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Any person with a disability who requires a modification or accommodation in order to participate 

in this meeting should contact the Orange County Transportation Authority (OCTA) Clerk of the 

Board's office at (714) 560-5676, no less than two business days prior to this meeting to enable 

OCTA to make reasonable arrangements to assure accessibility to this meeting.

Agenda Descriptions

Agenda descriptions are intended to give members of the public a general summary of items of 

business to be transacted or discussed. The posting of the recommended actions does not 

indicate what action will be taken. The Committee may take any action which it deems to be 

appropriate on the agenda item and is not limited in any way by the notice of the recommended 

action.

Public Availability of Agenda Materials

All documents relative to the items referenced in this agenda are available for public inspection at 

www.octa.net or through the Clerk of the Board’s office at the OCTA Headquarters, 600 South 

Main Street, Orange, California.

Meeting Access and Public Comments on Agenda Items

Members of the public can either attend in-person or listen to audio live streaming of the Board 

and Committee meetings by clicking this link: https://octa.legistar.com/Calendar.aspx
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In-Person Comment

Members of the public may attend in-person and address the Board regarding any item within the 

subject matter jurisdiction of the Orange County Transportation Authority. Please complete a 

speaker’s card and submit it to the Clerk of the Board and notify the Clerk regarding the agenda 

item number on which you wish to speak. Speakers will be recognized by the Chair at the time of 

the agenda item is to be considered by the Board. Comments will be limited to three minutes. The 

Brown Act prohibits the Board from either discussing or taking action on any non-agendized 

items.

Written Comment

Written public comments may also be submitted by emailing them to ClerkOffice@octa .net, and 

must be sent by 5:00 p.m. the day prior to the meeting. If you wish to comment on a specific 

agenda Item, please identify the Item number in your email. All public comments that are timely 

received will be part of the public record and distributed to the Board. Public comments will be 

made available to the public upon request.

Call to Order

Invocation

Director Stephens

Pledge of Allegiance

Director Amezcua

Closed Session

There are no Closed Sessions scheduled.

Special Calendar

Orange County Transportation Authority Special Calendar Matters

Administration of the Oath of Office to New Orange County Transportation 

Authority Board of Directors

1.

Overview

Oath of Office will be administered to new Board Member Carlos Leon.

Presentation of Resolutions of Appreciation for Employees of the Month2.

Overview

Present Orange County Transportation Authority Resolutions of Appreciation Nos. 

2024-090, 2024-091, and 2024-092 to (Alicia Gonzalez) Coach Operator; (William 

Verduzco), Maintenance; (Sofia Perez), Administration, as Employees of the Month for 

November 2024.

Page 2 Orange County Transportation Authority



BOARD MEETING AGENDA

Consent Calendar (Items 3 through 23)

All matters on the Consent Calendar are to be approved in one motion unless a Board Member or 

a member of the public requests separate action on a specific item.

Orange County Transportation Authority Consent Calendar Matters

Approval of Minutes3.

Clerk of the Board

Recommendation(s)

Approve the minutes of the November 12, 2024 Orange County Transportation Authority 

and affiliated agencies’ regular meeting. 

Minutes

Attachments:

Conflict of Interest Code and 2024 Annual Statement of Economic Interests Filing4.

Clerk of the Board

Overview

Pursuant to the Orange County Transportation Authority’s Conflict of Interest Code, 

Members of the Board of Directors and designated positions are required to file a 

Statement of Economic Interests - Form 700.

Recommendation(s)

A. Approve the list of designated positions and disclosure categories subject to the 

Orange County Transportation Authority’s Conflict of Interest Code.

B. Direct the Clerk of the Board to distribute and monitor the 2024 annual Statement of 

Economic Interests - Form 700 to Members of the Board of Directors and 

designated positions, to be filed by April 1, 2025.

Staff Report

Attachment A

Attachment B

Attachment C

Attachments:

Update on the Loan Agreements with the Cities of Anaheim, Placentia, and the 

West Orange County Water Board

5.

Sam Kaur/Andrew Oftelie

Overview

The Orange County Transportation Authority Board of Directors authorized loan 

agreements with the cities of Anaheim, Placentia, and the West Orange County Water 

Board. This report provides the annual update on the status of each of these agreements 

as requested by the Board of Directors.
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Recommendation(s)

Receive and file as an information item.

Transmittal

Staff Report

Attachment A

Attachments:

Orange County Transportation Authority Investment and Debt Programs Report - 

September 2024

6.

Robert Davis/Andrew Oftelie

Overview

The Orange County Transportation Authority has a comprehensive investment and debt 

program to fund its immediate and long-term cash flow demands. Each month, the 

Treasurer submits a report detailing investment allocation, performance, compliance, 

outstanding debt balances, and credit ratings for the Orange County Transportation 

Authority’s debt program. This report is for the month ending September 30, 2024.  The 

report has been reviewed and is consistent with the investment practices contained in the 

investment policy.   

Recommendation(s)

Receive and file as an information item.

Transmittal

Staff Report

Attachment A

Attachment B

Attachments:

Orange County Employees Retirement System Early Payment for Fiscal Year 

2025-26

7.

Robert Davis/Andrew Oftelie

Overview

The Orange County Employees Retirement System has offered an early payment discount 

to member agencies of seven percent if they elect to prepay their contributions for fiscal 

year 2025-26. Advance payments must be received by January 15, 2025. The estimated 

savings for the Orange County Transportation Authority over the next year and a half under 

this payment option will total approximately $851,000. Board of Directors’ authorization is 

requested for the early payment option.

Recommendation(s)

Authorize the early payment of approximately $36.3 million by January 15, 2025, to the 

Orange County Employees Retirement System, for employer contributions for fiscal year 

2025-26. 
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Transmittal

Staff Report

Attachments:

Fiscal Year 2023-24 Audited Financial Statements and Independent Auditor's 

Reports on Internal Control over Financial Reporting

8.

Rima Tan/Andrew Oftelie

Overview

The Orange County Transportation Authority is required to obtain an independent auditor ’s 

opinion on various financial statements and schedules. Crowe LLP, an independent 

accounting firm, has completed its annual audit of the Orange County Transportation 

Authority for fiscal year 2023-24. In addition, a report has been issued on the results of 

additional analysis performed by Crowe LLP, to assist management in determining 

compliance with certain state requirements. 

In connection with the annual audit of the Orange County Transportation Authority, Crowe 

has issued an auditor’s report on internal control over financial reporting with no 

deficiencies.

Recommendation(s)

Receive and file the fiscal year 2023-24 audited financial statements and independent 

auditor’s report on internal controls over financial reporting as informational items. 

Transmittal

Staff Report

Attachment A

Attachment B

Attachment C

Attachment D

Attachment E

Attachment F

Attachment G

Attachments:

Microsoft Enterprise Agreement Renewal9.

Josh Duke/Andrew Oftelie

Overview

As part of the Orange County Transportation Authority’s Fiscal Year 2024-25 Budget, a 

renewal of its existing Microsoft Enterprise Agreement is planned. Responsive quotes 

were received by four Microsoft Licensing Solutions Providers that are approved vendors 

of the Microsoft Enterprise Agreement on the County of Riverside’s Master Agreement. 

Board of Directors’ approval is requested for the renewal of Orange County Transportation 

Authority’s Microsoft Enterprise Agreement.
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Recommendation(s)

A. Approve the selection of Crayon Software Experts, LLC to provide the Microsoft 

Enterprise renewal license for all of the Orange County Transportation Authority ’s 

Microsoft software.

B. Authorize the Chief Executive Officer to negotiate and execute Purchase Order No. 

C42565 between the Orange County Transportation Authority and Crayon Software 

Experts, LLC, in the amount of $8,204,212, for the renewal of the Microsoft 

Enterprise Agreement for a three-year term. 

Transmittal

Staff Report

Attachments:

Agreement for Federal Legislative Advocacy and Consulting Services10.

Kristin Jacinto

Overview

On June 24, 2024, the Board of Directors approved the release of a request for proposals 

for federal legislative advocacy and consulting services to begin when the present term for 

these services expires on December 31, 2024. An evaluation team comprised of staff and 

members of the Board of Directors has reviewed the proposals.  Board of Directors ’ 

approval is requested to select a firm to provide federal legislative advocacy and 

consulting services for the two-year period beginning January 1, 2025.

Recommendation(s)

A. Approve the selection of Potomac Partners DC to provide federal legislative 

advocacy and consulting services.

B. Authorize the Chief Executive Officer to negotiate and execute Agreement No. C-4-

2285 with Potomac Partners DC, in the amount of $540,000, for the period of 

January 1, 2025, to December 31, 2026, with two, two-year option terms, to perform 

federal legislative advocacy and consulting services.

Transmittal

Staff Report

Attachment A

Attachment B

Attachment C

Attachments:

Page 6 Orange County Transportation Authority

https://octa.legistar.com/gateway.aspx?M=F&ID=635cd403-f256-4073-8bea-af240fdbcbb1.pdf
https://octa.legistar.com/gateway.aspx?M=F&ID=1862afa5-32f6-4c69-a804-4d2c4613d65d.pdf
https://octa.legistar.com/gateway.aspx?M=F&ID=bf52f8a2-42d5-4246-bf11-e338fd068ef7.pdf
https://octa.legistar.com/gateway.aspx?M=F&ID=e8e7b397-1e18-40bf-b07d-4a13ae0a39ec.pdf
https://octa.legistar.com/gateway.aspx?M=F&ID=9c159fe9-2f69-4b68-b606-47b1c2105987.pdf
https://octa.legistar.com/gateway.aspx?M=F&ID=dca735df-bfd6-4ba8-8a0a-5a260992d7e2.pdf
https://octa.legistar.com/gateway.aspx?M=F&ID=f36f460f-f5b6-4e1c-9ba3-220e42ad425e.pdf


BOARD MEETING AGENDA

Status Report of State Legislation Enacted in 202411.

Clara Brotcke/Kristin Jacinto

Overview

At the conclusion of the 2024 state legislative session, 1017 bills were signed into law by 

Governor Newsom and chaptered by the Secretary of State, while 189 bills were vetoed.  

A report containing an analysis of legislation relevant to the Orange County Transportation 

Authority is provided.

Recommendation(s)

Receive and file as an information item.

Transmittal

Staff Report

Attachment A

Attachments:

Final 2025-26 State and Federal Legislative Platforms12.

Alexis Carter/Kristin Jacinto

Overview

At the beginning of each legislative session, staff conducts a comprehensive review of the 

Orange County Transportation Authority’s State and Federal Legislative Platforms to 

ensure updates are provided on relevant issues that are anticipated to be of discussion for 

the upcoming year. The final drafts of the revised 2025-26 Orange County Transportation 

Authority State and Federal Legislative Platforms are submitted for consideration and 

adoption by the Orange County Transportation Authority Board of Directors.

Recommendation(s)

A. Adopt the revised 2025-26 State and Federal Legislative Platforms. 

B. Direct staff to distribute the adopted platforms to elected officials, advisory 

committees, local governments, affected agencies, the business community, and 

other interested parties.

Transmittal

Staff Report

Attachment A

Attachment B

Attachments:
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Acceptance of Grant Award from Department of the Homeland Security Transit 

Security Grant Program

13.

Jason Huang/Kia Mortazavi

Overview

The Orange County Transportation Authority has been awarded $116,600 in Federal 

Emergency Management Agency funding awarded by the Department of Homeland 

Security through the Transit Security Grant Program. Recommendations for acceptance of 

these funds are presented for Board of Directors’ review and approval. 

Recommendation(s)

A. Authorize the Chief Executive Officer, or designee, to accept the award of $116,600 

in Federal Emergency Management Agency funding awarded by the Department of 

Homeland Security through the Transit Security Grant Program and execute 

grant-related agreements and documents with the Department of Homeland 

Security.

B. Authorize staff to make all necessary amendments to the Federal Transportation 

Improvement Program, as well as execute any necessary agreements to facilitate 

the recommendation above.

Transmittal

Staff Report

Attachments:

Low Carbon Transit Operations Program Corrective Action Plans14.

Jason Huang/Kia Mortazavi

Overview

The Orange County Transportation Authority receives California Department of 

Transportation Low Carbon Transit Operations Program funding via formula to support 

expanded or new transit operations and capital projects that reduce greenhouse gas 

emissions, improve mobility, and prioritize disadvantaged communities. Funds may be 

transferred from a prior year to support ongoing projects with approval from the 

implementing agency’s governing body and approval by the California Department of 

Transportation. Recommendations to utilize prior year funding for this program are 

presented for Board of Directors’ review and approval. 

Recommendation(s)

A. Approve Resolution 2024-084 to authorize the use of prior year Low Carbon Transit 

Operations Program funds and interest earnings estimated at $3,736,809 for the 

Youth Ride Free Program and for new or expanded OC Bus Rapid services 

(recognized as Bravo! 553 Bus Service Operating Subsidy in the funding program).

B. Authorize staff to make all necessary amendments to the Federal Transportation 

Improvement Program as well as negotiate and execute any necessary agreements 

with regional, state, or federal agencies to facilitate the recommendation above.
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Transmittal

Staff Report

Attachment A

Attachment B

Attachments:

Draft Orange County Human Services Transportation Coordinated Plan15.

Kevin Khouri/Kia Mortazavi

Overview

The Human Services Transportation Coordinated Plan identifies strategies to address 

unmet needs and enhance mobility for seniors, individuals with disabilities, and 

low-income residents in Orange County. This plan is a prerequisite for securing Federal 

Transit Administration Section 5310 Program funding. Staff has updated the Human 

Services Transportation Coordinated Plan, and Board of Directors’ approval is requested 

to finalize the draft plan.

Recommendation(s)

Direct staff to finalize the Draft Human Services Transportation Coordinated Plan.

Transmittal

Staff Report

Attachment A

Presentation

Attachments:

Funding Recommendations for the 2024 Enhanced Mobility for Seniors and 

Individuals with Disabilities Program

16.

Louis Zhao/Kia Mortazavi

Overview

On May 28, 2024, the Orange County Transportation Authority Board of Directors released 

the Enhanced Mobility for Seniors and Individuals with Disabilities Program call for 

projects for 2024. Evaluation of the 33 grant applications received for capital and 

operating assistance is complete, and program funding recommendations are presented 

for Board of Directors’ review and approval.

Recommendation(s)

A. Approve the award of $8,623,864 million in local funding to 22 applications 

submitted for consideration of funding through the Enhanced Mobility for Seniors 

and Individuals with Disabilities Program.

B. Authorize the Chief Executive Officer to negotiate and execute cooperative 

agreements with awarded applicants to receive funding through the Enhanced 

Mobility for Seniors and Individuals with Disabilities Program.

C. Authorize staff to utilize the contingency list for capital applications if an awarded 
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capital project is cancelled and direct unused program funding to support OC 

ACCESS service.

Transmittal

Staff Report

Attachment A

Attachment B

Attachments:

Orange County Transit District Consent Calendar Matters

Approval to Release Invitation for Bids for Replacement of Mechanical Units at the 

Santa Ana Bus Base

17.

George Olivo/James G. Beil

Overview

Mechanical units, including heating, ventilation and air conditioning units, heating and 

ventilation make-up air units, exhausts fan units, and bus vacuum units at the Santa Ana 

Bus Base require replacement to maintain quality of the work environment, bus 

maintenance operations, and overall state of good repair compliance. In accordance with 

the Orange County Transportation Authority's procurement policies and procedures, Board 

of Directors’ approval is requested to release the invitation for bids.

Recommendation(s)

Approve the release of Invitation for Bids 4-2550 for the replacement of mechanical units at 

the Santa Ana Bus Base. 

Staff Report

Attachment A

Attachments:

Integration of the Conduent OrbCAD Computer-Aided Dispatch/Automatic Vehicle 

Location System with the L3Harris Technologies, Inc. Symphony Dispatch 

Consoles

18.

Josh Duke/Andrew Oftelie

Overview

Board of Directors’ authorization is requested for the purchase of services to integrate the 

Conduent OrbCAD Computer-Aided Dispatch/Automatic Vehicle Location system with the 

L3Harris Technologies, Inc.’s Symphony dispatch console.

Recommendation(s)

Authorize the Chief Executive Officer to negotiate and execute sole source Agreement No . 

C-4-2429 between the Orange County Transportation Authority and L3Harris 

Technologies, Inc., in the amount of $761,000 for the integration of the Conduent OrbCAD 

Computer-Aided Dispatch/Automatic Vehicle Location system with the L3Harris 

Symphony dispatch console.
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Transmittal

Staff Report

Attachments:

Agreement for Payment Processing Services to Support the OC Bus Fare 

Collection Systems

19.

Isaac Herrera/Andrew Oftelie

Overview

The Orange County Transportation Authority is in the process of implementing a modern 

fare collection system for OC Bus service through the Rider Validation System. To ensure 

seamless operation and an enhanced payment experience, the Orange County 

Transportation Authority is seeking to secure payment processing services that will support 

the Rider Validation System across multiple sales channels, including ticket office 

terminals, mobile sales devices, mobile applications, and institutional website portals.

Recommendation(s)

A. Approve the selection of Elavon Inc., as the firm to provide payment processing 

services for the fare collection system for the Orange County Transportation 

Authority’s fixed-route bus system.

B. Authorize the Chief Executive Officer to negotiate and execute Purchase Order No. 

C42563 between the Orange County Transportation Authority and Elavon, Inc., in 

the amount of $617,728, for a two-and-a- half-year initial term with two, two-year 

option-terms to provide payment processing services for the fare collection system 

for the Orange County Transportation Authority’s fixed-route bus system.

Transmittal

Staff Report

Attachments:

Agreement for the Replacement of Fareboxes and Related Fare Collection 

Equipment

20.

Isaac Herrera/Andrew Oftelie

Overview

On April 22, 2024, the Board of Directors approved the release of a request for proposals 

to select a firm for the development and implementation of replacement fareboxes and 

related fare collection equipment for the fixed-route bus system. Board of Directors’ 

approval is requested to execute an agreement for the replacement fareboxes and related 

fare collection equipment for the Orange County Transportation Authority ’s fixed-route bus 

system.

Recommendation(s)

A. Approve the selection of LECIP Inc. as the firm to develop and implement 

replacement fareboxes and related fare collection equipment for the Orange County 

Transportation Authority’s fixed-route bus system. 
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B. Authorize the Chief Executive Officer to negotiate and execute Agreement No. C-4-

2110 between the Orange County Transportation Authority and LECIP Inc., in the 

amount of $12,287,429, for a six-and-a-half-year initial term with one, five-year 

option-term for the development and implementation of replacement fareboxes and 

related fare collection equipment for the Orange County Transportation Authority ’s 

fixed-route bus system.

Transmittal

Staff Report

Attachment A

Attachment B

Attachment C

Presentation

Attachments:

Amendment to the Agreement for Contracted Fixed-Route Bus Services21.

Damon Blythe/Johnny Dunning, Jr.

Overview

On March 13, 2023, the Orange County Transportation Authority Board of Directors 

approved an agreement with Keolis Transit Services, LLC to provide the management, 

operation, and maintenance of contracted fixed-route bus services. An amendment is 

necessary to address service-related elements including reimbursement of additional 

maintenance costs, a maintenance software system with support equipment and labor, and 

to revise certain performance standards within the agreement.

Recommendation(s)

Authorize the Chief Executive Officer to negotiate and execute Amendment No. 3 to 

Agreement C-2-2578 between the Orange County Transportation Authority and Keolis 

Transit Services, LLC, in the amount of $2,217,968, to allow reimbursement of additional 

maintenance costs, a maintenance software system with support equipment and labor, 

and to revise certain performance standards within the agreement.

Transmittal

Staff Report

Attachment A

Attachment B

Attachments:
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Award the Purchase of Battery-Electric Bus Chargers22.

Cliff Thorne/Johnny Dunning, Jr.

Overview

On March 25, 2024, the Orange County Transportation Authority Board of Directors 

approved the release of an invitation for bids to procure battery chargers for 40-foot 

battery-electric buses.  Bids from qualified firms were received and Board of Directors ’ 

approval is requested to award an agreement for the purchase of battery -electric bus 

chargers to support new battery-electric buses. 

Recommendation(s)

Authorize the Chief Executive Officer to negotiate and execute Purchase Order No. 

C-3-3067 between the Orange County Transportation Authority and OneSource 

Distributors, LLC, the lowest responsive, responsible bidder, in the amount of $2,194,794, 

for up to 11 battery chargers for 40-foot battery-electric buses.

Transmittal

Staff Report

Presentation

Attachments:

Approval to Release Invitation for Bids for Lease and Full Service of Bus Tires23.

Dayle Withers/Johnny Dunning, Jr.

Overview

The Orange County Transportation Authority uses a contractor for tire leasing and tire 

service at all operating bus bases, including contractor-operated bases for all revenue 

vehicles.  The current agreement for these services will expire on April 30, 2025.  Staff is 

requesting Board of Directors’ approval to release an invitation for bids for lease and full 

service of bus tires for a five-year term.

Recommendation(s)

Approve the release of Invitation for Bids 4-2552, for the lease and full-service of bus tires.

Staff Report

Attachment A

Attachments:
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Regular Calendar

Orange County Transit District Regular Calendar Matters

Amendment to Fare Policy24.

Isaac Herrera/Andrew Oftelie

Overview

The Orange County Transportation Authority is modernizing its fare collection system, with 

the new Rider Validation System anticipated to be implemented in summer 2025.  The 

new system will enhance customer convenience, improve fare validation, and provide 

greater flexibility for introducing new fare products.  Staff is recommending amendments to 

the existing fare policy to incorporate daily and monthly fare caps as well as a free transfer 

period. The recommended changes promote fare equity and streamline payment options 

for riders.

Recommendation(s)

A. Approve the implementation of daily and monthly fare caps at the current cost of 

passes, which is $5 for the day pass and $69 for the monthly pass.

B. Approve the implementation of a free two-hour transfer period. 

C. Approve Orange County Transportation Authority’s Schedule of Tariffs dated July 9, 

2025.

Staff Report

Attachment A

Attachment B

Presentation

Attachments:

Award the Purchase of Zero-Emission Buses25.

Cliff Thorne/Johnny Dunning, Jr.

Overview

The California Air Resources Board passed the Innovative Clean Transit Rule in 2018 

requiring transit agencies to transition their bus fleets to 100 percent zero-emission buses 

by the year 2040. The Orange County Transportation Authority intends to replace 50 

compressed natural gas buses from the current fleet that have met their useful life with ten 

battery-electric buses and 40 fuel-cell electric buses. Quotes were requested from a 

qualified firm under the California Statewide Contract for Zero-Emission Transit Buses 

issued by the State of California’s Department of General Services. Board of Directors’ 

approval is requested to award an agreement for the purchase of these vehicles.

Recommendation(s)

A. Approve the selection of New Flyer of America Inc. as the firm to provide 40 fuel-cell 

electric buses intended to replace 40 compressed natural gas buses that have 

exceeded their useful life.
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B. Authorize the Chief Executive Officer to negotiate and execute Purchase Order No. 

C-3-3021 between the Orange County Transportation Authority and New Flyer of 

America Inc., in the amount of $63,594,512 for the purchase of up to 40, 40-foot 

fuel-cell electric buses.

C. Approve the selection of New Flyer of America Inc. as the firm to provide ten 

battery-electric buses intended to replace ten compressed natural gas buses that 

have exceeded their useful life.

D. Authorize the Chief Executive Officer to negotiate and execute Purchase Order No. 

C-3-3022 between the Orange County Transportation Authority and New Flyer of 

America Inc., in the amount of $13,870,388, for the purchase of up to ten, 40-foot 

battery-electric buses.

Transmittal

Staff Report

Attachment A

Attachment B

Presentation

Attachments:

Orange County Transportation Authority Regular Calendar Matters

Excess Liability Insurance Renewal26.

Greg Bych/Maggie McJilton

Overview

The Orange County Transportation Authority procured excess liability insurance 

continuously from 1991 through 2020. Beginning in December 2020, the Orange County 

Transportation Authority became fully self-insured and has maintained that self-insurance 

since then.

Recommendation(s)

A. Authorize the Chief Executive Officer to establish a $10 million self-insured retention 

for excess liability claims. 

B. Authorize the Chief Executive Officer to negotiate and execute Purchase Order No. 

A59005, in the amount not to exceed $960,000, to Marsh Risk and Insurance 

Services, Inc., to purchase a $5 million excess liability insurance policy on behalf of 

the Orange County Transportation Authority for the policy period of November 1, 

2024 to October 31, 2025.

Transmittal

Staff Report

Presentation

Supplemental Information

Attachments:
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Discussion Items

OC Bus Riders Safety Perception Survey27.

Ryan Maloney/Maggie McJilton

Overview

Staff will present a summary of research conducted through an onboard survey and focus 

groups with OC Bus riders to gather their perceptions of safety, both while riding the bus 

and waiting at bus stops. This effort is required by SB 434 (Chapter 396, Statutes of 

2023).

Presentation

Attachments:

28. Public Comments

29. Chief Executive Officer's Report

30. Directors’ Reports

31. Adjournment

The next regularly scheduled meeting of this Board will be held:

9:00 a.m., on Monday, December 9, 2024

OCTA Headquarters

Board Room

550 South Main Street

Orange, California
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Call to Order 
 
The November 12, 2024, regular meeting of the Orange County Transportation Authority (OCTA) 
Board of Directors and affiliated agencies was called to order by Chair Nguyen at 9:00 a.m. at 
the OCTA Headquarters, 550 South Main Street, Orange, California.   
 
Directors Present: Tam T. Nguyen, Chair 
 Doug Chaffee, Vice Chair 

Jon Dumitru 
Jamey Federico 
Katrina Foley 
Patrick Harper 
Michael Hennessey 
Fred Jung 
Farrah N. Khan 
Stephanie Klopfenstein 
Vicente Sarmiento 
John Stephens  
Donald P. Wagner 
 

Directors Absent:         Valerie Amezcua 
Mark Tettemer  
Lan Zhou, Ex-Officio, Caltrans, District 12 
 

Staff Present: Darrell E. Johnson, Chief Executive Officer 
 Jennifer L. Bergener, Deputy Chief Executive Officer 

Andrea West, Clerk of the Board 
Allison Cheshire, Clerk of the Board, Senior 
Cassie Trapesonian, Assistant General Counsel 

 
1. Closed Session 
 
 A Closed Session was held as follows: 
 
 Pursuant to Government Code Section 54956.9 - Conference with General Counsel – 

Two Matters 
 
Cassie Trapesonian, Assistant General Counsel, stated there was no report on these 
matters. 

 
Special Calendar 
 
2. Proposed 2025 Board of Directors Meetings Calendar 
 
 Darrell E. Johnson, CEO, presented this item. 
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A motion was made by Director Sarmiento, seconded by Director Klopfenstein, and 
declared passed by those present to approve the Orange County Transportation Authority 
and affiliated agencies 2025 Board of Directors meetings calendar. 

 
 Director Hennessey was not present to vote on this item. 
 
Consent Calendar (Items 3 through 16) 
 
3. Approval of Minutes 
  

A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 
passed by those present to approve the minutes of the October 28, 2024 Orange County 
Transportation Authority and affiliated agencies’ regular meeting. 

 
 Director Hennessey was not present to vote on this item. 
 
4. 2024 Board of Directors and Chief Executive Officer Initiatives and Action Plan - 

Third Quarter Progress Report 
  
 A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 

passed by those present to receive and file as an information item. 
 

 Director Hennessey was not present to vote on this item. 
 
5. Regional Planning Update 
  
 A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 

passed by those present to receive and file as an information item. 
 

 Director Hennessey was not present to vote on this item. 
 
6. Orange County Transportation Authority Climate Adaptation and Sustainability 

Plan Follow-Up Activities Update 
 
 A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 

passed by those present to receive and file as an information item. 
 

 Director Hennessey was not present to vote on this item. 
 
7. 2025 Active Transportation Program Regional Project Prioritization Point 

Assignments for Orange County 
  
 This item was pulled from the agenda by staff, and will return to the Board at a future date 

for consideration. 
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8. First Quarter Fiscal Year 2024-25 Capital Action Plan and Performance Metrics 
 
 A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 

passed by those present to receive and file as an information item. 
 

 Director Hennessey was not present to vote on this item. 
 
9. Consultant Selection for On-Call Real Property Appraisals and Related Services 
 
 A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 

passed by those present to: 
 

A. Approve the selection of R.P. Laurain & Associates, Inc., Santolucito Doré Group, 
Inc., and Hennessey & Hennessey LLC as the firms to provide on-call real property 
appraisals and related services in the aggregate amount of $3,000,000. 

 
B. Authorize the Chief Executive Officer to negotiate and execute Agreement No. C-

4-2217 between the Orange County Transportation Authority and R.P. Laurain & 
Associates, Inc. as the firm to provide on-call real property appraisals and related 
services for a five-year term. 

 
C. Authorize the Chief Executive Officer to negotiate and execute Agreement No. C-

4-2475 between the Orange County Transportation Authority and Hennessey & 
Hennessey, LLC as the firm to provide on-call real property appraisals and related 
services for a five-year term. 

 
D. Authorize the Chief Executive Officer to negotiate and execute Agreement No. C-

4-2476 between the Orange County Transportation Authority and Santolucito Doré 
Group, Inc. as the firm to provide on-call real property appraisals and related 
services for a five-year term. 

 
 Director Hennessey was not present to vote on this item. 
 
10. Amendment to Cooperative Agreement with the California Department of

Transportation for the Interstate 5 Improvement Project Between State Route 73
and Oso Parkway 

  
 A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 

passed by those present to: 
 

A. Authorize the Chief Executive Officer to negotiate and execute Amendment No. 3 
to Cooperative Agreement No. C-8-1960 between the Orange County 
Transportation Authority and the California Department of Transportation, in the 
amount of $3,929,113, for additional construction capital and construction support 
services for the Interstate 5 Improvement Project between State Route 73 and Oso 
Parkway. This will increase the maximum cumulative obligation of the Cooperative 
agreement to a total contract value of $157,942,113. 
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B. Authorize the use of up to $3,929,113 in Measure M2 funds for the construction 

phase of the Interstate 5 Improvement Project between State Route 73 and Oso 
Parkway. 

 
C. Authorize staff to process all necessary amendments to the Federal Transportation 

Improvement Program and execute or amend all necessary agreements to 
facilitate the above actions. 

 
 Director Hennessey was not present to vote on this item. 
 
11. Amendment to Agreement for Construction Management Support Services for the

Interstate 5 Improvement Project Between State Route 73 and Oso Parkway 
 

A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 
passed by those present to authorize the Chief Executive Officer to negotiate and execute 
Amendment No. 7 to Agreement No. C-8-1969 between the Orange County 
Transportation Authority and Arcadis U.S., Incorporated, in the amount of $1,355,275, for 
additional construction management support services for the Interstate 5 Improvement 
Project between State Route 73 and Oso Parkway. This will increase the maximum 
cumulative obligation of the agreement to a total contract value of $14,541,252 

 
 Director Hennessey was not present to vote on this item. 
 
12. Amendment to Agreement for Construction Management Consultant Services for

the Interstate 405 Improvement Project Between State Route 73 and Interstate 605 
 

A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 
passed by those present to authorize the Chief Executive Officer to negotiate and execute 
Amendment No. 15 to Agreement No. C-4-1447 between the Orange County 
Transportation Authority and Jacobs Project Management Co., in the amount of 
$2,600,000, for additional construction management consultant services for the Interstate 
405 Improvement Project between State Route 73 and Interstate 605. This will increase 
the maximum cumulative obligation of the agreement to a total contract value of 
$52,187,573. 

  
 Director Hennessey was not present to vote on this item. 
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13. Amendment to Agreement for Program Management Consultant Services for the

Interstate 405 Improvement Project Between State Route 73 and Interstate 605 
 

A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 
passed by those present to authorize the Chief Executive Officer to negotiate and execute 
Amendment No. 37 to Agreement No. C-2-1513 between the Orange County 
Transportation Authority and Parsons Transportation Group, Inc., in the amount of 
$2,000,000, for additional program management consultant services for the Interstate 405 
Improvement Project between State Route 73 and Interstate 605. This will increase the 
maximum cumulative obligation of the agreement to a total contract value of $140,170,682. 

 
 Director Hennessey was not present to vote on this item. 
 
14. Cooperative Agreement with the California Department of Transportation for the 

State Route 57 Northbound Improvement Project Between Orangewood Avenue and 
Katella Avenue 

 
 A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 

passed by those present to: 
 

A. Authorize the use of an additional $47,300,000 in Measure M2 funds for the State 
Route 57 Northbound Improvement Project between Orangewood Avenue and 
Katella Avenue. 

 
B. Authorize the Chief Executive Officer to negotiate and execute Cooperative 

Agreement No. C-4-2574 between the Orange County Transportation Authority 
and California Department of Transportation, in the amount of $107,800,000, 
comprised of a construction capital share of $90,000,000, and a construction 
management services share of $17,800,000 for the State Route 57 Northbound 
Improvement Project between Orangewood Avenue and Katella Avenue. 

 
C.  Authorize staff to process all necessary amendments to the Federal Transportation 

Improvement Program and execute or amend all necessary agreements to 
facilitate the above action. 

  
Director Hennessey was not present to vote on this item. 

 
15. Consultant Selection for Construction Management Support Services for the State 

Route 57 Northbound Improvement Project Between Orangewood Avenue and 
Katella Avenue 

 
 A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 

passed by those present to: 
 

A.  Approve the selection of WSP USA Inc., as the firm to provide construction 
management support services for the State Route 57 Northbound Improvement 
Project between Orangewood Avenue and Katella Avenue.  
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B.  Authorize the Chief Executive Officer to negotiate and execute Agreement No. C-

4- 2241 between the Orange County Transportation Authority and WSP USA Inc. 
to provide construction management support services for the State Route 57 
Northbound Improvement Project between Orangewood Avenue and Katella 
Avenue. 

 
Director Hennessey was not present to vote on this item. 

 
16. Amendment to Agreement for Regional Modeling-Traffic Operations On-Call 

Support Staffing Agreement  
 

A motion was made by Vice Chair Chaffee, seconded by Director Wagner, and declared 
passed by those present to authorize the Chief Executive Officer to negotiate and execute 
Amendment No. 2 to Agreement No. C-0-2608 between the Orange County Transportation 
Authority and W.G. Zimmerman Engineering, Inc., to exercise the second option term, in 
the amount of $400,000, to continue providing regional modeling-traffic operations support 
staffing services, effective March 1, 2025 through February 28, 2027. This will increase 
the maximum obligation of the agreement to a contract value of $1,200,000. 
 
Director Hennessey was not present to vote on this item. 

 
Regular Calendar 
 
17. Active Transportation Program Biannual Update 
 

Peter Sotherland, Section Manager II, provided a presentation on this item. 
 
No action was taken on this receive and file information item. 

 
18.  Measure M2 2024 Update: Next 10 Delivery Plan  
 

A motion was made by Director Hennessey, seconded by Director Jung, and declared 
passed by those present to: 

 
A. Adopt the 2024 Measure M2 Next 10 Delivery Plan.  
 
B. Direct staff to continue to work with Metrolink to develop a financially sustainable 

service plan.  
 
C. Direct staff to continue monitoring revenue and project cost shifts that could affect 

the delivery plan and, if necessary, report to the Board of Directors with changes. 
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Discussion Items 
 
19. Interstate 605/Katella Avenue Interchange Project Update 
 

Josue Vaglienty, Section Manager III, provided a presentation on this item. 
 
No action was taken on this Discussion item. 

 
20. Public Comments 
 

Public comment was heard from Amanda Quintanilla and Laura Titissell. 
 
21. Chief Executive Officer's Report  
 

Mr. Johnson, CEO, provided a report on the following: 

• Self Help Counties Coalition (SHCC) Focus on the Future Conference 

• OCTA Roadeo on November 16 
 
22. Directors' Reports  
 

There were no Director’s Reports. 
 
23  Adjournment  
 

The meeting adjourned at 10:13 a.m.  
 
The next regularly scheduled meeting of this Board will be held:  
 
9:00 a.m., on Monday, November 25, 2024  
OCTA Headquarters Board Room  
550 South Main Street Orange, California 
 
 
ATTEST:  
 
 
 
_____________________________  
Andrea West 
Clerk of the Board 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 25, 2024 
 
 
To: Members of the Board of Directors 
    
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Conflict of Interest Code and 2024 Annual Statement of Economic 

Interests Filing  
 
 
Overview 
 
Pursuant to the Orange County Transportation Authority’s Conflict of Interest 
Code, Members of the Board of Directors and designated positions are required 
to file a Statement of Economic Interests - Form 700. 
  
Recommendations 
 
A. Approve the list of designated positions and disclosure categories subject 

to the Orange County Transportation Authority’s Conflict of Interest Code. 
 

B. Direct the Clerk of the Board to distribute and monitor the 2024 annual 
Statement of Economic Interests - Form 700 to Members of the Board of 
Directors and designated positions, to be filed by April 1, 2025. 

 
Background 
 
The Political Reform Act, Government Code Section 81000, et seq., requires 
state and local government agencies to review their designated positions and 
disclosure categories to determine accuracy for the reporting period.  Consistent 
with this requirement, the Orange County Transportation Authority annually 
reviews the list of designated positions for consideration and approval by the 
Board of Directors (Board).  
 
Discussion 
 
The Orange County Transportation Authority (OCTA) Board, Chief Executive 
Officer, Deputy Chief Executive Officer, and Chief Financial Officer/Treasurer 
are all designated positions and required to file an annual Statement of 
Economic Interests - Form 700 (Form 700) with the County of Orange Clerk of 
the Board of Supervisors (Attachment A).  
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The other designated positions at OCTA are required to file a Form 700 with 
OCTA’s Clerk of the Board (Attachment B). The People and Community 
Engagement Division and OCTA’s General Counsel have reviewed and made 
changes, as needed, to the designated positions list and standard disclosure 
categories for 2024 (Attachment C). 
 
With direction from the Board, OCTA’s Clerk of the Board will forward the 
electronic or original Form 700s of the Board, Chief Executive Officer, Deputy 
Chief Executive Officer, and Chief Financial Officer/Treasurer to the County of 
Orange Clerk of the Board of Supervisors. 
 
OCTA’s Clerk of the Board will forward and retain the final electronic or original 
Form 700s submitted by all other designated positions for a period of seven 
years.  The California Fair Political Practices Commission’s filing deadline for the 
2024 annual Form 700 is April 1, 2025. 
 
Summary 
 
Consistent with the Political Reform Act, Government Code Section 81000,  
et seq., the Board annually reviews and approves the list of designated positions 
and disclosure categories subject to OCTA’s Conflict of Interest Code. Following 
Board approval, OCTA’s Clerk of the Board will forward the electronic or original 
Form 700s of the Board, Chief Executive Officer, Deputy Chief Executive Officer, 
and Chief Financial Officer/Treasurer to the County of Orange Clerk of the Board 
of Supervisors. 
 
Attachments 
 
A. Conflict of Interest Code for the Orange County Transportation Authority 

(November 25, 2024) 
B. Orange County Transportation Authority Designated Positions and 

Disclosure Category (November 25, 2024) 
C. Orange County Transportation Authority Disclosure Categories 

(November 25, 2024) 
 
Prepared by:     Approved by: 

                                             
Andrea West      Jennifer L. Bergener 
Clerk of the Board     Deputy Chief Executive Officer 
(714) 560-5611     (714) 560-5462 
 



 
 

ATTACHMENT A 

 
CONFLICT OF INTEREST CODE  

FOR THE ORANGE COUNTY TRANSPORTATION AUTHORITY 

(November 25, 2024) 
 

 
The Political Reform Act, Government Code Section 81000, et seq., requires state 
and local government agencies to adopt and promulgate the Conflict of Interest 
Code.   
 
The California Fair Political Practices Commission has adopted a regulation  
(Title 2, Division 6, California Code of Regulations Section 18730) that contains 
the terms of a standard Conflict of Interest Code, which may be incorporated by 
reference in an agency’s code.  After public notice and hearing, it may be amended 
by the Fair Political Practices Commission to conform to amendments in the 
Political Reform Act.  Therefore, the terms of Title 2, Division 6, California Code of 
Regulations Section 18730, and any amendments duly adopted by the Fair 
Political Practices Commission are hereby incorporated by reference.   
 
This regulation and the designated officials, designated positions, and disclosure 
categories shall constitute the Conflict of Interest Code of the Orange County 
Transportation Authority.  
 
Upon receipt of the Statement of Economic Interests – Form 700 (Form 700) of the 
Members of the Board of Directors, Chief Executive Officer, Deputy Chief 
Executive Officer, and Chief Financial Officer/Treasurer, the Orange County 
Transportation Authority Clerk of the Board shall retain a copy and forward the 
electronic or original Form 700s to the County of Orange Clerk of the Board of 
Supervisors. 
 
The Form 700s for all other designated positions will be retained by Orange County 
Transportation Authority’s Clerk of the Board. 
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ORANGE COUNTY TRANSPORTATION AUTHORITY 
DESIGNATED POSITIONS AND DISCLOSURE CATEGORY 

November 25, 2024 
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DESIGNATED POSITIONS 
DISCLOSURE 
CATEGORY 

ANALYSIS PROJECT MANAGER OC-02 

APPLICATIONS ANALYST OC-02 

APPLICATIONS ANALYST ASSOCIATE OC-02 

APPLICATIONS ANALYST PRINCIPAL OC-02 

APPLICATIONS ANALYST SENIOR OC-02 

ASSISTANT BASE MANAGER OC-01 

BASE MANAGER                       OC-01      

BENEFITS ANALYSTSPECIALIST OC-02 

BENEFITS ANALYST SPECIALIST PRINCIPAL OC-02 

BENEFITS ANALYST SPECIALIST SENIOR              OC-02      

BUYER                          OC-02      

BUYER ASSOCIATE OC-02 

BUYER SENIOR                       OC-02      

CHIEF EXECUTIVE OFFICER        OC-01      

CHIEF FINANCIAL OFFICER OC-01 

CHIEF OPERATING OFFICER OC-01 

CIVIL ENGINEER OC-02 

CIVIL ENGINEER PRINCIPAL OC-02 

CIVIL ENGINEER SENIOR              OC-02      

CLAIMS REPRESENTATIVE OC-02 

CLAIMS REPRESENTATIVE SENIOR                  OC-02      

CLERK OF THE BOARD SPECIALIST PRINCIPAL OC-01 

COMMUNICATIONS SPECIALIST OC-02 

COMMUNICATIONS SPECIALIST PRINCIPAL OC-02 

COMMUNICATIONS SPECIALIST SENIOR (EXCLUDING 
INTERNAL COMMUNICATIONS) 

OC-02 

COMMUNITY RELATIONS SPECIALIST OC-02 

COMMUNITY RELATIONS SPECIALIST PRINCIPAL OC-02      

COMMUNITY RELATIONS SPECIALIST SENIOR OC-02 

COMPENSATION ANALYST                     OC-02      

COMPENSATION ANALYST PRINCIPAL OC-02 

COMPENSATION ANALYST SENIOR OC-02 

CONSTRUCTION SAFETY SECTION MANAGER       OC-01      
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CONSTRUCTION SAFETY SPECIALIST PRINCIPAL OC-02 

CONSULTANT - GENERAL COUNSEL OC-30      

CONSULTANT - REAL PROPERTY OC-01 

CONSULTANT - TRANSIT POLICE SERVICES OC-30      

CONTRACT ADMINISTRATOR                     OC-01      

CONTRACT ADMINISTRATOR ASSOCIATE               OC-02      

CONTRACT ADMINISTRATOR PRINCIPAL   OC-01 

CONTRACT ADMINISTRATOR SENIOR                  OC-01      

CONTRACT ANALYST OC-01 

CYBER SECURITY ANALYST (INCLUDES COMPLIANCE, 
INTRUSION, RISK) 

OC-02 

CYBER SECURITY ANALYST ASSOCIATE (INCLUDES 
COMPLIANCE, INTRUSION, RISK) 

OC-02 

CYBER SECURITY ANALYST PRINCIPAL (INCLUDES 
COMPLIANCE, INTRUSION, RISK) 

OC-02 

CYBER SECURITY ANALYST SENIOR (INCLUDES 
COMPLIANCE, INTRUSION, RISK) 

OC-02 

CYBER SECURITY ENGINEER OC-01 

CYBER SECURITY ENGINEER PRINCIPAL OC-01 

CYBER SECURITY ENGINEER SENIOR OC-01 

DATA WAREHOUSE ARCHITECT OC-02 

DATA WAREHOUSE ARCHITECT ASSOCIATE OC-02 

DATA WAREHOUSE ARCHITECT PRINCIPAL         OC-02      

DATA WAREHOUSE ARCHITECT SENIOR OC-02 

DATABASE ADMINISTRATOR OC-02 

DATABASE ADMINISTRATOR PRINCIPAL OC-02 

DATABASE ADMINISTRATOR SENIOR OC-02 

DBE SPECIALIST OC-02 

DBE SPECIALIST ASSOCIATE OC-02 

DBE SPECIALIST SENIOR OC-02 

DEPARTMENT MANAGER                 OC-01      

DEPARTMENT MANAGER SENIOR OC-01 

DEPUTY CEO OC-01  

DEPUTY TREASURER               OC-01      

DIRECTOR                       OC-01      
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DIRECTOR (BOARD)                     OC-01      

EMPLOYEE PROGRAMS ADMINISTRATOR OC-02 

EMPLOYEE PROGRAMS SPECIALIST              OC-02      

EXECUTIVE DIRECTOR             OC-01      

FACILITIES ENGINEERING MANAGER OC-01 

FACILITIES MAINTENANCE SUPERVISOR          OC-01      

FIELD ADMINISTRATOR                     OC-02      

FIELD ADMINISTRATOR SENIOR OC-02 

FINANCIAL ANALYST (TREASURY) OC-01 

FINANCIAL ANALYST ASSOCIATE (TREASURY) OC-01 

FINANCIAL ANALYST PRINCIPAL                   OC-01      

FINANCIAL ANALYST SENIOR                   OC-01      

GENERAL MANAGER                    OC-01      

GIS ANALYST OC-02 

GIS ANALYST PRINCIPAL OC-02 

GIS ANALYST SENIOR                   OC-02      

GOVERNMENT RELATIONS REPRESENTATIVE OC-01 

GOVERNMENT RELATIONS REPRESENTATIVE PRINCIPAL                OC-01      

GOVERNMENT RELATIONS REPRESENTATIVE SENIOR                OC-01      

HEALTH, SAFETY, & ENVIRONMENTAL COMPLIANCE 
SPECIALIST 

OC-02 

HEALTH, SAFETY, & ENVIRONMENTAL COMPLIANCE 
SPECIALIST PRINCIPAL 

OC-02 

HEALTH, SAFETY, & ENVIRONMENTAL COMPLIANCE 
SPECIALIST SENIOR                     

OC-02      

HUMAN RESOURCES BUSINESS PARTNER OC-02 

HUMAN RESOURCES BUSINESS PARTNER SENIOR             OC-02      

HUMAN RESOURCES BUSINESS PARTNER PRINCIPAL        OC-02      

HUMAN RESOURCES REPRESENTATIVE OC-02 

HUMAN RESOURCES REPRESENTATIVE SENIOR OC-02 

INFORMATION SYSTEMS BUSINESS STRATEGIST OC-02 

INFORMATION SYSTEMS PROJECT MANAGER I OC-02 

INFORMATION SYSTEMS PROJECT MANAGER II OC-02 

INFORMATION SYSTEMS PROJECT MANAGER III                OC-01      
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INFORMATION SYSTEMS PROJECT MANAGER SENIOR OC-01 

INFORMATION SYSTEMS SECURITY ANALYST              OC-01 

INFORMATION SYSTEMS SECURITY ANALYST ASSOCIATE OC-01 

INFORMATION SYSTEMS SECURITY ANALYST SENIOR           OC-01 

INTERNAL AUDIT SENIOR MANAGER          OC-01      

INTERNAL AUDITOR OC-01 

INTERNAL AUDITOR ASSOCIATE OC-01 

INTERNAL AUDITOR PRINCIPAL OC-01 

INTERNAL AUDITOR SENIOR            OC-01      

LEARNING & DEVELOPMENT ADMINISTRATOR  OC-02 

LEARNING & DEVELOPMENT ADMINISTRATOR PRINCIPAL         OC-02      

LEARNING & DEVELOPMENT ADMINISTRATOR SENIOR         OC-02      

LOSSAN ACCOUNTING ANALYST SENIOR OC-01 

LOSSAN CAPITAL PROGRAM MANAGER OC-01 

LOSSAN DEPUTY MANAGING DIRECTOR          OC-01 

LOSSAN EQUIPMENT & MECHANICAL MANAGER OC-01      

LOSSAN FINANCE & ADMINISTRATION MANAGER OC-01 

LOSSAN MANAGING DIRECTOR          OC-01      

LOSSAN MARKETING & COMMUNICATIONS MANAGER     OC-01      

LOSSAN OPERATIONS COMPLIANCE & SAFETY MANAGER   OC-01      

LOSSAN PLANNING & ANALYSIS MANAGER OC-01 

LOSSAN PLANNING & COMMUNICATIONS MANAGER OC-01 

LOSSAN PROGRAM MANAGER OC-01 

LOSSAN PROGRAMMING & GRANTS MANAGER OC-01 

LOSSAN PROJECT MANAGER SENIOR OC-01 

LOSSAN SECTION MANAGER SENIOR OC-01 

LOSSAN SENIOR MANAGER, FINANCE & ADMINISTRATION    OC-01 

LOSSAN TRANSPORTATION ANALYST PRINCIPAL          OC-01     

LOSSAN TRANSPORTATION ANALYST SENIOR OC-01     

LOSSAN TRANSPORTATION FUNDING ANALYST SENIOR OC-01 

MAINTENANCE FIELD ADMINISTRATOR               OC-02      

MAINTENANCE FIELD ADMINISTRATOR PRINCIPAL OC-02 

MAINTENANCE FIELD ADMINISTRATOR SENIOR            OC-02      

MAINTENANCE SUPERVISOR                     OC-02      
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NETWORK ADMINISTRATOR PRINCIPAL OC-02 

NETWORK ADMINISTRATOR SENIOR OC-02 

NETWORK ANALYST OC-02 

NETWORK ANALYST PRINCIPAL OC-02 

NETWORK ANALYST SENIOR OC-02 

OPERATIONS ANALYST PRINCIPAL OC-02 

OPERATIONS PROJECT MANAGER OC-01 

PROGRAM MANAGER                    OC-01      

PROGRAM MANAGER SENIOR OC-01 

PROGRAM MANAGEMENT ANALYST ASSOCIATE               OC-02      

PROGRAM MANAGEMENT ANALYST                OC-02      

PROGRAM MANAGEMENT ANALYST SENIOR OC-02      

PROGRAM MANAGEMENT ANALYST PRINCIPAL OC-02      

PROGRAMMING & GRANTS DEVELOPMENT MANAGER OC-01 

PROJECT CONTROLS ANALYST OC-02 

PROJECT CONTROLS ANALYST PRINCIPAL         OC-02      

PROJECT CONTROLS ANALYST SENIOR OC-02 

PROJECT MANAGER I                     OC-01      

PROJECT MANAGER II OC-01 

PROJECT MANAGER III OC-01 

PROJECT MANAGER SENIOR                 OC-01      

RAIL MAINTENANCE OF WAY ADMINISTRATOR OC-02 

RAIL MAINTENANCE OF WAY ADMINISTRATOR SENIOR       OC-02      

RAIL SYSTEMS SAFETY SPECIALIST PRINCIPAL OC-02 

REAL PROPERTY AGENT    OC-01 

REAL PROPERTY AGENT ASSOCIATE      OC-01 

REAL PROPERTY AGENT PRINCIPAL OC-01 

REAL PROPERTY AGENT SENIOR         OC-01 

RECORDS ADMINISTRATOR                   OC-02      

RECORDS ADMINISTRATOR SENIOR OC-02 

REVENUE ADMINISTRATOR OC-01 

REVENUE ADMINISTRATOR SENIOR OC-01 

REVENUE ADMINISTRATOR PRINCIPAL OC-01 

SAFETY MANAGEMENT SYSTEMS (SMS) MANAGER OC-02 
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SCHEDULE ANALYST OC-02 

SCHEDULE ANALYST ASSOCIATE           OC-02      

SCHEDULE ANALYST SENIOR              OC-02      

SCHEDULE ANALYST PRINCIPAL OC-02 

SECTION MANAGER I  OC-01 

SECTION MANAGER II OC-01 

SECTION MANAGER III                OC-01 

SECTION MANAGER SENIOR                 OC-01      

SECTION SUPERVISOR I                 OC-01      

SECTION SUPERVISOR II                OC-01      

SECTION SUPERVISOR III               OC-01      

SECTION SUPERVISOR  IV  SENIOR              OC-01      

SECURITY SYSTEMS ADMINISTRATOR OC-01 

SECURITY SYSTEMS ADMINISTRATOR ASSOCIATE OC-02 

SECURITY SYSTEMS ADMINISTRATOR, SENIOR OC-01 

SENIOR REAL PROPERTY MANAGER OC-01 

SENIOR STRATEGIC COMMUNICATIONS MANAGER OC-01 

SERVICE PLANNING ANALYST OC-01      

SERVICE PLANNING ANALYST SENIOR OC-01      

SERVICE PLANNING ANALYST PRINCIPAL    OC-01      

STOPS AND ZONES ANALYST                      OC-02      

STOPS AND ZONES ANALYST ASSOCIATE                OC-02      

STOPS AND ZONES ANALYST SENIOR OC-02 

STOPS AND ZONES ANALYST PRINCIPAL OC-02 

STOPS AND ZONES PLANNER OC-02 

STOPS AND ZONES PLANNER ASSOCIATE OC-02 

STOPS AND ZONES PLANNER SENIOR OC-02 

STRATEGIC PLAN ADMINISTRATOR         OC-02      

STREETCAR PROGRAM MANAGER OC-01 

SYSTEMS ENGINEER OC-02 

SYSTEMS ENGINEER ASSOCIATE OC-02 

SYSTEMS ENGINEER PRINCIPAL OC-02 

SYSTEMS ENGINEER SENIOR OC-02 

SYSTEMS SOFTWARE ANALYST             OC-02      
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SYSTEMS SOFTWARE ANALYST ASSOCIATE OC-02 

SYSTEMS SOFTWARE ANALYST SENIOR          OC-02      

TALENT ACQUISITION SPECIALIST OC-02 

TALENT ACQUISITION SPECIALIST ASSOCIATE        OC-02      

TALENT ACQUISITION SPECIALIST SENIOR           OC-02      

TALENT ACQUISITION SPECIALIST PRINCIPAL  OC-02 

TELECOMMUNICATIONS ADMINISTRATOR OC-02 

TRANSIT PROJECT MANAGER I OC-02 

TRANSIT PROJECT MANAGER II            OC-02      

TRANSIT PROJECT MANAGER III           OC-02      

TRANSPORTATION ANALYST                    OC-02      

TRANSPORTATION ANALYST PRINCIPAL                 OC-01     

TRANSPORTATION ANALYST SENIOR                 OC-01      

TRANSPORTATION FUNDING ANALYST            OC-01      

TRANSPORTATION FUNDING ANALYST PRINCIPAL         OC-01      

TRANSPORTATION FUNDING ANALYST SENIOR         OC-01      

TRANSPORTATION MODELING ANALYST OC-02 

TRANSPORTATION MODELING ANALYST PRINCIPAL           OC-02      

TRANSPORTATION MODELING ANALYST SENIOR OC-02 

TREASURER OC-01 

WEB DEVELOPER OC-02 

WEB DEVELOPER PRINCIPAL             OC-02      

WEB DEVELOPER SENIOR               OC-02      

WELLNESS COORDINATOR           OC-02      

WORKERS COMPENSATION PROGRAM SPECIALIST OC-02 

WORKERS COMPENSATION PROGRAM SPECIALIST 
SENIOR 

OC-02 

 



 
 

 
ORANGE COUNTY TRANSPORTATION AUTHORITY 

DISCLOSURE CATEGORIES 
 

(November 25, 2024) 
 

   

 
 

Disclosure 
Category 

Disclosure Category Description 
 
 

OC-01 All interests in real property in Orange County, as well as investments, 
business positions, and sources of income (including gifts, loans, and 
travel payments). 
 

OC-02 All investments, business positions, and sources of income (including 
gifts, loans, and travel payments).  
 

OC-30 Consultants shall be included in the list of designated positions. They shall 
disclose pursuant to the broadest category in the code subject to the 
following limitation: The Orange County Transportation Authority (OCTA) 
Chief Executive Officer may determine that a particular consultant, 
although a “designated position,” is hired to perform a range of duties that 
is limited in scope and thus is not required to fully comply with the 
disclosure requirements in this section. Such written determination shall 
include a description of the consultant’s duties and, based upon that 
description, a statement of the extent of disclosure required.  
 
The OCTA Chief Executive Officer’s determination is a public record and 
shall be retained for public inspection by the Filing Officer (OCTA’s Clerk 
of the Board).  
 

 

ATTACHMENT C 



                                                                                       COMMITTEE TRANSMITTAL           

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
November 25, 2024 

To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board  

Subject: Update on the Loan Agreements with the Cities of Anaheim, 
Placentia, and the West Orange County Water Board   

Finance and Administration Committee Meeting of November 13, 2024 

Present: Directors Federico, Harper, Hennessey, Klopfenstein, and 
Nguyen 

 Absent: Director Sarmiento 
 
 

Committee Vote 
 
This item was passed by the Members present. 

 
Committee Recommendation(s) 

 
Receive and file as an information item.  
 
 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

 
 
 
 
November 13, 2024 
 
 
To: Finance and Administration Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Update on the Loan Agreements with the Cities of Anaheim,  

Placentia, and the West Orange County Water Board 
 
 
Overview 
 
The Orange County Transportation Authority Board of Directors authorized loan 
agreements with the cities of Anaheim, Placentia, and the West Orange County 
Water Board. This report provides the annual update on the status of each of 
these agreements as requested by the Board of Directors. 
 
Recommendation 
 
Receive and file as an information item.  
 
Background 
 
City of Anaheim (Anaheim) 
 
In July 2012, the Orange County Transportation Authority (OCTA) entered into 
a purchase and sale agreement with Anaheim selling real property valued at 
$32.5 million to enable the construction of the Anaheim Regional Transportation 
Intermodal Center. Anaheim provided $1 million as a down payment into escrow, 
with the remaining $31.5 million to be paid over a 13-year period. The interest 
rate on the loan is set at a fixed-interest rate of two percent, with the interest 
portion of the loan to be paid in the final two years of the loan period. Anaheim 
uses its Measure M2 (M2) Local Fair Share (LFS) funds to repay the loan, and 
the funds have been automatically deducted from Anaheim’s bimonthly LFS 
payments since July 2012.  
 
Anaheim has fully repaid their principal balance and is currently making 
payments towards the accrued interest for the remainder of the loan term. The 
remaining interest balance is $1.3 million as of September 30, 2024. The loan 
repayments will continue to be deducted from bimonthly M2 LFS payments until 
the loan balance reaches zero in fiscal year (FY) 2024-25. Should Anaheim 
become ineligible to receive LFS, or if the LFS funds are insufficient to meet the  
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scheduled payment, California Highway Users Tax Account funds would be 
utilized to make the payments. 
 
City of Placentia (Placentia) 
 
In February 2010, OCTA entered into a loan agreement with Placentia for  
$4.1 million so Placentia could repay the California Department of Transportation 
for ineligible expenditures on rail grade separation projects. The loan amount of 
$4.1 million is to be repaid over a 19-year period that began July 1, 2011, and 
continues through May 1, 2030. The remaining balance is $0.642 million as of 
September 30, 2024, and is estimated to be paid by May 2026. The loan is 
anticipated to be paid in full ahead of schedule due to actual interest rates being 
lower than the rate assumed at the time the loan agreement was executed in 
February 2010.  The initial assumption was that the interest rate for the life of 
the loan would be four percent.  However, the actual interest rate on the loan is 
based on OCTA’s actual short-term investment portfolio earnings rate for the 
prior 12-month period, and resets annually. Actual interest rates since the 
inception of the loan have been averaging below two percent with the current 
interest rate at 5.015 percent.  
 
Placentia uses its M2 LFS funds to repay the loan, and the funds are 
automatically deducted from Placentia’s bimonthly LFS payments. The 
agreement allows OCTA to withhold 30 percent of Placentia’s LFS funds 
beginning in FY 2011-12. Placentia’s contribution increases by one percentage 
point each FY thereafter until the advance is fully repaid. Placentia’s current 
contribution is 43 percent of their LFS payments. Should Placentia become 
ineligible to receive LFS, Placentia would be required to pledge other appropriate 
funding to repay the full amount of the advance and interest thereon. 
 
West Orange County Water Board (WOCWB) 
 
In October 2017, OCTA entered into a reimbursement agreement with the 
WOCWB for up to $4.7 million for the relocation of a pipeline facility necessary 
to facilitate the Interstate 405 Widening Project. An amendment to the agreement 
was approved by the OCTA Board of Directors on November 27, 2017, to 
increase the loan amount by $1.3 million to accommodate the final project cost 
received by the WOCWB.  
 
Per the terms identified in the agreement, the WOCWB will make quarterly 
payments with the interest rate being equal to the State of California Surplus 
Money Investment Fund (SMIF). The SMIF interest rate on the September 2024 
payment was 4.257 percent. The term of the loan has been structured to not 
exceed ten years. OCTA began receiving quarterly payments from the WOCWB 



Update on the Loan Agreements with the Cities of Anaheim, 
Placentia, and the West Orange County Water Board 

Page 3 
 

 

 

in June 2018. In April 2020, the WOCWB returned unused principal of $198,741 
as required in the loan agreement upon project completion. The remaining 
balance is $1.5 million as of September 30, 2024. The WOCWB will continue 
making quarterly payments until the loan has been fully repaid in March 2028.  
 
Discussion 
 
OCTA continues to withhold payments from M2 LFS funds to repay the loans 
established with the cities of Anaheim and Placentia, and the WOCWB continues 
to make quarterly payments as required per the agreement. OCTA will continue 
to follow the terms identified in all loan agreements by withholding payments and 
invoicing responsible parties as applicable. The beginning balance, amount 
collected, and outstanding balance for each loan as of September 30, 2024, can 
be found on Attachment A. 
 
Summary 
 
The Orange County Transportation Authority Board of Directors authorized loan 
agreements with the cities of Anaheim, Placentia, and the West Orange County 
Water Board. Each entity has been making payments per their respective 
agreements. 
 
Attachment 
 
A. Status of Loan Agreements as of September 30, 2024 
 
 
 
 
 
 
 
Prepared By:     Approved By: 

      
 
Sam Kaur      Andrew Oftelie 
Department Manager,       Chief Financial Officer,  
Revenue Administration                        Finance and Administration 
(714) 560-5889     (714) 560-5649

 



Status of Loan Agreements 
as of September 30, 2024

Borrower Type of Agreement Loan Period 
Begin Date

Interest 
Rate %
Prior 

Payment1

Beginning 
Principal
Balance

Principal
Paid

Interest
Accrued

Interest
Paid

Outstanding 
Balance as of 

9/30/24

Loan
Maturity

City of Anaheim2 Purchase and Sale 
Agreement July 2012 2% $32,500,000 $32,500,000 $3,765,406 $2,510,270 $1,255,136 May 20, 2025

City of Placentia Loan Agreement February 2010 5.015% $4,100,000 $3,585,847 $664,210 $536,625 $641,738  May 1, 2030

West Orange County 
Water Board3

Reimbursement Agreement 
for Utility Relocation October 2017 4.257% $5,995,394 $4,540,313 $310,348 $310,348 $1,455,081 March 1, 2028

1. Interest rates vary for the City of Placentia and the West Orange County Water Board. Interest rates listed represent rates for the prior payment.
2. Interest for the City of Anaheim loan is scheduled to be paid in the final two years of the loan and is fixed at two percent.
3. The West Orange County Water Board made an additional principal payment of $1.5 million in September 2018 and returned unused principal of $198,741.28 in April 

2020.

ATTACHMENT A
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Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
November 25, 2024 

To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board  

Subject: Orange County Transportation Authority Investment and Debt 
Programs Report – September 2024   

Finance and Administration Committee Meeting of November 13, 2024 

Present: Directors Federico, Harper, Hennessey, Klopfenstein, and 
Nguyen 

 Absent: Director Sarmiento  
 
 

Committee Vote 
 
This item was passed by the Members present. 

 
Committee Recommendation(s) 

 
Receive and file as an information item.  
 
 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

November 13, 2024 
 
 
To: Finance and Administration Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Orange County Transportation Authority Investment and Debt 

Programs Report – September 2024 
 
 
Overview 
 
The Orange County Transportation Authority has a comprehensive investment 
and debt program to fund its immediate and long-term cash flow demands. Each 
month, the Treasurer submits a report detailing investment allocation, 
performance, compliance, outstanding debt balances, and credit ratings for the 
Orange County Transportation Authority’s debt program. This report is for the 
month ending September 30, 2024.  The report has been reviewed and is 
consistent with the investment practices contained in the investment policy.    
 
Recommendation 
 
Receive and file as an information item. 
 
Discussion 
 
As of September 30, 2024, the Orange County Transportation  
Authority’s (OCTA) outstanding investments totaled $2.6 billion. The portfolio is 
divided into three managed portfolios: the liquid portfolio for immediate cash 
needs, the short-term portfolio for future budgeted expenditures, and the bond 
proceeds portfolio to meet Measure M2 (M2) transportation program needs. In 
addition to these portfolios, OCTA has funds invested in debt service reserve 
funds for the 91 Express Lanes Program.  
 
Portfolio Compliance and Liquidity Requirements for the Next Six Months: The 
portfolio is in full compliance with OCTA’s Investment Policy and the State of 
California Government Code. Additionally, OCTA has reviewed the liquidity 
requirements for the next six months and anticipates that OCTA’s liquidity will be 
sufficient to meet projected expenditures during the next six months. 
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The weighted average book yield for the OCTA portfolio is 4.2 percent. The book 
yield measures the exact income, or interest, on a bond without regard to market 
price change. The yield is the income return on an investment, such as the 
interest received from holding a particular security. The yield is usually 
expressed as an annual percentage rate based on the investment’s cost and 
market value.  
 
OCTA’s month-end balance in the Local Agency Investment Fund (LAIF), a 
pooled investment fund for California local agencies, was $7,033,549, with an 
average monthly effective yield of 4.58 percent. The LAIF offers local agencies 
an opportunity to invest funds in a diversified portfolio of high-quality, short-term 
securities managed by the State Treasurer's Office. OCTA’s month-end balance 
in the Orange County Investment Pool (OCIP), a collective investment fund for 
local government entities in Orange County, was $792,603. For the month of 
August, the monthly gross yield for the OCIP was 4.38 percent. The yield for the 
month of September will be received in October 2024. OCIP allows local 
government entities to invest funds in a diversified portfolio managed by the 
Orange County Treasurer-Tax Collector’s Office, aiming for competitive returns 
while prioritizing safety and liquidity. Mandated by the Transportation 
Development Act (TDA), OCTA is obliged to participate in the OCIP. It serves as 
a temporary holding account for TDA funds until claimed by OCTA and then 
processed by the County of Orange. This framework ensures effective fund 
management and adherence to regulatory compliance. 
 
During the month of August, no security held within OCTA’s investment portfolio 
was downgraded and placed on negative credit watch. Please refer to A-8 
(Rating Downgrades and Negative Credit Watch) of Attachment A for further 
details. 
 
OCTA’s debt program is separate from its investment program and is  
comprised of M2 Sales Tax Revenue Bonds, 91 Express Lanes Toll Road 
Revenue Bonds, and the 2021 Transportation Infrastructure Finance and 
Innovation Act Loan. The debt program currently has an outstanding principal 
balance of $1.2 billion as of September 30, 2024. Approximately 46 percent of 
the outstanding balance is comprised of M2 debt, three percent is associated 
with the 91 Express Lanes Program, and 51 percent is associated with the  
405 Express Lanes.  
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Summary  
 
The Treasurer is submitting a copy of the Orange County Transportation 
Authority Investment and Debt Programs report to the Finance and 
Administration Committee. The report is for the month ending  
September 30, 2024. 
 
Attachments 
 
A. Orange County Transportation Authority Investment and Debt Programs 

– For the Period Ending September 30, 2024 
B. Orange County Transportation Authority Portfolio Listing as of  

September 30, 2024 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by: 

 

 
 
Approved by: 

 
Robert Davis  Andrew Oftelie 
Department Manager 
Treasury/Public Finance 
(714) 560-5675 

Chief Financial Officer 
Finance and Administration 
(714) 560-5649 

 



ATTACHMENT A

Treasury/Public Finance Department's
Report On

Orange County Transportation Authority

Value

Presented to the
Finance and Administration Committee

For The Period Ending

September 30, 2024

Investment and Debt Programs 



Investm
ents

INVESTMENT PROGRAM



Securities that fell below OCTA's minimum credit quality requirements during the month of September 2024:
N/A

Securities currently held within OCTA’s portfolio that fell below OCTA’s minimum credit quality requirements 
during prior reporting periods:
Two Keybank securities held within OCTA's investment portfolio were downgraded below minimum credit 
quality requirements for the month of October 2023

Securities downgraded or placed on Negative Credit Watch during the month of September 2024, 
but remain in compliance with OCTA's Investment Policy:
N/A

For further details please refer to A-8 of this report. 

"A-1"/"P-1"  270 days
"P-1" "A-1" or "P-270 days

P-1/A-1 150 - 179 dMin. P-1/A-1
"A-1"/"P-1" "A-1" or "P-1"
Aaa-mf/AAAm/AAAmmf N/A N/A
"A-1"/"P-1"/"F1" "A-1" or "P-180 days 

179 180 days 

* Per CA Government Code LAIF limit is $75 million
** Per OCTA’s Investment Policy the limit is 30% for variable and floating rate securities. As of September 30, 2024, 7.1% of the portfolio was invested in variable & floating rate securities.

OCTA Investment Dashboard
9/30/2024

Safety of Principal 
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Portfolio Diversification 
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Dollar Amount Percent Of Investment Policy

Short-Term/Liquid Portfolio1 Invested Portfolio Max. Percentages
U.S. Treasury Obligations 918,809,940$              37.8% 100%
Federal Agency/GSE 295,782,688 12.2% 100%
Municipal Debt 32,705,473$ 1.3% 30%
Commercial Paper 48,715,563 2.0% 40%
Negotiable Certificates of Deposit 45,250,000$ 1.9% 30%
Repurchase Agreements - 0.0% 25%
Medium Term Maturity Notes/Corporates 513,558,744$              21.1% 30%
Money Market/Mutual Funds 245,719,638 10.1% 20%
Mortgage & Asset-Backed 311,032,840$              12.8% 20%
Supranationals 12,012,200 0.5% 20%
Local Agency Investment Fund 7,033,549$ 0.3% $ 75 Million
Orange County Investment Pool 792,603 0.0% 10%
Bank Deposits 837,500$ 0.0% 5%
Total Short-Term/Liquid Portfolio2 2,432,250,737$           

1. Excludes portion of Liquid Portfolio subject to Indenture

2. Includes variable & floating rate securities invested in the amount of $173,035,037 (7.1% of total Short-Term/Liquid portfolio) and subject to 30% limit per OCTA's Investment Policy.

Dollar Amount
Portfolio Invested Credit Quality Term Min. Credit Quality Max. Term 

Liquid Portfolio*
Government Obligations MMKT Fund 96,645,375 "AAAm" N/A AAA Category N/A
Government Obligations MMKT Fund 27,373,871 "AAAm"/"Aammf" N/A AAA Category N/A
Total Liquid Portfolio 124,019,246$              

Bond Proceeds Portfolio

2021 Bond Anticipation Notes (BANs):

Government Obligations MMKT Fund 55,875 "AAAm"/ "Aaa-mf"/"AAAmmf" N/A "AAAm" or "AAAm-G" N/A
91 Express Lanes 2023 Bonds:

Government Obligations MMKT Fund 2,637 "AAAm"/ "Aaa-mf"/"AAAmmf" N/A N/A N/A
Total Bond Proceeds Portfolio 58,512$

Reserve Funds Portfolio

Government Obligations MMKT Fund 5,236,953$ "AAAm"/ "Aaa-mf"/"AAAmmf" N/A N/A N/A
Negotiable Certificates of Deposit 5,000,000 "A-1"/"P-1"/"F1+" 267 days "A-1"/"P-1"/"F1" 270 days
Negotiable Certificates of Deposit 3,000,000 "A-1"/"P-1"/"F1+" 270 days "A-1"/"P-1"/"F1" 270 days
Government Obligations MMKT Fund** 5,663 "AAAm"/ "Aaa-mf"/"AAAmmf" N/A N/A N/A
Total Reserve Funds Portfolio 13,242,616$

Total Portfolio Subject to Indenture 13,301,128$

Portfolio Total 2,569,571,112$           

*Reflects portion of Liquid Portfolio subject to Indenture (OCTA Sales Tax Revenue)
**91 EL Debt Service Fund

Portfolio Subject to Indenture

Investment Compliance
9/30/2024

OCTA Indenture Requirements

Portfolio Subject to Investment Policy
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Investment Manager Diversification and Maturity Schedules

MetLife Investment Management
9/30/2024

SHORT-TERM PORTFOLIO ($531.4M)

Book Market
Value Value

U.S. Treasury Obligations 231,841,107$          240,273,696$           
Federal Agency/GSE 34,502,517$             34,994,082$             
Municipal Debt 21,384,405$             21,919,124$             
Bankers Acceptances -$  -$
Commercial Paper -$  -$
Negotiable Certificates of Deposit -$  -$
Repurchase Agreements -$  -$
Medium Term Maturity Notes 141,684,070$          145,400,670$           
Money Market/Mutual Funds 5,407,076$               5,407,076$
Mortg & Asset Backed Securities 91,535,486$             93,088,707$             
Supranationals 5,069,553$               5,239,281$

531,424,214$          546,322,637$           

Note: Variable & floating rate securities comprise $67,474,798 or 12.7% of total book value.

Wtd Avg Life 2.10 Yrs
Duration 1.89 Yrs

Monthly Yield 3.99%
TSY Benchmark 3.71%

Gov/Corp Benchmark 3.82%

Monthly Return 0.87%
TSY Benchmark 0.80%

Gov/Corp Benchmark 0.82%

Three Months Return 3.01%
TSY Benchmark 2.87%

Gov/Corp Benchmark 2.92%

Six Months Return 4.04%
TSY Benchmark 3.84% "A-1"/"P-1"

Gov/Corp Benchmark 3.91% "P-1"

12 Months Return 7.29%
TSY Benchmark 6.74%

Gov/Corp Benchmark 7.01% P-1/A-1 150 - 179 days
"A-1"/"P-1" 

Aaa-mf/AAAm/AAAmmf

 Annualized Investment Fee
(YTD as of 6/30/24) 9.7 bps "A-1"/"P-1"/"F1"
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Investment Manager Diversification and Maturity Schedules

PFM
9/30/2024

SHORT-TERM PORTFOLIO ($535.6M)

Book Market
Value Value

U.S. Treasury Obligations 231,058,697$         237,067,364$           
Federal Agency/GSE 64,030,070$           65,297,233$             
Municipal Debt 1,025,000$             1,003,747$  
Bankers Acceptances -$  -$
Commercial Paper -$  -$
Negotiable Certificates of Deposit 20,250,000$           21,377,383$             
Repurchase Agreements -$  -$
Medium Term Maturity Notes 123,634,241$         126,885,434$           
Money Market/Mutual Funds * 103,914$  103,914$  
Mortg & Asset Backed Securities 95,460,092$           96,169,800$             
Supranationals -$  -$

535,562,015$         547,904,873$           

Note: Variable & floating rate securities comprise $40,497,944 or 7.6% of total book value.

Wtd Avg Life 2.03 Yrs
Duration 1.86 Yrs

Monthly Yield 3.98%
TSY Benchmark 3.71%

Gov/Corp Benchmark 3.82%

Monthly Return 0.84%
TSY Benchmark 0.80%

Gov/Corp Benchmark 0.82%

Three Months Return 2.91%
TSY Benchmark 2.87%

Gov/Corp Benchmark 2.92%
"A-1"/"P-1"

Six Months Return 3.95% "P-1"

TSY Benchmark 3.84%
Gov/Corp Benchmark 3.91%

12 Months Return 7.24%
TSY Benchmark 6.74% "A-1"/"P-1" 

Gov/Corp Benchmark 7.01%
"A-1"/"P-1"/"F1"

 Annualized Investment Fee
(YTD as of 6/30/24) 5.8 bps 179
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Investment Manager Diversification and Maturity Schedules

Chandler Asset Management
9/30/2024

SHORT-TERM PORTFOLIO ($535.6M)

Book Market
Value Value

U.S. Treasury Obligations 197,036,513$  199,250,302$              
Federal Agency/GSE 166,681,351$  170,660,504$              
Municipal Debt -$  -$  
Bankers Acceptances -$  -$  
Commercial Paper -$  -$  
Negotiable Certificates of Deposit -$  -$  
Repurchase Agreements -$  -$  
Medium Term Maturity Notes 117,385,829$  120,273,818$              
Money Market/Mutual Funds 9,776,991$  9,776,991$  
Mortg & Asset Backed Sec 37,797,619$  38,280,943$
Supranationals 6,942,647$  7,073,401$  

535,620,950$                 545,315,959$              

Note: Variable & floating rate securities comprise $15,947,640 or 3.0% of total book value.

Wtd Avg Life 2.00 Yrs
Duration 1.86 Yrs

Monthly Yield 4.00%
TSY Benchmark 3.71%

Gov/Corp Benchmark 3.82%

Monthly Return 0.77%
TSY Benchmark 0.80%

Gov/Corp Benchmark 0.82%

Three Months Return 2.86%
TSY Benchmark 2.87%

Gov/Corp Benchmark 2.92%

Six Months Return 3.89% "A-1"/"P-1"

TSY Benchmark 3.84% "P-1"

Gov/Corp Benchmark 3.91%

12 Months Return 7.14%
TSY Benchmark 6.74%

Gov/Corp Benchmark 7.01% "A-1"/"P-1" 

 Annualized Investment Fee
(YTD as of 6/30/24) 5.1 bps "A-1"/"P-1"/"F1"
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Investment Manager Diversification and Maturity Schedules

Payden & Rygel
9/30/2024

SHORT-TERM PORTFOLIO ($542.1M)

Value*
Book Market
Value Value

U.S. Treasury Obligations 258,873,622$                    264,249,666$               
Federal Agency/GSE 30,568,749$                      31,157,762$                 
Municipal Debt 10,296,068$                      10,296,649$                 
Bankers Acceptances -$                                   -$                               
Commercial Paper -$                                   -$                               
Negotiable Certificates of Deposit -$                                   -$                               
Repurchase Agreements -$                                   -$                               
Medium Term Maturity Notes 130,854,604$                    133,436,864$               
Money Market/Mutual Funds 25,299,633$                      25,299,633$                 
Mortg & Asset Backed Sec 86,239,644$                      87,470,180$                 
Supranationals -$                                   -$                               

542,132,320$                    551,910,754$               

Note: Variable & floating rate securities comprise $49,114,655 or 9.1% of total book value.

Wtd Avg Life 2.17 Yrs
Duration 1.96 Yrs

Monthly Yield 4.05%
TSY Benchmark 3.71%

Gov/Corp Benchmark 3.82%

Monthly Return 0.81%
TSY Benchmark 0.80%

Gov/Corp Benchmark 0.82%

Three Months Return 2.89%
TSY Benchmark 2.87%

Gov/Corp Benchmark 2.92%

Six Months Return 3.95% "A-1"/"P-1"

TSY Benchmark 3.84% "P-1"

Gov/Corp Benchmark 3.91%

12 Months Return 7.39%
TSY Benchmark 6.74%

Gov/Corp Benchmark 7.01% "A-1"/"P-1" 

 Annualized Investment Fee
(YTD as of 6/30/24) 9.8 bps "A-1"/"P-1"/"F1"
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Short-Term Portfolio
9/30/2024

Portfolio Composition

Maturity Schedule

   Note: Variable & floating rate securities comprise 8.1% of total book value.

"A-1"/"P-1"  270 days
"P-1" "A-1" or " 270 days

"A-1"/"P-1"/"F1" "A-1" or " 180 days 
179 180 days 

$252.0

$625.9

$760.7

$279.3

$226.7

$0

$100

$200

$300

$400

$500

$600

$700

$800

$900

< 1 Yr 1 - 2 Yrs 2 - 3 Yrs 3 - 4 Yrs 4 - 5 Yrs

Po
rt

fo
lio

 (m
ill

io
ns

)

Portfolio Liquidity

U.S. Treasury Obligations
42.8%

Federal Agency/GSE
13.8%

Municipal Debt
1.5%

Negotiable Certificates of 
Deposit

0.9%

Medium Term Maturity Notes
23.9%

Money Market/Mutual Funds
1.9%

Mortg & Asset-Backed 
Securities

14.5%

Supranationals 
0.6%

A-7



Rating Downgrades & Negative Credit Watch
9/30/2024

Investment Manager / Security Par Amount Maturity S&P Moody's Fitch Ratings

Rating Downgrades:

  - Rating below minimum requirements:

KEYBANK NATIONAL ASSOCIATION 1,675,000$                        08/08/2025 - 01/26/2026 BBB+ Baa1 BBB+

Negative Credit Watch:
N/A

During October 2023, Moody's and Fitch downgraded Keybank by one notch. The downgrade reflects the agencies’ view that a higher-
for-longer rate environment is likely to constrain profitability at Keybank more than for other banks of similar size. In addition, Keybank 
has a lower-than-average capital ratio on a proforma basis when adjusted for unrealized losses on available-for-sale securities.  Due to 
the downgrade by both agencies, the three Keybank securities held within the portfolio fell below the minimum credit quality 
requirements of the Investment Policy. The Treasurer reviewed the position and recommended the securities be held for the short-
term. The Treasurer presented his recommendation to the Chief Executive Officer who concurred. During June 2024, one of three 
Keybank securities was matured. 

A-8



D
ebt

(M2 Sales Tax Revenue Bonds, 91 Express Lanes Toll Road Revenue Bonds, 2021 TIFIA Loan)

DEBT PROGRAM



As of 9/30/2024

Orange County Local Transportation Authority (OCLTA-M2)

2010 Series A Taxable Build America Bonds - Sales Tax Revenue Bonds
Issued: 293,540,000$                       
Outstanding: 250,000,000                         
Debt Service FY 2025: 21,790,000                           
All in True Interest Cost: 4.33%
Pledged Revenue Source: M2 Sales Tax Revenues
Ratings (Fitch/ Moody's/ S&P): AA+/Aa2/AA+
Final Maturity: 2041

2019 M2 Sales Tax Revenue Bonds 
Issued: 376,690,000$                       
Outstanding: 319,315,000                         
Debt Service FY 2025: 33,065,900                           
All in True Interest Cost: 3.14%
Pledged Revenue Source: M2 Sales Tax Revenues
Ratings (Fitch/ S&P): AA+/AA+
Final Maturity: 2041

Sub-total M2 Outstanding Debt      569,315,000$                       

91 Express Lanes

2023 OCTA 91 Express Lanes Refunding Bonds

Issued: 47,545,000$                         
Outstanding: 41,725,000                           
Debt Service FY 2025: 8,051,750                             
All in True Interest Cost: 2.80%
Pledged Revenue Source: 91 Toll Road Revenues
Ratings (Fitch/ Moody's/ S&P): AA-/Aa3/AA-
Final Maturity: 2030

Sub-total 91 Express Lanes Outstanding Debt      41,725,000$                         

405 Express Lanes

2021 TIFIA Loan 
Amount Available 628,930,000$                       
Outstanding: 631,379,860                         
Capitalized Interest: 17,668,565                           
Interest Rate: 1.95%
Pledged Revenue Source: 405 Toll Road Revenues
Ratings (Moody's): Baa2
Final Maturity: 2058

Sub-total 405 Express Lanes Outstanding Debt      631,379,860$                       

TOTAL OUTSTANDING DEBT:     1,242,419,860$                    

Outstanding Debt1

1. Comprises OCTA’s debt obligations (M2 Sales Tax Revenue Bonds, 91 Express Lanes Toll Road Revenue Bonds, and 2021 TIFIA Loan) currently outstanding and irrespective of 
OCTA's investment program. 
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Orange County Transportation Authority
Portfolio Listing

As of September  30, 2024

LIQUID PORTFOLIO

NOTE DESCRIPTION MATURITY DATE BOOK VALUE MARKET VALUE YIELD

CASH EQUIVALENTS
BANK DEPOSITS N/A 837,500 837,500 0.00
FEDERATED MONEY MARKET GOVERNMENT PORTFOLIO N/A 77,271,191 77,271,191 5.04
BMO HARRIS BANK NCD 12/16/2024 25,000,000 25,000,000 5.14
BARCLAYS COMMERCIAL PAPER 3/10/2025 24,412,500 24,408,750 4.70
NATIXIS COMMERCIAL PAPER 12/27/2024 24,303,063 24,713,104 5.31
MONEY MARKET DEMAND ACCOUNT N/A 514,103 514,103 3.25
FIDELITY TREASURY OBLIGATIONS FUND N/A 96,645,375 96,645,375 4.85
FIRST AMERICAN GOVERNMENT OBLIGATIONS FUND N/A 40,000,000 40,000,000 5.00
DREYFUS MONEY MARKET GOVERNMENT PORTFOLIO N/A 40,000,000 40,000,000 4.97
INVESCO MONEY MARKET GOVERNMENT PORTFOLIO N/A 47,346,731 47,346,731 5.09
FEDERATED TREASURY OBLIGATIONS FUND N/A 27,373,871 27,373,871 4.80

SUB-TOTAL 403,704,333            404,110,624            

LOCAL AGENCY INVESTMENT FUND (LAIF) N/A 7,033,549 7,033,549 4.58

ORANGE COUNTY INVESTMENT POOL (OCIP) N/A 792,603 792,603 4.38

LIQUID PORTFOLIO - TOTAL 411,530,484$           411,936,776$           

SHORT-TERM PORTFOLIO

NOTE DESCRIPTION MATURITY DATE BOOK VALUE MARKET VALUE YIELD
Money Market Funds
FIRST AMER:GVT OBLG Z 9/30/2024 40,587,614 40,587,614 4.78

SUB-TOTAL 40,587,614 40,587,614
NEGOTIABLE CERTIFICATES OF DEPOSIT
COOPERATIEVE RABOBANK U.A., NEW YORK BRANCH 7/17/2026 3,450,000 3,541,805 3.55
CREDIT AGRICOLE CORPORATE AND INVESTMENT BANK 2/1/2027 3,750,000 3,787,913 4.16
NATIXIS, NEW YORK BRANCH 9/18/2026 3,575,000 3,693,047 3.60
NORDEA ABP - NEW YORK BRANCH 11/3/2025 4,750,000 4,827,235 4.01
TORONTO-DOMINION BANK - NEW YORK BRANCH 10/27/2025 4,725,000 4,804,805 3.94

SUB-TOTAL 20,250,000 20,654,804
U.S. TREASURY OBLIGATIONS
UNITED STATES TREASURY 9/30/2029 6,637,271 6,630,250 3.57
UNITED STATES TREASURY 7/31/2029 2,018,750 2,037,960 3.57
UNITED STATES TREASURY 6/30/2029 3,771,809 3,769,882 3.58
UNITED STATES TREASURY 6/30/2029 3,190,311 3,227,410 3.59
UNITED STATES TREASURY 5/31/2029 1,398,852 1,456,000 3.56
UNITED STATES TREASURY 5/31/2029 4,828,516 4,821,700 3.59
UNITED STATES TREASURY 4/30/2029 2,893,008 2,911,050 3.58
UNITED STATES TREASURY 2/28/2029 936,753 960,965 3.56
UNITED STATES TREASURY 12/31/2028 11,160,625 11,277,000 3.57
UNITED STATES TREASURY 11/30/2028 6,415,842 6,590,879 3.58
UNITED STATES TREASURY 11/15/2028 4,757,617 4,912,900 3.58
UNITED STATES TREASURY 9/30/2028 16,455,021 17,166,666 3.58
UNITED STATES TREASURY 8/31/2028 1,555,425 1,599,893 3.58
UNITED STATES TREASURY 8/15/2028 11,211,953 11,694,840 3.58
UNITED STATES TREASURY 5/31/2028 7,104,248 7,161,164 3.58
UNITED STATES TREASURY 4/15/2028 3,186,449 3,230,573 1.53
UNITED STATES TREASURY 4/15/2028 7,483,641 7,597,716 1.53
UNITED STATES TREASURY 2/29/2028 2,008,984 2,027,180 3.57
UNITED STATES TREASURY 2/15/2028 7,320,703 7,303,125 3.58
UNITED STATES TREASURY 11/15/2027 8,596,328 8,648,820 3.58
UNITED STATES TREASURY 10/31/2027 7,903,178 8,151,492 3.58
UNITED STATES TREASURY 9/30/2027 6,517,012 6,604,390 3.56
UNITED STATES TREASURY 9/15/2027 4,508,667 4,502,013 3.56
UNITED STATES TREASURY 8/31/2027 7,737,813 7,900,960 3.58
UNITED STATES TREASURY 8/15/2027 22,126,674 22,190,345 3.57
UNITED STATES TREASURY 7/31/2027 3,865,469 3,910,800 3.58
UNITED STATES TREASURY 7/15/2027 35,941,035 36,273,998 3.58
UNITED STATES TREASURY 6/30/2027 14,089,449 14,377,620 3.57
UNITED STATES TREASURY 6/30/2027 4,073,523 4,194,309 3.57
UNITED STATES TREASURY 6/15/2027 4,649,665 4,760,099 3.57
UNITED STATES TREASURY 5/15/2027 44,981,815 46,176,406 3.59
UNITED STATES TREASURY 4/30/2027 8,049,434 8,324,985 3.59
UNITED STATES TREASURY 4/15/2027 11,353,054 11,653,173 3.60
UNITED STATES TREASURY 3/31/2027 14,125,480 14,711,930 3.58
UNITED STATES TREASURY 3/31/2027 6,941,010 7,137,297 3.58
UNITED STATES TREASURY 3/15/2027 15,087,814 15,414,227 3.59
UNITED STATES TREASURY 2/15/2027 8,006,270 8,237,690 3.62
UNITED STATES TREASURY 2/15/2027 38,804,304 39,562,112 3.61
UNITED STATES TREASURY 1/15/2027 14,273,675 14,403,280 3.62
UNITED STATES TREASURY 1/15/2027 4,760,005 4,807,790 3.54
UNITED STATES TREASURY 12/31/2026 30,077,513 31,126,905 3.60

B-1
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Orange County Transportation Authority
Portfolio Listing

As of September  30, 2024
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UNITED STATES TREASURY 12/31/2026 10,403,754 10,772,432 3.61
UNITED STATES TREASURY 12/15/2026 27,992,163 28,200,274 3.62
UNITED STATES TREASURY 11/15/2026 3,715,469 3,867,200 3.64
UNITED STATES TREASURY 11/15/2026 24,377,150 24,785,028 3.64
UNITED STATES TREASURY 10/15/2026 18,428,832 18,873,826 3.66
UNITED STATES TREASURY 9/15/2026 6,204,346 6,362,063 3.67
UNITED STATES TREASURY 8/31/2026 4,129,013 4,132,566 3.58
UNITED STATES TREASURY 8/31/2026 13,152,289 13,630,500 3.66
UNITED STATES TREASURY 8/31/2026 33,552,012 34,737,284 3.66
UNITED STATES TREASURY 8/31/2026 3,878,466 3,875,612 3.67
UNITED STATES TREASURY 8/15/2026 30,310,746 30,931,875 3.68
UNITED STATES TREASURY 7/31/2026 34,712,993 34,917,142 3.61
UNITED STATES TREASURY 7/31/2026 9,971,762 10,044,398 3.69
UNITED STATES TREASURY 7/15/2026 14,357,900 14,583,945 3.69
UNITED STATES TREASURY 6/15/2026 7,928,125 8,054,080 3.71
UNITED STATES TREASURY 5/15/2026 31,260,502 31,574,400 3.73
UNITED STATES TREASURY 4/15/2026 26,921,644 26,981,079 3.75
UNITED STATES TREASURY 3/15/2026 3,962,793 3,921,616 3.77
UNITED STATES TREASURY 2/28/2026 11,595,391 12,415,000 3.79
UNITED STATES TREASURY 2/28/2026 31,820,822 34,084,885 3.78
UNITED STATES TREASURY 12/15/2025 17,794,620 17,808,448 3.86
UNITED STATES TREASURY 11/15/2025 14,569,102 14,732,250 3.89
UNITED STATES TREASURY 10/31/2025 8,032,813 7,921,280 3.93
UNITED STATES TREASURY 9/30/2025 9,515,918 9,408,990 3.99
UNITED STATES TREASURY 7/31/2025 18,217,515 18,214,869 4.88
UNITED STATES TREASURY 7/31/2025 14,709,063 15,019,655 4.07
UNITED STATES TREASURY 6/30/2025 6,811,055 6,801,410 4.13
UNITED STATES TREASURY 5/31/2025 7,357,324 7,306,425 4.22
UNITED STATES TREASURY 4/30/2025 7,440,527 7,331,775 4.30
UNITED STATES TREASURY 3/31/2025 9,852,188 9,810,900 4.37
UNITED STATES TREASURY 1/31/2025 8,313,750 7,916,800 4.52
UNITED STATES TREASURY 12/17/2024 2,951,864 2,971,230 4.53
UNITED STATES TREASURY 12/15/2024 8,000,000 7,941,280 4.56
UNITED STATES TREASURY 11/15/2024 8,004,375 7,960,080 4.75
UNITED STATES TREASURY 10/31/2024 7,758,691 7,479,150 4.78

SUB-TOTAL 918,809,940            934,817,538            
FEDERAL AGENCY/GSE
FEDERAL FARM CREDIT BANKS FUNDING CORP 9/10/2029 3,110,585 3,097,400 3.63
FEDERAL FARM CREDIT BANKS FUNDING CORP 4/30/2029 2,396,400 2,413,104 4.66
FEDERAL FARM CREDIT BANKS FUNDING CORP 4/10/2029 4,942,000 5,159,800 3.60
FEDERAL FARM CREDIT BANKS FUNDING CORP 11/15/2027 4,973,700 5,143,400 3.64
FEDERAL FARM CREDIT BANKS FUNDING CORP 10/4/2027 4,012,000 4,096,400 3.65
FEDERAL FARM CREDIT BANKS FUNDING CORP 8/16/2027 4,984,050 5,016,950 3.62
FEDERAL FARM CREDIT BANKS FUNDING CORP 12/7/2026 7,968,800 8,112,880 3.70
FEDERAL FARM CREDIT BANKS FUNDING CORP 9/1/2026 3,994,800 4,080,880 3.65
FEDERAL FARM CREDIT BANKS FUNDING CORP 8/14/2026 14,828,188 15,103,331 3.64
FEDERAL FARM CREDIT BANKS FUNDING CORP 7/30/2026 3,995,640 4,089,080 3.73
FEDERAL FARM CREDIT BANKS FUNDING CORP 7/17/2026 4,003,400 4,062,720 3.71
FEDERAL FARM CREDIT BANKS FUNDING CORP 6/23/2026 3,995,240 4,048,320 3.65
FEDERAL FARM CREDIT BANKS FUNDING CORP 5/8/2026 7,957,920 8,117,360 3.80
FEDERAL FARM CREDIT BANKS FUNDING CORP 2/25/2025 4,956,270 4,942,750 4.64
FEDERAL HOME LOAN BANKS 9/8/2028 3,979,600 4,109,400 3.62
FEDERAL HOME LOAN BANKS 6/30/2028 3,965,360 4,058,000 3.58
FEDERAL HOME LOAN BANKS 6/9/2028 1,996,120 2,030,640 3.55
FEDERAL HOME LOAN BANKS 3/10/2028 5,108,250 5,145,650 3.59
FEDERAL HOME LOAN BANKS 12/10/2027 5,105,600 5,098,600 3.59
FEDERAL HOME LOAN BANKS 4/9/2027 3,989,640 4,110,600 3.59
FEDERAL HOME LOAN BANKS 3/25/2027 4,830,700 5,017,712 3.84
FEDERAL HOME LOAN BANKS 11/17/2026 5,056,950 5,100,700 3.63
FEDERAL HOME LOAN BANKS 9/11/2026 10,908,280 11,194,150 3.68
FEDERAL HOME LOAN BANKS 8/26/2026 1,783,600 1,892,442 3.85
FEDERAL HOME LOAN BANKS 6/12/2026 3,992,680 4,066,240 3.73
FEDERAL HOME LOAN BANKS 12/20/2024 7,643,648 7,588,724 4.63
FEDERAL HOME LOAN MORTGAGE CORP 1/27/2026 2,380,000 2,378,881 5.33
FEDERAL HOME LOAN MORTGAGE CORP 10/20/2025 3,149,742 3,341,684 4.08
FEDERAL HOME LOAN MORTGAGE CORP 1/27/2025 3,550,000 3,548,509 5.21
FEDERAL HOME LOAN MORTGAGE CORP 1/24/2025 3,920,000 3,918,746 5.20
FEDERAL NATIONAL MORTGAGE ASSOCIATION 7/24/2026 5,226,860 5,298,516 4.51
FEDERAL NATIONAL MORTGAGE ASSOCIATION 8/25/2025 7,771,280 7,749,200 3.94
FHMS K-045 A2 1/25/2025 4,474,536 4,497,096 4.79
FHMS K-046 A2 3/25/2025 2,651,393 2,649,312 4.70
FHMS K-047 A2 5/25/2025 3,559,261 3,505,341 4.56
FHMS K-049 A2 7/25/2025 4,659,319 4,668,589 4.50
FHMS K-051 A2 9/25/2025 5,879,819 5,798,846 4.38
FHMS K-053 A2 12/25/2025 3,360,820 3,349,374 4.25
FHMS K-054 A2 1/25/2026 11,003,391 11,309,598 4.22
FHMS K-057 A2 7/25/2026 4,025,143 4,171,032 4.04
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FHMS K-057 A2 7/25/2026 411,188 414,514 4.06
FHMS K-058 A2 8/25/2026 2,290,781 2,339,808 3.99
FHMS K-059 A2 9/25/2026 3,078,232 3,194,588 3.97

(1) FHMS K-061 A2 11/25/2026 1,635,412 1,662,023 4.04
FHMS K-062 A2 12/25/2026 1,178,766 1,184,875 3.94
FHMS K-062 A2 12/25/2026 2,396,755 2,459,140 3.95

(1) FHMS K-063 A2 1/25/2027 10,336,469 10,415,312 3.92
FHMS K-065 A2 4/25/2027 3,879,088 3,976,452 3.95
FHMS K-066 A2 6/25/2027 2,576,955 2,617,140 3.94
FHMS K-067 A2 7/25/2027 3,858,125 3,918,000 3.93
FHMS K-068 A2 8/25/2027 6,266,750 6,380,270 3.88

(1) FHMS K-069 A2 9/25/2027 6,359,837 6,535,539 3.92
(1) FHMS K-070 A2 11/25/2027 1,851,685 1,891,409 3.87

FHMS K-073 A2 1/25/2028 6,511,410 6,660,503 3.87
(1) FHMS K-081 A2 8/25/2028 4,803,447 4,942,315 3.93

FHMS K-092 A2 4/25/2029 1,954,531 1,945,120 3.94
FHMS K-513 A2 12/25/2028 1,645,875 1,640,384 4.01

(1) FHMS K-517 A2 1/25/2029 1,579,863 1,573,485 4.05
(1) FHMS K-518 A2 1/25/2029 1,605,301 1,604,514 4.01
(1) FHMS K-520 A2 3/25/2029 1,405,262 1,404,476 4.03

FHMS K-528 A2 7/25/2029 566,089 566,278 4.01
(1) FHMS K-733 A2 8/25/2025 1,732,496 1,776,151 4.36

FHMS K-734 A2 2/25/2026 1,921,355 1,961,842 4.23
FHMS K-736 A2 7/25/2026 2,458,807 2,574,078 4.08

(1) FHMS K-748 A2 1/25/2029 1,847,109 1,866,320 3.97
FHMS K-IR1 A2 3/25/2026 634,528 646,483 4.18
FHMS K-S07 A2 9/25/2025 489,922 490,945 4.47
FHMS K-S08 A2 3/25/2027 1,350,764 1,371,258 4.10
FHR 3778 L 12/15/2025 76,957 75,666 5.57
FHR 3806 L 2/15/2026 381,341 371,372 5.21
FN AM8730 7/1/2025 1,590,330 1,464,279 4.96
FN AN0429 1/1/2025 914,654 839,198 5.06
FN AN0571 1/1/2026 582,703 590,724 4.52
FN AN0992 2/1/2026 914,662 907,556 4.38
FN AN1793 6/1/2026 347,719 355,220 4.40
FN AN6001 7/1/2027 506,127 521,706 4.31
FN BL5365 2/1/2027 291,018 303,941 3.96

(1) FNA 2012-M14 AL 9/25/2027 3,586,426 3,659,081 5.45
(1) FNA 2015-M15 A2 10/25/2025 1,216,496 1,239,590 4.92

FNA 2016-M03 A2 2/25/2026 3,104,099 3,168,013 4.62
FNA 2017-M2 A2 2/25/2027 1,282,694 1,314,300 4.64
FNA 2018-M1 A2 12/25/2027 652,872 670,644 4.44
FNGT 2017-T1 A 6/25/2027 3,581,283 3,675,946 4.21
FNR 2011-74 UY 3/25/2026 35,523 34,848 5.43

SUB-TOTAL 295,782,688             300,287,260             
MEDIUM TERM NOTES
ABBVIE INC 3/15/2029 352,345 355,060 4.07
ABBVIE INC 3/15/2029 1,197,468 1,190,582 4.14
ABBVIE INC 11/21/2026 4,703,375 4,821,280 3.98
ADOBE INC 4/4/2027 1,544,228 1,582,111 3.81
AIR PRODUCTS AND CHEMICALS INC 2/8/2029 509,605 512,095 3.98
AIR PRODUCTS AND CHEMICALS INC 5/15/2027 1,829,260 1,899,860 3.87
AMAZON.COM INC 8/22/2027 3,819,680 3,926,720 3.82

(1) AMERICAN EXPRESS CO 7/26/2028 475,000 485,322 4.67
(1) AMERICAN EXPRESS CO 7/28/2027 2,445,000 2,493,851 4.24
(1) AMERICAN EXPRESS CO 4/23/2027 595,000 606,448 4.85
(1) AMERICAN EXPRESS CO 11/4/2026 560,000 560,834 5.40
(1) AMERICAN EXPRESS CO 10/30/2026 765,000 780,185 4.44

AMERICAN EXPRESS CO 8/1/2025 2,452,545 2,444,591 4.47
AMERICAN HONDA FINANCE CORP 9/5/2029 804,152 803,432 4.30
AMERICAN HONDA FINANCE CORP 7/7/2026 1,243,469 1,268,742 4.12
AMERICAN HONDA FINANCE CORP 10/3/2025 349,675 355,103 4.31
APPLE INC 2/23/2026 3,855,100 3,964,560 3.91
ASTRAZENECA FINANCE LLC 2/26/2027 1,712,119 1,748,528 3.91
ATHENE GLOBAL FUNDING 3/25/2027 2,555,000 2,615,605 4.50
AUSTRALIA AND NEW ZEALAND BANKING GROUP LTD (NEW Y 1/18/2027 2,350,000 2,389,104 3.98
AUSTRALIA AND NEW ZEALAND BANKING GROUP LTD (NEW Y 3/18/2026 1,750,000 1,772,173 4.10
AUSTRALIA AND NEW ZEALAND BANKING GROUP LTD (NEW Y 12/8/2025 520,000 525,933 4.09

(1) BANK OF AMERICA CORP 3/5/2029 492,925 494,110 4.34
(1) BANK OF AMERICA CORP 4/24/2028 1,757,601 1,780,347 4.27
(1) BANK OF AMERICA CORP 1/20/2027 1,425,000 1,436,585 4.43
(1) BANK OF AMERICA CORP 10/24/2026 5,378,442 5,737,163 4.59
(1) BANK OF AMERICA CORP 7/22/2026 195,000 195,103 4.75
(1) BANK OF AMERICA CORP 4/2/2026 550,000 545,606 5.00
(1) BANK OF AMERICA CORP 12/6/2025 2,930,000 2,909,402 5.38
(1) BANK OF AMERICA CORP 10/22/2025 2,185,494 2,071,307 5.32
(1) BANK OF NEW YORK MELLON CORP 7/21/2028 2,050,000 2,087,925 4.18

BANK OF NEW YORK MELLON CORP 4/28/2028 746,340 745,605 4.03
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BANK OF NEW YORK MELLON CORP 1/26/2027 3,695,080 3,830,120 3.98

(1) BANK OF NEW YORK MELLON CORP 7/24/2026 3,510,000 3,503,858 4.63
BANK OF NEW YORK MELLON CORP 4/25/2025 1,229,828 1,221,390 4.61
BLACKROCK FUNDING INC 7/26/2027 7,240,233 7,375,721 3.84
BMW US CAPITAL LLC 4/2/2027 2,447,085 2,493,292 4.15
BMW US CAPITAL LLC 4/2/2027 964,149 969,858 4.24
BMW US CAPITAL LLC 8/13/2026 1,664,184 1,679,933 4.14
BMW US CAPITAL LLC 8/13/2026 3,964,921 4,001,200 4.14
BMW US CAPITAL LLC 4/1/2025 194,817 193,584 4.73
BP CAPITAL MARKETS AMERICA INC 11/17/2027 2,700,000 2,776,653 4.02
BRIGHTHOUSE FINANCIAL GLOBAL FUNDING 1/13/2025 2,172,216 2,152,206 5.45
BRISTOL-MYERS SQUIBB CO 2/22/2029 353,211 356,623 4.04
BRISTOL-MYERS SQUIBB CO 2/22/2027 1,178,726 1,205,323 3.92
BRISTOL-MYERS SQUIBB CO 2/20/2026 1,978,970 2,005,403 3.99
CADENCE DESIGN SYSTEMS INC 9/10/2027 1,539,738 1,547,561 4.02
CAMDEN PROPERTY TRUST 11/3/2026 2,449,927 2,534,476 4.05
CATERPILLAR FINANCIAL SERVICES CORP 8/16/2029 728,022 740,877 4.04
CATERPILLAR FINANCIAL SERVICES CORP 10/15/2027 1,319,340 1,337,477 3.93
CATERPILLAR FINANCIAL SERVICES CORP 5/14/2027 7,576,829 7,774,702 3.88
CATERPILLAR FINANCIAL SERVICES CORP 10/16/2026 3,267,449 3,308,259 3.85
CATERPILLAR FINANCIAL SERVICES CORP 5/15/2026 1,369,356 1,377,987 3.97
CATERPILLAR FINANCIAL SERVICES CORP 2/27/2026 1,374,684 1,395,639 3.94
CATERPILLAR FINANCIAL SERVICES CORP 1/6/2026 1,894,526 1,912,756 4.03
CHUBB INA HOLDINGS LLC 5/3/2026 3,858,936 3,952,920 4.12
CINTAS NO 2 CORP 5/1/2025 1,184,739 1,176,338 4.72
CISCO SYSTEMS INC 2/26/2027 1,286,599 1,295,698 3.88
CISCO SYSTEMS INC 2/26/2027 8,827,811 9,028,398 3.81
CITIBANK NA 9/29/2028 722,692 730,413 4.17
CITIBANK NA 12/4/2026 1,440,000 1,481,544 4.04
CITIBANK NA 8/6/2026 1,095,000 1,111,519 4.04
CITIBANK NA 8/6/2026 4,310,000 4,373,486 4.06
CITIBANK NA 4/30/2026 1,370,000 1,396,605 4.09
CITIBANK NA 9/29/2025 1,680,000 1,703,033 4.32

(1) CITIGROUP INC 1/25/2026 1,435,000 1,420,492 5.21
(1) CITIZENS BANK NA 10/24/2025 1,855,000 1,854,963 6.18

CNO GLOBAL FUNDING 1/6/2025 694,555 687,730 5.61
COMCAST CORP 6/1/2029 624,444 624,864 4.10
COMCAST CORP 11/7/2025 814,780 823,769 4.24
COMMONWEALTH BANK OF AUSTRALIA (NEW YORK BRANCH) 3/13/2026 2,350,000 2,393,546 3.99
COOPERATIEVE RABOBANK UA (NEW YORK BRANCH) 1/9/2029 510,175 512,955 4.13
COOPERATIEVE RABOBANK UA (NEW YORK BRANCH) 1/9/2026 2,399,088 2,420,808 4.14
COREBRIDGE GLOBAL FUNDING 8/20/2027 1,859,702 1,882,208 4.21
DTE ELECTRIC CO 12/1/2026 3,459,446 3,529,269 3.88
DTE ELECTRIC CO 12/1/2026 1,411,252 1,421,893 3.91
DUKE ENERGY CAROLINAS LLC 11/15/2028 3,653,676 3,797,999 4.03
ELI LILLY AND CO 8/14/2029 1,137,503 1,150,921 3.98
ELI LILLY AND CO 2/9/2029 1,516,917 1,526,228 3.96
ELI LILLY AND CO 2/9/2027 2,468,691 2,504,012 3.86
ENTERPRISE PRODUCTS OPERATING LLC 1/11/2027 2,562,358 2,597,832 3.99
EXXON MOBIL CORP 3/1/2026 3,559,696 3,654,934 3.93

(1) FIFTH THIRD BANK NA 10/27/2025 950,000 950,323 5.27
FLORIDA POWER & LIGHT CO 5/15/2028 862,019 860,242 4.02
FLORIDA POWER & LIGHT CO 5/15/2028 3,935,680 4,047,720 4.03

(1) GOLDMAN SACHS BANK USA 5/21/2027 1,265,000 1,285,480 4.38
(1) GOLDMAN SACHS BANK USA 3/18/2027 7,793,403 7,915,970 4.36
(1) GOLDMAN SACHS BANK USA 3/18/2027 738,800 745,200 4.30

GOLDMAN SACHS GROUP INC 11/16/2026 1,937,324 2,043,875 4.24
(1) GOLDMAN SACHS GROUP INC 8/10/2026 2,775,000 2,799,448 4.73

GUARDIAN LIFE GLOBAL FUNDING 9/26/2029 595,000 593,072 4.25
HOME DEPOT INC 6/25/2029 352,328 355,595 4.02
HOME DEPOT INC 6/25/2027 5,905,977 6,073,802 3.84
HOME DEPOT INC 9/30/2026 1,017,766 1,040,155 3.87
HOME DEPOT INC 6/25/2026 5,219,200 5,332,165 3.91
HOME DEPOT INC 9/15/2025 1,699,388 1,697,212 4.18
HONEYWELL INTERNATIONAL INC 8/15/2029 1,865,940 1,889,520 3.96
HONEYWELL INTERNATIONAL INC 7/30/2027 4,984,850 5,085,099 3.87
HORMEL FOODS CORP 3/30/2027 2,282,784 2,328,187 3.97

(1) HUNTINGTON NATIONAL BANK 11/18/2025 2,415,000 2,415,169 5.53
HYUNDAI CAPITAL AMERICA 1/8/2027 1,402,802 1,413,028 4.47
HYUNDAI CAPITAL AMERICA 3/30/2026 4,817,909 4,884,329 4.47
INTERCONTINENTAL EXCHANGE INC 5/23/2025 854,060 847,079 5.12
INTERNATIONAL BUSINESS MACHINES CORP 7/27/2025 2,600,000 2,588,768 4.53
JACKSON NATIONAL LIFE GLOBAL FUNDING 4/10/2026 4,276,833 4,341,418 4.62
JACKSON NATIONAL LIFE GLOBAL FUNDING 1/9/2026 1,601,549 1,621,050 4.68
JACKSON NATIONAL LIFE GLOBAL FUNDING 1/12/2025 669,886 663,367 5.28
JOHN DEERE CAPITAL CORP 6/11/2029 2,398,796 2,422,033 4.07
JOHN DEERE CAPITAL CORP 7/15/2027 1,734,757 1,749,279 3.89
JOHN DEERE CAPITAL CORP 6/11/2027 2,172,303 2,229,397 3.91
JOHN DEERE CAPITAL CORP 3/5/2027 1,348,745 1,377,594 3.96
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JOHN DEERE CAPITAL CORP 1/8/2027 6,844,677 6,938,160 3.90
JOHN DEERE CAPITAL CORP 6/8/2026 794,539 806,170 3.88
JOHN DEERE CAPITAL CORP 1/10/2025 774,636 767,382 4.82

(1) JPMORGAN CHASE & CO 6/1/2029 553,518 555,108 4.29
(1) JPMORGAN CHASE & CO 7/22/2028 950,000 968,525 4.23
(1) JPMORGAN CHASE & CO 4/22/2028 240,000 247,457 4.28
(1) JPMORGAN CHASE & CO 2/1/2028 2,898,373 2,912,048 4.52
(1) JPMORGAN CHASE & CO 1/23/2028 5,424,033 5,525,928 4.27
(1) JPMORGAN CHASE & CO 10/22/2027 1,205,000 1,248,862 4.21
(1) JPMORGAN CHASE & CO 11/19/2026 2,211,269 2,363,888 4.61
(1) JPMORGAN CHASE & CO 4/26/2026 1,000,000 995,020 4.97
(1) JPMORGAN CHASE & CO 2/24/2026 2,570,000 2,544,660 5.10

JPMORGAN CHASE BANK NA 12/8/2026 3,595,000 3,675,852 3.98
KEYBANK NA 1/26/2026 354,705 355,454 4.59
KEYBANK NA 8/8/2025 1,319,630 1,310,192 5.04
MANUFACTURERS AND TRADERS TRUST CO 1/27/2028 340,111 346,815 4.52
MANUFACTURERS AND TRADERS TRUST CO 1/27/2026 2,430,763 2,433,052 4.71
MASSMUTUAL GLOBAL FUNDING II 5/30/2029 1,525,333 1,543,240 4.21
MASSMUTUAL GLOBAL FUNDING II 4/9/2027 2,614,216 2,683,539 4.00
MASSMUTUAL GLOBAL FUNDING II 8/26/2025 889,083 887,935 4.41
MASTERCARD INC 1/15/2028 1,199,340 1,208,964 3.85
MERCEDES-BENZ FINANCE NORTH AMERICA LLC 8/3/2028 358,474 359,692 4.31
MERCEDES-BENZ FINANCE NORTH AMERICA LLC 1/11/2027 1,698,266 1,722,678 4.18

MERCEDES-BENZ FINANCE NORTH AMERICA LLC 8/3/2026 1,340,348 1,373,949 4.19
MERCEDES-BENZ FINANCE NORTH AMERICA LLC 7/31/2026 4,244,193 4,302,053 4.10
MET TOWER GLOBAL FUNDING 6/13/2025 1,973,065 1,962,834 4.59
META PLATFORMS INC 8/15/2029 1,595,750 1,616,993 3.98
METROPOLITAN LIFE GLOBAL FUNDING I 1/8/2029 701,999 707,354 4.20
METROPOLITAN LIFE GLOBAL FUNDING I 6/11/2027 1,732,849 1,781,724 3.99
METROPOLITAN LIFE GLOBAL FUNDING I 1/6/2026 1,750,000 1,767,080 4.20
METROPOLITAN LIFE GLOBAL FUNDING I 3/21/2025 579,484 575,198 4.58

(1) MORGAN STANLEY 2/1/2029 349,595 353,708 4.30
(1) MORGAN STANLEY 4/13/2028 1,825,680 1,839,896 4.36
(1) MORGAN STANLEY 4/13/2028 1,530,000 1,579,480 4.29
(1) MORGAN STANLEY 7/20/2027 4,471,373 4,626,469 4.36
(1) MORGAN STANLEY 1/28/2027 754,985 762,052 4.31
(1) MORGAN STANLEY 10/16/2026 1,165,000 1,183,209 4.59
(1) MORGAN STANLEY 2/18/2026 2,970,000 2,941,815 5.14
(1) MORGAN STANLEY 10/21/2025 430,000 428,869 5.37
(1) MORGAN STANLEY BANK NA 7/14/2028 1,060,000 1,081,507 4.19
(1) MORGAN STANLEY BANK NA 5/26/2028 680,000 701,434 4.23
(1) MORGAN STANLEY BANK NA 1/14/2028 1,250,000 1,268,850 4.25

MORGAN STANLEY BANK NA 10/30/2026 2,340,000 2,424,310 3.99
MORGAN STANLEY BANK NA 4/21/2026 3,470,000 3,501,993 4.10
NATIONAL AUSTRALIA BANK LTD (NEW YORK BRANCH) 6/11/2027 1,335,000 1,371,993 3.99
NATIONAL AUSTRALIA BANK LTD (NEW YORK BRANCH) 1/12/2026 2,960,000 2,991,850 4.09
NATIONAL RURAL UTILITIES COOPERATIVE FINANCE CORP 6/15/2029 223,329 223,142 4.24
NATIONAL RURAL UTILITIES COOPERATIVE FINANCE CORP 5/6/2027 2,828,245 2,902,901 4.01
NATIONAL RURAL UTILITIES COOPERATIVE FINANCE CORP 2/5/2027 1,070,070 1,077,638 4.02
NATIONAL RURAL UTILITIES COOPERATIVE FINANCE CORP 2/5/2027 2,854,144 2,907,475 3.94
NATIONAL RURAL UTILITIES COOPERATIVE FINANCE CORP 11/13/2026 1,734,393 1,786,720 4.06
NATIONAL RURAL UTILITIES COOPERATIVE FINANCE CORP 3/13/2026 2,488,648 2,507,176 4.08
NATIONAL RURAL UTILITIES COOPERATIVE FINANCE CORP 10/30/2025 114,846 116,490 4.21
NATIONAL RURAL UTILITIES COOPERATIVE FINANCE CORP 6/15/2025 2,734,262 2,715,089 4.50
NATIONAL RURAL UTILITIES COOPERATIVE FINANCE CORP 2/7/2025 1,754,947 1,736,467 4.91
NATIONAL SECURITIES CLEARING CORP 5/30/2028 353,035 354,591 4.16
NESTLE HOLDINGS INC 3/13/2026 819,729 834,489 3.99
NEVADA POWER CO 5/1/2029 1,579,361 1,600,170 4.22
NEW YORK LIFE GLOBAL FUNDING 9/18/2026 5,500,671 5,586,093 3.97
NEW YORK LIFE GLOBAL FUNDING 4/2/2026 1,293,173 1,300,401 4.14
NEW YORK LIFE GLOBAL FUNDING 1/14/2025 5,948,569 5,895,152 4.96
NEW YORK LIFE GLOBAL FUNDING 10/29/2024 893,837 892,145 4.86
NEWMONT CORPORATION 3/15/2026 929,842 942,257 4.36
NEXTERA ENERGY CAPITAL HOLDINGS INC 1/29/2026 2,608,826 2,636,309 4.16
NIKE INC 3/27/2025 44,939 44,557 4.44
NORTHERN TRUST CORP 5/10/2027 3,930,215 4,006,520 3.93
NORTHWESTERN MUTUAL GLOBAL FUNDING 6/12/2028 1,322,438 1,328,180 4.26
NORTHWESTERN MUTUAL GLOBAL FUNDING 9/12/2027 819,975 823,649 3.95
NORTHWESTERN MUTUAL GLOBAL FUNDING 3/25/2027 1,209,867 1,243,771 3.88
NORTHWESTERN MUTUAL GLOBAL FUNDING 3/25/2027 1,476,492 1,486,663 3.99
NORTHWESTERN MUTUAL GLOBAL FUNDING 4/6/2026 2,236,430 2,253,439 4.13
NORTHWESTERN MUTUAL GLOBAL FUNDING 7/1/2025 5,003,298 4,987,483 4.47
NOVARTIS CAPITAL CORP 9/18/2029 927,740 924,020 3.94
PACCAR FINANCIAL CORP 9/26/2029 254,475 254,355 4.06
PACCAR FINANCIAL CORP 8/6/2027 6,486,362 6,597,231 3.86
PACCAR FINANCIAL CORP 5/13/2027 2,368,175 2,433,966 3.90
PACCAR FINANCIAL CORP 8/10/2026 3,593,202.50            3,669,308.65            3.89
PACCAR FINANCIAL CORP 4/7/2025 1,889,508.60            1,873,254.60            4.59
PACCAR FINANCIAL CORP 11/8/2024 644,961.30 642,213.60 5.00
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PACIFIC LIFE GLOBAL FUNDING II 7/18/2028 1,001,563.80            1,008,285.90            4.36
PACIFIC LIFE GLOBAL FUNDING II 7/18/2028 358,651.65 359,169.15 4.32
PACIFIC LIFE GLOBAL FUNDING II 8/28/2026 794,721.75 813,785.85 4.20
PEPSICO INC 7/17/2029 511,250.00 515,330.00 3.78
PFIZER INC 3/15/2029 1,969,981.75            1,991,135.57            3.98
PNC FINANCIAL SERVICES GROUP INC 1/21/2028 490,000.00 501,436.60 4.86
PNC FINANCIAL SERVICES GROUP INC 10/20/2027 3,808,842.95            3,861,533.65            4.30
PNC FINANCIAL SERVICES GROUP INC 1/26/2027 1,630,000.00            1,635,900.60            4.47
PNC FINANCIAL SERVICES GROUP INC 10/28/2025 1,570,000.00            1,569,937.20            5.59
PRICOA GLOBAL FUNDING I 8/28/2026 809,181.90 831,618.90 4.08
PRICOA GLOBAL FUNDING I 8/28/2025 354,783.45 354,233.20 4.44
PRICOA GLOBAL FUNDING I 12/6/2024 4,115,756.40            4,090,665.60            5.05
PRINCIPAL LIFE GLOBAL FUNDING II 1/25/2029 352,410.60 355,439.70 4.32
PRINCIPAL LIFE GLOBAL FUNDING II 8/19/2027 789,383.80 800,704.50 4.10
PRINCIPAL LIFE GLOBAL FUNDING II 1/16/2027 474,814.75 483,730.50 4.15
PRINCIPAL LIFE GLOBAL FUNDING II 1/10/2025 922,003.00 915,935.00 4.94
PUBLIC SERVICE ELECTRIC AND GAS CO 9/1/2028 2,539,641.65            2,598,253.84            4.08
PUBLIC SERVICE ELECTRIC AND GAS CO 5/1/2028 1,929,761.61            2,002,846.19            4.09
PUBLIC STORAGE OPERATING CO 11/9/2028 311,866.20 317,393.10 4.09
ROCHE HOLDINGS INC 9/9/2029 757,912.50 753,772.50 4.09
ROCHE HOLDINGS INC 11/13/2026 2,775,000.00            2,847,261.00            3.92
ROYAL BANK OF CANADA 4/14/2025 2,524,065.75            2,508,587.50            4.61
ROYAL BANK OF CANADA 11/1/2024 4,205,160.00            3,990,480.00            4.98
SOUTHERN CALIFORNIA EDISON CO 3/1/2026 3,530,000.00            3,578,078.60            4.35
STATE STREET CORP 3/18/2027 5,775,000.00            5,911,521.00            3.95
STATE STREET CORP 11/4/2026 685,000.00 694,124.20 4.49
STATE STREET CORP 8/3/2026 1,169,633.85            1,181,085.68            3.93
STATE STREET CORP 8/3/2026 3,235,000.00            3,303,517.30            4.01
STATE STREET CORP 5/18/2026 1,225,000.00            1,228,234.00            4.67
STATE STREET CORP 3/30/2026 2,045,440.00            1,979,160.00            5.04
STATE STREET CORP 2/6/2026 3,765,000.00            3,720,610.65            5.16
STATE STREET CORP 1/26/2026 345,000.00 344,641.20 5.14
TEXAS INSTRUMENTS INC 2/8/2027 2,198,592.00            2,235,244.00            3.86
THERMO FISHER SCIENTIFIC INC 12/5/2026 1,873,706.25            1,914,806.25            3.93
TORONTO-DOMINION BANK 4/5/2027 4,942,150.00            5,101,750.00            4.12
TOYOTA MOTOR CREDIT CORP 8/9/2029 2,012,880.00            2,032,120.00            4.18
TOYOTA MOTOR CREDIT CORP 3/19/2027 724,122.75 742,987.25 3.94
TOYOTA MOTOR CREDIT CORP 5/18/2026 2,053,808.10            2,069,816.55            3.99
TOYOTA MOTOR CREDIT CORP 5/15/2026 3,822,513.75            3,897,560.25            3.98

(1) TRUIST FINANCIAL CORP 10/28/2026 1,650,000.00            1,671,219.00            4.66
(1) TRUIST FINANCIAL CORP 7/28/2026 3,065,000.00            3,052,801.30            4.75

UNILEVER CAPITAL CORP 8/12/2027 1,002,316.65            1,015,070.10            3.87
UNITEDHEALTH GROUP INC 5/15/2029 3,411,485.00            3,491,460.00            4.06
UNITEDHEALTH GROUP INC 5/15/2027 1,637,058.80            1,653,572.48            3.86
UNITEDHEALTH GROUP INC 4/15/2027 2,085,363.00            2,138,493.00            3.81
UNITEDHEALTH GROUP INC 7/15/2026 823,614.00 837,152.25 3.89
US BANCORP 7/22/2028 1,501,755.40            1,521,202.69            4.26
US BANCORP 1/27/2028 3,769,259.00            3,800,183.60            4.28
USAA CAPITAL CORP 6/1/2027 2,213,584.20            2,285,623.20            4.07
VERIZON COMMUNICATIONS INC 8/15/2026 2,793,218.55            2,877,060.80            4.19
VERIZON COMMUNICATIONS INC 3/20/2026 1,701,144.40            1,719,010.39            4.26
VOLKSWAGEN GROUP OF AMERICA FINANCE LLC 8/14/2026 4,504,763.70            4,531,624.55            4.56
VOLKSWAGEN GROUP OF AMERICA FINANCE LLC 8/14/2026 1,406,109.95            1,413,843.07            4.54
WALMART INC 9/9/2025 1,274,107.50            1,272,513.75            4.11
WASTE MANAGEMENT INC 7/3/2027 2,561,896.35            2,634,101.10            3.88
WELLS FARGO & CO 4/22/2028 995,000.00 1,027,427.05            4.35
WELLS FARGO & CO 6/17/2027 1,323,053.55            1,337,582.61            4.42
WELLS FARGO & CO 8/15/2026 1,360,000.00            1,357,633.60            4.74
WELLS FARGO & CO 4/25/2026 1,850,000.00            1,838,271.00            5.05
WELLS FARGO & CO 4/22/2026 2,046,240.00            2,136,741.75            4.17
WELLS FARGO & CO 10/30/2025 2,182,028.50            2,069,335.25            5.64
WELLS FARGO BANK NA 12/11/2026 4,100,000.00            4,202,746.00            4.00
WELLS FARGO BANK NA 8/7/2026 534,957.20 547,775.80 4.04
WELLS FARGO BANK NA 8/7/2026 946,572.60 951,446.73 4.09
WISCONSIN ELECTRIC POWER CO 5/15/2029 709,057.80 716,013.00 4.08

SUB-TOTAL 513,558,744            520,721,275            
MORTGAGE AND ASSET-BACK SECURITIES
AESOP 212 A 2/20/2028 1,612,535 1,671,056 4.53
AESOP 221 A 8/21/2028 1,756,125 1,767,226 4.60
AESOP 221 A 8/21/2028 3,813,055 3,903,410 4.59
AESOP 232 A 10/20/2027 746,338 758,955 4.57
AESOP 242 A 10/20/2028 1,303,347 1,306,586 4.54
ALLYA 2022-1 A3 11/16/2026 1,262,510 1,254,193 4.72
ALLYA 2022-2 A3 5/17/2027 868,585 868,865 4.76
ALLYA 2023-1 A3 5/15/2028 1,619,724 1,641,465 4.59
ALLYA 242 A3 7/16/2029 974,899 975,000 4.43
AMCAR 2021-3 A3 8/18/2026 133,853 133,007 5.80
AMCAR 2023-2 A3 5/18/2028 4,599,241 4,686,986 4.48
AMCAR 2024-1 A3 1/18/2029 1,199,889 1,221,048 2.86
AMXCA 2022-2 A 5/17/2027 6,908,472 6,860,248 4.60
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AMXCA 2023-1 A 5/15/2028 5,092,811 5,150,826 4.14
AMXCA 2023-1 A 5/15/2028 1,007,031 1,011,784 4.15
AMXCA 2023-3 A 9/15/2028 1,831,131 1,866,975 4.04
AMXCA 2024-1 A 4/16/2029 5,218,930 5,375,765 4.03
BAAT 231 A3 2/15/2028 1,079,959 1,094,893 4.56
BAAT 232 A3 6/15/2028 1,299,976 1,326,637 4.57
BAAT 241 A3 11/15/2028 549,910 561,330 4.37
BACCT 2023-1 A 5/15/2028 1,509,023 1,516,349 4.13
BACCT 2023-1 A 5/15/2028 914,793 924,379 4.17
BACCT 2023-2 A 11/15/2028 3,130,400 3,196,130 4.02
BACCT 2024-1 A 5/15/2029 2,944,717 3,013,353 4.03
BMWOT 2022-A A3 8/25/2026 1,425,666 1,416,159 4.62
BMWOT 2023-A A3 2/25/2028 779,862 789,672 4.54
BMWOT 2024-A A3 2/26/2029 3,864,413 3,949,721 4.22
CARMX 2021-2 A3 2/17/2026 83,779 83,483 4.89
CARMX 2021-3 A3 6/15/2026 609,250 600,642 4.97
CARMX 2022-2 A3 2/16/2027 1,044,772 1,037,689 4.76
CARMX 2022-3 A3 4/15/2027 1,917,666 1,908,986 4.67
CARMX 2022-4 A3 8/16/2027 2,707,054 2,723,610 4.65
CARMX 2023-3 A3 5/15/2028 3,199,963 3,242,944 4.44
CARMX 2023-4 A3 7/17/2028 599,882 615,270 4.55
CARMX 2024-1 A3 10/16/2028 8,234,370 8,336,126 4.33
CARMX 2024-2 A3 1/16/2029 2,367,596 2,430,156 4.27
CARMX 2024-3 A3 7/16/2029 5,699,743 5,788,920 4.32
CARMX 2032-2 A3 1/18/2028 6,029,359 6,073,959 4.51
CARMX 2032-2 A3 1/18/2028 1,606,875 1,611,425 4.52
CCCIT 2023-A1 A1 12/8/2027 584,927 591,260 4.29
CHAIT 2023-1 A 9/15/2028 1,627,938 1,637,481 3.95
CHAIT 2023-1 A 9/15/2028 11,146,566 11,407,281 4.04
CHAIT 241 A 1/16/2029 3,259,504 3,301,630 4.05
CHAOT 245 A3 8/27/2029 944,901 943,016 4.31
CITZN 2023-1 A3 1/18/2028 2,299,620 2,333,557 4.76
CMXS 2024-A A3 11/15/2028 2,279,966 2,322,226 4.49
COMET 2022-2 A 5/17/2027 1,454,767 1,445,281 4.62
COMET 2022-3 A 10/15/2027 701,641 704,912 4.30
COMET 2022-3 A 10/15/2027 795,469 804,920 4.38
COMET 2023-1 A 5/15/2028 3,470,195 3,513,895 4.20
COMET 2024-1 A 9/17/2029 7,191,818 7,185,126 4.02
COPAR 2021-1 A3 9/15/2026 403,607 397,472 4.38
COPAR 2022-1 A3 4/15/2027 996,413 986,874 4.58
COPAR 2022-2 A3 5/17/2027 1,236,761 1,228,513 4.55
CRVNA 23P2 A3 4/10/2028 2,181,939 2,216,522 4.61
DCENT 2022-2 A 5/17/2027 2,674,783 2,653,359 4.68
DCENT 2022-3 A 7/15/2027 3,029,624 3,008,245 4.53
DCENT 2022-4 A 10/15/2027 2,359,805 2,366,991 4.36
DROCK 2023-1 A 2/15/2029 75,234 75,620 4.20
FITAT 2023-1 A3 8/15/2028 2,649,836 2,687,551 4.67
FORDF 2024-1 A1 4/15/2029 2,599,488 2,663,570 4.31
FORDF 231 B 5/15/2028 568,621 581,498 4.63
FORDO 2022-A A3 6/15/2026 246,543 243,683 4.60
FORDO 2022-B A3 9/15/2026 443,055 441,227 4.70
FORDO 2023-B A3 5/15/2028 1,434,981 1,452,306 4.43
FORDO 2024-B A3 4/15/2029 3,264,970 3,335,687 4.17
FORDO 24C A3 7/16/2029 1,524,990 1,524,039 4.13
GALC 2022-1 A3 9/15/2026 3,699,362 3,711,766 4.62
GALC 241 A3 1/18/2028 2,799,516 2,840,264 4.16
GFORT 231 A1 6/15/2028 3,275,385 3,357,123 4.33
GMALT 2024-1 A3 3/22/2027 1,714,786 1,732,184 4.28
GMCAR 2021-4 A3 9/16/2026 683,056 672,985 4.43
GMCAR 2022-1 A3 11/16/2026 850,777 839,296 4.52
GMCAR 2022-2 A3 2/16/2027 727,851 721,845 4.59
GMCAR 2022-3 A3 4/16/2027 1,205,872 1,199,392 4.57
GMCAR 2023-2 A3 2/16/2028 664,982 665,898 4.40
GMCAR 2023-4 A3 8/16/2028 939,807 962,372 4.44
GMCAR 2024-1 A3 12/18/2028 2,964,404 3,002,596 4.23
GMCAR 2024-2 A3 3/16/2029 1,269,754 1,294,168 4.22
GMCAR 243 A3 4/16/2029 1,894,708 1,935,022 4.25
GTE 2023-1 A3 3/15/2028 2,199,815 2,206,226 4.93
HALST 24A A3 3/15/2027 1,794,660 1,809,557 4.47
HALST 24B A3 5/17/2027 1,964,945 1,998,425 4.25
HAROT 2021-4 A3 1/21/2026 767,018 757,191 4.86
HAROT 2022-1 A3 5/15/2026 498,442 492,575 4.70
HAROT 2022-2 A3 7/20/2026 1,127,598 1,121,644 4.77
HAROT 2023-4 A3 6/21/2028 599,894 613,944 4.33
HAROT 2024-3 A3 3/21/2029 5,224,179 5,275,474 4.18
HART 2021-B A3 1/15/2026 198,164 197,631 4.92
HART 2021-C A3 5/15/2026 224,533 222,514 4.63
HART 2022-A A3 10/15/2026 1,273,513 1,259,552 4.76
HART 2022-B A3 11/16/2026 1,046,720 1,042,136 4.59
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HART 2022-C A3 6/15/2027 6,565,636 6,605,587 4.62
HDMOT 2022-A A3 2/16/2027 1,047,217 1,039,976 4.70
HDMOT 2023-A A3 12/15/2027 1,639,835 1,647,167 4.62
HUNT 241 A3 1/16/2029 4,224,843 4,310,852 4.37
JDOT 2021 A3 9/15/2025 13,410 13,386 5.08
JDOT 2022 A3 9/15/2026 850,286 840,694 4.90
JDOT 2024 A3 11/15/2028 1,254,930 1,275,858 4.16
KCOT 2021-1 A3 8/15/2025 5,834 5,825 5.03
KCOT 2022-1 A3 10/15/2026 1,694,517 1,675,591 4.70
KCOT 2023-1 A3 6/15/2027 6,743,944 6,795,048 4.44
KCOT 2024-2 A2 4/15/2027 899,898 910,440 4.03
KCOT 212 A3 11/17/2025 275,112 273,059 5.17
KCOT 222 A3 12/15/2026 2,022,667 2,014,946 4.76
KCOT 232 A3 1/18/2028 3,029,235 3,076,844 4.40
KCOT 241 A3 7/17/2028 4,039,842 4,120,517 4.34
MBALT 2024-A A3 1/18/2028 1,319,846 1,348,948 4.09
MBALT 2024-B A3 2/15/2028 2,149,638 2,147,313 4.34
MBART 2022-1 A3 8/16/2027 3,345,041 3,362,465 4.64
MBART 2023-1 A3 11/15/2027 719,745 719,918 4.54
NAROT 2022-B A3 5/17/2027 1,377,436 1,376,495 4.61
NAROT 2023-A A3 11/15/2027 3,299,417 3,316,830 4.52
NAROT 2023-B A3 3/15/2028 2,799,432 2,858,772 4.56
NART-24A-A3 12/15/2028 2,629,754 2,686,387 3.79
NAVMT 231 A 8/25/2028 3,035,968 3,076,549 4.67
NAVMT 241 A 4/25/2029 2,514,663 2,555,793 4.56
NFMOT 241 A2 3/15/2029 1,429,094 1,426,218 4.36
NMOTR 24B A 2/15/2029 1,699,887 1,732,674 4.24
ODART 2021-1 B 7/14/2028 798,188 862,812 3.90
PFSFC 24B A 2/15/2029 1,526,602 1,523,888 4.28
PFSFC 24B A 2/15/2029 616,797 635,169 4.27
PILOT 241 A3 11/22/2027 749,918 754,868 4.73
SBALT 23A A3 4/20/2027 3,309,545 3,369,779 4.56
SBALT 23A A4 4/20/2028 2,044,375 2,061,580 4.39
SBAT 24A A3 12/15/2028 4,199,391 4,242,294 4.64
SDART 2023-3 A3 10/15/2027 1,399,842 1,405,376 5.00
TAOT 2021-D A3 4/15/2026 364,039 359,722 4.63
TAOT 2022-B A3 9/15/2026 764,883 758,652 4.57
TAOT 2022-C A3 4/15/2027 2,639,306 2,681,693 4.55
TAOT 2022-D A3 9/15/2027 4,799,526 4,839,792 4.45
TAOT 2023-A A3 9/15/2027 775,000 776,860 4.42
TAOT 2023-B A3 2/15/2028 1,894,894 1,904,797 4.36
TAOT 2023-D A3 8/15/2028 2,385,301 2,435,573 4.31
TEVT 2023-1 A3 6/20/2028 671,650 674,869 4.62
TEVT 2023-1 A3 6/20/2028 1,005,625 1,015,930 4.56
TLOT 2024-A A3 4/20/2027 999,958 1,014,130 4.09
TLOT 2024-B A3 9/20/2027 1,059,876 1,060,572 4.32
USAOT 24A A3 3/15/2029 814,847 828,325 4.34
VALET 2021-1 A3 6/22/2026 332,712 329,205 5.06
VWALT 2024-A A3 6/21/2027 4,799,598 4,881,888 4.12
VZMT 2024-4 B 6/20/2029 779,875 790,990 4.59
WFCIT 2024-1 A 2/15/2029 2,680,915 2,702,488 4.05
WFCIT 2024-1 A 2/15/2029 6,946,823 7,106,090 4.05
WFLOOR 241 A1 2/15/2028 999,872 1,012,680 5.06
WLAKE 2023-1 A3 1/18/2028 1,599,921 1,601,248 5.09
WLAKE 2023-2 A3 2/16/2027 3,799,858 3,813,908 5.06
WLAKE 223 A3 7/15/2026 1,795,105 1,796,006 5.31
WOART 2021-D A3 10/15/2026 446,338 440,605 4.64
WOLS 2024-A A3 10/15/2027 799,932 815,392 4.13

SUB-TOTAL 311,032,840            314,392,079            
Municipal Debt
ALABAMA FED AID HWY FIN AUTH SPL OBLIG REV 9/1/2028 1,107,888 1,105,668 3.91
ALABAMA FED AID HWY FIN AUTH SPL OBLIG REV 9/1/2027 1,349,172 1,407,611 3.91
BURBANK GLENDALE PASADENA ARPT AUTH CALIF ARPT REV 7/1/2028 1,500,000 1,560,300 3.96
CALIFORNIA ST PUB WKS BRD LEASE REV 4/1/2027 1,510,000 1,536,969 4.16
CALIFORNIA ST PUB WKS BRD LEASE REV 11/1/2026 1,600,000 1,643,168 4.17
CALIFORNIA ST PUB WKS BRD LEASE REV 4/1/2026 1,135,000 1,145,828 4.33
FLORIDA ST BRD ADMIN FIN CORP REV 7/1/2025 1,025,000 1,000,523 4.52
GOLDEN ST TOB SECURITIZATION CORP CALIF TOB SETTLE 6/1/2025 2,120,000 2,078,045 4.43
LOS ANGELES CALIF CMNTY COLLEGE DIST 8/1/2026 2,170,000 2,206,087 4.03
LOS ANGELES CALIF DEPT ARPTS ARPT REV 5/15/2029 821,894 818,346 4.07
LOS ANGELES CALIF MUN IMPT CORP LEASE REV 11/1/2025 1,600,000 1,544,752 4.23
MASSACHUSETTS (COMMONWEALTH OF) 7/15/2027 764,544 790,858 3.88
MASSACHUSETTS COMMONWEALTH 11/1/2026 431,068 458,349 3.75
NEW YORK ST URBAN DEV CORP REV 3/15/2029 525,642 523,359 4.05
PORT OAKLAND CALIF REV 5/1/2029 1,284,426 1,279,667 4.05
REDONDO BEACH CALIF CMNTY FING AUTH LEASE REV 5/1/2026 1,495,000 1,427,411 4.30
RIVERSIDE CNTY CALIF INFRASTRUCTURE FING AUTH LEAS 11/1/2024 1,810,000 1,804,624 4.32
SACRAMENTO CALIF WTR REV 9/1/2026 144,308 144,497 3.96
SAN DIEGO CALIF UNI SCH DIST 7/1/2029 790,000 793,089 3.87
SAN FRANCISCO (CITY & COUNTY) PUBLIC UTILITIES COM 10/1/2027 4,230,000 4,312,443 3.94
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Orange County Transportation Authority
Portfolio Listing

As of September  30, 2024

NOTE DESCRIPTION MATURITY DATE BOOK VALUE MARKET VALUE YIELD
SAN FRANCISCO CALIF CITY & CNTY ARPTS COMMN INTL A 5/1/2029 933,320.00 929,980.00 4.03
WISCONSIN ST GEN FD ANNUAL APPROPRIATION REV 5/1/2027 2,276,950.00            2,284,543.60            3.88
WISCONSIN ST GEN FD ANNUAL APPROPRIATION REV 5/1/2027 841,262.50 845,671.30 3.81
WISCONSIN ST GEN FD ANNUAL APPROPRIATION REV 5/1/2026 1,240,000.00            1,247,812.00            3.95

SUB-TOTAL 32,705,473 32,889,602
Supranationals
INTER-AMERICAN DEVELOPMENT BANK 5/15/2026 5,069,553 5,152,581 3.84
INTERNATIONAL BANK FOR RECONSTRUCTION AND DEVELOPM 9/21/2029 2,003,800 1,999,260 3.63
INTERNATIONAL FINANCE CORP 1/15/2027 4,938,847 5,026,352 3.71

SUB-TOTAL 12,012,200 12,178,193

SHORT-TERM PORTFOLIO - TOTAL 2,144,739,499$        2,176,528,365$        

BOND PROCEEDS PORTFOLIO

NOTE DESCRIPTION MATURITY DATE BOOK VALUE MARKET VALUE YIELD

2021 Bond Anticipation Notes (BANs) - US Bank
FIRST AMERICAN GOVERNMENT OBLIGATIONS FUND N/A 55,875 55,875 4.51

91 EXPRESS LANES 2023 BONDS (US Bank COI)
FIRST AMERICAN GOVERNMENT OBLIGATIONS FUND N/A 2,637 2,637 4.51

BOND PROCEEDS PORTFOLIO-TOTAL 58,512$  58,512$  

DEBT SERVICE RESERVE FUNDS

NOTE DESCRIPTION MATURITY DATE BOOK VALUE MARKET VALUE YIELD

91 EXPRESS LANES 2023 BONDS (US Bank DSF/DSRF)
FIRST AMERICAN GOVERNMENT OBLIGATIONS FUND N/A 5,242,616 5,242,616 4.51

91 EXPRESS LANES 2023 BONDS - OPERATING & MAINTENANCE RESERVES
BMO HARRIS BANK NCD 4/4/2025 5,000,000 5,000,000 5.26
BMO HARRIS BANK NCD 10/8/2024 3,000,000 3,000,000 5.16

DEBT SERVICE RESERVE FUNDS - TOTAL 13,242,616$             13,242,616$             

Book Value Market Value

TOTAL PORTFOLIO 2,569,571,112$        2,601,766,269$        

NOTE: 1. Variable or floating rate securities.
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                                                                                       COMMITTEE TRANSMITTAL           

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
November 25, 2024 

To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board  

Subject: Orange County Employees Retirement System Early Payment 
for Fiscal Year 2025-26   

Finance and Administration Committee Meeting of November 13, 2024 

Present: Directors Federico, Harper, Hennessey, Klopfenstein, and 
Nguyen 

 Absent: Director Sarmiento 
 
 

Committee Vote 
 
This item was passed by the Members present. 

 
Committee Recommendation(s) 

 
Authorize the early payment of approximately $36.3 million by                                  
January 15, 2025, to the Orange County Employees Retirement System, for 
employer contributions for fiscal year 2025-26.  
 
 
 
 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 13, 2024 
 
 
To: Finance and Administration Committee  
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Orange County Employees Retirement System Early Payment for 

Fiscal Year 2025-26 
 
 
Overview 
 
The Orange County Employees Retirement System has offered an early 
payment discount to member agencies of seven percent if they elect to prepay 
their contributions for fiscal year 2025-26. Advance payments must be received 
by January 15, 2025. The estimated savings for the Orange County 
Transportation Authority over the next year and a half under this payment option 
will total approximately $851,000. Board of Directors’ authorization is requested 
for the early payment option. 
 
Recommendation  
 
Authorize the early payment of approximately $36.3 million by January 15, 2025, 
to the Orange County Employees Retirement System, for employer contributions 
for fiscal year 2025-26.  
 
Background 
 
The Orange County Employees Retirement System (OCERS) provides 
retirement benefits to Orange County Transportation Authority (OCTA) 
employees. The majority of OCTA employees and retirees are covered by the 
OCERS plan. OCERS is a defined benefit plan with benefits determined by a 
formula based on years of service, age at retirement, and highest average salary 
over a consecutive three-year period. OCERS is administered by a ten-member 
Board of Retirement. The OCERS Board of Retirement serves as fiduciary and 
has administrative authority over investments and benefits. As of June 30, 2024, 
the plan had approximately $23.6 billion in net assets. OCERS operates under 
the state statutory requirements of the County Employees Retirement Act of 
1937, a section of the California Government Code. 
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Employer contributions to OCERS are calculated each pay period by OCTA and 
paid electronically every two weeks. During fiscal year (FY) 2025-26, based on 
preliminary estimates, OCTA will contribute approximately $39.1 million to 
OCERS, based upon wages of approximately $127.8 million. OCTA’s employer 
rate is 30.91 percent, and the Public Employees’ Pension Reform Act (PEPRA) 
contribution rate is 30.26 percent during this time period. 
 
Discussion 
 
On July 15, 2024, the OCERS Board of Retirement voted to offer an early 
payment discount on employer contribution payments made by  
January 15, 2025, for the succeeding FY. OCERS is offering to discount the 
contributions for FY 2025-26 by seven percent. If the early payment option is 
exercised, OCERS will reconcile the projected payroll wages for the FY and 
collect appropriate additions or provide credits against future payments from 
OCTA for FY 2025-26. 
 
The OCTA Board of Directors approved a similar action in previous years where 
the early payment option was offered. By using available cash now, OCTA will 
reduce the overall cost of future budgeted expenditures.  
 
For FY 2025-26, OCERS increased OCTA’s employer rates to 30.91 percent 
from the FY 2024-25 rate of 30.43 percent. The PEPRA contribution  
rate increased to 30.26 percent for FY 2025-26 from the 30 percent rate in  
FY 2024-25. OCTA’s estimated wages for FY 2025-26 are $127.8 million. 
Applying the FY 2025-26 rates to the estimated wages for the year translates 
into an approximate contribution value of $39.1 million for FY 2025-26.  
 
Under the early payment option, OCTA has the choice of paying OCERS  
$36.3 million ($39.1 million discounted by seven percent for a total of  
$36.5 million, less the $248,431 credit from a prior year overpayment) by 
January 15, 2025, or OCTA would make the regular biweekly payments of 
approximately $1,492,538 for the employer contribution, (for a total of  
$38.8 million) during FY 2025-26. Given these assumptions, OCTA has 
calculated the savings to equal approximately $851,000 (the net between the 
$2.6 million in guaranteed savings from the OCERS prepayment and $1.7 million 
estimated interest earnings by OCTA).  
 
Given the unprecedented rise in yields (United States Treasury yields have risen 
substantially in the last three years), and therefore higher estimated savings of 
approximately $851,000 is relatively low compared to the historical average; 
however, the estimated interest earnings by OCTA are speculative while the 
discount rate of seven percent offered by OCERS is guaranteed.  
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Based upon this analysis, it is financially prudent and advantageous for OCTA 
to exercise this early payment option. If this option were to be exercised, these 
funds would be deposited into OCERS on behalf of OCTA and credited to 
OCTA’s account. The funds will be paid from the General Fund (37 percent) and 
the Orange County Transit District Fund (63 percent).  
 
Summary 
 
The Orange County Employees Retirement System has offered an early 
payment of contributions to member agencies for the upcoming fiscal year. 
Under this early payment option, a discount of seven percent will be applied to 
the amounts due for employer contributions. The Orange County Transportation 
Authority has calculated the savings to equal approximately $851,000. Staff 
recommends exercising this early payment option. 
 
Attachment 
 
None. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by: 

 

Approved by: 

 
Robert Davis Andrew Oftelie 
Department Manager 
Treasury/Public Finance 
714-560-5675 

Chief Financial Officer 
Finance and Administration 
714-560-5649 
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Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
November 25, 2024 

To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board  

Subject: Fiscal Year 2023-24 Audited Financial Statements and 
Independent Auditor’s Reports on Internal Control over Financial 
Reporting    

Finance and Administration Committee Meeting of November 13, 2024 

Present: Directors Federico, Harper, Hennessey, Klopfenstein, and 
Nguyen 

 Absent: Director Sarmiento  
 
 

Committee Vote 
 
This item was passed by the Members present. 

 
Committee Recommendation(s) 

 
Receive and file the fiscal year 2023-24 audited financial statements and 
independent auditor’s report on internal controls over financial reporting as 
informational items.  
 
 
 
 



 

Orange County Transportation Authority 
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November 13, 2024 
 
 
To: Finance and Administration Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Fiscal Year 2023-24 Audited Financial Statements and 

Independent Auditor’s Reports on Internal Control Over Financial 
Reporting  

 
 
Overview 
 
The Orange County Transportation Authority is required to obtain an 
independent auditor’s opinion on various financial statements and schedules. 
Crowe LLP, an independent accounting firm, has completed its annual audit of 
the Orange County Transportation Authority for fiscal year 2023-24. In addition, 
a report has been issued on the results of additional analysis performed by 
Crowe LLP to assist management in determining compliance with certain state 
requirements.  
 
In connection with the annual audit of the Orange County Transportation 
Authority, Crowe has issued an auditor’s report on internal control over financial 
reporting with no deficiencies. 
 
Recommendation 
 
Receive and file the fiscal year 2023-24 audited financial statements and 
independent auditor’s report on internal controls over financial reporting as 
informational items.  
 
Background 
 
Pursuant to Section 28770 of the California Public Utilities Code, the Orange 
County Transportation Authority (OCTA) prepares an annual set of financial 
statements presenting its results of operations and financial position at fiscal 
year (FY)-end.  These financial statements are included in OCTA’s Annual 
Comprehensive Financial Report (ACFR). OCTA staff also prepares stand-alone 
financial statements for various funds. In connection with the audit of these 
financial statements, Crowe LLP (Crowe) provided opinions on financial reports 
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of OCTA and various stand-alone funds and conducted additional analysis to 
assist management in determining compliance with certain state requirements.  
The audits were performed under generally accepted auditing standards, the 
standards set forth for financial audits in the Government Accountability Office's 
Government Auditing Standards, and State of California Transportation 
Development Act.  
 
Discussion 
 
Crowe has completed its annual audit of OCTA’s financial records and systems 
and has issued its opinion on OCTA’s financial statements for the FY ended 
June 30, 2024. The auditors have issued an unmodified (also known as “clean”) 
opinion on the financial statements, indicating that the statements present fairly, 
in all material respects, the financial position of OCTA on June 30, 2024, and the 
results of its operations and cash flows of the proprietary funds for the FY then 
ended (Attachment A). Fund financial statements for Orange County Local 
Transportation Authority as a component unit of OCTA (Attachment B),  
91 Express Lanes (Attachment C), 405 Express Lanes (Attachment D), Local 
Transportation Fund (Attachment E), and the State Transit Assistance Fund 
(Attachment F) were also prepared and an unmodified opinion on each fund’s 
financial statements was issued. 
 
The ACFR will be submitted to the Government Finance Officers  
Association (GFOA) for consideration of the Certificate for Excellence in 
Financial Reporting for FY 2023-24. The GFOA awards certificates only to those 
governments whose annual financial reports are deemed in conformance with 
the highest standards of public financial reporting. OCTA has been awarded the 
GFOA certificate for each year of its existence, commencing with the FY ended 
June 30, 1992. Such recognition has a positive effect on OCTA’s ability to borrow 
at favorable interest rates. The ACFR is a useful tool in business dealings with 
outside organizations. The 91 and 405 Express Lanes Fund financial statements 
will be forwarded to rating agencies, investors, and insurance companies. 
 
In connection with the audit of these financial statements, Crowe has issued an 
auditor’s report on internal controls over financial reporting with no deficiencies. 
 
The auditor’s report on internal control over financial reporting for FY 2023-24 is 
included herewith as Attachment G. 
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Summary 
 
Staff has prepared OCTA’s ACFR and various stand-alone fund financial 
statements for the FY ended June 30, 2024.  Crowe has audited these financial 
statements and schedules and has issued unmodified opinions as to fair 
presentation of the financial statements and schedules.   
 
In connection with the annual audit of OCTA’s financial statements for  
FY 2023-24, Crowe has issued an independent auditor’s report on internal 
control over financial reporting with no deficiency. 
 
Attachments 
 
A. 2024 Annual Comprehensive Financial Report for Fiscal Year Ended  

June 30, 2024 
B. Orange County Local Transportation Authority (A Component Unit of the 

Orange County Transportation Authority) Annual Financial and 
Compliance Report Year Ended June 30, 2024 

C. 91 Express Lanes Fund (An Enterprise Fund of the Orange County 
Transportation Authority) Financial Statements for the Year Ended  
June 30, 2024 

D. 405 Express Lanes Fund (An Enterprise Fund of the Orange County 
Transportation Authority) Financial Statements for the Year Ended  
June 30, 2024 

E. Orange County Transportation Authority Local Transportation Fund 
Financial Statements Year ended June 30, 2024 

F. Orange County Transportation Authority State Transit Assistance Fund 
Financial Statements Year ended June 30, 2024 

G. Independent Auditor’s Report on Internal Control Over Financial 
Reporting and on Compliance and Other Matters Based on an Audit of 
Financial Statements Performed in Accordance with Government 
Auditing Standards for Orange County Transportation Authority 

 

 
Prepared by: 

 

  
Approved by: 

 
Rima Tan  Andrew Oftelie 
Department Manager, Accounting 
and Financial Reporting 
714-560-5371 

 Chief Financial Officer,  
Finance and Administration 
714-560-5649 
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November 25, 2024

Members of the Board of Directors
Orange County Transportation Authority
550 South Main Street
Orange, CA 92863

We are pleased to present the Annual Comprehensive Financial Report of the 
Orange County Transportation Authority (OCTA) for the fiscal year (FY) ended 
June 30, 2024. The financial statements are presented in conformity with 
generally accepted accounting principles and were audited in accordance with 
generally accepted auditing standards by a firm of licensed certified public 
accountants.

Responsibility for the complete and fair presentation of financial information, 
including all disclosures, rests with OCTA’s management. A comprehensive 
framework of internal controls has been designed and implemented to ensure 
that the assets of OCTA are protected from loss, theft, or misuse, and to ensure 
that financial information is accurate and complete. Because the cost of internal 
controls should not outweigh the benefits, OCTA’s system of internal controls has 
been designed to provide reasonable, rather than absolute, assurance that the 
financial statements will be free from material misstatement. As management, 
we assert that, to the best of our knowledge and belief, this financial report is 
complete and reliable in all material respects.

Crowe, LLP has audited OCTA’s financial statements and issued an unmodified 
(“clean”) opinion thereon for the FY ended June 30, 2024. The independent 
auditor’s report is located at the front of the financial section of this report.

The independent audit of the financial statements of OCTA was also designed to 
meet the broader, federally mandated single audit of federal grantee agencies. A 
separately issued single audit report of OCTA provides the results of compliance 
with these federal requirements.

Management’s Discussion and Analysis (MD&A) immediately follows the 
independent auditor’s report and provides a narrative introduction, overview, and 
analysis of the basic financial statements. This letter of transmittal is designed to 
complement MD&A and should be read in conjunction with it.
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Profile of OCTA

OCTA was established by state law and began serving the public on June 20, 
1991. An 18-member Board of Directors (Board) governs OCTA and consists of 
five members of the Orange County Board of Supervisors, ten city representatives 
selected by all of the cities within the County, two public members selected by 
these 15 Board Members, and a representative appointed by the Governor of 
California serving in a non-voting capacity. A Chief Executive Officer manages 
OCTA and acts in accordance with the directions, goals, and policies approved by 
the Board.

OCTA serves Orange County residents and commuters by providing countywide 
bus and paratransit service, Southern California Regional Rail Authority 
(Metrolink) commuter rail service, freeway improvements, streets and roads 
improvements, Express Lanes, and motorist aid services. In addition, OCTA is the 
managing agency for the Los Angeles – San Diego – San Luis Obispo Rail 
Corridor Agency.

Annually, OCTA develops a balanced budget for the upcoming FY. The budget 
details the expected sources and uses of funds. The Board adopts the budget 
before the beginning of each FY. On June 24, 2024, the Board approved the FY 
2024-25 budget. During the FY, all major budget revisions are presented to the 
Board for consideration and adoption. On a quarterly basis, financial results are 
provided to the Board, including all significant variances between actual 
performance and budget in the areas of revenue, staffing, operating expenditures, 
and capital expenditures.

Orange County Economy

Unemployment Rates
The unemployment rate in Orange County increased from June 2023 and was 
less than the statewide rate as of June 2024. The unemployment rate in Orange 
County was 4 percent in June 2024, compared to 3.6 percent in June 2023. 
Statewide unemployment was 5.2 percent, and national unemployment was 4.1 
percent as of June 2024.

Between June 2023 and June 2024, total nonfarm employment grew by 23,800 
jobs, a 1.4 percent increase. The largest growth was seen in private education 
and health services, which added 14,600 jobs. This increase was mainly due to 
gains in health care and social assistance, which contributed 12,300 jobs, while 
private educational services added 2,300 jobs over the year. Five other sectors 
collectively added 14,500 jobs, accounting for 61 percent of the total annual gain. 
Notably, the leisure and hospitality sector grew by 5,700 jobs, with 68 percent of 
that increase coming from arts, entertainment, and recreation, which added 3,900
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jobs. On the other hand, four industry sectors (manufacturing, information, 
financial activities, and professional and business services) experienced a 
decline, losing a total of 5,300 jobs. The mining and logging sector saw no 
changes in employment over the year.

Residential Sector
According to the Census Bureau, the number of building permits in Orange 
County decreased from 6,278 units in FY 2022-23 to 5,936 in FY 2023-24, a 
decrease of -5.4 percent. Permits for multi-family units decreased from 59 percent 
of total permits to 53 percent of the total. The median single family home price 
increased by 12.6 percent in FY 2023-24 compared to FY 2022-23. The median 
price reached a new high of $1,450,000 in June 2024. Listings of homes for sales 
tracked higher in the last three months of FY 2023-24, but continue to be much 
lower than the three-year average due to high mortgage rates which hovered 
around seven percent. Sales of existing homes increased by seven percent in FY 
2023-24 compared to the previous year but continue to be low due to higher 
prices and high mortgage rates. Listings and sales are expected to be higher in 
the FY 2024-25 due to expected decreases in mortgage rates.

Sales Tax
Based on the forecast provided by MuniServices, LLC., sales tax revenue is 
estimated to increase by 3.3 percent for M2 and 3.1 percent for Local 
Transportation Fund in FY 2024-25. Other major revenue sources are expected to 
increase as well, such as farebox, State Transit Assistance Funds (STAF), and 
Express Lanes revenues.

Long-Term Financial Planning
                                                                                                                                                                                                            
In an effort to ensure long-term sustainability of transportation programs and 
services, OCTA updates the Comprehensive Business Plan (CBP) annually and 
seeks Board approval every two years. The FY 2022-23 CBP was approved by 
the Board at the February 27, 2023, meeting. The CBP is a financially constrained 
business planning tool providing a 20-year cash flow for each of OCTA’s 
transportation programs and serves as the baseline for developing the annual 
budget. The CBP details a comprehensive, multimodal approach ensuring the 
financial viability of each of OCTA’s major programs and is developed consistent 
with the goals of OCTA’s Strategic Plan, Long-Range Transportation Plan, and 
Next 10 Delivery Plan (Next 10 Plan).                                                                                                                                                                                
                                                                                                                                                                                            
Relevant Financial Policies
                                                                                                                                 
OCTA utilizes several financial policies in guiding day-to-day operations and 
ensuring long-term financial sustainability. While there are overriding agency-wide 
financial policies, some financial policies are program-specific.                                                                                                                                                                                                                                                                                                                                                                                     
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A brief description of the major financial policies follows below:

Budget Policy
OCTA’s Budget Policy articulates that an annual budget will be prepared in 
accordance with the CBP, will be subject to a public hearing, and expenses will be 
controlled at the “Major Object” level. The three Major Objects for expenses at 
OCTA are: 1) salaries and benefits; 2) services and supplies; and 3) capital 
expenditures.

Position Control Policy
OCTA’s Position Control Policy includes the control, maintenance, and reporting 
of OCTA’s annual allocation of full-time equivalent (FTE) positions as approved by 
the Board. The Position Control Policy ensures that OCTA does not actively 
employ more FTEs than approved by the Board.

Reserve Policy
OCTA has a Board-adopted Reserve Policy that formalizes OCTA’s reserve 
policies and practices with the goal of keeping programs and projects funded in 
times of economic uncertainty. This policy was updated in March 2022 to add a 
long-term operating reserve for the bus program.

Bus Program

Short-Term Operating Reserve (STOR) Policy
OCTA maintains a 60-day STOR for bus operations. This reserve is in place to 
accommodate normal fluctuations in revenues and expenditures, and protects 
against significant changes in funding or major expense items.

Long-Term Operating Reserve (LTOR) Policy
The LTOR is to be funded after both the short-term operating reserve and Capital 
Replacement Fund are fully funded. There is no target for the LTOR, and the 
funds are to be drawn solely to support bus operations unless needed to fully fund 
the STOR or Capital Replacement Fund (CRF).

CRF Reserve Policy
OCTA also maintains a CRF for the Bus Program, which is used to fund the 
rehabilitation and replacement of its capital assets without the need for debt 
financing. The CRF allows OCTA to avoid debt service expenditures and instead 
maximize the amount of revenue available for service. Funding for the CRF is 
determined through OCTA’s CBP and executed through the annual budget and 
ensures the Orange County Transit District’s future capital expenditures are fully 
funded.
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91 Express Lanes

The 91 EL has five reserve accounts which include two reserve accounts internal 
to OCTA and three reserve accounts required as part of the 91 EL outstanding 
debt. The two reserve accounts internal to OCTA include a 91 EL CRF and a 91 
EL Excess Revenue Fund (ERF). The 91 EL CRF is fully funded and used to fund 
the rehabilitation and replacement of the 91 EL capital assets without the need for 
additional debt financing. Similar to the Bus Program, funding for the 91 EL CRF 
is determined through OCTA’s CBP on an annual basis. The 91 EL ERF is to be 
used to fund future State Route 91 (SR-91) corridor improvements. The 91 EL 
excess revenues are to be allocated 80 percent for freeway projects and 20 
percent for transit projects.

Three reserve accounts are required as part of the 91 EL outstanding debt to 
protect bondholders. The three reserve accounts are held in trust for the benefit of 
the repayment of the bonds and include a debt service reserve fund, an operating 
reserve, and a capital reserve. Each of the reserve accounts is fully funded and 
will remain so until the debt is retired.

Major Initiatives

Orange County voters originally endorsed Measure M (M1), a one-half cent sales 
tax for transportation improvements, in 1990 with a sunset in 2011. On November 
7, 2006, by a margin of 69.7 percent, voters approved the renewal of M2. With the 
approval of M2, local tax dollars will continue to be invested in Orange County’s 
transportation infrastructure for another 30 years until 2041.

The OCTA Board has continued to advance implementation of M2 through the 
adoption of a series of delivery plans. These delivery plans are designed to 
ensure the delivery of projects and programs through 2041 as promised to the 
voters, bring transportation improvements earlier to residents and commuters of 
Orange County, and, as appropriate, address slower growth in sales tax revenue 
projections through strategic financing, and by successfully capturing and 
augmenting the program with external revenues. To date, there have been three 
delivery plans. The most recent is the Next 10 Plan with the 2023 update covering 
the timeframe of FY 2022-23 through FY 2031-32.
                                                                                                                                                         
In FY 2023-24, OCTA continued to move Orange County forward with M2 projects 
and other notable accomplishments, including:                                                                                                                                                                                  
                                                                                                                                                                                                                                                     
• In November 2023, the Board approved the 2023 Next 10 Plan, which 
incorporated the 2023 M2 sales tax revenue forecast of $14.8 billion, updated 
programmed external revenues, revised bonding assumptions, and refined project 
schedules and costs. The 2023 update confirmed that the Next 10 Plan and the 
overall 30-year M2 Program remains deliverable. 
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• The Measure M2 Taxpayer Oversight Committee determined that OCTA is 
delivering Measure M2 projects and programs as promised to Orange County 
voters for the 33rd consecutive year.                                                                                                                                                                                                                           
                                                                                                                                                       
• Completed the construction on the Interstate 405 (I-405) Improvement Project. 
The project improvements include adding a general-purpose lane in each 
direction of the I-405 Freeway from Euclid Street to the Interstate 605 (I-605) 
Interchange with an additional lane in each direction that will combine with the 
existing high-occupancy vehicle (HOV) lane to provide dual tolled express lanes 
in both direction on the I-405 from State Route 73 (SR-73) to I-605.                                                                          
                                                                                                                                                                                                                                                                                                                                                                                            
• Design efforts for both segments of the Interstate 5 (I-5) between I-405 and 
State Route 55 (SR-55) Improvement Project continued and are anticipated to be 
complete by 2024.
                                                                                                                                                 
• Construction on all three segments of the I-5 (SR-73 to El Toro Road) South 
County Improvement Project continued and is anticipated to be complete by early 
2025.
                                                                                                                                                                                                                                    
• Preparation of the environmental document and project report for the I-5 El Toro 
Road Interchange Project continued and is anticipated to be completed in 2026.                     
                                                                                                                                                                                                                                    
• Construction on the SR-55 (I-405 to I-5) Improvement Project continued and is 
anticipated to be complete in 2027.
                                                                                                                                                                                                                                             
• Design for SR-55 (I-5 to SR-91) Improvement Project began in August 2022 and 
is anticipated to be complete in 2025.
                                                                                                                                                                                              
• Design for State Route 57 (SR-57) Northbound from Orangewood Avenue to 
Katella Avenue Improvement Project is underway and is anticipated to be 
complete in August 2024.
                                                                                                                                    
• Design for two of the three segments of the SR-91 (SR-57 to SR-55) 
Improvement Project continued and is anticipated to be complete by early 2025. 
The California Transportation Commission approved the allocation of $42.6 million 
in Trade Corridor Enhancement Program funds for the construction phase of 
SR-91, SR-55, and Lakeview Avenue.
                                                                                                                                                                        
• The 2024 Regional Capacity Program approved funding for six projects totaling 
$18.72 million via a competitive grant program. Since 2011, OCTA has awarded 
186 projects totaling more than $406 million, including $24 million in leveraged 
external funding.
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• The 2024 Regional Traffic Signal Synchronization Program approved funding for 
five projects totaling $12.9 million. To date, OCTA has funded 137 projects totaling 
nearly $185 million.
                                                                                                                                                     
• Through the Local Fair Share Program, 18 percent of M2 net revenues are 
allocated by formula to eligible local jurisdictions. Nearly $76 million was 
distributed in FY 2023-24 to local jurisdictions to help improve the streets and 
roads network in addition to local transportation priorities.
                                                                                                                                            
• Construction on the San Juan Creek Bridge Replacement Project began in 
March 2024 to replace a railroad bridge over San Juan Creek. Construction is 
anticipated to be complete in 2025 and OC Streetcar construction continued in the 
cities of Garden Grove and Santa Ana. All eight vehicles have been completed 
and are in storage.
                                                                                                                                                                                                                               
• Allocated approximately $14.6 million in M2 funds to expand mobility choices for 
seniors and persons with disabilities under Project U.
                                                                                                                                                                                                                                                                                                                                             
• Allocated $3.3 million through the Environmental Cleanup Program to fund ten 
projects focused on removing visible pollutants, such as litter and debris, from 
roads before they reach waterways and the ocean. Since 2011, OCTA has 
awarded 222 projects totaling more than $36.5 million.
                                                                                                                                                                                                                                              
• Continued evaluation of Battery Electric Bus and Fuel Cell Electric Bus 
programs.
                                                                                                                                                                                                                                                                                                                                 
• Continuing the strong recovery from pandemic ridership levels, OCTA achieved 
an average weekday boarding amount of more than 110,000 for fixed-route bus 
ridership.
                                                                                                                                                                                     
• Refinanced the 91 Express Lanes bonds to save money and allow for even 
more efficient investments in transportation improvements. OCTA reduced the 
principal on the bonds from $71 million to $48 million which yielded a net present-
value savings of $5.5 million.
                                                                                                                                                                                                                                                                                                               
• Completed emergency work along 700 feet of rail line in south San Clemente in 
August 2023, with hydroseeding of the reformed slope covering the newly built 
grade-beam wall. OCTA led the emergency work at that location beginning in 
October 2022, after continued movement in the hillside on the inland side of the 
track – and erosion of the beach on the coastal side – caused movement of the 
track of up to 28 inches.  
                                                                                                                                                                                                                                                                                                                                           
In FY 2023-24, OCTA also successfully inaugurated the 405 Express Lanes on 
December 1, 2023, representing a pivotal advancement in our ongoing 
commitment to enhancing regional transportation infrastructure.
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Awards and Acknowledgments

For the 14th consecutive year, the National Procurement Institute awarded OCTA 
the Achievement of Excellence in Procurement® award based on outstanding 
innovation, professionalism, productivity, e-procurement, and leadership 
attributes.          
                                                                                                                                                                                                                                                                                                     
The Government Finance Officers Association (GFOA) awarded a Certificate of 
Achievement for Excellence in Financial Reporting to OCTA for its Annual 
Comprehensive Financial Report for the FY ended June 30, 2023. This was the 
41st consecutive year OCTA or its predecessor agency received this prestigious 
award. In order to be awarded a Certificate of Achievement, the government had 
to publish an easily readable and efficiently organized Annual Comprehensive 
Financial Report that satisfied both generally accepted accounting principles and 
applicable legal requirements.

A Certificate of Achievement is valid for a period of one year. We believe the 
Annual Comprehensive Financial Report for the FY ended June 30, 2024, 
continues to meet the Certificate of Achievement Program’s requirements, and we 
are submitting it to the GFOA, expecting it to be eligible for another certificate.

x
Orange County Transportation Authority

550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282)



ORANGE COUNTY TRANSPORTATION AUTHORITY

ORGANIZATION CHART

Board of Directors

Chief Executive Officer
Darrell E. Johnson

Deputy CEO
Jennifer Bergener

Internal Audit
Janet Sutter

Executive Director

Clerk of the Board
Andrea West

Manager

Public Information Office
Joel Zlotnik

Program Manager SrExpress Lanes Programs
Kirk Avila

General Manager

 Functions:
   Express Lanes Programs
   Motorist Services Programs

Security & Emergency Prep
Matt Ankley

Manager

Operations
Johnny Dunning

Chief Operating Officer Finance and Administration
Andrew Oftelie

Chief Financial Officer Functions:
   Bus Operations
   Maintenance
   Scheduling & Bus Operations 
     Support
   Community Transportation Services
   Contracted Services
   LOSSAN
   OC Streetcar
   Rail Operations

 Functions:
   Accounting & Financial Reporting
   Contracts Administration & 
        Materials Management
   Financial Planning & Analysis
   General Services
   Information Systems
   Revenue & Grant Administration
   Treasury / Public Finance

Planning
Kia Mortazavi

Executive Director Government Relations
Lance Larson

Executive Director
 Functions:
   Measure M2
   Strategic Planning
     Capital Programming
     Geographical Information Systems 
     Regional Modeling and Traffic 
          Operations
     Transportation Planning

 Functions:
   Federal and State Relations
   Grants Compliance & Program Controls
   Regional & Local Government Relations

Capital Programs
Jim Beil

Executive Director

People & Community 
Engagement

Maggie McJilton
Executive Director

 Functions:
   Facilities
   Highway Programs
   Project Controls
   Rail Programs & Facilities Engineering
   Real Property

 Functions:
   External Affairs
     Diversity Outreach
     Marketing & Customer Engagement
     Public Outreach
   Health, Safety and Environmental
     Compliance
   Human Resources
   Learning & Development
   Risk Management

xi



xii



MANAGEMENT STAFF

Darrell E. Johnson Chief Executive Officer

Jennifer Bergener Deputy Chief Executive Officer 

Andrea West Clerk of the Board

Janet Sutter Executive Director, Internal Audit

James Donich General Counsel

Matt Ankley Manager Security & Emergency Preparedness

Kirk Avila General Manager Express Lanes Programs

Jim Beil Executive Director Capital Programs

Johnny Dunning Chief Operating Officer Operations

Lance Larson Executive Director Government Relations

Maggie McJilton Executive Director People & Community Engagement

Kia Mortazavi Executive Director Planning

Andrew Oftelie Chief Financial Officer Finance and Administration

Joel Zlotnik Program Manager Sr Public Information Office

Sara Belovsky Section Manager General Services

Lydia Bilynsky Manager Contracts Administration and Material Management

Robert Davis Manager Treasury and Public Finance

Josh Duke Manager Information Systems Technical Services

Sam Kaur Manager Revenue Administration

Georgia Martinez Manager Contracts Administration and Material Management

Sean Murdock Director Finance and Administration

Barry Reynolds Manager Cyber Security

Lloyd Sullivan Director Information Systems Administration

Rima Tan Manager Accounting and Financial Reporting

Pia Veesapen Director Contracts Administration and Materials Management

Victor Velasquez Manager Financial Planning and Analysis

Eden Wang Manager, Enterprise Business Solutions

ORANGE COUNTY TRANSPORTATION AUTHORITY

xiii



Government Finance Officers Association

Certificate of
Achievement
for Excellence
in Financial
Reporting

Presented to

Orange County Transportation Authority

California

For its Comprehensive Annual
Financial Report

For the Fiscal Year Ended

June 30, 2023

Executive Director/CE0

xiv



Orange County Transportation Authority
Orange County, California

BUS

FIN
A

N
C

IA
L SEC

TIO
N



Orange County Transportation Authority
Orange County, California

RAIL



 

 
Crowe LLP 
Independent Member Crowe Global 

 

 

 
 
 

1 

 
INDEPENDENT AUDITOR’S REPORT 

 
 
 
Board of Directors 
Orange County Transportation Authority 
Orange, California 
 
 
Report on the Audit of the Financial Statements  
 
Opinions 
 
We have audited the financial statements of the governmental activities, the business-type activities, each 
major fund, and the aggregate remaining fund information of the Orange County Transportation Authority 
(OCTA), as of and for the fiscal year ended June 30, 2024, and the related notes to the financial statements, 
which collectively comprise OCTA’s basic financial statements as listed in the table of contents. 
 
In our opinion, the accompanying financial statements referred to above present fairly, in all material 
respects, the respective financial position of the governmental activities, the business-type activities, each 
major fund, and the aggregate remaining fund information of OCTA, as of June 30, 2024, and the respective 
changes in financial position and, where applicable, cash flows thereof for the year then ended in 
accordance with accounting principles generally accepted in the United States of America. 
 
Basis for Opinions 
 
We conducted our audit in accordance with auditing standards generally accepted in the United States of 
America (GAAS) and the standards applicable to financial audits contained in Government Auditing 
Standards (Government Auditing Standards), issued by the Comptroller General of the United States. Our 
responsibilities under those standards are further described in the Auditor's Responsibilities for the Audit of 
the Financial Statements section of our report. We are required to be independent of OCTA, and to meet 
our other ethical responsibilities, in accordance with the relevant ethical requirements relating to our audit. 
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our 
audit opinions.  
 
Responsibilities of Management for the Financial Statements 
 
Management is responsible for the preparation and fair presentation of the financial statements in 
accordance with accounting principles generally accepted in the United States of America, and for the 
design, implementation, and maintenance of internal control relevant to the preparation and fair 
presentation of financial statements that are free from material misstatement, whether due to fraud or error.  
 
In preparing the financial statements, management is required to evaluate whether there are conditions or 
events, considered in the aggregate, that raise substantial doubt about OCTA’s ability to continue as a 
going concern for twelve months beyond the financial statement date, including any currently known 
information that may raise substantial doubt shortly thereafter.  
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Auditor’s Responsibilities for the Audit of the Financial Statements 
 
Our objectives are to obtain reasonable assurance about whether the financial statements as a whole are 
free from material misstatement, whether due to fraud or error, and to issue an auditor's report that includes 
our opinions. Reasonable assurance is a high level of assurance but is not absolute assurance and 
therefore is not a guarantee that an audit conducted in accordance with GAAS and Government Auditing 
Standards will always detect a material misstatement when it exists. The risk of not detecting a material 
misstatement resulting from fraud is higher than for one resulting from error, as fraud may involve collusion, 
forgery, intentional omissions, misrepresentations, or the override of internal control. Misstatements are 
considered material if there is a substantial likelihood that, individually or in the aggregate, they would 
influence the judgment made by a reasonable user based on the financial statements. 
 
In performing an audit in accordance with GAAS and Government Auditing Standards, we 
 

 Exercise professional judgment and maintain professional skepticism throughout the audit. 

 Identify and assess the risks of material misstatement of the financial statements, whether due to 
fraud or error, and design and perform audit procedures responsive to those risks. Such procedures 
include examining, on a test basis, evidence regarding the amounts and disclosures in the financial 
statements. 

 Obtain an understanding of internal control relevant to the audit in order to design audit procedures 
that are appropriate in the circumstances, but not for the purpose of expressing an opinion on the 
effectiveness of OCTA’s internal control. Accordingly, no such opinion is expressed. 

 Evaluate the appropriateness of accounting policies used and the reasonableness of significant 
accounting estimates made by management, as well as evaluate the overall presentation of the 
financial statements. 

 Conclude whether, in our judgment, there are conditions or events, considered in the aggregate, 
that raise substantial doubt about OCTA’s ability to continue as a going concern for a reasonable 
period of time. 

 
We are required to communicate with those charged with governance regarding, among other matters, 
the planned scope and timing of the audit, significant audit findings, and certain internal control-related 
matters that we identified during the audit. 
 
Required Supplementary Information  
 
Accounting principles generally accepted in the United States of America require that the management’s 
discussion and analysis, budgetary comparison information for the General Fund, Local Transportation 
Authority Special Revenue Fund, and Local Transportation Special Revenue Fund, and supplemental 
pension plan trend data and other postemployment benefit data, as listed in the table of contents be 
presented to supplement the basic financial statements. Such information is the responsibility of 
management and, although not a part of the basic financial statements, is required by the Governmental 
Accounting Standards Board who considers it to be an essential part of financial reporting for placing the 
basic financial statements in an appropriate operational, economic, or historical context. We have applied 
certain limited procedures to the required supplementary information in accordance with auditing standards 
generally accepted in the United States of America, which consisted of inquiries of management about the 
methods of preparing the information and comparing the information for consistency with management's 
responses to our inquiries, the basic financial statements, and other knowledge we obtained during our 
audit of the basic financial statements. We do not express an opinion or provide any assurance on the 
information because the limited procedures do not provide us with sufficient evidence to express an opinion 
or provide any assurance. 
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Supplementary Information 
 
Our audit was conducted for the purpose of forming opinions on the financial statements that collectively 
comprise OCTA’s basic financial statements. The combining and individual fund financial statements and 
schedules are presented for purposes of additional analysis and are not a required part of the basic financial 
statements. Such information is the responsibility of management and was derived from and relates directly 
to the underlying accounting and other records used to prepare the basic financial statements. The 
information has been subjected to the auditing procedures applied in the audit of the basic financial 
statements and certain additional procedures, including comparing and reconciling such information directly 
to the underlying accounting and other records used to prepare the basic financial statements or to the 
basic financial statements themselves, and other additional procedures in accordance with auditing 
standards generally accepted in the United States of America. In our opinion, the combining and individual 
fund financial statements and schedules are fairly stated, in all material respects, in relation to the basic 
financial statements as a whole. 
 
Other Information  
 
Management is responsible for the other information included in the annual report. The other information 
comprises the introductory section and statistical section but does not include the basic financial statements 
and our auditor's report thereon. Our opinions on the basic financial statements do not cover the other 
information, and we do not express an opinion or any form of assurance thereon. 
 
In connection with our audit of the basic financial statements, our responsibility is to read the other 
information and consider whether a material inconsistency exists between the other information and the 
basic financial statements, or the other information otherwise appears to be materially misstated. If, based 
on the work performed, we conclude that an uncorrected material misstatement of the other information 
exists, we are required to describe it in our report. 
 
Other Reporting Required by Government Auditing Standards  
 
In accordance with Government Auditing Standards, we have also issued our report dated 
October 31, 2024 on our consideration of OCTA’s internal control over financial reporting and on our tests 
of its compliance with certain provisions of laws, regulations, contracts, and grant agreements and other 
matters. The purpose of that report is solely to describe the scope of our testing of internal control over 
financial reporting and compliance and the results of that testing, and not to provide an opinion on the 
effectiveness of OCTA’s internal control over financial reporting or on compliance. That report is an integral 
part of an audit performed in accordance with Government Auditing Standards in considering OCTA’s 
internal control over financial reporting and compliance. 
 
 
 
 
 
 Crowe LLP 
 
Costa Mesa, California 
October 31, 2024 

SternCL
Lai, K. - Crowe



As management of the Orange County Transportation Authority (OCTA), we offer readers of OCTA’s 
financial statements this narrative overview and analysis of OCTA’s financial activities for the fiscal year 
ended June 30, 2024. We encourage readers to consider the information on financial performance 
presented here in conjunction with the transmittal letter on pages iii-x and OCTA’s financial statements 
that begin on page 16. All amounts, unless otherwise indicated, are expressed in thousands of dollars.

Financial Highlights

• As of June 30, 2024, OCTA’s total assets and deferred outflows of resources exceeded its 
liabilities and deferred inflows of resources by $2,714,153 (net position). Of this amount, 
$1,051,734 or 39% represents net investment in capital assets; $787,232 or 29% is restricted for 
specific purposes; and the remaining portion represents unrestricted net position of $875,187 or 
32%.

• OCTA’s total net position increased $379,858 during fiscal year 2023-24. The increase in net 
position from governmental activities of $91,404 was primarily due to increased investment 
earnings resulting from favorable investment performance and decrease in Measure M program 
expenses related to I-405 Improvement Project. The net position from business-type activities 
increased by $288,454 primarily due to increased charges for services from 405 Express Lanes, 
investment earnings, and interfund transfer from the Local Transportation Authority (LTA) fund to 
405 Express Lanes fund for TIFIA loan allocation between general purpose lanes and express 
lanes related construction expenses.

• OCTA’s  governmental  funds  reported  combined  ending  fund  balances  of $1,377,079, 
decrease of $65,453 or 5% compared to fiscal year 2022-23. Approximately 61% of the 
governmental fund balances represent Local Transportation Authority (LTA) amounts available for 
the Measure M program, including debt service. The decrease of governmental fund balances 
was primarily attributable to the interfund transfer from the LTA fund to 405 Express Lanes fund, 
offset by increased investment earnings and decrease in Measure M program expenses related 
to I-405 Improvement Project.

• Long-term debt decreased by $32,629, compared to the prior fiscal year. The decrease is 
primarily attributable to refinancing of 2013 Toll Road Revenue Bonds for 91 Express Lanes.

Overview of the Financial Statements

This discussion and analysis is intended to serve as an introduction to OCTA’s basic financial statements. 
The basic financial statements are comprised of three components: government-wide financial 
statements, fund financial statements and notes to the financial statements. This report also contains 
required supplementary information and other supplementary information.

Government-wide Financial Statements

The government-wide financial statements are designed to provide readers with a broad overview of 
OCTA’s finances, in a manner similar to a private-sector business.

The statement of net position presents information on all of OCTA’s assets, deferred outflows, liabilities 
and deferred inflows, with the difference reported as net position. Over time, increases or decreases in 
net position may serve as a useful indicator of whether OCTA’s financial position is improving or 
deteriorating.
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The statement of activities presents information showing how OCTA’s net position changed during the 
fiscal year. All changes in net position are reported as soon as the underlying event giving rise to the 
change occurs, regardless of the timing of related cash flows.

The government-wide financial statements distinguish functions of OCTA that are principally supported by 
taxes and intergovernmental revenues, or governmental activities, from other functions that are intended 
to recover all or a significant portion of their costs through user fees and charges, or business-type 
activities. The governmental activities of OCTA include general government, the Measure M program, 
motorist services and commuter rail. The business-type activities of OCTA include fixed route transit 
services, paratransit services, toll road operations and the fixed guideway.

The government-wide financial statements include only OCTA and its blended component units and can 
be found on pages 16-17 of this report. 

Fund Financial Statements

A fund is a grouping of related accounts that is used to maintain control over resources that have been 
segregated for specific activities or objectives. Fund accounting is used to ensure and demonstrate 
compliance with finance-related legal requirements. All of OCTA’s funds can be divided into two 
categories: governmental funds and proprietary funds.

Governmental funds are used to account for essentially the same functions reported as governmental 
activities in the government-wide financial statements; however, governmental fund financial statements 
focus on near-term inflows and outflows of spendable resources and on balances of spendable resources 
available at the end of the fiscal year. Such information may be useful in evaluating a government’s near-
term financing requirements.

Since the focus of governmental funds is narrower than that of the government-wide financial statements, 
it is useful to compare the information presented for governmental funds with similar information 
presented for governmental activities in  the  government-wide  financial  statements. As a result, readers 
may better understand the long-term impact of the government’s near-term financing decisions. Both the 
governmental funds balance sheet and related statement of revenues, expenditures and changes in fund 
balances provide a reconciliation to facilitate this comparison between governmental funds and 
governmental activities.

OCTA maintains eight individual governmental funds. Information is presented separately in the 
governmental funds balance sheet and in the related statement of revenues, expenditures and changes in 
fund balances for OCTA’s major governmental funds comprised of the General fund;  LTA and LTF, which 
are special revenue funds; LTA Debt Service fund; and General Capital Project fund. Data from the other 
three governmental funds are combined into a single, aggregated presentation. Individual fund data for 
each of these nonmajor governmental funds are provided in the form of combining statements in the other 
supplementary information section of this report.

OCTA adopts an annual budget for all funds. Budgetary comparison schedules have been provided for 
the General fund and the LTA and LTF special revenue funds as required supplementary information to 
demonstrate compliance with the annual appropriated budgets. The governmental fund financial 
statements can be found on pages 18-21 of this report.

Proprietary funds consist of enterprise funds and internal service funds. Enterprise funds are used to 
report the same functions presented as business-type activities in the government-wide financial 
statements. OCTA uses enterprise funds to account for its transit, toll road, and streetcar operations. 
Internal service funds are an accounting mechanism used to accumulate and allocate costs internally to 
the departments benefiting from OCTA’s risk management activities, which include general liability and 
workers’ compensation. Since these risk management activities predominantly benefit business-type 
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rather than governmental functions, they have been included within business-type activities in the 
government-wide financial statements.

Proprietary fund financial statements provide the same type of information as the government-wide 
financial statements, only in more detail. The proprietary fund financial statements provide separate 
information for the Orange County Transit District (OCTD), the 91 Express Lanes, and the 405 Express 
Lanes which are considered as major enterprise funds of OCTA. Data from the other nonmajor enterprise 
funds such as OC Streetcar are presented separate. Additionally, data from the General Liability and 
Workers’ Compensation internal service funds are combined into a single, aggregated presentation.

The proprietary fund financial statements can be found on pages 22-28 of this report.

Notes to the financial statements provide additional information that is essential to a full understanding of 
the data  provided  in  the  government-wide  and  fund  financial  statements. The notes to the financial 
statements can be found on pages 29-70 of this report.

Other information is in  addition  to  the  basic  financial  statements  and  accompanying  notes. This 
report also presents certain required supplementary information concerning OCTA’s budgetary results for 
the General fund and major special revenue funds with appropriated budgets. Additionally, trend data for 
OCTA’s pension plans and other postemployment benefits are included. Required supplementary 
information can be found on pages 71-76 of this report.

The combining statements of nonmajor governmental funds, nonmajor enterprise fund and internal 
service funds are presented immediately following the required supplementary information. In addition, 
budgetary results for the LTA Debt Service Fund and nonmajor governmental funds are located in this 
section. This other supplementary information can be found on pages 77-92 of this report.

Government-wide Financial Analysis

As noted previously, net position may serve over time as a useful indicator of a government’s financial 
position. At June 30, 2024, OCTA’s assets and deferred outflows exceeded liabilities and deferred inflows 
by $2,714,153.

Our analysis on the following pages focuses on net position (Table 1) and changes in net position (Table 
2) of OCTA’s governmental and business-type activities.

OCTA’s net investment in capital assets was $1,051,734, compared to $884,584 in fiscal year 2022-23. 
OCTA’s net position reflects its investment in capital assets (i.e., construction in progress; land; buildings 
and improvements; infrastructure, machinery, equipment and furniture; transit vehicles; intangible assets; 
and transponders), less any outstanding debt used to acquire these assets. OCTA uses these capital 
assets to provide transit services to the  residents  and  business  community  of  Orange  County. The 
increase of $167,150 was primarily due to completion of I-405 Express Lanes construction project.

Restricted net position, representing resources subjected to external restrictions on how they may be 
used, were 29% and 34% of the total net position at June 30, 2024 and 2023, respectively. In fiscal year 
2023-24, the restricted net position decreased by $15,109 primarily due to the combination of the 
decrease in the restricted net position from governmental activities of $18,359 and the increase of $3,250 
for business-type activities. The decrease for governmental activities was contributed by the increased in 
funds restricted to Transportation program. The increase for business-type activities was primarily related 
to the funds restricted for the State of Good Repair program.
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Unrestricted net position represents the portion of net position that can be used to finance day-to-day 
operations without constraints established by debt covenants, enabling legislation, or other legal 
requirements. At the end of fiscal year 2023-24, OCTA’s unrestricted net position was $875,187, a 
increase of $227,817 from the prior fiscal year. This increase was mainly due to business-type activities 
related to interfund transfer from the LTA fund to 405 EL fund, increase in charges for services resulting 
from toll road revenues, and increase in investment earnings.

Table 1
Orange County Transportation Authority

Net Position

Governmental
Activities

Business-type
Activities Total

2024 2023 2024 2023 2024 2023
Current and other assets $ 1,026,450 $ 1,069,453 $ 1,268,769 $ 1,071,954 $ 2,295,219 $ 2,141,407 
Restricted assets  549,037  542,357  37,135  39,230  586,172  581,587 
Prepaid retirement  14,145  12,097  24,589  21,449  38,734  33,546 
Assets held for resale  20,615  15,965  —  —  20,615  15,965 
Capital assets, net  702,868  607,668  894,267  863,279  1,597,135  1,470,947 

Total assets  2,313,115  2,247,540  2,224,760  1,995,912  4,537,875  4,243,452 

Deferred outflows of resources  29,372  27,115  153,951  49,214  183,323  76,329 

Current liabilities  162,682  157,431  111,905  132,352  274,587  289,783 
Long-term liabilities  714,322  742,599  983,877  886,928  1,698,199  1,629,527 

Total liabilities  877,004  900,030  1,095,782  1,019,280  1,972,786  1,919,310 

Deferred inflows of resources  12,160  12,706  22,099  53,470  34,259  66,176 

Net position:
Net investment in capital assets  681,639  582,156  370,095  302,428  1,051,734  884,584 
Restricted  755,550  773,909  31,682  28,432  787,232  802,341 
Unrestricted  16,134  5,854  859,053  641,516  875,187  647,370 

Total net position $ 1,453,323 $ 1,361,919 $ 1,260,830 $ 972,376 $ 2,714,153 $ 2,334,295 

OCTA’s total revenues increased by 4%, while the total costs of all programs decreased by 8%. Major 
contributing factors for the increase of $45,999 in total revenues are increase of $82,220 in unrestricted 
investment income resulting from favorable investment performance, increase of $34,209 in charges for 
services resulting from toll road revenues, and offset by decrease of $55,704 in grants and contributions, 
and decrease of $16,462 in sales tax revenue.

During fiscal year 2023-24, OCTA’s total expenses decreased $73,526, which resulted mainly from costs 
related to freeway projects including the I-405 Express Lanes Improvement project under Measure M 
program, and offset by increase of paratransit and toll road expenses. Approximately 42% of the costs of 
OCTA’s programs were paid by those who directly benefited from the programs or by other governments 
that subsidized certain programs with grants and contributions. Sales tax and investment earnings 
financed a significant portion of the programs’ net costs. The analysis in Table 2 separately considers the 
operations of governmental and business-type activities.
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Table 2
Orange County Transportation Authority

Changes in Net Position

Governmental Activities Business-type Activities Total
2024 2023 2024 2023 2024 2023

Revenues:
Program revenues:

Charges for services $ 1,740 $ 2,193 $ 140,801 $ 106,139 $ 142,541 $ 108,332 
Operating grants and 
contributions  65,287  61,774  62,937  77,750  128,224  139,524 
Capital grants and contributions  40,085  47,923  48,357  84,923  88,442  132,846 

General revenues:
Sales tax  700,434  718,022  22,281  21,155  722,715  739,177 
Unrestricted investment 
earnings  81,699  38,383  53,490  14,586  135,189  52,969 
Other miscellaneous revenue  1,064  826  9,790  8,292  10,854  9,118 

Total revenues  890,309  869,121  337,656  312,845  1,227,965  1,181,966 

Expenses:
General government  111,528  104,701  —  —  111,528  104,701 
Measure M program  371,900  482,865  —  —  371,900  482,865 
Motorist services  9,772  8,206  —  —  9,772  8,206 
Commuter rail  —  15  —  —  —  15 
Fixed route  —  —  209,916  210,789  209,916  210,789 
Paratransit  —  —  115,153  99,541  115,153  99,541 
Toll road  —  —  29,764  15,409  29,764  15,409 
Fixed guideway  —  —  74  107  74  107 

Total expenses  493,200  595,787  354,907  325,846  848,107  921,633 

Indirect expense allocation  (61,325)  (55,455)  61,325  55,455  —  — 
Increase (decrease) in net 
position before transfers  458,434  328,789  (78,576)  (68,456)  379,858  260,333 

Transfers  (367,030)  (221,821)  367,030  221,821  —  — 
Change in net position  91,404  106,968  288,454  153,365  379,858  260,333 

Net position—beginning of year  1,361,919  1,254,951  972,376  819,011  2,334,295  2,073,962 

Net position—end of year $ 1,453,323 $ 1,361,919 $ 1,260,830 $ 972,376 $ 2,714,153 $ 2,334,295 
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Governmental Activities

Total revenues for OCTA’s governmental activities increased $21,188 primarily due to an increase of 
$43,316 in unrestricted investment earnings due to favorable investment performance and offset by a 
decrease in sales tax revenue of $17,588 resulting from the slowdown in economic recovery since 
COVID-19 pandemic.
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Total expenses for OCTA’s governmental activities decreased $102,587 primarily due to a decrease of 
$110,965 in Measure M program costs related to freeway projects including the I-405 Express Lanes 
Improvement project.
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Business-type Activities

Revenues of OCTA’s business-type activities increased $24,811 primarily due to  increase of $38,904 in 
investment earnings due to the favorable investment performance, increase of $34,662 in charges for 
services (toll road), and offset by a decrease of $14,813 in operating grants and contributions relating to 
transit operations, and  a decrease of $36,566 in capital grants and contributions.
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Total expenses related to business-type activities increased $29,061 or 9%, which resulted from an 
increase in operating expenses related to toll road and bus programs including paratransit services.
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Financial Analysis of OCTA’s Funds

As noted earlier, OCTA uses fund accounting to ensure and demonstrate compliance with financial and 
legal requirements.

Governmental funds

The focus of OCTA’s governmental funds is to provide information on near-term inflows, outflows and 
balances of spendable resources. Such information is useful in assessing OCTA’s financing requirements.

As of June 30, 2024, OCTA’s governmental funds reported combined ending fund balances of 
$1,377,079, a decrease of $65,453 compared to the prior fiscal year. Approximately 98% or $1,344,285 of 
this amount is restricted, the majority of which relates to the Measure M program. $36,177 represents the 
portion of fund balance that is not in a spendable form, such as note receivable, prepaid retirement and 
advances for projects. The remainder of fund balance of $(3,383) is unassigned.

Significant changes in the fund balances of OCTA’s major governmental funds are as follows:

• The General fund decreased by $17,451, primarily due to transfer of assets after the closure of 
the Common Urban Rail Endowment (CURE) fund previously reported under the General fund to 
LTA fund.

• The LTA fund decreased by $83,319. The decrease is a result of interfund transfer from LTA Fund 
to 405 EL Fund for TIFIA loan allocation, offset by transfer of assets of the CURE fund to LTA 
fund.

• The LTF fund increased by $37,785, primarily resulting from increase in investment earnings due 
to favorable investment performance.

• The LTA Debt Service fund decreased by $7,803, which is mainly due to the transfer out of 
excess fund from LTA Debt Service fund to LTA fund.

Proprietary funds

OCTA’s proprietary funds provide the same type of information found in the government-wide financial 
statements, but in more detail.

The net position of the enterprise funds totaled $1,224,069 at June 30, 2024 compared to $938,944 at 
June 30, 2023. Following are the significant changes in net position of OCTA’s major proprietary funds:

• The OCTD fund net position at June 30, 2024 was $950,507. During fiscal year 2023-24, the total 
net position increased by $98,514 or 12%, primarily resulting from an increase in Transportation 
Development Act (TDA) transfers to be used in operating or capital activities related to transit 
operations, along with an increase in user fees and charge for services resulting from economic 
recovery, and favorable investment earnings.

• The 91 Express Lanes fund net position for fiscal year 2023-24 increased $51,782 or 16%. The 
increase is primarily due to operating revenues in excess of operating expenses and favorable 
investment earnings.

• The 405 Express Lanes fund net position for fiscal year 2023-24 increased $134,829. The 
increase is primarily due to interfund transfer from the LTA fund for TIFIA loan allocation.
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General Fund Budgetary Highlights

Revenues

The primary sources of revenues for the general fund are from federal, state, and local sources. Actual 
revenues were $381 less than the final budget of $18,704. This is primarily due to $3,818 higher than the 
final budget in allocated interest and investment earnings, and offset by $2,049 less in contributions from 
other agencies resulting from lower than anticipated State operating assistance. In addition, capital 
assistance grants were $3,016 less than the final budget. Most of the grant revenues are associated with 
active transportation projects such as bikeway and pedestrian facilities projects.

Expenditures

Actual expenditures were $1,021 less than the final budget of $37,326. This is primarily due to a lower 
than anticipated salaries and benefits, capital outlay, and offset by lower than anticipated general fund 
cost allocation. Salaries and benefits expenses were $7,361 less than the final budget, primarily due to 
vacancies. Capital outlays were less by $2,704, which resulted mainly from capital project costs related to 
Enterprise Asset Management System Replacement project. Primarily due to timing, the majority of this 
budget has been carried over in fiscal year 2024-25.

Capital Assets

As of June 30, 2024, OCTA had $1,597,135, net of accumulated depreciation, invested in a broad range 
of capital assets including: land, infrastructure, buildings, transit vehicles, toll facility franchise, 
construction in progress, and machinery, equipment and furniture (Table 3). During fiscal year 2023-24, 
OCTA’s capital assets increased by $126,188. Capital assets related to governmental activities increased 
by $95,200. This increase is due primarily to the on-going construction activities on the OC Streetcar 
project. Capital assets related to business-type activities increased by $30,988, which resulted mainly 
from the I-405 Express Lanes Improvement project.

Table 3
Orange County Transportation Authority

Capital Assets, net of depreciation

Governmental 
Activities

Business-type 
Activities Total

2024 2023 2024 2023 2024 2023
Land $ 172,236 $ 172,236 $ 84,544 $ 57,106 $ 256,780 $ 229,342 
Right-of-way improvements  7,300  7,300  —  —  7,300  7,300 
Buildings and improvements  538  616  52,782  55,777  53,320  56,393 
Infrastructure  —  —  401,682  —  401,682  — 
Transit vehicles  —  —  182,117  130,273  182,117  130,273 
Machinery, equipment and furniture  2,321  2,647  40,975  20,406  43,296  23,053 
Intangible right-to-use (building)  19,343  23,564  7,989  8,742  27,332  32,306 
Intangible right-to-use (equipment)  209  20  —  —  209  20 
Intangible right-to-use (Subscription 
Based IT Arrangements - SBITA)  954  1,347  341  568  1,295  1,915 
Toll Facility Franchise  —  —  107,348  109,934  107,348  109,934 
Construction in progress  499,967  399,938  16,489  480,473  516,456  880,411 

Total $ 702,868 $ 607,668 $ 894,267 $ 863,279 $ 1,597,135 $ 1,470,947 
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Major capital asset additions during the fiscal year included:
• $42,379 for the fixed route revenue vehicles
• $99,193 for the OC Streetcar Project

Major capital asset deletions during the fiscal year included:
• $26,854 for revenue vehicles retirement
• $1,653 for hardware/software and support equipment

OCTA has outstanding capital expenditure commitments, the most significant of which are: $22,151 for 
the I-405 Express Lanes Improvement project, $58,102 for the OC Streetcar project, $137,596 for the I-5 
freeway widening construction project, $12,364 for SR91 and I-405 express lane toll collection project, 
$10,462 for SR-55 Widening project, and $43,867 for SR-91 Improvement between SR-55 and Lakeview.

More detailed information about OCTA’s capital assets is presented in note 7 to the financial statements.

Long-term Debt Administration

As of June 30, 2024, OCTA had $1,249,215 in long-term debt outstanding compared to $1,281,844 on 
June 30, 2023, as presented in Table 4. The decrease of $32,629 is primarily attributable to the 
refinancing of 2013 Toll Road Revenue Refunding Bonds.

Table 4
Orange County Transportation Authority

Outstanding Debt

Governmental 
Activities

Business-type 
Activities Total

2024 2023 2024 2023 2024 2023
Sales tax revenue bonds $ 569,315 $ 590,235 $ — $ — $ 569,315 $ 590,235 
Toll road revenue refunding 
bonds  —  —  47,545  71,420  47,545  71,420 
TIFIA loan  —  —  632,355  620,189  632,355  620,189 

Total $ 569,315 $ 590,235 $ 679,900 $ 691,609 $ 1,249,215 $ 1,281,844 

OCTA’s long-term debt is rated by Standard & Poor’s, Moody’s, and Fitch. As of June 30, 2024, the 
ratings are as follows:

Standard & Poor’s Moody’s Fitch
Sales tax revenue bonds AA+ Aa2 AA+
Toll road revenue refunding bonds AA- Aa3 AA-
TIFIA loan n/a Baa2 n/a

Additional information on OCTA’s long-term debt can be found in note 11 to the financial statements.
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Economic and Other Factors

The Board of Directors (Board) adopted the fiscal year 2024-25 budget on June 10, 2024. The $1.76 
billion budget was developed in accordance with the goals of the Board and the Chief Executive Officer. 
This balanced budget is a result of OCTA’s ongoing effort to furnish innovative, equitable, and sustainable 
transportation solutions for the residents and visitors of Orange County.

For the FY 2024-25 budget, despite recent declines, an increase is projected in both local and state sales 
taxes. Looking specifically at our Measure M2 (M2) Program half-cent Local Transportation Authority 
(LTA) sales tax revenue, the FY 2024-25 projections are cautiously optimistic. The growth rate for the M2 
half-cent LTA sales tax revenue is forecasted to be 3.3 percent over FY 2023-24 estimates. Similarly, the 
growth rate for the quarter-cent Local Transportation Fund sales tax revenue, primarily supporting the bus 
program, is anticipated to be 3.1 percent over FY 2023-24 estimates.

The M2 Program delineates a clear roadmap for the enhancement of transportation infrastructure across 
our cities and County. The M2 Program will persist in advancing enhancements across freeways, transit, 
streets, roads, and environmental initiatives. The FY 2024-25 budget for the M2 Program includes $405 
million for freeway improvement projects and $158 million for the enhancement of streets and roads. 
Moreover, the budget earmarks $146 million for M2 Transit Programs, which comprises $64 million for the 
construction of the OC Streetcar Project and $46 million to bolster regional rail services.

In fiscal year 2024-25 budget outlines an ambitious plan for transit services, with a clear focus on 
enhancements, sustainability, and resilient operations. For the OC Bus Program, the budget allocates 
$657 million to the Bus Program, supporting up to 1.52 million service hours. Sustainability and resiliency 
focus is also a cornerstone of the proposed budget, with ongoing investments in zero-emission buses and 
related infrastructure. A capital budget of $209 million is included in the Bus Program. This capital 
expenditure includes the procurement of 66 zero-emission vehicles, underscoring OCTA's commitment to 
exploring zero-emission technologies.

Additionally, the budget ensures continued support for the Metrolink rail service. The express lanes 
demonstrate solid performance with the 91 Express Lanes continuously meeting commitments, reflecting 
the effectiveness of existing traffic management strategies. The proposed budget expects a 0.6 million trip 
increase in traffic volumes, reaching 20.1 million trips as a result of stabilized traffic patterns and inflation. 
The 405 Express Lanes, having opened in December 2023, are forecasted to see 109 million trips in their 
first full FY, aligning closely with projections.

The FY 2024-25 budget is a testament to the Board’s Strategic Initiatives and OCTA’s dedication to 
delivering a balanced and sustainable multimodal transportation network, ensuring the safe and efficient 
movement of Orange County’s populace. 

Contacting OCTA’s Management

This financial report is designed to provide a general overview of OCTA’s finances for all those with an 
interest in the government’s finances and to demonstrate OCTA’s accountability for the money it receives. 
Questions related to any of the information provided in this report or requests for additional information 
should be addressed to the Finance and Administration Division at the Orange County Transportation 
Authority, 550 South Main Street, P.O. Box 14184, Orange, California 92863-1584.

ORANGE COUNTY TRANSPORTATION AUTHORITY 
MANAGEMENT’S DISCUSSION AND ANALYSIS

14





(amounts expressed in thousands)
Governmental 

Activities
Business-type 

Activities Total
Assets

Cash and investments $ 793,668 $ 1,203,105 $ 1,996,773 
Receivables:

Interest  10,309  10,883  21,192 
Operating grants  28,178  7,171  35,349 
Capital grants  6,382  2,838  9,220 
Other  2,154  27,434  29,588 

Internal balances  (4,479)  4,479  — 
Due from other governments  157,970  5,893  163,863 
Condemnation deposits  8,619  203  8,822 
Lease receivables  3,354  13  3,367 
Note receivables  3,848  —  3,848 
Inventory  —  5,642  5,642 
Restricted cash and investments  549,037  37,135  586,172 
Prepaid retirement  14,145  24,589  38,734 
Other assets  16,447  1,108  17,555 
Assets held for resale  20,615  —  20,615 
Capital assets, net:

Nondepreciable  679,503  101,033  780,536 
Depreciable and amortizable  23,365  793,234  816,599 

Total assets  2,313,115  2,224,760  4,537,875 
Deferred Outflows of Resources

Deferred charge on refunding  1,153  165  1,318 
Deferred outflows - pensions  28,040  46,976  75,016 
Deferred outflows - OPEB  179  —  179 
Deferred outflows - PPP  —  106,810  106,810 

Total deferred outflows of resources  29,372  153,951  183,323 
Liabilities

Accounts payable  110,355  67,663  178,018 
Accrued payroll and related items  2,924  7,856  10,780 
Accrued interest payable  12,304  928  13,232 
Due to other governments  36,085  4,102  40,187 
Unearned revenue  894  31,215  32,109 
Other liabilities  120  141  261 
Noncurrent liabilities:

Due within one year  26,515  35,419  61,934 
Due in more than one year  629,278  796,371  1,425,649 
Total OPEB liability  887  1,904  2,791 
Net pension liability  57,642  150,183  207,825 

Total liabilities  877,004  1,095,782  1,972,786 
Deferred Inflows of Resources

Deferred inflows on refunding  —  7,110 7,110
Deferred inflows - pensions  8,845  14,858 23,703
Deferred inflows - OPEB 39  120 159
Deferred inflows - leases 3,276  11 3,287

Total deferred inflows of resources  12,160  22,099  34,259 
Net Position

Net investment in capital assets  681,639  370,095  1,051,734 
Restricted for:

Measure M program  217,680  —  217,680 
Measure M - Environmental Mitigation Program  28,425  —  28,425 
Debt service  23,500  —  23,500 
Transportation program  465,333  —  465,333 
Pension benefits  20,612  —  20,612 
Capital  —  5,000  5,000 
Operating reserve  —  3,000  3,000 
State of Good Repair Program  —  23,682  23,682 

Unrestricted  16,134  859,053  875,187 
Total net position $ 1,453,323 $ 1,260,830 $ 2,714,153 

See accompanying notes to the financial statements.
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Program Revenues
Net Revenues (Expenses) and 

Changes in Net Position

(amounts expressed in 
thousands) Expenses

Indirect 
Expense 

Allocation

Charges 
for 

Services

Operating 
Grants and 

Contributions

Capital 
Grants and 

Contributions
Governmental 

Activities

Business-
type 

Activities Total

Functions/Programs

Primary government

Governmental activities:

General government $ 111,528 $ (92,546) $ 694 $ 8,386 $ 40,085 $ 30,183 $ — $ 30,183 

Measure M program  371,900  30,096  1,046  50,466  —  (350,484)  —  (350,484) 

Motorist services  9,772  1,125  —  6,435  —  (4,462)  —  (4,462) 
Total governmental 
activities  493,200  (61,325)  1,740  65,287  40,085  (324,763)  —  (324,763) 

Business-type activities:

Fixed route  209,916  53,410  39,939  61,097  48,280  —  (114,010)  (114,010) 

Paratransit  115,153  —  7,527  —  —  —  (107,626)  (107,626) 

Tollroad  29,764  7,039  93,335  1,840  77  —  58,449  58,449 

Fixed guideway  74  876  —  —  —  —  (950)  (950) 
Total business-type 
activities  354,907  61,325  140,801  62,937  48,357  —  (164,137)  (164,137) 

Total primary government $ 848,107 $ — $ 142,541 $ 128,224 $ 88,442 $ (324,763) $ (164,137) $ (488,900) 

  

Governmental 
Activities

Business-type 
Activities Total

General Revenues

Property taxes $ — $ 22,281 $ 22,281 

Sales taxes  700,434  —  700,434 

Unrestricted investment earnings  81,699  53,490  135,189 

Other miscellaneous revenues  1,064  9,790  10,854 

Transfers  (367,030)  367,030  — 

Total general revenues and transfers  416,167  452,591  868,758 

Change in net position  91,404  288,454  379,858 

Net position - beginning  1,361,919  972,376  2,334,295 

Net position - ending $ 1,453,323 $ 1,260,830 $ 2,714,153 

See accompanying notes to the financial statements.
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(amounts expressed in thousands) General LTA
Local 

Transportation
LTA Debt 
Service

General 
Capital 
Project

Nonmajor 
Governmental 

Funds

Total 
Governmental 

Funds

Assets
Cash and investments $ 34,540 $ 338,797 $ 336,634 $ 21,305 $ 273 $ 62,119 $ 793,668 
Receivables:

Interest  (613)  5,230  5,063  69  2  560  10,311 
Operating grants  1,985  26,193  —  —  —  —  28,178 
Capital grants  125  1,960  —  —  4,297  —  6,382 
Other  1,350  716  —  —  83  4  2,153 

Due from other funds  374  16,846  —  —  49,933  78  67,231 
Due from other governments  4,704  96,620  37,826  2,126  —  16,694  157,970 
Condemnation deposits  —  8,619  —  —  —  —  8,619 
Lease receivables  —  3,354  —  —  —  —  3,354 
Note receivables  —  3,133  —  —  —  715  3,848 
Restricted cash and investments:

Investments  20,612  528,425  —  —  —  —  549,037 
Prepaid retirement  14,145  —  —  —  —  —  14,145 
Other assets  189  794  —  —  10,552  —  11,535 

Total Assets  77,411  1,030,687  379,523  23,500  65,140  80,170  1,656,431 

Liabilities and Fund Balances

Liabilities
Accounts payable  4,997  48,347  79  —  56,063  883  110,369 
Accrued payroll and related items  2,924  —  —  —  —  —  2,924 
Compensated absences  34  —  —  —  —  —  34 
Due to other funds  —  49,963  374  —  7,665  15,310  73,312 
Due to other governments  152  35,456  235  —  195  46  36,084 
Unearned revenue - other  620  274  —  —  —  —  894 
Other liabilities  48  71  —  —  —  —  119 

Total Liabilities  8,775  134,111  688  —  63,923  16,239  223,736 

Deferred Inflows of Resources
Deferred inflows - leases  —  3,276  —  —  —  —  3,276 
Unavailable revenue - grants  3,072  43,062  —  —  1,217  —  47,351 
Unavailable revenue - others  1  2,852  —  —  —  881  3,734 
Unavailable revenue - ARTIC  —  1,255  —  —  —  —  1,255 

Total Deferred Inflows of Resources  3,073  50,445  —  —  1,217  881  55,616 

Fund Balances
Nonspendable:

Note receivable  —  1,878  —  —  —  —  1,878 
Prepaid retirement  14,145  —  —  —  —  —  14,145 

   Other assets - deposits, prepaid  189  9,413  —  —  10,552  —  20,154 
Restricted for:

Transportation programs  23,448  834,840  378,835  —  —  59,677  1,296,800 
Motorist services  —  —  —  —  —  3,373  3,373 
Debt service  —  —  —  23,500  —  —  23,500 
Pension benefits  20,612  —  —  —  —  —  20,612 

Unassigned  7,169  —  —  —  (10,552)  —  (3,383) 
Total Fund Balances  65,563  846,131  378,835  23,500  —  63,050  1,377,079 

Total Liabilities, Deferred Inflows of 
Resources, and Fund Balances $ 77,411 $ 1,030,687 $ 379,523 $ 23,500 $ 65,140 $ 80,170 $ 1,656,431 

See accompanying notes to the financial statements.

ORANGE COUNTY TRANSPORTATION AUTHORITY
Balance Sheet - Governmental Funds

June 30, 2024
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(amounts expressed in thousands)

Amounts reported for governmental activities in the Statement of Net Position (page 16) are different because:

Total fund balances (page 18) $ 1,377,079 

Prepaid SBITA assets are not current financial resources and and, therefore, are not 
reported in the funds.  4,911 

Capital assets used in governmental activities are not financial resources and, 
therefore, are not reported in the funds.  681,639 

Assets held for resale are not current financial resources and, therefore, are not 
reported in the funds, unless a sales contract is executed prior to the issuance 
of the financial statements.  20,615 

Revenue that was earned but not collected within the availability period has not 
been recognized in the governmental funds.  52,340 

Deferred outflows of resources related to deferred charge on refunding are not available 
to pay for current-period expenditures and, therefore, are not reported 

        in the funds.  1,153 

Deferred outflows of resources related to pensions are not available to pay for current 
period expenditures and, therefore, are not reported in the funds.  28,040 

Deferred outflows of resources related to OPEB are not available to pay for current 
period expenditures and, therefore, are not reported in the funds.  179 

The effect of the elimination entries between the Governmental and the Business-type 
activities and the Governmental activities share of the allocation of the profit and 
loss of the Workers Compensation Internal Service Fund.  1,615 

Interest payable on bonds outstanding is not due and payable in the current period and, 
therefore, is not reported in the funds.  (12,305) 

Other postemployment benefits are not due and payable in the current period and, 
therefore, are not reported in the funds.  (887) 

Long-term liabilities related to pensions are not due and payable in the current
period and, therefore, are not reported in the funds.  (57,642) 

Deferred inflows of resources related to pensions and OPEB are not due and payable in 
the current period and, therefore, are not reported in the funds.  (8,884) 

Long-term liabilities, including bonds payable, are not due and payable in the current  
period and, therefore, are not reported in the funds.  (634,530) 

Net position of governmental activities (page 16) $ 1,453,323 

See accompanying notes to the financial statements.

ORANGE COUNTY TRANSPORTATION AUTHORITY
Reconciliation of the Balance Sheet of Governmental Funds to the Statement of Net Position

June 30, 2024
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(amounts expressed in thousands) General LTA
Local

Transportation
LTA Debt
Service

General
Capital 
Project

Nonmajor 
Governmental

Funds

Total
Governmental

Funds

Revenues

Sales tax revenue $ — $ 431,412 $ 219,233 $ — $ — $ 49,788 $ 700,433 

Transportation improvement fee  —  —  —  —  —  7,115  7,115 

Vehicle registration fees  —  —  —  —  —  3,013  3,013 

Fines  145  —  —  —  —  —  145 

Contributions from other agencies  7,333  29,100  —  —  —  4,258  40,691 

Interest and investment earnings  6,266  44,725  23,075  7,012  —  2,500  83,578 

Capital assistance grants  1,273  —  —  —  30,675  —  31,948 

Miscellaneous  1,050  1,013  —  —  —  11  2,074 

Total revenues  16,067  506,250  242,308  7,012  30,675  66,685  868,997 

Expenditures

Current:

General government  13,176  114,748  2,134  —  3,894  10,880  144,832 

Transportation:
Contributions to other local 
agencies  1,164  100,935  3,095  —  195  —  105,389 

Capital outlay  2,080  160,479  —  —  99,727  36  262,322 

Debt service:

Principal  —  —  —  20,920  —  —  20,920 

Interest  —  4  —  33,952  —  —  33,956 

Total expenditures  16,420  376,166  5,229  54,872  103,816  10,916  567,419 
Excess (deficiency) of revenues over 
(under) expenditures  (353)  130,084  237,079  (47,860)  (73,141)  55,769  301,578 

Other financing sources (uses)

Transfers in  5,076  53,160  —  51,397  74,201  5,410  189,244 

Transfers out  (22,174)  (266,563)  (199,294)  (11,340)  —  (56,904)  (556,275) 

Total other financing sources (uses)  (17,098)  (213,403)  (199,294)  40,057  74,201  (51,494)  (367,031) 

Net change in fund balances  (17,451)  (83,319)  37,785  (7,803)  1,060  4,275  (65,453) 

Fund balances - beginning  83,014  929,450  341,050  31,303  (1,060)  58,775  1,442,532 

Fund balances - ending $ 65,563 $ 846,131 $ 378,835 $ 23,500 $ — $ 63,050 $ 1,377,079 

See accompanying notes to the financial statements.

ORANGE COUNTY TRANSPORTATION AUTHORITY
Statement of Revenues, Expenditures and Changes in Fund Balances

Governmental Funds
For the Year Ended June 30, 2024
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(amounts expressed in thousands)

Amounts reported for governmental activities in the Statement of Activities (page 17) are different because:

Net change in fund balances - total governmental funds (page 20) $ (65,453) 

Governmental funds report capital outlays as expenditures. However, in the Statement of 
Activities, the cost of those assets is allocated over their estimated useful lives and reported 
as depreciation and amortization expense. This is the amount by which capital outlays 
exceeded depreciation in the current period.  95,200 

The net effect of various miscellaneous transactions involving capital assets (i.e., sales trade-ins, 
and donations) is to increase net position.  4,650 

Revenues in the Statement of Activities that do not provide current financial resources are not 
reported as revenue in the funds, but are reported as deferred inflows of resources.  20,728 

The issuance of long-term debt (e.g., bonds) provides current financial resources to 
governmental funds, while the repayment of the principal of long-term debt consumes the 
current financial resources of governmental funds. Neither transaction has an effect on net 
position. Also, governmental funds report the effect of premiums, discounts, and similar 
items when debt is first issued, whereas these amounts are amortized in the Statement of 
Activities. This amount is the net effect of these differences in the treatment of long-term 
debt and related items.  24,022 

The rent holiday related to the administrative headquarters building does not require the use of 
current financial resources, and therefore, is not reported as an expenditure in governmental 
funds.  4,783 

Some expenses reported in the Statement of Activities do not require the use of current financial 
resources and, therefore, are not reported as expenditures in governmental funds.  6,808 

The effect of the elimination entries between the Governmental and the Business-type activities 
and the Governmental activities share of the allocation of the profit and loss of the Workers 
Compensation Internal Service Fund.  666 

Change in net position of governmental activities (page 17) $ 91,404 

See accompanying notes to the financial statements.

ORANGE COUNTY TRANSPORTATION AUTHORITY
Reconciliation of the Statement of Revenues, Expenditures and

Changes in Fund Balances of Governmental Funds to the Statement of Activities
For the Year Ended June 30, 2024
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Assets
Current assets:

Cash and investments $ 750,493 $ 303,865 $ 89,707 $ — $ 1,144,065 $ 59,040 
Receivables:

Interest  6,536  2,841  849  —  10,226  657 
Operating grants  7,171  —  —  —  7,171  — 
Capital grants  2,838  —  —  —  2,838  — 
Violations, net  —  6,021  552  —  6,573  — 
Farebox  215  —  —  —  215  — 
Other  2,451  1,737  11,210  —  15,398  465 

Due from other funds  15,310  —  —  10  15,320  — 
Due from other governments  5,809  83  —  —  5,892  — 
Condemnation deposits  —  —  203  —  203  — 
Lease receivables  13  —  —  —  13  — 
Inventory  5,642  —  —  —  5,642  — 
Prepaid retirement  24,589  —  —  —  24,589  — 
Other assets  226  11  33  —  270  838 

Total current assets  821,293  314,558  102,554  10  1,238,415  61,000 

Noncurrent assets:
Restricted cash and investments:

Cash equivalents  23,682  13,453  —  —  37,135  — 
Long-term violation receivables, net  —  4,738  45  —  4,783  — 
Capital assets, net:

Nondepreciable  69,108  4,327  27,598  —  101,033  — 
Depreciable and amortizable  243,121  115,225  434,888  —  793,234  — 

Total noncurrent assets  335,911  137,743  462,531  —  936,185  — 

Total assets  1,157,204  452,301  565,085  10  2,174,600  61,000 

Deferred outflows of resources
Deferred charge on refunding  —  165  —  —  165  — 
Deferred outflows - pensions  46,976  —  —  —  46,976  — 
Deferred outflows - PPP  —  —  106,810  —  106,810  — 

Total deferred outflows of resources  46,976  165  106,810  —  153,951  — 

(amounts expressed in thousands) OCTD

91 
Express
Lanes

405 
Express
Lanes

Nonmajor-
OC 

Streetcar

Total
Enterprise

Funds

Internal
Service
Funds

ORANGE COUNTY TRANSPORTATION AUTHORITY
Statement of Net Position

Proprietary Funds
June 30, 2024
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Liabilities
Current liabilities:

Accounts payable $ 46,566 $ 5,419 $ 14,702 $ 10 $ 66,697 $ 961 
Accrued payroll and related items  7,856  —  —  —  7,856  — 
Accrued interest  1  897  30  —  928  — 
Due to other funds  58  9,181  —  —  9,239  — 
Claims payable  —  —  —  —  —  4,181 
Due to other governments  2,321  1,294  487  —  4,102  — 
Unearned revenue  20,467  10,296  452  —  31,215  — 
Total OPEB liability  125  —  —  —  125  — 
Other liabilities  2  120  19  —  141  — 
Current portion of long-term liabilities  7,926  5,820  —  —  13,746  — 
Lease liabilities  —  390  56  —  446  — 
Subscription liabilities  55  —  —  —  55  — 

Total current liabilities  85,377  33,417  15,746  10  134,550  5,142 

Noncurrent liabilities:
Claims payable  —  —  —  —  —  17,492 
Total OPEB liability  1,779  —  —  —  1,779  — 
Net pension liability  150,183  —  —  —  150,183  — 
Other long-term liabilities  1,146  45,734  740,746  —  787,626  — 
Lease liabilities  —  2,285  5,761  —  8,046  — 
Subscription liabilities  199  —  —  —  199  — 

Total noncurrent liabilities  153,307  48,019  746,507  —  947,833  17,492 

Total liabilities  238,684  81,436  762,253  10  1,082,383  22,634 

Deferred inflows of resources
Deferred inflows - pensions  14,858  —  —  —  14,858  — 
Deferred inflows - OPEB  120  —  —  —  120  — 
Deferred inflows on refunding  —  —  7,110  —  7,110  — 
Deferred inflows - leases  11  —  —  —  11  — 

Total deferred inflows of resources  14,989  —  7,110  —  22,099  — 

Net position
Net investment in capital assets  311,462  70,704  (12,071)  —  370,095  — 
Restricted for:

Debt service  —  —  —  —  —  — 
Capital  —  5,000  —  —  5,000  — 
Operating reserves  —  3,000  —  —  3,000  — 
State of Good Repair Program  23,682  —  —  —  23,682  — 

Unrestricted  615,363  292,326  (85,397)  —  822,292  38,366 

Total net position $ 950,507 $ 371,030 $ (97,468) $ — $ 1,224,069 $ 38,366 

(amounts expressed in thousands) OCTD

91 
Express
Lanes

405 
Express
Lanes

Nonmajor-
OC 

Streetcar

Total
Enterprise

Funds

Internal
Service
Funds

See accompanying notes to the financial statements.
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(amounts expressed in thousands)

Amounts reported for business-type activities in the Statement of Net Position (page 16) are different because:

Total net position (page 23) $ 1,224,069 

Internal service funds are used by management to charge the costs of risk 
management to individual funds.  The assets and liabilities of the general liability 
and workers' compensation internal service funds are included in Business-type
activities. Additionally, the effect of the elimination entries between the 
Governmental and the Business-type activities and the Governmental activities 
share of the allocation of the profit and loss of the Workers Compensation Internal 
Service Fund is included in this difference.  36,761 

Net position of business-type activities (page 16) $ 1,260,830 

See accompanying notes to the financial statements.

ORANGE COUNTY TRANSPORTATION AUTHORITY
Reconciliation of the Statement of Net Position of Proprietary Funds 

to the Statement of Net Position 
June 30, 2024
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(amounts expressed in thousands) OCTD

91 
Express 
Lanes

405 
Express
Lanes

Nonmajor-
OC 

Streetcar

Total 
Enterprise 

Funds

Internal 
Service 
Funds

Operating revenues:
User fees and charges $ 33,415 $ 73,668 $ 17,180 $ — $ 124,263 $ — 
Charges for services  3,057  —  —  —  3,057  11,031 

Total operating revenues  36,472  73,668  17,180  —  127,320  11,031 

Operating expenses:
Wages, salaries and benefits  119,960  —  —  —  119,960  — 
Maintenance, parts and fuel  22,528  —  —  —  22,528  — 
Purchased services  103,786  5,875  4,052  —  113,713  — 
Administrative services  53,120  3,685  3,353  876  61,034  291 
Other  6,510  19  233  —  6,762  523 
Insurance claims and premiums  —  598  63  —  661  8,616 
Professional services  25,497  4,375  7,978  74  37,924  1,445 
General and administrative  4,516  333  331  —  5,180  — 
Depreciation and amortization  32,431  5,078  8,314  —  45,823  — 

Total operating expenses  368,348  19,963  24,324  950  413,585  10,875 

Operating income (loss)  (331,876)  53,705  (7,144)  (950)  (286,265)  156 

Nonoperating revenues (expenses):
State transit assistance  6,708  —  —  —  6,708  — 
Federal operating assistance grants  54,336  —  —  —  54,336  — 
Property taxes allocated by the County of 
Orange  22,281  —  —  —  22,281  — 
Investment earnings  32,433  14,770  3,411  —  50,614  2,876 
Interest income (expense)  (11)  (1,875)  11,848  —  9,962  — 
Other  10,208  425  1,492  —  12,125  361 

Total nonoperating revenues  125,955  13,320  16,751  —  156,026  3,237 

Income (loss) before contributions and 
transfers  (205,921)  67,025  9,607  (950)  (130,239)  3,393 

Capital contributions  48,333  —  —  —  48,333  — 
Transfers in  261,042  —  125,222  950  387,214  — 
Transfers out  (4,940)  (15,243)  —  —  (20,183)  — 

Change in net position  98,514  51,782  134,829  —  285,125  3,393 

Total net position - beginning  851,993  319,248  (232,297)  —  938,944  34,973 

Total net position - ending $ 950,507 $ 371,030 $ (97,468) $ — $ 1,224,069 $ 38,366 

See accompanying notes to the financial statements.

ORANGE COUNTY TRANSPORTATION AUTHORITY
Statement of Revenues, Expenses and Changes in Net Position
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(amounts expressed in thousands)

Amounts reported for business-type activities in the Statement of Activities (page 17) are different because:

Net change in fund net position - total enterprise funds (page 25) $ 285,125 

Internal service funds are used by management to charge the costs of risk management
to individual funds. The net revenue of the general liability and workers' compensation
internal service funds are included in business-type activities in the Statement of 
Net Position.  Additionally, the effect of allocating the workers' compensation Internal
Service Fund loss to the governmental activities is included in this difference.  3,329 

Change in net position of business-type activities (page 17) $ 288,454 

See accompanying notes to the financial statements.

ORANGE COUNTY TRANSPORTATION AUTHORITY
Reconciliation of the Statement of Revenues, Expenses and 
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(amounts expressed in thousands) OCTD

91 
Express 
Lanes

405 
Express
Lanes

Nonmajor
-OC 

Streetcar Total

Internal 
Service 
Funds

Cash flows from operating activities:
Receipts from customers and users $ 33,152 $ 70,342 $ 5,844 $ — $ 109,338 $ — 
Receipts from interfund services provided  —  —  —  —  —  11,549 
Payments to suppliers  (177,608)  (16,511)  (12,328)  (74)  (206,521)  (1,287) 
Payments to claimants  —  —  —  —  —  (8,234) 
Payments to employees  (131,047)  —  —  —  (131,047)  — 
Payments for interfund services used  (56,105)  (3,685)  (3,353)  (876)  (64,019)  (291) 
Advertising revenue received  6,570  —  —  —  6,570  — 
Miscellaneous revenue received  5,548  425  1,492  —  7,465  361 

Net cash provided by (used for) operating 
activities  (319,490)  50,571  (8,345)  (950)  (278,214)  2,098 

Cash flows from noncapital financing 
activities:

Operating assistance grants received  51,120  —  —  —  51,120  — 
Property taxes received  23,290  —  —  —  23,290  — 
Reimbursement from other governments  —  254  —  —  254  — 
State transit assistance funds received  8,416  —  —  —  8,416  — 
Transfers from other funds  255,568  —  125,222  950  381,740  — 
Transfers to other funds  (5,056)  (9,953)  —  —  (15,009)  — 
Advance to/from other funds  —  —  (4,812)  —  (4,812)  — 

Net cash provided by (used for) noncapital 
financing activities  333,338  (9,699)  120,410  950  444,999  — 

Cash flows from capital and related 
financing activities:

Capital grants for acquisition and 
construction of capital assets  85,826  —  —  —  85,826  — 
Principal payment on long-term debt  —  (19,273)  —  —  (19,273)  — 
Interest paid on long-term debt  —  (2,872)  (420)  —  (3,292)  — 
Acquisition and construction of capital assets  (49,501)  (1,501)  (24,381)  —  (75,383)  — 

Net cash provided by (used for) capital and 
related financing activities  36,325  (23,646)  (24,801)  —  (12,122)  — 

Cash flows from investing activities:
Investment earnings  30,408  13,804  2,393  —  46,605  2,681 

Net cash provided by investing activities  30,408  13,804  2,393  —  46,605  2,681 

Net increase in cash and cash equivalents  80,581  31,030  89,657  —  201,268  4,779 

Cash and cash equivalents at beginning of year  693,594  286,288  50  —  979,932  54,261 

Cash and cash equivalents at end of year $ 774,175 $ 317,318 $ 89,707 $ — $ 1,181,200 $ 59,040 

See accompanying notes to the financial statements.

ORANGE COUNTY TRANSPORTATION AUTHORITY
Statement of Cash Flows

Proprietary Funds
For the Year Ended June 30, 2024

27



(amounts expressed in thousands) OCTD

91 
Express 
Lanes

405 
Express
Lanes

Nonmajor
-OC 

Streetcar Total

Internal 
Service 
Funds

Reconciliation of operating income (loss) to 
net cash provided by (used for) operating 
activities:
Operating income (loss) $ (331,876) $ 53,705 $ (7,144) $ (950) $ (286,265) $ 156 

Adjustments to reconcile operating income 
(loss) to net cash provided by (used for) 
operating activities:
Depreciation expense  32,431  2,491  8,314  —  43,236  — 
Amortization of franchise agreement  —  2,587  —  —  2,587  — 
Advertising revenue  3,054  —  —  —  3,054  — 
Miscellaneous  7,154  425  1,492  —  9,071  — 
Insurance recoveries  —  —  —  —  —  361 

Change in assets and liabilities:
Receivables  266  (3,474)  (11,807)  —  (15,015)  59 
Due from other governments  (1,735)  —  —  —  (1,735)  — 
Inventory  (425)  —  —  —  (425)  — 
Prepaid retirement  (3,140)  —  —  —  (3,140)  — 
Other assets  (115)  457  (33)  —  309  518 
Deferred outflows of resources - pensions  (2,716)  —  —  —  (2,716)  — 
Deferred outflows of resources - OPEB  (40)  —  —  —  (40)  — 
Accounts payable  (17,858)  (6,007)  456  —  (23,409)  158 
Accrued payroll and related items  818  —  —  —  818  — 
Compensated absences  223  —  —  —  223  — 
Claims payable  —  —  —  —  —  846 
Due to other governments  690  237  (94)  —  833  — 
Unearned revenue  —  49  452  —  501  — 
Other liabilities  —  101  19  —  120  — 
Total OPEB liability  182  —  —  —  182  — 
Net pension liability  285  —  —  —  285  — 
Deferred inflows of resources - pensions  (6,577)  —  —  —  (6,577)  — 
Deferred inflows of resources - OPEB  (111)  —  —  —  (111)  — 

Total adjustments  12,386  (3,134)  (1,201)  —  8,051  1,942 

Net cash provided by (used for) operating 
activities  (319,490)  50,571  (8,345)  (950)  (278,214)  2,098 

Reconciliation of cash and cash equivalents 
to statement of net position:

Cash and investments  750,493  303,865  89,707  —  1,144,065  59,040 
Restricted cash and cash equivalents  23,682  13,453  —  —  37,135  — 

Total cash and cash equivalents $ 774,175 $ 317,318 $ 89,707 $ — $ 1,181,200 $ 59,040 

Noncash capital, financing and investing activities:
Proceeds from issuance of long term debt $ — $ 47,545 $ — $ — $ 47,545 $ — 
Principal payment on long-term debt  —  (52,147)  —  —  (52,147)  — 
Unrealized investment earnings  1,971  944  —  —  2,915  (192) 
Amortization of bond premium  —  (794)  —  —  (794)  — 
Amortization of deferred amount on refunding  —  695  —  —  695  — 
Interest accretion on TIFIA loan  —  —  12,167  —  12,167  — 
Capital assets accrued in accounts payable  (21,739)  —  3,478  —  (18,261)  — 
Amortization of deferred outflows - PPP  —  —  (1,581)  —  (1,581)  — 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Statement of Cash Flows

Proprietary Funds, Continued
For the Year Ended June 30, 2024
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1. SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

Reporting Entity

On June 20, 1991, under the authority of Senate Bill 838, the Orange County Transportation Authority 
(OCTA) was formed as a special district by merging the following agencies and funds:

Orange County Transportation Commission (OCTC) 
Orange County Transit District (OCTD)
Orange County Local Transportation Fund (LTF) 
Orange County Unified Transportation Trust (OCUTT) 
Transit Development Reserve
Orange County Local Transportation Authority (LTA) 
State Transit Assistance Fund (STAF)
Orange County Service Authority for Freeway Emergencies (SAFE) 
Orange County Consolidated Transportation Services Agency (CTSA) 
Orange County Congestion Management Agency

On January 3, 2003, OCTA purchased from the California Private Transportation Company (CPTC) its 
interest in a franchise agreement for a toll facility (see note 7).

The OCTA Board of Directors (Board) consists of 18 members. Five members are the Orange County 
Board of Supervisors, 10 members are city representatives (one per supervisorial district selected by 
population-weighted voting, and one per supervisorial district selected on a one-city, one-vote 
method), two public members (neither of whom can be an elected official or have been an elected 
official during the previous four years), and one is a non-voting ex-officio member appointed by the 
governor (Caltrans District Director).

The accompanying financial statements present the government and its component units, entities for 
which OCTA is considered accountable. Blended component units are, in substance, part of the 
government’s operations, even though they are legally separate entities. Thus, blended component 
units are appropriately presented as funds of the primary government.

The Orange County Local Transportation Authority (LTA), a blended component unit of OCTA, was 
created pursuant to the provisions of the Local Transportation Authority and Improvement Act 
commencing with Section 180000 of the California Public Utilities Code and pursuant to Ordinance  
No. 2, adopted  by  the  Board  of  Directors  of  the  LTA on August 2, 1989. The Board also serves as 
the Board of Directors for the LTA. Management of OCTA is responsible for the operations of LTA. 
Separate financial statements for the LTA are prepared and available from the OCTA Finance and 
Administration Division.

The Orange County Service Authority for Freeway Emergencies (SAFE), a blended component unit of 
OCTA, was created by Senate Bill 1199 which authorized the County Board of Supervisors, upon 
approval from a majority of the cities with a majority of the population, to establish SAFE. In 1986, 
SAFE began the implementation and operation of a freeway system of call boxes to help with motorist 
emergencies. SAFE is funded by a $1.00 (absolute dollars) fee paid at the time of vehicle registration. 
The Board also serves as the Board of Directors for SAFE. Management of OCTA is responsible for 
the operations of SAFE. Separate financial statements are not issued for SAFE.
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The Orange County Transit District (OCTD), a blended component unit of OCTA, was created by an 
act of the California State Legislature in 1965 and approved by the voters of Orange County in 
November 1970. OCTD commenced operating a public transportation system in Orange County in 
August 1972. OCTD is primarily funded by the Local Transportation Fund (LTF), which is derived from 
a one-quarter cent of the general sales tax collected statewide. The Board also serves as the Board 
of Directors for OCTD. Management of OCTA is responsible for the operations of OCTD. Separate 
financial statements are not issued for OCTD.

There are many other governmental agencies, including the County of Orange (County), providing 
service within the area served by OCTA. These other governmental agencies have independently 
elected governing boards and are, therefore, not under the direction of OCTA. Financial information 
for these agencies is not included in the accompanying financial statements.

OCTA is funded primarily by sales tax, farebox collections, tolls, property taxes, gasoline sales tax 
and various federal and state grant programs. OCTA oversees most Orange County bus and rail 
transit and the 91/405 Express Lanes operations, administers the Measure M program (one-half 
percent sales tax revenues), coordinates freeway and regional road projects, and serves as the local 
advocate and facilitator of state and federal transportation funding programs.

Basis of Presentation

OCTA’s basic financial statements consist of government-wide statements, including a statement of 
net position and a statement of activities and fund financial statements that provide a more detailed 
level of financial information.

Government-wide Statements: The statement of net position and the statement of activities report 
information for all of the nonfiduciary activities of OCTA. The effect of interfund activity, except for 
internal service fund activity provided and used, has been eliminated from these statements. Internal 
service fund activity predominately serves the OCTD Enterprise Fund and, therefore, the net 
balances are included in the business-type activities. Indirect costs have been allocated to the 
functions/programs on the statement of activities in a separate column entitled “Indirect Expense 
Allocation.” Governmental activities, which normally are supported by taxes and intergovernmental 
revenues, are reported separately from business-type activities, which rely to a significant extent on 
charges and fees for support.

The statement of activities demonstrates the degree to which the program expenses of a given 
function are offset by program revenues. Program expenses include direct expenses, which are 
clearly identifiable with a specific function. Interest expense related to the sales tax revenue bonds 
and commercial paper, the taxable bonds, and advances from OCTA funds is reported as a direct 
expense of the Measure M program, fixed route, and toll road functions, respectively, as it would be 
misleading to exclude the interest from direct expenses and the borrowings are considered essential 
to the creation or continuing existence of these programs. For the year ended June 30, 2024, interest 
expense (income) of $30,854 and $(9,962), was included in Measure M and toll road program costs, 
respectively. Program revenues include: charges to customers or applicants who purchase, use, 
directly benefit from services or privileges provided by a given function and grants and contributions 
that are restricted to meeting the operational or capital requirements of a particular function. Sales tax 
and other revenues are not reported as program revenues and instead, are reported as general 
revenues.

Fund Financial Statements: The fund financial statements provide information about OCTA’s funds. 
Separate statements for each fund category – governmental and proprietary – are presented. The 
emphasis of fund financial statements is on major governmental and enterprise funds, each displayed 
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in a separate column. All remaining governmental and enterprise funds are aggregated and reported 
as nonmajor funds.

OCTA reports the following major governmental funds:

• General Fund – This fund is the general operating fund of OCTA. It is used to account for the 
financial resources of the general government as well as the transit operations of OCTA, 
except for those required to be accounted for in another fund. Due to the implementation of 
GASB Statement No. 84, the Additional Retiree Benefit Account (ARBA) fund and the 
Scholarship fund are reported as part of the General fund effective in fiscal year 2020-21. 
These two funds were previously reported as fiduciary funds.  

• Local Transportation Authority (LTA) Fund – This special revenue fund accounts for 
revenues received and expenditures made and is restricted for the implementation of the 
Orange County Traffic Improvement and Growth Management Plan (Measure M). Funding is 
provided by a one-half percent sales and use tax assessed for twenty years pursuant to 
Measure M, which became effective April 1, 1991, and more recently was renewed for an 
additional 30 years from April 1, 2011 to March 31, 2041. The Measure M ordinance, as 
approved in an election by the voters of Orange County, requires that sales tax revenues only 
be expended on projects included in the ordinance. Effective in fiscal year 2023-24, the 
Common Urban Rail Endowment (CURE) fund previously reported under the General fund is 
transferred to LTA fund.

• Local Transportation Fund (LTF) – This special revenue fund accounts for revenues 
received and expenditures made and is restricted for use on certain transit projects within 
Orange County. Funding is generated from a one-quarter percent state sales and use tax 
pursuant to the California Transportation Development Act (TDA). Expenditures of these 
monies must be made in accordance with TDA provisions.

• LTA Debt Service Fund – This fund accounts for the resources accumulated and payments 
made for principal and interest on long-term debt of the LTA.

• General Capital Project Fund – This fund is used to account for transportation capital 
projects.

OCTA reports the following major enterprise funds:

• Orange County Transit District (OCTD) Fund – This fund accounts for the transit 
operations of OCTA. The primary sources of funding for transit operations are the TDA one-
quarter percent sales tax, farebox collections and federal/state grants.

• 91 Express Lanes Fund – This fund accounts for the operations of the 91 Express Lanes. 
The primary source of funding for the operations is toll revenues and related fees.

• 405 Express Lanes Fund – Prior to December 1, 2023, this fund accounts for the 
construction of the 405 Express Lanes. The primary sources of funding during the 
construction phase are the TIFIA Loan and BAN 2021 Series (refunded). Effective December 
1, 2023, following the substantial completion of the construction of the 405 Express Lanes, 
this fund accounts for the operations of the 405 Express Lanes. The primary source of 
funding for the operations is toll revenues and related fees.
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Additionally, OCTA reports the following fund types:

• Internal Service Funds – These funds account for the risk management activities of OCTA, 
which are managed through a combination of purchased insurance and self-insurance. 
OCTA’s internal services funds are the General Liability fund and the Worker’s Compensation 
fund.

Measurement Focus and Basis of Accounting

The government-wide and the proprietary fund financial statements are reported using the economic 
resources measurement focus and the accrual basis of accounting. Revenues are recorded when 
earned, and expenses are recorded when a liability is incurred, regardless of the timing of related 
cash flows. Tolls are collected from customers on a prepaid basis, and unearned tolls are reported as 
unearned revenue. Toll revenues are recognized when customers utilize the toll road facility. Grants 
and similar items are recognized as revenue as soon as all eligibility requirements imposed by the 
grantor have been met. Property taxes are recognized as revenues in the year for which they are 
levied.

Governmental fund financial statements are reported using the current financial resources 
measurement focus and the modified accrual basis of accounting. Revenues are recognized as soon 
as they are both measurable and available. Revenues are considered to be available when they are 
collectible within the current period or soon enough thereafter to pay liabilities of the current period. 
For this purpose, OCTA considers revenues to be available if they are collected within 90 days of the 
end of the current fiscal period. Expenditures generally are recorded when a liability is incurred; 
however, principal and interest expenditures on long-term debt and compensated absences of 
governmental funds are recorded only when payment is due.

Revenues susceptible to accrual are sales and gas taxes collected and held by the state at year-end 
on behalf of OCTA, intergovernmental revenues, interest revenue, charges for services, and fines and 
fees. In applying the susceptible to accrual concept to intergovernmental revenues, there are two 
types of revenues. For one, monies must be expended for the specific purpose or project before any 
amounts will be paid to OCTA; therefore, revenues are recognized when the relevant expenditures 
incurred and availability criteria met. In the other, monies are unrestricted and are usually revocable 
only for failure to comply with prescribed compliance requirements. These resources are reflected as 
revenues at the time of receipt or earlier if the susceptible to accrual criteria are met.

Proprietary funds distinguish operating revenues and expenses from nonoperating items. Operating 
revenues and expenses generally result from providing services in connection with a proprietary 
fund’s principal ongoing operations. The principal operating revenues of OCTA’s proprietary funds are 
charges to customers for services. Operating revenues relating to the 91 and 405 Express Lanes are 
presented net of discounts and allowances. Operating expenses for proprietary funds include the cost 
of services, administrative expenses and depreciation on capital assets. All revenues and expenses 
not meeting this definition are reported as nonoperating revenues and expenses.

Cash and Investments

OCTA maintains cash and investments in accordance with the Investment Policy (Policy) originally 
adopted by the Board on May 8, 1995, and most recently amended on July 1, 2023. The Policy 
complies with, or is more restrictive than, the California Government Code (Code). The majority of 
OCTA’s investments are managed by four private sector investment managers. At June 30, 2024, the 
investment portfolios were held by U.S. Bank as custodial bank. Separate investment manager 
accounts are maintained for the proceeds of bond issues, with the earnings for each bond issue 
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accounted for separately. Cash from other OCTA revenue sources is commingled for investment 
purposes, with investment earnings allocated to the different accounts based on average daily 
account balances.

OCTA holds investments that are measured at fair value on a recurring basis. OCTA categorizes the 
fair value measurements of its investments based on the hierarchy established by generally accepted 
accounting principles. The fair value hierarchy, which has three levels, is based on the valuation 
inputs used to measure an asset’s fair value: Level 1 inputs are quoted prices in active markets for 
identical assets; Level 2 inputs are inputs other than quoted prices included in Level 1 - that are 
observable including quoted prices for similar assets in active markets and quoted prices for identical 
or similar assets in markets that are not active; Level 3 inputs are unobservable inputs. Most of 
OCTA’s leveled investments are measured using Level 2 inputs.

Investments in U.S. government and U.S. agency securities, medium-term notes, variable and 
floating rate securities, mortgage and asset-backed securities and corporate notes are carried at fair 
value based on quoted prices of similar assets, except for money market investments and 
participating interest-earning investment contracts with a remaining maturity of one year or less at 
purchase date, which are carried at amortized cost which approximates fair value. The Orange 
County Investment Pool (OCIP) is carried at fair value based on the value of each participating dollar 
as provided by the OCIP. The state managed Local Agency Investment Fund (LAIF) is carried at 
amortized cost.

The Policy requires that assets in the portfolio consist of the following investments, with maximum 
permissible concentrations based on book value, and may be more restrictive than applicable state 
statutes for the following investment types: OCTA notes and bonds, U.S. treasuries, federal agencies, 
municipal debt, banker’s acceptances, commercial paper, negotiable certificates of deposit, 
repurchase agreements, medium-term notes, money market mutual funds, mortgage or asset-backed 
securities, supranationals, LAIF, OCIP, investment pools, variable and floating rate securities, bank 
deposits and derivatives.

Investment of debt proceeds held by trustees are governed by provisions of the indentures for each 
obligation, rather than the general provisions of the California Government Code or OCTA’s 
investment policy. The investment of these debt proceeds is in accordance with the Permitted 
Investments section and applicable account restrictions outlined in the indenture of each debt 
obligation. Under certain indentures, guaranteed investment contracts are allowed. 

LAIF is regulated by Code Section 16429 under the oversight of the Treasurer of the State of 
California. Investments in OCIP are limited to those funds legally required to be deposited in the 
County Treasury. Oversight of the OCIP is conducted by the County Treasury Oversight Committee.

All investments are subject to a maximum maturity of five years, unless specific direction to exceed 
the limit is given by the Board as permitted by the Code. OCTA policy is to invest only in high quality 
instruments as permitted by the Code, subject to the limitations of the Policy. Outside portfolio 
managers must review, on an ongoing basis, the portfolio they manage (including bond proceeds 
portfolios) to ensure compliance with OCTA’s diversification guidelines.

Cash and Cash Equivalents

For the purpose of the statement of cash flows, OCTA considers all short-term investments with an 
initial maturity of three months or less to be cash equivalents. All deposits, certificates of deposit, 
commercial paper, money market funds, and the proprietary funds’ share of OCTA’s commingled 
investment pool represent cash and cash equivalents for cash flow purposes.
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Receivables

Receivables include an estimate for outstanding unpaid violations of the 91 and 405 Express Lanes 
that OCTA anticipates to collect. For violations less than 90 days old, the receivable is based on a 12-
month average of violations collected during that time and is recorded net of an allowance for 
uncollectible accounts. For those violations in excess of 90 days, the receivable is estimated using a 
three-year average of violations collected and is recorded net, as the majority is not considered 
probable of collection. Additionally, the 91 and 405 Express Lanes records a receivable for amounts 
owed from customers net of an allowance.

Since the 405 Express Lanes has only been in operation for less than a year, there is no sufficient 
collection history to determine the collection percentage. Due to the similarities between the 91 and 
405 Express Lanes, OCTA used the collection percentage from the 91 Express Lanes to estimate the 
outstanding unpaid violations for the 405 Express Lanes for fiscal year 2023-24.  

Interfund Transactions

During the course of operations, numerous transactions occur between individual funds involving 
goods provided or services rendered. There are also numerous transfers of revenues from funds 
authorized to receive the revenue to funds authorized to expend it. Outstanding interfund balances, 
including internal financing balances, are reported as due to/from other funds. Any residual balances 
outstanding between the governmental activities and business-type activities are reported in the 
government-wide financial statements as “internal balances.”

As a centralized transportation planning and administration agency, OCTA allocates costs related to 
administrative services from certain funds to benefiting funds. For the 2023-24 fiscal year, $94,974 of 
administrative services were charged to other OCTA funds from the general fund. These charges for 
services are reported as general government expenditures in governmental fund types and as 
administrative services expenses in the proprietary fund types.

Internal service funds are utilized by OCTA to account for risk management activities in the areas of 
general liability and workers’ compensation. Charges for risk management services are reported as 
general government expenditures in the governmental funds receiving the services and as wages, 
salaries and benefits or other operating expenses in the proprietary funds. The risk management 
internal service funds charged $11,031 to OCTA’s operating funds.

Inventory

All inventory is valued at cost using the average cost method, which approximates market.

Prepaid Retirement

Orange County Employee Retirement System (OCERS) provides a 7.00% discount to employers for 
early payment of employer contributions. OCTA elected to prepay employer contributions for fiscal 
year 2024-25 in order to benefit from this discount. Since OCERS records the prepaid retirement as a 
liability (unearned contributions) and recognizes them over the periods of the related payroll, the 
prepaid retirement is reported by OCTA as a prepaid asset in the governmental fund financial 
statements (modified accrual).
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Restricted Cash and Investments

Certain proceeds of OCTA’s long-term debt, as well as certain resources set aside for their repayment 
or capital maintenance, are classified as restricted investments, because they are maintained in 
separate investment accounts and their use is limited by applicable debt covenants.

In addition, OCTA has restricted investments held by the California Community foundation (CCF). The 
amount invested in the CCF investment pool is a restricted asset as approved for funding by the 
OCTA Board of Directors in October of 2014. The CCF is headquartered in Los Angeles, California. 
CCF is a community foundation and holds a 501(c)3 status, which meets California State Government 
Code requirements for community foundations. Legislation providing for OCTA to use a qualified 
organization to hold and manage the endowment is provided in Government Code §§65965-65968. 
An investment committee is responsible for oversight of the foundation’s investment pools. The 
Endowment Pool is a diversified pool invested for long-term growth and appreciation while providing a 
relatively predictable stream of distributions that keeps the pace with inflation over time. The pool 
includes a mix of asset classes including equities, fixed income, hedge funds, real assets and venture 
capital. The target asset allocation is approximately 50% public equity, 20% fixed income, 15% hedge 
funds, 10% real assets and 5% private equity & venture capital. 

The purpose of the agreement between CCF and OCTA is to provide for the establishment of a fund 
within the CCF to receive and hold M2 Environmental Mitigation Program contributions made by 
OCTA during the endowment funding period for use in establishing the permanent endowment 
pursuant to the conservation plan. OCTA is the beneficiary of the fund and, therefore, has reported a 
restricted asset in the financial statements.

The CCF shall hold, administer, invest, and reinvest the fund in accordance with the CCF’s proposal 
and the objectives set forth in the Scope of Work of the Request for Proposal, each of which is 
incorporated into the agreement by reference, and in compliance with all applicable state and federal 
laws, including, but not limited to, Sections 65965, 65966, 69667, and 65968 of the California 
Government Code and the Uniform Prudent Management of Institutional Funds Act, California 
Probate Code Section 18501 et seq. The agreement shall remain in place in full force and effect 
through December 31, 2029.

In addition, with the implementation of GASB Statement No. 84, Fiduciary Activities, the assets 
related to Additional Retiree Benefit Account (ARBA) supplemental pension plan through OCERS, 
previously reported in fiduciary fund, are reported in General Fund starting fiscal year 2020-21. The 
assets are held in a revocable trust and are classified as restricted investments.

Assets Held for Resale

OCTA holds title to property in connection with the purchase of rights-of-way for infrastructure not held 
by OCTA. These assets are reported as assets held for resale in the governmental activities column 
in the government-wide financial statements except in cases in which OCTA has entered into a sales 
contract prior to the issuance of the financial statements. In these cases, the assets held for resale 
are reported in the governmental funds financial statements. Proceeds received will be reimbursed to 
the fund in which the initial expenditure was recorded.

Capital Assets

Capital assets include land, construction in progress, buildings and improvements, infrastructure, 
machinery, equipment and furniture, transit vehicles, toll facility franchise, transponders, intangible 
right-to-use lease assets, and intangible right-to-use subscription-based information technology 
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arrangements (SBITA) assets, and are reported in the applicable governmental or business-type 
activities columns in the government-wide financial statements.

Capital assets are defined by OCTA as assets with an initial, individual cost of more than $5 and a 
useful life exceeding one year. OCTA also capitalizes non-sticker transponder purchases, as they are 
considered a significant class of assets even though individually their cost is less than $5. OCTA also 
capitalize assets whose individual acquisition costs are less than the threshold for an individual asset, 
but are significant in aggregate. 

Capital assets are recorded at historical cost or estimated historical cost if purchased or constructed. 
Donated capital assets are recorded at acquisition value at the donation date. OCTA also records the 
value of intangible right-to-use assets based on the underlying leased asset in accordance with GASB 
Statement No. 87, Leases. The right-to-use intangible asset is amortized each year over the shorter 
of lease term or useful life of the asset. In addition, OCTA records the value of intangible right-to-use 
SBITA assets in accordance with GASB Statement No. 96, SBITAs. The subscription asset is 
amortized year over the shorter of the subscription term or the useful life of the underlying IT assets. 

Freeway construction and certain purchases of right-of-way property, for which title vests with 
Caltrans, are included in capital outlay. Infrastructure consisting primarily of freeway construction and 
right-of-way acquisition is not recorded as a capital asset in those instances where OCTA does not 
intend to maintain or operate the property when complete.

The costs of normal maintenance and repairs that do not add to the value of an asset or materially 
extend an asset’s life are not capitalized.  

Buildings, machinery, equipment and furniture, vehicles, transponders, and intangible right-to-use 
assets are depreciated using the straight line method over the following estimated useful lives:

Asset Type Useful Life
Buildings and improvements 10-30 years
Infrastructure 50 years
Machinery, equipment and furniture 3-10 years
Transit vehicles 3-18 years
Transponders 5-7 years
Intangible right-to-use (building) 30 years
Intangible right-to-use (equipment) 3 years
Intangible right-to-use (SBITA) 3 years

The toll facility franchise is amortized over the remaining life of the franchise agreement through 
December 2065.

Leases

Lessee: OCTA is a lessee for a noncancellable lease of buildings and equipment. OCTA recognizes 
lease liabilities and intangible right-to-use lease assets (lease assets) in the government-wide 
financial statements. OCTA recognizes lease liabilities with an initial, individual value of $5 or more.
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At the commencement of a lease, OCTA initially measures the lease liabilities at the present value of 
payments expected to be made during the lease term. Subsequently, the lease liabilities are reduced 
by the principal portion of the lease payments made. The lease assets are initially measured as the 
initial amount of the lease liabilities, adjusted for lease payments made at or before the lease 
commencement date, plus certain initial direct costs. Subsequently, the lease assets are amortized on 
a straight-line basis over the shorter of its useful life or the lease term.

Key estimates and judgements related to lease include how OCTA determines (1) the discount rate it 
uses to discount the expected lease payments to present value, (2) lease term, and (3) lease 
payments. OCTA uses the interest rate charged by the lessor as the discount rate. When the interest 
rate charged by the lessor is not provided, OCTA generally uses its estimated incremental borrowing 
rate as the discount rate for leases. The lease term includes the noncancellable period of the lease. 
Lease payments included in the measurement of the lease liabilities are composed of fixed payments 
and purchase option price that OCTA is reasonably certain to exercise.

OCTA monitors changes in circumstances that would require a remeasurement of its leases and will 
remeasure the lease assets and liabilities if certain changes occur that are expected to significantly 
affect the amount of the lease liabilities. Lease assets are reported with other capital assets and lease 
liabilities are reported with long-term debt on the statement of net position.

Lessor: OCTA is a lessor for a noncancellable lease of land. OCTA recognizes a lease receivable and 
a deferred inflow of resources in the government-wide and governmental fund financial statements.

At the commencement of a lease, OCTA initially measures the lease receivables at the present value 
of payments expected to be received during the lease term. Subsequently, the lease receivables are 
reduced by the principal portion of lease payments received. The deferred inflow of resources is 
initially measured as the initial amount of the lease receivables, adjusted for lease payments received 
at or before the lease commencement date. Subsequently, the deferred inflow of resources is 
recognized as revenue over the life of the lease term.

Key estimates and judgments include how OCTA determines (1) the discount rate it uses to discount 
the expected lease receipts to present value, (2) lease term, and (3) lease receipts. OCTA uses its 
estimated incremental borrowing rate as the discount rate for leases. The lease term includes the 
noncancellable period of the lease. Lease receipts included in the measurement of the lease 
receivables is composed of fixed payments from the lessee.

OCTA monitors changes in circumstances that would require a remeasurement of its lease, and will 
remeasure the lease receivables and deferred inflows of resources if certain changes occur that are 
expected to significantly affect the amount of the lease receivables.

Subscription-Based Information Technology Arrangements (SBITAs)

OCTA recognizes a subscription asset (intangible asset) and a corresponding subscription liability. A 
subscription liability is recognized at the commencement of the subscription term, which is when the 
subscription asset is placed into service. The subscription liability is initially measured at the present 
value of subscription payments expected to be made during the subscription term. Future subscription 
payments are discounted using the interest rate the SBITA vendor charges OCTA, when available, or 
estimated incremental borrowing rate as the discount rate for SBITAs. OCTA recognizes amortization 
of the discount on the subscription liability as an outflow of resources in subsequent financial 
reporting periods.
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The subscription asset is initially measured as the sum of (1) the initial subscription liability amount, 
(2) payments made to the SBITA vendor before commencement of the subscription term, and (3) 
capitalizable implementation costs, less any incentives received from the SBITA vendor at or before 
the commencement of the subscription term. OCTA recognizes amortization of the subscription asset 
as an outflow of resources over the subscription term.

Compensated Absences

Vacation hours accumulated and not taken are accrued at fiscal year-end, and a liability is reported in 
the government-wide and proprietary fund financial statements.

Sick leave is recorded as an expenditure or expense when taken by the employee. Annually, all 
administrative, maintenance, and Transportation Communication International Union employees may 
elect to be paid for sick leave accumulated in excess of 120 hours. Coach operators, on the other 
hand, may elect to be paid for sick leave accumulated in excess of 80 hours each year in December.

Upon termination, an employee with over 10 years of service is paid any earned but unused sick 
leave up to a ceiling determined by the employee’s applicable union agreement or the personnel and 
salary resolution. Sick leave is accrued at year-end using the vesting method, and a liability is 
reported in the government-wide and proprietary fund financial statements.

A liability for vacation and sick leave is reported in the governmental funds as a result of employee 
terminations.

Deferred Outflows/Inflows of Resources

In addition to assets, the financial statements include a separate section for deferred outflows of 
resources. This separate financial statement element; deferred outflows of resources, represents a 
consumption of net assets that applies to a future period and so will not be recognized as an outflow 
of resources (expense/expenditure) until then. OCTA has four items that qualify for reporting in this 
category, which are reported in the government-wide statement of net position. The first item is the 
deferred charge on refunding which results from the difference in the carrying value of refunded debt 
and its reacquisition price. This amount is deferred and amortized over the shorter of the life of  the  
refunded or refunding debt. The second item is the deferred outflow related to pensions, which 
represents OCTA’s pension contributions made subsequent to the measurement date, change of 
assumptions, difference between expected and actual experience, and the net difference between 
projected and actual earnings on plan investments. The third item is the deferred outflow related to 
other postemployment benefits (OPEB), which represents the change of assumptions and difference 
between expected and actual experience. The fourth item is the deferred outflow related to Public-
Public Partnerships (PPP) which is measured based on the estimated carrying value of the underlying 
PPP asset as of the expected date of the transfer in ownership. This amount is deferred and 
amortized over the shorter of the PPP term or the useful life of the underlying PPP asset. Refer to 
note 12 for information related to amortization of deferred outflows of resources related to PPP.  

In addition to liabilities, the financial statements include a separate section for deferred inflows of 
resources. This separate financial statement element, deferred inflows of resources, represents an 
acquisition of net assets that applies to a future period and will not be recognized as an inflow of 
resources (revenue) until that time. On the modified accrual basis of accounting, OCTA has one type 
of deferred inflow, unavailable revenue. The governmental funds report unavailable revenue from 
multiple sources for grant reimbursements and a note receivable with the City of Anaheim for ARTIC. 
These amounts are deferred and recognized as an inflow of resources in the period that the amounts 
become available. In addition, OCTA has four deferred inflow of resources reported in the 
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government-wide statement of net position. These items are the deferred inflows related to leases, 
which represent value of the lease receivables plus any payments received at or before the 
commencement of the lease term that relate to future periods; deferred inflows related to refunding; 
and pensions and OPEB, which represent the change of assumptions, difference between expected 
and actual experience, or the net difference between projected and actual earnings on plan 
investments. Refer to note 8 for information related to amortization of deferred inflows of resources 
related to leases, note 14 for information related to amortization of the deferred outflows/inflows of 
resources related to pensions and note 15 for the amortization of the deferred outflows/inflows related 
to OPEB.

Pension

For purposes of measuring the net pension liability, deferred outflows of resources, and deferred 
inflows of resources related to pension, and pension expense, information about the fiduciary net 
position of the OCTA’s Orange County Employees Retirement System (OCERS) pension plan, and 
additions to/deductions from the plan’s fiduciary net position have been determined on the same 
basis as it is reported by OCERS. For this purpose, benefit payments (including refunds of employee 
contributions) are recognized when due and payable in accordance with benefit terms. Investments 
are reported at fair value.

Other Postemployment Benefits (OPEB)

OPEB expense, deferred outflows/inflows of resources related to OPEB, and an implied subsidy 
payment were used to measure the total OPEB liability. OCTA does not provide any cash subsidy 
towards the benefit, and there are no assets accumulated in a trust for the plan.

Long-Term Debt

In the government-wide financial statements and proprietary fund financial statements, long-term debt 
is reported as a liability in the applicable governmental activities, business-type activities, or 
proprietary fund type statement of net position. Bond premiums and discounts are amortized over the 
life of the bonds using the straight-line method, which approximates the effective interest method. 
Bonds payable are reported net of the applicable bond premium or discount. Bond issuance costs are 
recognized as an expense in the period incurred.

In the fund financial statements, governmental funds recognize bond premiums and discounts, as well 
as bond issuance costs, in the current period. The face amount of debt is reported as other financing 
sources. Premiums received on debt issuances are reported as other financing sources, while 
discounts on debt issuances are reported as other financing uses. Issuance costs, whether or not 
withheld from the actual debt proceeds received, are reported as debt service expenditures.

Risk Management

OCTA accounts for its risk management activities in internal service funds. Separate internal service 
funds are used for general liability and workers’ compensation. Charges by internal service funds to 
the general fund, certain special revenue funds, and OCTD enterprise fund are based on historical 
cost information and are adjusted over time, so that internal service fund revenues and expenses are 
approximately equal. Expenses for the actual or estimated loss from claims are recorded when it is 
probable that a loss will be incurred and the amount can reasonably be determined. OCTA’s risk 
management activities are a combination of purchased insurance coverage and self-insured risk 
retention. OCTA’s real and personal property, including revenue and non-revenue vehicles, are 
covered under a commercial property insurance policy. The 91 and 405 Express Lanes enterprise 
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funds have purchased commercial property insurance, including business interruption, earthquake 
and flood coverage related to the toll facility.

Property Taxes

Property taxes are allocated to OCTA from the County based upon a percentage of real property 
taxes levied by the County. Following is the property tax calendar:

Lien Date January 1
Levy Date 4th Monday in September
Due Dates November 1 and February 1
Collection Dates December 10 and April 10

Contributions to Other Agencies

Contributions to other agencies primarily represent sales tax revenues received by LTA and disbursed 
to cities for competitive projects, the local fair share, the senior mobility program, and to other outside 
agencies for projects which are in accordance with the Measure M ordinance. Additionally, 
contributions are made to Southern California Regional Rail Authority (SCRRA) by LTA.

Net Position

In the government-wide financial statements, net position represents the difference between assets 
plus deferred outflow of resources and liabilities plus deferred inflow of resources and is classified into 
three categories.

• Net investment in capital assets – This balance reflects the net position of OCTA that is 
invested in capital assets, net of related debt. This net position is generally not accessible for 
other purposes.

• Restricted Net Position – This balance represents net position that is not accessible for 
general use because their use is subject to restrictions enforceable by third parties. The 
government-wide statement of net position reports $787,232 of net position restricted by 
enabling legislation for Measure M program, debt service, transportation programs, pension 
benefits, capital, operating reserve, and State of Good Repair Program. 

• Unrestricted Net Position – This balance represents net position that is available for general 
use.

Fund Balance Classifications

The governmental fund financial statements present fund balances based on classifications that 
comprise a hierarchy that is based primarily on the extent to which OCTA is bound to honor 
constraints on the specific purposes for which amounts can be spent.

The classifications used in the governmental fund financial statements are as follows:

• Nonspendable – amounts that cannot be spent either because they are not in spendable 
form or because they are legally or contractually required to be maintained intact.
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• Restricted – amounts that can be spent only for specific purposes because of constitutional 
provisions or enabling legislation or because of constraints that are externally imposed by 
creditors, grantors, contributors, or the laws or regulations of other governments.

• Committed – amounts that can be spent only for specific purposes determined by a formal 
action of the government’s highest level of decision-making authority. The Board, as the 
highest level of decision making authority, has the ability to commit fund balances through the 
adoption of a resolution. These committed amounts cannot be used for any other purpose 
unless the Board removes or modifies the use through the adoption of a subsequent 
resolution.

• Assigned – amounts that are constrained by OCTA’s intent to be used for specific purposes 
and that do not meet the criteria to be classified as restricted or committed. This classification 
also includes residual amounts in governmental funds, other than the General Fund. The 
Board establishes and modifies assignments of fund balances through the adoption of the 
budget and subsequent budget amendments. The Board retains the authority to assign fund 
balances.

• Unassigned – this classification includes the residual fund balances for the General Fund. It 
also includes the negative residual fund balances of any other governmental fund that cannot 
be eliminated by offsetting assigned fund balance amounts.

When both restricted and unrestricted resources are available for use, it is OCTA’s policy to use 
restricted resources first and then unrestricted resources as they are needed. When using 
unrestricted fund balance amounts, OCTA’s Board approved policy is to use committed amounts first, 
followed by assigned and then unassigned.

Use of Estimates

The preparation of financial statements in conformity with accounting principles generally accepted in 
the United States requires management to make estimates and assumptions that affect certain 
reported amounts and disclosures during the reporting period. As such, actual results could differ from 
those estimates.

2. RECONCILIATION OF GOVERNMENT-WIDE AND FUND FINANCIAL STATEMENTS

Explanation of certain differences between the governmental funds balance sheet and the 
government-wide statement of net position

The governmental funds balance sheet includes a reconciliation between fund balance – total 
governmental funds and net position – governmental activities as reported in the government- wide 
statement of net position.

One element of that reconciliation explains that “Capital assets used in governmental activities are not 
financial resources, and therefore, are not reported in the funds.” The details of this $681,639 
difference are as follows:
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Capital assets $ 726,086 
Less accumulated depreciation  (23,218) 
Less lease and subscription liabilities  (21,229) 
Net adjustment to increase fund balance – total governmental funds to 
arrive at net position – governmental activities $ 681,639 

Another element of that reconciliation explains that “Long-term liabilities, including bonds payable, are 
not due and payable in the current period, and therefore, are not reported in the funds.” The details of 
this $(634,530) difference are as follows:

Bonds payable $ (569,315) 
Plus unamortized bond issuance premium (to be amortized to interest expense)  (52,512) 
Administrative headquarters’ rent holiday  (3,839) 
Compensated absences  (8,864) 
Net adjustment to decrease fund balance – total governmental funds to 
arrive at net position – governmental activities $ (634,530) 

Explanation of certain differences between the governmental funds statement of revenues, 
expenditures and changes in fund balances and the government-wide statement of activities

The governmental funds statement of revenues, expenditures and changes in fund balances includes 
a reconciliation between net changes in fund balances – total governmental funds and changes in net 
position - governmental activities as reported in the government-wide statement of activities.

One element of that reconciliation explains that “governmental funds report capital outlays as 
expenditures. However, in the statement of activities the cost of those assets is allocated over their 
estimated useful lives and reported as depreciation and amortization expense, or allocated to the 
appropriate functional expense when the cost does not meet the capitalization criteria based on the 
ownership of the assets.” The details of this $95,200 difference are as follows:

Capital outlay $ 101,201 
Depreciation expense  (6,001) 
Net adjustment to increase net change in fund balance – total governmental 
funds to arrive at change in net position – governmental activities $ 95,200 

Another element of that reconciliation states that “The issuance of long-term debt (e.g., bonds) 
provides current financial resources to governmental funds, while the repayment of the principal of 
long-term debt consumes the current financial resources of governmental funds. Neither transaction, 
however, has any effect on net position. Also, governmental funds report the effect of premiums, 
discounts, and similar items when debt is first issued, whereas these amounts are amortized in the 
statement of activities.” The details of this $24,022 difference are as follows:

Principal repayments $ 20,920 
Change in accrued interest  395 
Amortization of premium/deferred charge on refunding  2,707 
Net adjustment to increase net change in fund balance – total governmental 
funds to arrive at change in net position – governmental activities $ 24,022 
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3. CASH AND INVESTMENTS

Cash and investments are comprised of the following at June 30, 2024:

Cash:
Deposits $ 17,978 
Petty Cash  7 

Total Cash  17,985 

Investments:
Orange County Treasurer  17,293 
LAIF  6,929 
Trustee  495,821 
Custodian  2,016,492 
CA Community Foundation (CCF)  28,425 

Total Investments  2,564,960 

Total Cash and Investments $ 2,582,945 

Total cash and investments are reported in the following funds: 

Unrestricted Cash and Investments:
Governmental Funds $ 793,668 
Proprietary Funds:

Enterprise Funds  1,144,065 
Internal Service Funds  59,040 

Restricted Cash and Investments:
Governmental Funds  549,037 
Proprietary Funds:

Enterprise Funds  37,135 

Total Cash and Investments $ 2,582,945 

Restricted investments represent reserves for debt service, capital and operations.
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As of June 30, 2024, OCTA had the following investments along with weighted average maturity 
(WAM) information:

Investment
Fair

Value

Interest Rate 
Range

(Rounded) Maturity Range
WAM

(Years)
Orange County Investment Pool* $ 17,293 2.615% - 4.310% 1 day - 5 years 1.115
Local Agency Investment Fund*  6,929 3.167% - 4.480% 217 - 260 Days 0.595
U. S. Treasuries  890,268 0.250% - 4.625% 07/15/24 - 05/31/29 2.074
U. S. Agency Notes  264,310 0.375% - 5.625% 09/25/24 - 04/30/29 2.082
Medium Term Notes  356,122 0.625% - 5.882% 07/15/24 - 11/15/28 1.954
Variable Rate Notes  144,974 0.768% - 6.615% 09/01/24 - 08/25/28 2.437
Mortgage & Asset Backed 
Securities  282,812 0.300% - 6.510% 07/21/25 - 06/20/29 3.510
Money Market Funds *  428,423 4.930% - 5.240% 07/01/2024 0.003
Municipal Debt  26,359 0.873% - 5.540% 07/01/24 - 07/01/28 1.852
Commercial Paper *  49,014 5.310% - 5.370% 09/10/24 - 12/27/24 0.344
Negotiable CD*  53,349 4.760% - 5.900% 07/02/24 - 02/01/27 0.757
CCF Investment Fund  28,425 NA NA NA
Supranational  16,682 0.500% - 4.500% 09/23/24 - 01/15/27 1.413

Total Investments $ 2,564,960 

Portfolio Weighted 1.767
* Money market funds, commercial paper, negotiable CD, OCIP, and LAIF are measured at amortized cost which approximates 
fair value.

OCTA holds investments that are measured at fair value on a recurring basis. Recurring fair value 
measurements are those that GASB Statements require or permit in the statement of net position at 
the end of each reporting period. Fair value measurements are categorized based on the valuation 
inputs used to measure an asset’s fair value: Level 1 inputs are quoted prices in active markets for 
identical assets; Level 2 inputs are inputs - other than quoted prices included in Level 1 - that are 
observable including quoted prices for similar assets in active markets and quoted prices for identical 
or similar assets in markets that are not active; Level 3 inputs are significant unobservable inputs.

As of June 30, 2024, most of OCTA’s investments, categorized within the fair value hierarchy, are 
classified as Level 2. These investments are valued using the market valuation approach based on 
quoted prices for similar assets with exception of the investment in the CA Community Foundation 
Investment Fund (CCF) which is valued by the CCF using significant unobservable inputs and, 
therefore, classified as Level 3. Unobservable inputs used by CCF include the foundations own 
assumptions, market comparable rates, capitalization and occupancy rates.
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Fair Value Measurement using:
Quoted 

Prices in
Active 

Markets for
Identical 
Assets

Significant 
Other

Observable
Inputs

Significant
Unobservable

Inputs
Investments by Fair Value Level Total (Level 1) (Level 2) (Level 3)

U.S. Treasuries $ 890,268 $ — $ 890,268 $ — 
U.S. Agency Notes  264,310  —  264,310  — 
Medium Term Notes  356,122  —  356,122  — 
Mortgage & Asset Backed Securities  282,812  —  282,812  — 
Variable Rate Notes  144,974  —  144,974  — 
Municipal Debt  26,359  —  26,359  — 
CCF Investment Fund  28,425  —  —  28,425 
Supranationals  16,682  —  16,682  — 

Total Leveled Investments $ 2,009,952 $ — $ 1,981,527 $ 28,425 

Investments Not Subject to the Fair Value Hierarchy
Money Market Funds $ 428,423 
Orange County Investment Pool  17,293 
Local Agency Investment Fund  6,929 
Commercial Paper  49,014 
Negotiable Certificate of Deposit  53,349 

Total Investments Not Subject to
the Fair Value Hierarchy  555,008 

Total Investments $ 2,564,960 

Interest Rate Risk

OCTA manages exposure to declines in fair value from increasing interest rates by having an 
investment policy that limits maturities to five years while also staggering maturities across the 
portfolio. OCTA maintains a low duration strategy, targeting an estimated average portfolio duration of 
two to three years or less, with the intent of reducing interest rate risk. Portfolios with low duration are 
less volatile, therefore, less sensitive to interest rate changes. In accordance with the Policy, amounts 
restricted for debt service reserves are invested in accordance with the maturity provision of their 
specific indenture, which may extend beyond five years.

As of June 30, 2024, mortgage and asset-backed securities totaled $282,812. The underlying assets 
are consumer receivables that include credit cards, auto and home loans. The securities have a fixed 
interest rate and are rated AA or higher by a nationally recognized statistical rating organizations 
(NRSROs).

Custodial Credit Risk

Custodial credit risk for deposits is the risk that, in the event of the failure of a depository financial 
institution, a government will not be able to recover its deposits or will not be able to recover collateral 
securities that are in the possession of an outside party. The custodial credit risk in terms of 
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investments is the risk that, in the event of the failure of the counterparty (e.g., broker-dealer) to a 
transaction, a government will not be able to recover the value of its investment or collateral securities 
that are in the possession of another party. The Policy requires that a third- party bank custody 
department hold all securities owned by OCTA. All trades are settled on a delivery versus payment 
basis through OCTA’s safekeeping agent. At June 30, 2024, OCTA did not have any deposits or 
securities exposed to custodial credit risk and there was no securities lending.

Credit Risk

The Policy sets minimum acceptable credit ratings for investments from any of the three NRSROs: 
Standard & Poor’s (S&P), Moody’s Investor Service (Moody’s), and Fitch Rating’s (Fitch).

For an issuer of short-term debt, the rating must be no less than A-1 (S&P), P-1 (Moody’s), or F1 
(Fitch), while an issuer of long-term debt shall be rated no less than an “A” by an NSRSO.

The following is a summary of the credit quality distribution and concentration of credit risk by 
investment type as a percentage of each pool’s fair value at June 30, 2024 (NR means Not Rated, US 
means obligation of the United States (U.S.) government or obligations explicitly guaranteed by the 
U.S. government):

       
Investments S&P Moody’s % of Portfolio

CA Community Foundation Fund NR NR 1.11%
Orange County Investment Pool NR NR 0.67%
Local Agency Investment Fund NR NR 0.27%
U.S. Treasuries NR NR 34.71%
U.S. Agency Notes NR NR 10.30%
Medium Term Notes

Corporate Notes AA Aaa 1.18%
Corporate Notes AA Aa 1.87%
Corporate Notes AA A 0.58%
Corporate Notes A Aa 1.68%
Corporate Notes A A 7.50%
Corporate Notes A Baa 0.17%
F&G Global Funding A NR 0.08%
Corporate Notes BBB A 0.48%
Corporate Notes BBB Baa 0.35%

Mortgage and Asset-Backed Securities
Securities AAA Aaa 2.37%
Securities AAA NR 5.27%
Securities AA NR 0.06%
Securities NR Aaa 3.31%
Ford NR Aa 0.02%
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Investments S&P Moody’s % of Portfolio
Variable Rate Notes

Notes AA Aaa 1.56%
Morgan Stanley A Aa 0.08%
Notes A A 3.04%
Notes A Baa 0.25%
Notes BBB A 0.70%
Nextera Energy BBB Baa 0.02%

Money Market Funds AAA Aaa 16.7%
Municipal Bonds

Alabama Federal Aid Hwy AAA Aa 0.05%
Los Angeles CA Community College AA Aaa 0.08%
Various Agencies AA Aa 0.06%
New Jersey St Turnpike Authority AA A 0.03%
Various Agencies AA NR 0.18%
Various Agencies A Aa 0.25%
Various Agencies A A 0.09%
Various Agencies NR Aa 0.29%

Commercial Paper
   Barclays & Natixis A-1 P-1 1.91%
Certificate of Deposit

Various AA Aa 0.37%
Various A Aa 1.26%
Various A A 0.45%

Supranational
Various AAA Aaa 0.65%

Total 100%

Concentration of Credit Risk

At June 30, 2024, OCTA did not exceed the Policy maximum concentrations. Issuer/Counter-Party 
Diversification Guidelines for All Securities Except U.S. Treasuries and U.S. 

Government Agency Securities:

• Any one corporation, bank, local agency, special purpose vehicle or other corporate issuer name 
for one or more series of securities shall not exceed 5% of the portfolio.

Issuer/Counter-Party Diversification Guidelines for OCTA’s Debt:

• OCTA can purchase all or a portion of the OCTA’s debt, including notes and bonds payable solely 
out of the revenues from a revenue-producing property owned, controlled or operated by OCTA or 
by a department, board, agency or authority of OCTA which may bear interest at a fixed or 
floating rate, providing the purchase does not exceed 25% of the Maximum Portfolio and when 
authorized by the Internal Revenue Service.
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The following is a summary of the concentration of credit risk by issuer as a percentage of the OCTA’s 
investment portfolio at June 30, 2024:

Issuer Amount
% of OCTA’s

Portfolio
Federal Home Loan Mortgage Corporation $ 133,817  5.22 %

Investment in State Investment Pool

OCTA is a voluntary participant in the Local Agency Investment Fund (LAIF) that is regulated by the 
California Government Code. The Investment Advisory Board provides oversight for LAIF, consisting 
of five members as designated by statute, which includes the Treasurer of the State of California. The 
value of OCTA’s investment in this pool is reported on an amortized cost basis in the accompanying 
financial statements, based upon OCTA’s pro-rata share of the entire LAIF portfolio.

The balance available for withdrawal is based on the accounting records maintained by LAIF, which 
are recorded on an amortized cost basis. Deposits and withdrawals are made on the basis of $1.00 
(absolute dollars) and not fair value.

Investment in Orange County Investment Pool

The TDA guidelines require the California Department of Tax and Fee Administration (CDTFA) to 
deposit State Transit Assistance and Local Transportation funds with the OCIP until claimed by 
OCTA. OCIP is monitored by the Treasury Oversight Committee (TOC) established by the County of 
Orange Board of Supervisors on December 19, 1995 by Resolution No. 95-946. The TOC reviews 
and monitors the annual investment policy prepared by the Treasurer in accordance with Government 
Code §27133. The value of OCTA’s investment in this pool is reported on an amortized cost basis in 
the accompanying financial statements, based upon OCTA’s pro-rata share of the entire OCIP 
portfolio, which is adjusted by the application of a fair value factor provided by OCIP. Deposits and 
withdrawals are made on the basis of $1.00 (absolute dollars) and not fair value.

Investment in CA Community Foundation Investment Pool

The fair value of OCTA’s investment in this pool is reported in the accompanying financial statements 
at amounts based upon OCTA’s pro-rata share of the fair value provided by CCF for the entire CCF 
portfolio (in relation to the amortized cost of that portfolio).

4. GRANTS AND STATE ASSISTANCE

Operating Assistance Grants

Under provisions of the Federal Transit Administration (FTA), funds are available to OCTA for 
Americans with Disabilities Act (ADA) paratransit operating assistance, preventive maintenance, 
capital cost of contracting, demonstration projects, transportation planning, and related services. The 
appropriations for fiscal year 2023-24 total $74,846. A receivable of $35,349 is outstanding as of 
June 30, 2024.
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Capital Grants

Under the provisions of FTA, appropriations are available for the development and capital 
investments for a public transportation system including the acquisition and construction of facilities, 
transit vehicles and related support equipment. The appropriations for fiscal year 2023-24 related to 
capital investments total $—. A receivable of $9,220 is outstanding as of June 30, 2024.

Local Transportation Fund

In fiscal year 2023-24, LTF received revenues from a one-quarter percent state sales and use tax 
through provisions of the TDA, as amended. Under TDA, revenues are to be made available to OCTD 
for planning, paratransit, and for operating expenses. In fiscal year 2023-24, OCTA became entitled to 
$199,294 in LTF revenues. The remaining revenues received by LTF were contributed to other 
claimants for administration, planning, and operations.

State Transit Assistance Program

State Transit Assistance (STA) revenue is generated by the state sales tax on diesel fuel as specified 
under the gas tax swap enacted in March 2010. The Road Repair and Accountability Act of 2017, 
signed into law April 2017, provided additional funding under the State of Good Repair (SGR) 
Program. This program is funded from a portion of new Transportation Improvement Fee on vehicle 
registrations and provides transit operators in California funding for eligible transit maintenance, 
rehabilitation, and capital projects. OCTA received $49,788 and $7,115 in STA and SGR respectively, 
in fiscal year 2023-24.

5. DUE FROM/TO OTHER GOVERNMENTS

Amounts due from other governments as of June 30, 2024 in the fund financial statements are as 
follows:

Governmental Funds Enterprise Funds

Receivables: General LTA LTF
LTA Debt 
Service

Nonmajor
Funds OCTD 91 EL Total

Sales taxes $ — $ 71,011 $ 37,826 $ — $ 15,310 $ — $ — $ 124,147 
Projects  25  25,280  —  2,126  —  12  —  27,443 
Other  4,679  329  —  —  1,384  5,797  83  12,272 

Total $ 4,704 $ 96,620 $ 37,826 $ 2,126 $ 16,694 $ 5,809 $ 83 $ 163,862 

Amounts due to other governments as of June 30, 2024 are as follows:

Governmental Funds Enterprise Funds

Payables: General LTA LTF

General 
Capital 
Project

Nonmajor
Funds OCTD 91 EL 405 EL Total

Projects $ — $ 35,183 $ 235 $ 195 $ — $ 824 $ 17 $ 487 $ 36,941 
Use taxes  —  —  —  —  —  6  —  —  6 
Other  152  274  —  —  46  1,491  1,277  —  3,240 

Total $ 152 $ 35,457 $ 235 $ 195 $ 46 $ 2,321 $ 1,294 $ 487 $ 40,187 
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6. INTERFUND RECEIVABLES/PAYABLES AND TRANSFERS

The composition of interfund balances at June 30, 2024 is as follows: 

Due to/from other funds:  
     

Receivable Funds

Payable Funds General LTA

General 
Capital 
Project

Nonmajor 
Governmental OCTD 

Nonmajor 
Enterprise Total

LTA $ — $ — $ 49,875 $ 78 $ — $ 10 $ 49,963 
LTF  374  —  —  —  —  —  374 
General Capital 
Project  —  7,665  —  —  —  —  7,665 
Nonmajor 
Governmental  —  —  —  —  15,310  —  15,310 
OCTD  —  —  58  —  —  —  58 
91 EL  —  9,181  —  —  —  —  9,181 

Total $ 374 $ 16,846 $ 49,933 $ 78 $ 15,310 $ 10 $ 82,551 

The due to/from other funds arise due to short-term funding for certain projects, operations, and 
temporary cash deficit. These projects include ARTIC, Placentia Station, OC Streetcar project, OCTD 
capital and operating cost, OCTD & CTSA operations, SR-91 Improvement Project, and I-405 
Improvement Project.

Interfund transfers:

Transfers In

Transfers Out General LTA
LTA Debt 
Service

General 
Capital 
Project

Nonmajor 
Governmental OCTD 

405 
Express 
Lanes

Nonmajor 
Enterprise Total

General $ — $ 22,174 $ — $ — $ — $ — $ — $ — $ 22,174 

LTA  —  —  51,397  73,664  5,410  9,920  125,222  950  266,563 

LTF  5,076  —  —  —  —  194,218  —  —  199,294 

LTA Debt 
Service  —  11,340  —  —  —  —  —  —  11,340 

Nonmajor 
Governmental  —  —  —  —  —  56,904  —  —  56,904 

OCTD  —  4,403  —  537  —  —  —  —  4,940 

91 EL  —  15,243  —  —  —  —  —  —  15,243 

Total $ 5,076 $ 53,160 $ 51,397 $ 74,201 $ 5,410 $ 261,042 $ 125,222 $ 950 $ 576,458 

Interfund transfers reflect a flow of assets between funds and blended component units of the primary 
governments without an equivalent flow of assets in return. The purpose of these transfers were 
primarily to: 1) relay cash from LTA fund to LTA Debt Service fund for the retirement of long-term 
obligations, 2) provide resources to fund various project costs such as SR-91 improvement project, 
Transportation Security Operations Center (TSOC) construction project, OC Streetcar project, OCTD 
capital and operating costs 3) contribute resources to finance operating costs for OCTA’s bus 
program, 4) transfer Measure M sales tax revenues to support various services/programs such as 
fare stabilization program, stationlink services rail feeder, and i-shuttle Project V services. In fiscal 
year 2023-24, the Common Urban Rail Endowment (CURE) Fund’s balances previously reported 
under the General fund was transferred to LTA fund.
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7. CAPITAL ASSETS
Capital assets activity for the year ended June 30, 2024 is as follows:

Beginning 
Balance Increases Decreases Transfer 

Ending
Balance

Governmental activities:
Capital assets, not being depreciated:

Land $ 172,236 $ — $ — $ — $ 172,236 
Right-of-way improvements  7,300  —  —  —  7,300 
Construction in progress  399,938  100,071  —  (42)  499,967 

Total capital assets, not being depreciated  579,474  100,071  —  (42)  679,503 
Capital assets, being depreciated:

Building and improvements  2,003  —  —  —  2,003 
Machinery, equipment and furniture  10,538  484  (794)  42  10,270 
Intangible right-to-use (building)  32,006  —  —  —  32,006 
Intangible right-to-use (equipment)  186  244  (186)  —  244 
Intangible right-to-use (SBITA)  1,772  402  (114)  —  2,060 

Total capital assets, being depreciated  46,505  1,130  (1,094)  42  46,583 
Less accumulated depreciation for:

Buildings and improvements  (1,387)  (78)  —  —  (1,465) 
Machinery, equipment and furniture  (7,891)  (852)  794  —  (7,949) 
Intangible right-to-use (building)  (8,442)  (4,221)  —  —  (12,663) 
Intangible right-to-use (equipment)  (166)  (55)  186  —  (35) 
Intangible right-to-use (SBITA)  (425)  (795)  114  —  (1,106) 

Total accumulated depreciation  (18,311)  (6,001)  1,094  —  (23,218) 
Total capital assets, being depreciated, net  28,194  (4,871)  —  42  23,365 
Governmental activities capital assets, net  607,668  95,200  —  —  702,868 

Business-type activities:
Capital assets, not being depreciated:

Land  57,106  3,279  —  24,159  84,544 
Construction in progress  480,473  31,645  —  (495,629)  16,489 

Total capital assets, not being depreciated  537,579  34,924  —  (471,470)  101,033 
Capital assets, being depreciated and amortized:

Building and improvements  160,889  272  —  2,242  163,403 
Infrastructure  —  —  (2,732)  409,019  406,287 
Transit vehicles  367,581  27,839  (26,845)  46,438  415,013 
Machinery, equipment and furniture  88,651  15,233  (859)  13,771  116,796 
Intangible right-to-use (building)  9,646  (45)  —  9,601 
Intangible right-to-use (SBITA)  680  —  —  —  680 
Toll facility franchise  205,264  —  —  —  205,264 

Total capital assets, being depreciated and amortized  832,711  43,344  (30,481)  471,470  1,317,044 
Less accumulated depreciation and amortization for:

Buildings and improvements  (105,112)  (5,509)  —  —  (110,621) 
Infrastructure  —  (4,605)  —  —  (4,605) 
Transit vehicles  (237,308)  (22,232)  26,644  —  (232,896) 
Machinery, equipment and furniture  (68,245)  (8,384)  808  —  (75,821) 
Intangible right-to-use (building)  (904)  (708)  —  —  (1,612) 
Intangible right-to-use (SBITA)  (112)  (227)  —  —  (339) 
Toll facility franchise  (95,330)  (2,586)  —  —  (97,916) 

Total accumulated depreciation and amortization  (507,011)  (44,251)  27,452  —  (523,810) 
Total capital assets, being depreciated and amortized, net  325,700  (907)  (3,029)  471,470  793,234 
Business-type activities capital assets, net $ 863,279 $ 34,017 $ (3,029) $ — $ 894,267 
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Depreciation and amortization expense was charged to functions/programs as follows:

Governmental activities:
General Government $ 5,949 
Motorist services  52 

Total $ 6,001 

Business-type activities:
Fixed route $ 28,671 
Paratransit  3,768 
Toll road  11,812 

Total $ 44,251 

Toll Facility Franchise

On January 3, 2003, OCTA purchased from the California Private Transportation Company (CPTC) its 
interest in a franchise agreement for a toll facility on a 10-mile segment of the Riverside Freeway/
State Route (SR) 91 between the Orange/Riverside County line and the Costa Mesa Freeway/SR-55. 
The purchase was enabled by State Assembly Bill (AB) 1010 (Correa), passed by the California 
legislature and signed by the governor in September 2002. The legislation provided the authority for 
OCTA to collect tolls and pay related financing costs until 2030, and eliminated noncompete 
provisions in the franchise agreement for needed improvements on SR-91. The franchise agreement 
with the State of California’s Department of Transportation (Caltrans) had granted CPTC the right to 
develop and construct the toll facility and to operate it for 35 years under a lease arrangement. 
Caltrans retains legal title to the real property components of the toll facility. There are no franchise 
fees or installment payments payable to Caltrans.

In September 2008, the Governor of California approved Senate Bill (SB) 1316 (Correa) as an update 
to the provisions of AB 1010. SB 1316 authorized OCTA to assign its franchise rights, interests and 
obligations in the Riverside County portion to the Riverside County Transportation Commission 
(RCTC), thereby allowing RCTC to add two toll lanes and a regular lane in each direction on the 
SR-91 from the Orange County line to Interstate 15. In addition, the bill authorized the terms of the 
franchise to expire no later than December 31, 2065. SB 1316 also required OCTA and RCTC to 
enter into an agreement providing for the coordination of their respective tolling facilities if RCTC was 
to construct and operate the toll facilities on the Riverside County portion of the SR-91 franchise.

In December 2011, the Board approved the assignment of OCTA’s franchise rights, interests and 
obligations in the Riverside County portion of the SR-91 franchise to RCTC. The Board also approved 
the extension of the expiration date to 2065 and a cooperative agreement between OCTA and RCTC 
that details the joint operation for the 91 Express Lanes extension.
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8. LEASES

OCTA adopted GASB Statement No. 87, Leases, for the fiscal year ended June 30, 2022. Under this 
Statement, OCTA, as a lessee, is required to recognize a lease liability and an intangible right-to-use 
lease asset, and as a lessor, OCTA is required to recognize a lease receivable and a deferred inflow 
of resources.

Lease receivables

In fiscal year 2023-24, OCTA has lease receivables comprised of six agreements, which OCTA is the 
lessor related to land. OCTA has recognized $316 in lease revenue and $24 in interest revenue 
during the current fiscal year related to these leases. As of June 30, 2024, OCTA has lease receivable 
in the amount of $3,367. Also, OCTA has a deferred inflow of resources associated with these leases 
that will be recognized as revenue over the lease terms. As of June 30, 2024, the balance of the 
deferred inflow of resources is $3,287. The following is a schedule of future minimum lease receivable 
as of June 30, 2024:

Year ending June 30, Principal Interest Total
2025 $ 482 $ 96 $ 578 
2026  504  77  581 
2027  498  62  560 
2028  492  49  541 
2029  331  35  366 
2030-2034  1,053  44  1,097 
2035-2039  5  —  5 
2040  2  —  2 

Total $ 3,367 $ 363 $ 3,730 

Lease payables

In fiscal year 2023-24, OCTA has a lease payable comprised of five agreements, which OCTA is a 
lessee for the use of buildings and equipment. As of June 30, 2024, OCTA has a lease liability in the 
amount of $29,363. The value of the right-to-use assets as of the end of the current fiscal year is 
$41,851 and has accumulated amortization of $14,310. The following is a schedule of future minimum 
lease liabilities as of June 30, 2024:

Year ending June 30, Principal Interest Total
2025 $ 4,686 $ 719 $ 5,405 
2026  4,942  635  5,577 
2027  5,087  548  5,635 
2028  5,331  459  5,790 
2029  3,477  370  3,847 
2030-2034  1,611  1,528  3,139 
2035-2039  1,965  1,054  3,019 
2039-2043  2,264  289  2,553 

Total $ 29,363 $ 5,602 $ 34,965 
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9. SUBSCRIPTION-BASED IT ARRANGEMENTS (SBITAs)

OCTA adopted GASB Statement No. 96, SBITAs, for the fiscal year ended June 30, 2023. The 
primary objective of this statement is to enhance the relevance and consistency of information about 
governments' subscription activities. This statement establishes a single model for subscription 
accounting based on the principle that subscriptions are financings of the right to use an underlying 
asset. Under this Statement, an organization is required to recognize a subscription liability and an 
intangible right-to-use subscription asset. 

In fiscal year 2023-24, OCTA recorded subscription payable comprised of five agreements, which 
OCTA is a lessee for the use of IT arrangements. As of June 30, 2024, OCTA has a subscription 
liability in the amount of $610. The value of the right-to-use assets as of the end of the current fiscal 
year is $1,295 with accumulated amortization of $1,022.

The following is a schedule of future minimum subscription liabilities as of June 30, 2024:

Year ending June 30, Principal Interest Total
2025 $ 322 $ 24 $ 346 
2026  156  11  167 
2027  82  4  86 
2028  50  1  51 

Total $ 610 $ 40 $ 650 

10. RISK MANAGEMENT – CLAIMS LIABILITY

OCTA is self-insured for workers' compensation and general liability claims. Workers’ compensation 
claims are self-insured with a maximum amount of $750,000 per claim with statutory limits. For fiscal 
year 2022-23 and fiscal year 2023-24, general liability claims are fully self-insured with an adequate 
funding reserve as required by the OCTA Board of Directors. Actual claim liabilities depend on such 
complex factors as inflation, changes in legal doctrines and damage awards. The process used in 
computing claims liability may not result in an exact amount but are actuarially determined on a yearly 
basis. Claims liabilities are re-evaluated periodically to take into consideration recently settled claims, 
the frequency of claims and other economic and social factors. There are no claims or settlements 
exceeded insurance coverage for each of the past three fiscal years. Management is of the opinion 
that the recorded liabilities for OCTA’s self-insured claims are adequate.

OCTA’s liability for claims where it has retained the risk of loss, as recorded in the appropriate internal 
service funds, is as follows:
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2024 2023
General Liability

Unpaid claims as of July 1 $ 6,102 $ 3,030 
Incurred claims (including claims incurred but not reported)  143  773 
Payments  (469)  (794) 
Increase in provision for prior years’ events  574  3,093 

Unpaid claims at June 30  6,350  6,102 

Workers’ Compensation
Unpaid claims as of July 1  14,725  16,327 

Incurred claims (including claims incurred but not reported)  1,165  582 
Payments  (5,534)  (4,836) 
Increase in provision for prior years’ events  4,967  2,652 

Unpaid claims at June 30  15,323  14,725 

Total unpaid claims at June 30  21,673  20,827 
Less current portion of unpaid claims  (4,181)  (3,870) 

Total long-term portion of unpaid claims $ 17,492 $ 16,957 

11. LONG-TERM DEBT

Sales Tax Revenue Bonds

On December 9, 2010, LTA issued $293,540 in M2 Sales Tax Revenue Bonds, 2010 Series A 
(Taxable Build America Bonds) and $59,030 in 2010 Series B (Tax-Exempt Bonds), to finance and 
refinance the costs of certain transportation projects located in Orange County, to restructure the Tax 
Exempt Commercial Paper (TECP) Program, and to fund capitalized interest and costs of issuance 
related to the 2010 Series Bonds. A reserve fund is not required in connection with the 2010 Series 
Bonds per the bond indenture. The transaction closed on December 23, 2010. A total of $75,000 was 
used to refund outstanding TECP.

On February 12, 2019, LTA issued $376,690 in M2 Sales Tax Revenue Bonds (Limited Tax Bonds), 
Series 2019 (the “Series 2019 Bonds”), i) to finance the costs of certain transportation projects 
located in Orange County, consisting of the general purpose lanes of I-405 Improvement Project; ii) to 
refund and defease $43,540 of the 2010 Series A Bonds, which resulted in gross cumulative cash 
flow savings of approximately $2,867 and net present value cumulative savings of approximately 
$2,584; and iii) to fund costs of issuance related to the Series 2019 Bonds. A reserve fund is not 
required in connection with the Series 2019 Bonds per the bond indenture. The transaction closed on 
February 26, 2019.

The OCTA's outstanding debt obligations related to M2 Sales Tax Revenue Bonds contain a provision 
that in an event of default, bondholders have the right to sue in order to force the Authority to cure the 
event of default, which may result in finance related consequences.
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A summary of the bonds outstanding is as follows:

2010 Series A 
(Taxable Build 

America Bonds)

2019 Series 
(Tax-Exempt

Bonds)
Issuance date 12/09/10 2/12/19
Original issue amount $ 293,540 $ 376,690 
Original issue premium  —  69,342 
Net Bond Proceeds $ 293,540 $ 446,032 

Issuance costs $ 1,905 $ 970 
Interest rates 5.56%-6.91% 3.00%-5.00%
Maturity range 2021-2041 2021-2041
Final maturity 2041 2041
Bonds outstanding $ 250,000 $ 319,315 
Plus unamortized premium  —  52,512 

Total $ 250,000 $ 371,827 

Annual debt service requirements on the sales tax revenue bonds as of June 30, 2024, are as 
follows:

Year Ending June 30, Principal Interest
2025 $ 21,950 $ 32,906 
2026  23,630  31,722 
2027  24,755  30,334 
2028  25,935  28,881 
2029  27,170  27,359 
2030-2034  156,585  111,323 
2035-2039  197,110  61,479 
2040-2041  92,180  8,146 

Total $ 569,315 $ 332,150 

Toll Road Revenue Refunding Bonds

On July 30, 2013, OCTA issued $124,415 in Senior Lien Toll Road Revenue Refunding Bonds (91 
Express Lanes) Series 2013 to refund the outstanding Toll Road Revenue Refunding Bonds (91 
Express Lanes) Series 2003-A, Series 2003 B-1 and Series 2003 B-2. OCTA refunded the 
outstanding Series 2003-A Bonds to reduce its total debt service payments over the life of the bonds 
and refunded the Series 2003 B-1 and Series 2003 B-2 Bonds to address the mandatory tender date 
of August 15, 2013 for the existing private placement with the OCIP. The Series 2013 Bonds were 
issued as fixed rate bonds. The transaction closed on August 8, 2013.

The OCTA's outstanding debt obligations related to Toll Road Revenue Refunding Bonds contain a 
provision that in an event of default, bondholders have the right to sue in order to force the Authority 
to cure the event of default, which may result in finance related consequences.
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On July 6, 2023, OCTA issued $47,545 in Senior Lien Toll Road Revenue Refunding Bonds, Series 
2023 (“91EL 2023 Bonds”). The All-In True Interest Cost (TIC) is 2.80%. With the 91EL 2023 Bonds 
proceeds of $47,545 and cash reserve of $26,296, OCTA refunded and defeased the outstanding  
Series 2013 Bonds, which resulted in net present value cumulative savings of $5,521.

A summary of the terms of the Toll Road Revenue Refunding Bonds is as follows:

2023 Series
(Toll Road Revenue Bonds)

Issuance date 7/6/23
Closing date 7/6/23
Original issue amount $ 47,545 
Cash reserve requirements $ 13,215 
Cash reserve balance $ 13,453 
Interest rate range  5 %
Maturity August 2030
Principal payment date August 15
Current balance $ 47,545 
Unamortized premium $ 4,009 
Deferred amount on refunding $ 4,159 

*Pursuant to the 2023 Toll Road Revenue Refunding Bonds Master Indenture of Trust and Supplemental 
Indentures, the following three reserve funds are required to be maintained: Senior Lien Reserve Fund 
$5,215,000, Major Maintenance Reserve Fund $5,000,000 and Operating Reserve Fund $3,000,000. At June 30, 
2024, all reserve requirements have been satisfied.

Annual debt service requirements on the tax-exempt bonds as of June 30, 2024, are as follows:

Year ending June 30, Principal Interest
2025 $ 5,820 $ 2,232 
2026  6,115  1,933 
2027  6,430  1,620 
2028  6,760  1,290 
2029  7,105  943 
2030-2031  15,315  775 

Total $ 47,545 $ 8,793 

TIFIA Loan

On September 9, 2021, OCTA and the Department of Transportation Build America Bureau Credit 
Programs Office (Bureau) executed a TIFIA loan for $628,930 as a direct borrowing with an interest 
rate of 1.95%. TIFIA loan was issued for the purpose of financing the I-405 Improvement Project, 
which includes the addition of one general-purpose lane and establishment of the 405 Express 
Lanes.

During the construction of the I-405 Improvement project, and for a period of up to five years following 
the substantial completion, interest on the TIFIA loan is capitalized and added to the initial TIFIA loan. 
The loan requires mandatory debt service payments at a minimum and scheduled debt service 
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payments to the extent that additional funds are available. Annual debt service payment will 
commence on June 1, 2028 through June 1, 2058. In fiscal year 2022-23, the entire TIFIA loan of 
$628,930 was drawn and unused balance under the loan agreement is $0. In addition, OCTA prepaid 
$15,219 of principal on the TIFIA Loan Agreement. As of June 30, 2024, the outstanding balance is 
$632,355, including interest accretion of $18,644.

The TIFIA loan is secured solely by toll revenues of the I-405 Express Lanes, which commenced 
operations in December 2023. The loan is non-recourse debt and is issued on a senior lien basis. The 
credit rating on the TIFIA loan is Baa2 (Moody’s). The legal documents for the TIFIA loan contain 
provisions with finance-related consequences, that if an event of default occurs and continues, the 
trust estate shall be under the control of the trustee. Also, under the TIFIA Loan Agreement interest 
increases to the Default Rate, and the US Department of Transportation has the option of holding up 
loan disbursements. The OCTA's legal documents also contain acceleration clauses, whereas the 
OCTA's obligations shall automatically become due and payable.

In accordance with the projected TIFIA loan maturity schedule, the annual debt service requirements 
to maturity for the TIFIA loan payable throughout the term of the loan are as follows:

Year ending June 30, Principal Interest Total
2025 $ — $ — $ — 
2026  —  —  — 
2027  —  —  — 
2028  —  6,589  6,589 
2029  —  13,159  13,159 
2030-2058  675,753  261,964  937,717 

Total $ 675,753 $ 281,712 $ 957,465 

Changes in Long-Term Debt

Long-term debt activity for the year ended June 30, 2024, is as follows:

Beginning
Balance Additions Reductions

Ending 
Balance

Due within 
one year

Governmental activities:
Sales tax revenue bonds $ 590,235 $ — $ (20,920) $ 569,315 $ 21,950 
Unamortized premium  55,664  —  (3,152)  52,512  — 

Total governmental activities  645,899  —  (24,072)  621,827  21,950 

Business-type activities:
Tax-exempt bonds  71,420  47,545  (71,420)  47,545  5,820 
Unamortized premium  4,803  4,602  (5,395)  4,010  — 

Subtotal for Tax-exempt bonds  76,223  52,147  (76,815)  51,555  5,820 

TIFIA loan  613,711  —  —  613,711  — 
Accreted interest  6,478  12,166  —  18,644  — 

Subtotal for TIFIA loan  620,189  12,166  —  632,355  — 

Total business-type activities $ 696,412 $ 64,313 $ (76,815) $ 683,910 $ 5,820 
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Arbitrage Rebate

The Tax Reform Act of 1986 instituted certain arbitrage restrictions with respect to the issuance of tax-
exempt bonds after August 31, 1986. In general, arbitrage regulations deal with the investment of all 
tax-exempt bond proceeds at an interest yield greater than the interest yield paid to bondholders. 
Failure to follow the arbitrage regulations could result in the interest paid to bondholders being 
retroactively rendered taxable.

In accordance with the arbitrage regulations, if excess earnings were calculated, 90% of the amount 
calculated would be due to the Internal Revenue Service (IRS) at the end of each five-year period. 
The remaining 10% would be recorded as a liability and paid after all bonds had been redeemed. 
During the current year, no excess earnings were calculated, therefore, no payments were made.

Pledged Revenue

OCTA has a number of debt issuances outstanding that are repaid and secured by the pledging of 
certain revenues. The amount and term of the remainder of these commitments are indicated in the 
summary of bonds outstanding tables. The purposes for which the proceeds of the related debt 
issuances were utilized are disclosed in the debt descriptions.

Debt service payments as a ratio of the pledged gross revenue, less certain expenditures/expenses 
as required by the debt agreement, for the year ended June 30, 2024, are indicated in the following 
table and OCTA is in compliance with the ratio per the debt agreement:

Description of Pledged Revenue

Annual
Amount of Net

Pledged Revenue

Annual
Debt Service

Payments

Pledged
Revenue
Coverage

Measure M2 Net Sales Tax Revenue $ 340,337 $ 54,872 6.20
91 EL Net Toll Road Revenue  73,485  10,272 7.15
405 EL Net Toll Road Revenue  4,576  — —

12. PUBLIC-PUBLIC PARTNERSHIP ARRANGEMENTS (PPP)

In fiscal year 2023, OCTA assessed GASB Statement No. 94, Public-Private and Public-Public 
Partnerships and Availability Payment Arrangements and determined that 91 Express Lanes 
agreement was not applicable to this standard, wherein exchange or exchange-like transactions does 
not exist between OCTA and Caltrans pertaining to this arrangement.

In March 2017, OCTA entered into an agreement with the State of California, Department of 
Transportation (Caltrans), under which OCTA will design and build the I-405 Improvement Project, 
and be responsible for the operation of I-405 Toll Facility for 40 years commencing as of the first day 
on which the Toll Facility opens for public use and toll operations. OCTA will set, collect, and retain 
tolls during this period. At the end of the term of this agreement, all property owned by OCTA and 
which is related to the Toll Facility, shall automatically become the property of Caltrans.

With the implementation of GASB Statement No. 94, Public-Private and Public-Public Partnerships 
and Availability Payment Arrangements, OCTA has identified this arrangement as a PPP. On 
December 1, 2023, the I-405 Improvement Project reached substantial completion and the 405 
Express Lanes opened to public use. The value of the Toll Facility associated with the PPP 
arrangement recognized on December 1, 2023 was $431,959. As of June 30, 2024, OCTA has 
recognized a liability measured based on the estimated carrying value of the Toll Facility at the end of 

ORANGE COUNTY TRANSPORTATION AUTHORITY 
NOTES TO THE FINANCIAL STATEMENTS

  59



the 40-year term for $108,391 and deferred outflows of resources related to the I-405 Improvement 
Projects in the amount of $106,810.

13. LONG-TERM LIABILITIES

Long-term liabilities activity for the year ended June 30, 2024, is as follows:

Beginning 
Balance Additions Reductions

Ending 
Balance

Due within 
one year

Governmental activities:
Compensated absences $ 9,104 $ 7,666 $ (7,872) $ 8,898 $ 34 
Rent holiday  4,311  4,311  (4,783)  3,839  — 
Lease liabilities  24,634  244  (4,006)  20,872  4,240 
Subscription liabilities  623  237  (503)  357  291 

Total governmental activities  38,672  12,458  (17,164)  33,966  4,565 

Business-type activities:
Claims payable  20,827  6,849  (6,003)  21,673  4,181 
Compensated absences  8,849  11,152  (10,929)  9,072  7,926 
Lease liabilities  8,914  —  (422)  8,492  446 
Subscription liabilities  276  —  (23)  253  55 
Liabilities - PPP asset due to 
transferor  —  108,391  —  108,391  — 

Total business-type activities $ 38,866 $ 126,392 $ (17,377) $ 147,881 $ 12,608 

Compensated absences will be paid from the general fund for governmental activities and from the 
OCTD enterprise fund for business-type activities.

14. PENSION PLAN

OCTA participates in the Orange County Employees Retirement System (OCERS) and also 
contributes to 401(a) plan which are subject to GASB Statement No. 68.

A summary of pension amounts for OCTA’s plan at June 30, 2024 is presented below:
OCERS

Deferred outflows of resources – pension $ 75,016 
Net pension liability  207,825 
Deferred inflows of resources – pension  23,703 
Pension expense  16,467 

Orange County Employees Retirement System

Plan Description: OCTA participates in OCERS Pension Plan, a cost-sharing multiple-employer 
defined benefit pension plan administered by OCERS. The County Employees Retirement Law of 
1937 and other applicable statutes grant the authority to establish and amend the benefit terms to the 
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OCERS. OCERS issues a publicly available financial report that includes financial statements and 
required supplementary information for the cost sharing plans administered by OCERS. This report is 
issued for each year ending December 31 and can be obtained online at www.ocers.org, or from its 
executive office:  2223 Wellington Avenue, Santa Ana, CA 92701.

Benefits Provided: OCERS provides for service retirement, death, disability, survivor benefits and 
annual cost-of-living benefits to plan members, who must be public employees and beneficiaries. 
Service retirement benefits are based on Plan Type, years of service, age at retirement and final 
average salary. The benefit formulas are an annual annuity equal to 2% of the employee’s one-year 
final average salary for each year of service rendered at age 57 for Plan A members who were hired 
prior to September 21, 1979 and 1.67% of the employee’s three year final average salary for each 
year of service rendered at age 57.5 for Plan B members who were hired after September 21, 1979.

Contributions: Per Government Code sections 31453.5 and 31454, participating employers are 
required to contribute a percentage of covered salary to the Plan. The contribution requirements of 
participating active members and employers are established and may be amended by the OCERS’ 
Board of Retirement. Employee contributions are established by the OCERS’ Board of Retirement 
and guided by state statute (Government Code sections 31621, 31621.5, 31621.8, 31639.25 and 
31639.5) and vary based upon employee age at the time of entering OCERS membership. 
Participating employers may pay a portion of the participating active employees’ contributions through 
negotiations and bargaining agreements.

Funding contributions for the OCERS plan are determined annually on an actuarial basis by OCERS. 
The contribution requirement for the year ended June 30, 2024 was 33.41% of total covered payroll, 
actuarially determined as an amount that, when combined with employee contributions, is expected to 
finance the costs of benefits earned by employee during the year, with an additional amount to 
finance any unfunded accrued liability. OCTA’s contributions to OCERS were $33,081 for the year 
ended June 30, 2024.

Net pension liabilities will be paid from the general fund for governmental activities and from the 
OCTD enterprise fund for business-type activities.

Pension Liabilities, Pension Expenses and Deferred Outflows/Inflows of Resources Related to 
Pensions

As of June 30, 2024, OCTA reported a liability of $207,825 for its proportionate share of the net 
pension liability (NPL). The NPL was measured as of June 30, 2024, and determined by rolling 
forward the total pension liability (TPL) as of December 31, 2023 actuarial valuation date. OCTA's 
proportionate share of the TPL has been determined by OCERS' actuary based upon employer 
contributions within each rate group. While OCERS is comprised of many rate groups, and certain 
rate groups may have multiple employer participants, OCTA is the only employer within its own 
individual rate group. Legally required employer contributions for each year less any amounts of those 
legally required contributions that are paid by the employees are used as the basis for determining 
each participating employer’s proportion of total contributions. Contributions made by the employer on 
behalf of employees under Government Code Section 31581.2 are considered employee 
contributions and are not included in the proportionate share calculation.

At December 31, 2023, OCTA’s proportion was 4.38%, which was an increase of 0.18% from its 
proportion measured as of December 31, 2023. For the year ended June 30, 2024, OCTA recognized 
pension expense of $16,467.
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At June 30, 2024, OCTA reported deferred outflows of resources and deferred inflows of resources 
related to pension from the following sources:

Deferred Outflows 
of Resources

Deferred Inflows 
of Resources

Pension contributions subsequent to measurement date $ 15,685 $ — 
Net difference between projected and actual earnings on 
plan investments  19,061  — 
Difference between expected and actual experience  32,212  23,703 
Changes of assumptions  8,058  — 

Total $ 75,016 $ 23,703 

Deferred outflows of resources related to contributions subsequent to the measurement date but 
before reporting period of $15,685 will be recognized as a reduction of the net pension liability in the 
year ended June 30, 2025. Other amounts reported as deferred inflows/outflows of resources related 
to changes of assumptions and difference between expected and actual experience will be 
recognized as pension expense over the average of the expected remaining service lives of all 
employees that are provided with pensions through OCERS which is 5.41 years determined as of 
December 31, 2023. In addition, the net difference between projected and actual investment earnings 
on pension plan investments is amortized over a five-year period on a straight-line basis beginning 
with the year in which they occur.

Other amounts reported as deferred outflows of resources and deferred inflows of resources related 
to pension will be recognized in pension expense as follows:

Year ended June 30:
Increase (Decrease) in 

Pension Expense
2025 $ (899) 
2026  7,968 
2027  27,255 
2028  (1,767) 
2029  3,071 

Total $ 35,628 

Actuarial Assumptions

Following are the key methods and assumptions used for the TPL as of December 31, 2023:

Actuarial Experience Study Three year period ending December 31, 2022
Actuarial Cost Method Entry age normal cost
Actuarial Assumptions:

Investment Rate of Return 7.00% net of plan investment expenses, including inflation
Discount Rate 7.00%
Inflation Rate 2.50%
Cost of Living Adjustment 2.75% of retirement income
Projected Salary Increases 3.90% to 8.00%; vary by service, including inflation
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Mortality Assumptions: The  underlying  mortality  assumptions  used  in  the  TPL  at December 31, 
2023 were based on the results of the actuarial experience study for the period January 1, 2020 
through December 31, 2022 using the Pub-2010 General Employee Amount-Weighted Above-Median 
Mortality Table, projected generationally with the two-dimensional mortality improvement scale  
MP-2021,  with  age  adjustments,  and  adjusted  separately for healthy and disabled.

Long-term Expected Rate of Return: The long-term expected rate of return on pension plan 
investments was determined using a building-block method in which expected future real rate of 
return (expected returns, net of inflation, beginning with December 31, 2023, any applicable 
investment management expenses) are developed for each major asset class. These returns are 
combined to produce the long-term expected arithmetic rate of return by weighting the expected 
arithmetic real rate of return by the target asset allocation percentage and by adding expected 
inflation and deducting expected investment expenses (beginning with December 31,2023, including 
only investment consulting fees, custodian fees, and other miscellaneous investment expenses).

For the prior year (table for December 31, 2022), these rates are before deducting investment 
management expenses while beginning December 31, 2023, they are after deducting applicable 
investment management expenses. The target allocation and projected arithmetic real rate of return 
for each major asset class, after deducting inflation, used in the derivation of the long-term expected 
investment rate of return assumption are summarized in the following table as of December 31,2023:

Asset Class Target Allocation

Long-Term Expected
Arithmetic Real Rate 

of Return
Global Equity 45.00% 7.05%
Investment Grade Bonds 9.00% 1.97%
High Yield Bond 0.50% 4.63%
TIPS 2.00% 1.77%
Emerging Market Debt 0.50% 4.72%
Long-Term Government Bonds 3.30% 2.82%
Real Estate 3.00% 3.86%
Private Equity 15.00% 9.84%
Private Credit 3.50% 6.47%
Value Added Real Estate 3.00% 7.38%
Opportunistic Real Estate 1.00% 9.74%
Energy 2.00% 10.89%
Infrastructure (Core Private) 1.00% 5.98%
Infrastructure (Non-Core Private) 3.00% 8.88%
Global Macro 1.70% 3.17%
CTA (Trend Following 3.30% 3.15%
Alternative Risk Premia 1.70% 3.24%
Special Situations Lending 1.50% 8.96%

Total 100.00%

Discount Rate: The discount rate used to measure the TPL was 7.00% as of December 31, 2023. The 
projection of cash flows used to determine the discount rate assumed plan member contributions will 
be made at the current contribution rate and that employer contributions will be made at rates equal to 
the actuarially determined contribution rates. For this purpose, only employer contributions that are 
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intended to fund benefits for current plan members and their beneficiaries are included. Projected 
employer contributions that are intended to fund the service costs for future plan members and their 
beneficiaries, as well as projected contributions from future plan members, are not included. Based 
on those assumptions, the pension plan’s fiduciary net position was projected to be available to make 
all projected future benefit payments for current plan members. Therefore, the long-term expected 
rate of return on pension plan investments was applied to all periods of projected benefit payments to 
determine the TPL as of December 31, 2023.

Sensitivity of the Proportionate Share of the NPL to Changes in the Discount Rate: The following table 
represents the net pension liability of calculated using the discount rate of 7.00%, as well as what the 
NPL would be if it was calculated using a discount rate that is 1.00% lower or 1.00% higher than the 
current rate:

1% Decrease Current Rate 1% Increase
OCTA’s Proportionate Share of the NPL $ 373,417 $ 207,825 $ 72,459 

Pension Plan Fiduciary Net Position

Detailed information about the pension plan’s fiduciary net position is available in the separately 
issued OCERS financial report.

OCTA 401(a) Defined Contribution Plan

OCTA contributes to the 401(a) Plan, a defined contribution pension plan, 1) for its full-time 
administrative employees, 2) for employees represented by the Transportation Communications 
International Union/International Association of Machinists and Aerospace Workers (TCU/IAM-AW), 
and 3) for coach operators represented by Teamsters Local 952. The 401(a) Plan is administered by 
Nationwide Retirement Solutions. 

Per provision of Personnel and Salary Resolution adopted by the Board, OCTA provides 401(a) 
matching contributions to Administrative employees who meet the following criteria:
• 1% of base pay for employees from 0 but less than 3 years of service
• 2% of base pay for employees with 3 but less than 5 years of service
• 3% of base pay for employees with 5 or more years of service

In addition, certain administrative employees are eligible, upon hire or promotion, to receive an 
additional matching contribution of up to 2% of base salary to their 401(a) account, provided 
employees are making contributions of at least that amount to the OCTA 457(b) plan.

According to provision of Agreement with TCU/IAM-AW, OCTA provides employer-paid contributions 
to represented employees who meet the following criteria:
• 1% of base pay for employees with 5 to 14 years service
• 2% of base pay for employees with 15 to 19 years service
• 3% of base pay for employees with 20 years or more of service

Per provision of Coach Operator Agreement, OCTA provides employer-paid contributions to coach 
operators who meet the following criteria:
• 1% of base pay for employees with 5 years to 9 years of service
• 2% of base pay for employees with 10 years or more of service
• 2% plus matching up to 1% of base pay for employees with 15 to 19 years or more of service
• 2% plus matching up to 3% of base pay for employees with 20 years or more of service
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The 401(a) Plan is entirely funded by employer contributions. For the year ended June 30, 2024, 
OCTA contributed $2,481 to the 401(a) Plan.

15. OTHER POSTEMPLOYMENT BENEFITS (OPEB)

Plan Description: OCTA sponsors and administers a single-employer defined-benefit postemployment 
healthcare plan (Plan) to provide medical insurance benefits to eligible retired employees. Benefit 
provisions are established and may be amended by the Board of Directors of OCTA. OCTA reports 
the financial activity of the Plan in its basic financial statements. No separate benefit plan report is 
issued.

Effective July 1, 2018, Coach Operators became eligible to participate in the Other Postemployment 
Benefits (OPEB) plan sponsored and administered by OCTA. Previously, only Unrepresented 
Administrative Employees and Transportation Communications International Union Employees were 
eligible to continue participating in the group healthcare insurance program after retirement until age 
65 for retirees who retire directly from OCTA. Unrepresented Administrative Employees and 
Transportation Communications International Union Employees in OCERS Plan A and B must be at a 
minimum of age 50 with at least ten years of OCTA service and OCERS Plan U members must be at 
a minimum of age 52 with at least five years of OCTA service to meet eligibility requirements. Coach 
Operators in OCERS Plan A and B must be at a minimum of age 55 with at least ten years of OCTA 
service and OCERS Plan U members must be at a minimum of age 55 with at least five years of 
OCTA service for eligibility. The retiree pays the full premium for retiree, spouse and dependents. 
OCTA does not provide any cash subsidy towards retiree medical benefits.

Funding Policy: Because of the nature of the implied subsidy, OCTA funds the benefits on a pay-as-
you-go basis. No assets are accumulated in a trust.

OCTA allows retirees to participate in the same medical plan as active employees at the same 
premium rates. Because the rate is a “blended rate”, payments for the active employees include an 
implied subsidy of what would normally be a higher rate for retirees if the retirees were in a stand-
alone health plan.

For fiscal year ended June 30, 2024, the  implied  subsidy  was  determined  as  part  of  the  
June 30, 2024 actuarial valuation. The estimated implied subsidy at June 30, 2024 was $186.

GASB Statement No. 75, Accounting and Financial Reporting by Employers for Post-Employment 
Benefits Other Than Pensions, requires governments to account for other post-employment benefits 
(OPEB) on an accrual basis, rather than on a pay-as-you-go basis. The effect is the recognition of an 
actuarially determined expense when a future retiree earns their post-employment benefits, rather 
than when they use their post-employment benefit.

Employees covered by benefit terms: As of January 1, 2024, the following employees were covered 
by the benefit terms:

Inactive employees or beneficiaries currently receiving benefits  24 
Active employees  1,008 

Total participants covered by OPEB Plan  1,032 
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Total OPEB liability

OCTA’s total OPEB liability (TOL) of $2,791 was measured as of June 30, 2024 and was determined 
by an actuarial valuation as of January 1, 2024. Standard actuarial update procedures were used to 
project/discount from valuation to measurement dates. 

Actuarial assumptions and other inputs: The TOL of $2,791 was determined using the following 
actuarial assumptions and other inputs, applied to all periods included in the measurement, unless 
otherwise specified:

Discount Rate  3.97 %
Healthcare Cost Trend Rates:

2023 – 2024 Current Year Trend  7.50 %
2029 Trend  5.40 %
Decrement  0.10 %
Ultimate Trend  4.00 %

Year Ultimate Trend is Reached 2029
Salary Increases  3.25 %
Inflation Rate  2.50 %

Actuarial assumptions used in the January 1, 2024 valuation were based on a review of plan 
experience during the period January 1, 2022 to December 31, 2023.

The discount rate was based on the index provided by Fidelity General Obligation AA 20 Years 
Municipal Index based on the 20 year AA municipal bond rate as of June 30, 2024, an increase from 
the discount rate used for fiscal year ended June 30, 2023 of 3.86%.

Mortality rates were based on the PUB-2010 Mortality Tables, projected generationally with the two-
dimensional mortality MP-2021 improvement scale.

Changes in the total OPEB liability:

Total OPEB
Liability 

Balance at 6/30/2023 $ 2,516 
Changes for the current year:

Service cost  213 
Interest  102 
Changes in assumptions  85 
Differences between expected and actual experience  62 
Benefit payments  (187) 

Net changes  275 

Balance at 6/30/2024 $ 2,791 

ORANGE COUNTY TRANSPORTATION AUTHORITY 
NOTES TO THE FINANCIAL STATEMENTS

  66



Sensitivity of the total OPEB liability to changes in the discount rate: The following presents the TOL 
of OCTA, calculated using the discount rate of 3.97%, as well as what OCTA’s TOL would be if it was 
calculated using a discount rate that is one percentage point lower (2.97%) or one percentage point 
higher (4.97%) than the current rate:

1% Decrease Current Rate 1% Increase
Total OPEB liability $ 2,939 $ 2,791 $ 2,643 

Sensitivity of the total OPEB liability to changes in the healthcare cost trend rates: The following 
presents the TOL of OCTA, calculated using an initial trend rate of 7.50%, as well as what OCTA’s 
TOL would be if it was calculated using a trend rate that is one percentage point lower (6.50%) or one 
percentage point higher (8.50%) than the current rate:

1% Decrease Current Rate 1% Increase
Total OPEB liability $ 2,510 $ 2,791 $ 3,117 

Total OPEB liability will be paid from the general fund for governmental activities and from the OCTD 
enterprise fund for business-type activities.

OPEB Expense and Deferred Outflows/Inflows of Resources Related to OPEB

For the year ended June 30, 2024, OCTA recognized OPEB expense of $250. At June 30, 2024, 
OCTA reported deferred outflows and deferred inflows of resources related to OPEB from the 
following sources:

Deferred Outflows
of Resources

Deferred Inflows 
of Resources

Difference between expected and actual experience $ 52 $ 144 
Changes of assumptions  127  15 

Total $ 179 $ 159 

Amounts reported as deferred outflows of resources and deferred inflows of resources related to 
OPEB will be recognized in OPEB expense as follows:

Year ended June 30:
Increase (Decrease)
in OPEB Expense

2025 $ (61) 
2026  19 
2027  14 
2028  18 
2029  23 
2030  7 

Total $ 20 
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16. PURCHASE COMMITMENTS

OCTA has various long-term outstanding contracts that extend over several years and rely on future 
years’ revenues.

Total commitments at June 30, 2024 are as follows:

Total Purchase
Commitments

Reserve for 
Encumbrances

Unencumbered
Purchase 

Commitments
Governmental Funds:

General $ 279,803 $ 20,708 $ 259,095 
LTA  795,391  94,630  700,761 
LTF  96  —  96 
Nonmajor governmental funds  141,464  44,901  96,563 

Total Governmental Funds  1,216,754  160,239  1,056,515 

Proprietary Funds:
OCTD  697,580  84,793  612,787 
91 Express Lanes  71,072  938  70,134 
405 Express Lanes  160,653  3,140  157,513 
Nonmajor-OC Streetcar  47,351  473  46,878 
Internal Service Funds  1,076  681  395 

Total Proprietary Funds  977,732  90,025  887,707 

Total $ 2,194,486 $ 250,264 $ 1,944,222 

The majority of the contracts relate to the expansion of Orange County's freeways and road systems, 
grade separation projects, OC Streetcar project, paratransit bus services, and services for the 
operation of the contracted fixed route, stationlink and express buses.

17. OTHER COMMITMENTS AND CONTINGENCIES

Litigation

In March 2022, Walsh Construction Company (plaintiff) filed a case arising out of the construction of 
the OC Streetcar Project. The plaintiff has alleged that due to unforeseen soil conditions, unforeseen 
utility conflicts, inadequate design and other actions taken by OCTA and its consultants, the plaintiff 
has suffered construction delays and other damages. In September 2024, OCTA Board of Directors 
approved a partial settlement which was accrued in fiscal year 2024. The remaining exposure is 
estimated at $25,000, and trial has been set for February 2025.

Federal Grants

OCTA receives federal grants for capital projects and other reimbursable activities which are subject 
to audit by the grantor agency. Although the outcome of any such audits cannot be predicted, it is 

ORANGE COUNTY TRANSPORTATION AUTHORITY 
NOTES TO THE FINANCIAL STATEMENTS

  68



management’s opinion that these audits would not have a material effect on OCTA’s financial position 
or results of operations.

18. JOINT VENTURE

OCTA is one of five members of the Southern California Regional Rail Authority (SCRRA), a joint 
powers authority (JPA) created in 1992. The SCRRA’s board consists of one member from the 
Ventura County Transit Commission (VCTC); two each from OCTA, the San Bernardino County 
Transportation Authority (SBCTA) and the Riverside County Transportation Commission (RCTC); and 
four members from the Los Angeles County Metropolitan Transportation Authority (LACMTA). SCRRA 
is responsible for maintaining and operating a regional commuter rail system (Metrolink) in five 
southern California counties. As a member of the agency, OCTA makes annual capital and operating 
contributions for its pro rata share of rail lines serving Orange County. OCTA made $44,553  
contributions during fiscal year 2023-24 for its share of Metrolink capital and operating costs since 
SCRRA received awards directly from the FTA for OCTA’s share. Separate financial statements are 
prepared by, and available from, SCRRA, which is located at 900 Wilshire Blvd., Ste. 1500, Los 
Angeles, CA 90017.

OCTA is one of 11 members of the Los Angeles - San Diego - San Luis Obispo (LOSSAN) Rail 
Corridor Agency, a JPA created in 1989 and amended in 2013. The purpose of the JPA is to oversee 
passenger rail service and improvements in the rail corridor between San Diego, Los Angeles and 
San Luis Obispo. The LOSSAN’s board consists of two members appointed by the LACMTA; two 
members appointed by OCTA; one member appointed by RCTC; one member appointed by VCTC; 
one member appointed by the Santa Barbara County Association of Governments; one member 
appointed by the San Luis Obispo Council of Governments and the following three agencies receive 
one member appointment but only two votes – the San Diego Metropolitan Transit System, the North 
County Transit District, and the San Diego Association of Governments. OCTA was selected as the 
managing agency for LOSSAN and is responsible for the ongoing coordination and service integration 
efforts. Administrative support is funded by the member agencies. OCTA charged $4,670 to LOSSAN 
for administrative support during fiscal year 2023-24. Separate financial statements are prepared by, 
and available from, LOSSAN at the Orange County Transportation Authority located at 550 South 
Main Street, Orange, CA 92868.

19. FUND DEFICIT

The 405 Express Lanes fund, an enterprise fund, has a net position deficit of $(97,468) as of June 30, 
2024. The deficit is mainly due to the interfund transfers to the LTA fund for the I-405 improvement 
project pertaining to general purpose lanes which were funded by the TIFIA debt held by 405 EL fund. 
In addition, interest on the 2021 TIFIA loan is capitalized/ accreted to principal, which also attributed 
to the fund deficit.  

The net investment in capital assets of $(12,071) is a portion of net position related to I-405 Express 
Lanes’ capital assets, offset by liabilities and deferred resource flows arising from construction, 
acquisition, or improvements. The unrestricted net position of $(85,397) is the remaining of net 
position not classified as net investment in capital assets, which pertaining to non-capital related 
assets and liabilities.

The construction of I-405 Express Lanes and two new general purpose lanes were completed and the 
405 Express Lanes were opened for public use in December 2023. The primary source of funding for 
the deficit is toll revenues and related fees.
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20. EFFECT OF NEW PRONOUNCEMENTS

GASB Statement No. 99

In April 2022, GASB issued Statement No. 99, Omnibus 2022. The objectives of this Statement are to 
enhance comparability in accounting and financial reporting and to improve the consistency of 
authoritative literature by addressing (1) practice issues that have been identified during 
implementation and application of certain GASB Statements and (2) accounting and financial 
reporting for financial guarantees. The requirements related to leases, PPPs, and SBITAs are 
effective for fiscal years beginning after June 15, 2022, and the requirements related to financial 
guarantees and the classification and reporting of derivative instruments  are effective for fiscal years 
beginning after June 15, 2023, and all reporting periods thereafter. The implementation of this 
Statement did not have a material effect on the financial statements.

GASB Statement No. 100

In June 2022, GASB issued Statement No. 100, Accounting Changes and Error Corrections. The 
primary objective of this Statement is to enhance accounting and financial reporting requirements for 
accounting changes and error corrections to provide more understandable, reliable, relevant, 
consistent, and comparable information for making decisions or assessing accountability. The 
requirements of this Statement are effective for accounting changes and error corrections made in 
fiscal years beginning after June 15, 2023, and all reporting periods thereafter. The implementation of 
this Statement did not have a material effect on the financial statements.

21. SUBSEQUENT EVENT

In July 2024, California State Transportation Agency (CalSTA) authorized disbursement of the Transit 
and Intercity Rail Capital Program (TIRCP) for $160,109 and the Zero Emission Transit Capital 
Program (ZETCP) for $22,474 to OCTA as part of Budget Act of 2023 SB 125 funding. The TIRCP 
was created to fund transformative capital improvements that modernize California’s intercity rail, bus, 
ferry, and rail transit systems. The ZETCP was created to fund zero emission transit equipment, 
including, but not limited to, zero-emission vehicles and refueling infrastructure and, transit operating 
expenditures that prevent service reduction or elimination in order to maintain or increase ridership.
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General Fund (Budgetary Basis)
For the Year Ended June 30, 2024

Budgeted Amounts

(amounts expressed in thousands) Original Final
Actual 

Amounts

Variance 
with Final 

Budget

Revenues
Fines $ 177 $ 177 $ 145 $ (32) 
Contributions from other agencies  10,252  10,252  8,203  (2,049) 
Interest and investment earnings  2,448  2,448  6,266  3,818 
Capital assistance grants  5,675  5,675  2,659  (3,016) 
Miscellaneous  152  152  1,050  898 

Total revenues  18,704  18,704  18,323  (381) 

Expenditures
Current:

General government:
Salaries and benefits  78,798  78,814  71,453  7,361 
Supplies and services  56,406  56,406  48,922  7,484 
Interfund reimbursements  (111,823)  (111,823)  (94,974)  (16,849) 

Transportation:
Contributions to other local agencies  439  1,539  1,218  321 

Capital outlay  12,390  12,390  9,686  2,704 
Total expenditures  36,210  37,326  36,305  1,021 

Deficiency of revenues under expenditures  (17,506)  (18,622)  (17,982)  640 

Other financing sources (uses)
Transfers in  5,302  5,302  5,076  (226) 
Transfers out  —  —  (22,174)  (22,174) 

Total other financing sources (uses)  5,302  5,302  (17,098)  (22,400) 

Net change in fund balances $ (12,204) $ (13,320) $ (35,080) $ (21,760) 

Reconciliation to GAAP:
Net change in fund balance (budgetary basis) $ (35,080) 

Less: Estimated revenues for encumbrances outstanding at June 30  2,256 
Add: Current year encumbrances outstanding at June 30  19,885 

Net change in fund balance (GAAP basis) $ (17,451) 
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Local Transportation Authority Special Revenue Fund (Budgetary Basis)
For the Year Ended June 30, 2024

Budgeted Amounts

(amounts expressed in thousands) Original Final
Actual 

Amounts

Variance 
with Final 

Budget
Revenues

Sales tax revenue $ 461,560 $ 461,560 $ 431,412 $ (30,148) 
Contributions from other agencies  96,082  96,082  56,878  (39,204) 
Interest and investment earnings  38,229  38,229  44,725  6,496 
Miscellaneous  75  1,958  1,013  (945) 

Total revenues  595,946  597,829  534,028  (63,801) 

Expenditures
Current:

General government:
Supplies and services  244,464  238,239  163,683  74,556 

Transportation:
Contributions to other local agencies  197,384  227,153  100,944  126,209 

Capital outlay  410,065  410,065  207,364  202,701 
Debt service:

Interest  —  —  4  (4) 
Total expenditures  851,913  875,457  471,995  403,462 
Excess (deficiency) of revenues over 

(under) expenditures  (255,967)  (277,628)  62,033  339,661 

Other financing sources (uses)
Transfers in  37,518  37,518  53,160  15,642 
Transfers out  (122,942)  (122,942)  (266,563)  (143,621) 
Proceeds from sale of capital assets  1,883  —  —  — 

Total other financing sources (uses)  (83,541)  (85,424)  (213,403)  (127,979) 

Net change in fund balances $ (339,508) $ (363,052) $ (151,370) $ 211,682 

Reconciliation to GAAP:
Net change in fund balance (budgetary basis) $ (151,370) 

Less: Estimated revenues for encumbrances outstanding at June 30  27,778 
Add: Current year encumbrances outstanding at June 30  95,829 

Net change in fund balance (GAAP basis) $ (83,319) 
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Local Transportation Fund (Budgetary Basis)
For the Year Ended June 30, 2024

Budgeted Amounts

(amounts expressed in thousands) Original Final
Actual 

Amounts

Variance 
with Final 

Budget

Revenues
Sales tax revenue $ 230,731 $ 230,731 $ 219,233 $ (11,498) 
Interest and investment earnings  350  350  23,075  22,725 

Total revenues  231,081  231,081  242,308  11,227 

Expenditures
Current:

General government:
Supplies and services  2,284  2,284  2,134  150 

Transportation:
Contributions to other local agencies  3,237  3,237  3,095  142 

Total expenditures  5,521  5,521  5,229  292 

Excess of revenues over expenditures  225,560  225,560  237,079  11,519 

Other financing uses
Transfers out  (225,321)  (225,321)  (199,294)  26,027 

Total other financing uses  (225,321)  (225,321)  (199,294)  26,027 

Net change in fund balances $ 239 $ 239 $ 37,785 $ 37,546 
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Schedule of OCTA’s Proportionate Share of the Net Pension Liability
Orange County Employees Retirement System Pension Plan

Last 10 Fiscal Years*

2024 2023 2022 2021 2020 2019 2018 2017 2016 2015
OCTA’s Proportion of the 
NPL  4.288 %  3.842 %  3.581 %  4.415 %  4.419 %  4.353 %  4.283 %  4.436 %  4.377 %  4.006 %
OCTA's proportionate share 
of the NPL $ 207,825 $ 207,133 $ 73,424 $ 186,024 $ 224,285 $ 230,261 $ 230,261 $ 230,261 $ 250,193 $ 203,592

OCTA's covered payroll $ 111,089 $ 105,542 $ 97,538 $ 102,500 $ 101,980 $ 97,230 $ 94,528 $ 94,507 $ 93,110 $ 95,061
OCTA's proportionate share 
of the NPL as a percentage 
of its covered payroll  187.08 %  196.26 %  75.28 %  181.49 %  219.93 %  277.48 %  224.40 %  243.64 %  268.71 %  214.17 %
Plan fiduciary net position as 
a percentage of the total 
pension liability  82.82 %  81.45 %  91.45 %  81.69 %  76.67 %  70.03 %  74.93 %  71.16 %  67.10 %  69.42 %

Note: The amounts presented for each fiscal year were determined as of December 31.

Schedule of OCTA’s Contributions
Orange County Employees Retirement System Pension Plan

Last 10 Fiscal Years*

2024 2023 2022 2021 2020 2019 2018 2017 2016 2015
Actuarially determined 

contribution $ 32,883 $ 33,932 $ 31,794 $ 29,175 $ 27,801 $ 24,690 $ 24,811 $ 23,900 $ 26,347 $ 24,722 
Contributions in relation to 

the actuarially 
determined contributions  32,883  33,932  31,794  29,175  27,801  24,690  24,811  23,900  26,347  24,722 

Contribution excess 
(deficiency) $ — $ — $ — $ — $ — $ — $ — $ — $ — $ — 

Covered payroll $ 111,089 $ 98,906 $ 95,163 $ 92,887 $ 92,496 $ 87,887 $ 86,117 $ 86,925 $ 97,616 $ 92,878 
Contributions as a 

percentage of covered 
payroll  29.60 %  34.31 %  33.41 %  31.41 %  30.06 %  28.09 %  28.81 %  27.50 %  26.99 %  26.62 %

* OCTA will be presenting information for those years for which information is available until a full 10-year trend is compiled.

Changes of assumptions

For fiscal year 2023-24, the inflation rate remained unchanged at 2.50% (retiree cost-of-living assumption 
maintained at 2.75%). Projected salary increases changed to 3.90% - 8.00%. Mortality assumptions were 
based on the Pub-2010 General Health Employee Amount-Weighted Above-Median Mortality Table.

ORANGE COUNTY TRANSPORTATION AUTHORITY
Required Supplementary Information

Supplemental Pension Plan and OPEB Plan Trend Data
June 30, 2024

(amounts expressed in thousands)

74



Schedule of the Changes in OCTA’s Total OPEB Liability and Related Ratios
Other Post Employment Benefit Plan

Last 10 Fiscal Years*

2024 2023 2022 2021 2020 2019 2018
Total OPEB liability - beginning $ 2,516 $ 2,508 $ 2,414 $ 2,301 $ 2,927 $ 1,432 $ 745 

Changes for the year:
Service cost  213  189  192  185  152  112  40 
Interest  102  94  48  58  104  48  28 
Changes in assumption  85  (94)  35  60  172  (4)  40 
Difference between actual and 
expected experience  62  —  62  —  (869)  12  651 
Plan change  —  —  1,419  — 

Benefit payments  (187)  (181)  (187)  (190)  (185)  (92)  (72) 

Total OPEB liability - ending $ 2,791 $ 2,516 $ 2,564 $ 2,414 $ 2,301 $ 2,927 $ 1,432 

Covered employee payroll $ 86,100 $ 94,180 $ 85,148 $ 82,937 $ 82,050 $ 70,204 $ 42,366 
Total OPEB liability as a 
percentage of covered employee 
payroll  3.24 %  2.67 %  3.01 %  2.91 %  2.80 %  4.17 %  3.38 %

* OCTA will be presenting information for those years for which information is available until a full 10-year trend is 
compiled.

Notes to the schedule for OPEB Plan

Funding policy: OCTA funds the benefits on a pay-as-you-go basis. No assets are accumulated in a trust.

The amounts presented for fiscal year 2018 were measured as of December 31, 2017, and the amounts for 
fiscal year 2019 and thereafter were measured as of June 30 of the preceding year.

Plan Change: Effective July 1, 2018 for fiscal year ended June 30, 2019, Coach Operators became eligible 
to participate in the OPEB plan. Previously, only Unrepresented Administrative and Transportation 
Communications International Union employees were eligible for OPEB benefits.

Change of assumptions: For fiscal year 2023-24, the discount rate used to measure the TOL was 3.97%, an 
increase from the discount rate of 3.86% for fiscal year 2022-23.

ORANGE COUNTY TRANSPORTATION AUTHORITY
Required Supplementary Information

Supplemental Pension Plan and OPEB Plan Trend Data
June 30, 2024

(amounts expressed in thousands)
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1. BUDGETARY DATA

OCTA establishes accounting control through formal adoption of an annual budget for all governmental 
funds. The budget is prepared in a basis consistent with accounting principles generally accepted in the 
United States (GAAP) except for multi-year contracts, for which the entire amount of the contract is 
budgeted and encumbered in the year of execution. The adopted budget can be amended by the Board 
to increase both appropriations and estimated revenues as unforeseen circumstances come to 
management’s attention. Budgeted expenditure amounts represent original appropriations adjusted for 
supplemental appropriations during the year. Division heads are authorized to approve appropriation 
transfers within major objects subject to approval by the Finance and Administration Division. Major 
objects are defined as Salaries and Benefits, Supplies and Services, and Capital Outlay. Supplies and 
Services includes Contributions to Other Local Agencies, Debt Service and Transfers. Appropriation 
transfers between major objects require approval of the Board. Accordingly, the legal level of budgetary 
control, that is the level that expenditures cannot exceed appropriations, for budgeted funds, is at the 
major object level for the budgeted governmental funds. A Fourth Quarter Budget Status Report, June 
2024 is available from the OCTA Finance and Administration Division. With the exception of accounts 
which have been encumbered, appropriations lapse at year end.

EXCESS EXPENDITURES OVER APPROPRIATIONS

There were no excess of expenditures over appropriations for fiscal year 2023-24 for the General fund 
and the major special revenue funds. In the Local Transportation fund, sales tax revenue fell short of 
budget by $11,498 due to economic slowdown in consumer spending. 

In fiscal year 2014-15, the CURE fund was consolidated with the General fund as it no longer met the 
definition of a special revenue fund. Beginning fiscal year 2023-24, the CURE fund was closed out and 
the remaining balances were transferred to the LTA fund.

Beginning fiscal year 2020-21, the Additional Retiree Benefit Account (ARBA) fund and the Scholarship 
fund were consolidated with the General fund, as they no longer met the definition of a fiduciary fund 
upon implementation of GASB Statement No. 84, Fiduciary Activities. A reconciliation is included on the 
General fund budgetary schedule for the consolidation.

ORANGE COUNTY TRANSPORTATION AUTHORITY
NOTES TO REQUIRED SUPPLEMENTARY INFORMATION

June 30, 2024
(amounts expressed in thousands)
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NONMAJOR GOVERNMENTAL FUNDS

Special Revenue Funds

Orange County Unified Transportation Trust (OCUTT) – This fund is used to account for the revenues 
received and expenditures made for disbursements to OCTA, California Department of Transportation 
and cities within Orange County for various transportation projects. The source of revenue is the interest 
earned by the general capital project fund. Expenditures of monies in this fund must be made in 
accordance with provisions of the California Transportation Development Act (TDA).

Service Authority for Freeway Emergencies (SAFE) – This fund is used to account for revenues 
received and expenditures made for the implementation and maintenance of the motorist emergency aid 
system. Funding is provided from a one dollar per vehicle registration fee on vehicles registered in 
Orange County. Expenditure of monies in this fund must be made in accordance with the provisions of 
Chapter 14 of the California Streets and Highways Code.

State Transit Assistance Fund (STAF) – This fund is used to account for revenues received and 
expenditures made for OCTD transit operations and fare assistance for seniors and disabled persons. 
Funding is provided by sales taxes on gasoline and use taxes on diesel fuel. Expenditure of these funds 
is governed by the provisions of the TDA.

ORANGE COUNTY TRANSPORTATION AUTHORITY
OTHER SUPPLEMENTARY INFORMATION

June 30, 2024
(amounts expressed in thousands)

77



Special Revenue
Total

Nonmajor
Governmental

Funds(amounts expressed in thousands) OCUTT SAFE STAF
Assets

Cash and investments $ 14,293 $ 3,726 $ 44,100 $ 62,119 
Receivables:

Interest  65  61  434  560 
Other  —  4  —  4 

Due from other funds  78  —  —  78 
Due from other governments  —  1,384  15,310  16,694 
Note receivable  715  —  —  715 

Total assets  15,151  5,175  59,844  80,170 

Liabilities and Fund Balances

Liabilities
Accounts payable  1  875  7  883 
Due to other funds  —  —  15,310  15,310 
Due to other governments  —  46  —  46 

Total liabilities  1  921  15,317  16,239 

Fund Balances
Restricted for:

Transportation programs  15,150  —  44,527  59,677 
Motorist services  —  3,373  —  3,373 

Total fund balances  15,150  3,373  44,527  63,050 

Total liabilities, deferred inflows of 
resources, and fund balances $ 15,151 $ 5,175 $ 59,844 $ 80,170 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Combining Balance Sheet - Nonmajor Governmental Funds

June 30, 2024
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Special Revenue
Total

Nonmajor
Governmental

Funds(amounts expressed in thousands) OCUTT SAFE STAF
Revenues

Sales tax revenue $ — $ — $ 49,788 $ 49,788 
Transportation improvement fee  —  —  7,115  7,115 
Vehicle registration fees  —  3,013  —  3,013 
Contributions from other agencies  —  4,258  —  4,258 
Interest and investment earnings  187  187  2,126  2,500 
Miscellaneous  —  11  —  11 

Total revenues  187  7,469  59,029  66,685 

Expenditures
Current:

General government:
Supplies and services  3  10,845  32  10,880 

Capital outlay  —  36  —  36 
Total expenditures  3  10,881  32  10,916 
Excess (deficiency) of revenues over 

(under) expenditures  184  (3,412)  58,997  55,769 

Other financing sources (uses)
Transfers in  —  5,410  —  5,410 
Transfers out  —  —  (56,904)  (56,904) 
Total other financing sources (uses)  —  5,410  (56,904)  (51,494) 

Net change in fund balances  184  1,998  2,093  4,275 

Fund balances - beginning  14,966  1,375  42,434  58,775 

Fund balances - ending $ 15,150 $ 3,373 $ 44,527 $ 63,050 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Combining Statement of Revenues, Expenditures and Changes in Fund Balances

Nonmajor Governmental Funds
For the Year Ended June 30, 2024
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Budgeted Amounts

(amounts expressed in thousands) Original Final
Actual

Amounts
Variance with
Final Budget

Revenues
Interest and investment earnings $ 6,212 $ 6,212 $ 7,012 $ 800 

Total revenues  6,212  6,212  7,012  800 

Expenditures
Debt service:

Principal payments on long-term debt  20,920  20,920  20,920  — 
Interest on long-term debt  33,952  33,952  33,952  — 

Total expenditures  54,872  54,872  54,872  — 
Deficiency of revenues under 
expenditures  (48,660)  (48,660)  (47,860)  800 

Other financing sources (uses)
Transfers in  54,872  54,872  51,397  (3,475) 
Transfers out  (6,212)  (6,212)  (11,340)  (5,128) 

Total other financing sources (uses)  48,660  48,660  40,057  (8,603) 

Net change in fund balances $ — $ — $ (7,803) $ (7,803) 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Budgetary Comparison Schedule

Local Transportation Authority Debt Service Fund (Budgetary Basis)
For the Year Ended June 30, 2024
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Budgeted Amounts

(amounts expressed in thousands) Original Final
Actual

Amounts
Variance with
Final Budget

Revenues
Interest and investment earnings $ 283 $ 283 $ 187 $ (96) 

Total revenues  283  283  187  (96) 

Expenditures
Current:

General government: 
Supplies and services  933  933  3  930 

Total expenditures  933  933  3  930 
Excess (deficiency) of revenues over 

(under) expenditures  (650)  (650)  184  834 

Net change in fund balances $ (650) $ (650) $ 184 $ 834 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Budgetary Comparison Schedule

Orange County Unified Transportation Trust Special Revenue Fund (Budgetary Basis)
For the Year Ended June 30, 2024
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Budgeted Amounts

(amounts expressed in thousands) Original Final
Actual

Amounts

Variance 
with

Final Budget

Revenues
Vehicle registration fees $ 2,900 $ 2,900 $ 3,013 $ 113 
Contributions from other agencies  10,554  10,554  4,258  (6,296) 
Interest and investment earnings  81  81  187  106 
Miscellaneous  5  5  11  6 

Total revenues  13,540  13,540  7,469  (6,071) 

Expenditures
Current:

General government:
Supplies and services  12,226  12,226  10,885  1,341 

Capital outlay  698  698  62  636 
Total expenditures  12,924  12,924  10,947  1,977 
Excess (deficiency) of revenues over 

(under) expenditures  616  616  (3,478)  (4,094) 

Other financing sources 
Transfers in  5,731  5,731  5,410  (321) 

Total other financing sources  5,731  5,731  5,410  (321) 

Net change in fund balances $ 6,347 $ 6,347 $ 1,932 $ (4,415) 

Reconciliation to GAAP:
Net change in fund balance (budgetary basis) $ 1,932 

Less: Estimated revenues for encumbrances outstanding at June 30  — 
Add: Current year encumbrances outstanding at June 30  66 

Net change in fund balance (GAAP basis) $ 1,998 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Budgetary Comparison Schedule

Service Authority for Freeway Emergencies Special Revenue Fund (Budgetary Basis)
For the Year Ended June 30, 2024
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Budgeted Amounts

(amounts expressed in thousands) Original Final
Actual 

Amounts
Variance with 
Final Budget

Revenues
Sales tax revenue $ 51,259 $ 51,259 $ 49,788 $ (1,471) 
Transportation improvement fee  6,886  6,886  7,115  229 
Interest and investment earnings  120  120  2,126  2,006 

Total revenues  58,265  58,265  59,029  764 

Expenditures
Current:

General government:
Supplies and services  —  —  32  (32) 

Total expenditures  —  —  32  (32) 

Excess of revenues over expenditures  58,265  58,265  58,997  732 

Other financing uses
Transfers out  (58,265)  (58,265)  (56,904)  1,361 

Total other financing uses  (58,265)  (58,265)  (56,904)  1,361 

Net change in fund balances $ — $ — $ 2,093 $ 2,093 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Budgetary Comparison Schedule

State Transit Assistance Special Revenue Fund (Budgetary Basis)
For the Year Ended June 30, 2024
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Budgeted Amounts

(amounts expressed in thousands) Original Final
Actual 

Amounts
Variance with 
Final Budget

Revenues
Capital assistance grants $ 35,104 $ 35,104 $ 30,694 $ (4,410) 

Total revenues  35,104  35,104  30,694  (4,410) 

Expenditures
Current:

General government:
Supplies and services  35,792  35,792  7,401  28,391 

Transportation:
Contributions to other local 
agencies  1,998  1,998  195  1,803 

Capital outlay  130,920  130,920  147,146  (16,226) 
Total expenditures  168,710  168,710  154,742  13,968 

Deficiency of revenues under 
expenditures  (133,606)  (133,606)  (124,048)  9,558 

Other financing sources
Transfers in  48,728  48,728  74,201  25,473 

Total other financing sources  48,728  48,728  74,201  25,473 

Net change in fund balances $ (84,878) $ (84,878) $ (49,847) $ 35,031 

Reconciliation to GAAP:
Net change in fund balance (budgetary basis) $ (49,847) 

Less: Estimated revenues for encumbrances outstanding at June 30  19 
Add: Current year encumbrances outstanding at June 30  50,926 

Net change in fund balance (GAAP basis) $ 1,060 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Budgetary Comparison Schedule

General Capital Project Fund (Budgetary Basis)
For the Year Ended June 30, 2024
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NONMAJOR ENTERPRISE FUND

OC Streetcar Fund – This fund is established to account for the operations of the OC Streetcar which is 
planned to be operative in fiscal year 2025-26. The funding sources for the operation will be Measure M 
program, Congestion Mitigation and Air Quality (CMAQ) program, fare collections, and local city match.

ORANGE COUNTY TRANSPORTATION AUTHORITY
OTHER SUPPLEMENTARY INFORMATION

June 30, 2024
(amounts expressed in thousands)
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(amounts expressed in thousands) OC Streetcar

Total 
Nonmajor 

Enterprise Fund

Assets
Current assets:

Due from other funds $ 10 $ 10 
Total current assets  10  10 

Total assets  10  10 

Liabilities
Current liabilities:

Accounts payable  10  10 
Total current liabilities  10  10 

Total liabilities  10  10 

Net Position
Unrestricted  —  — 

Total net position $ — $ — 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Combining Statement of Net Position

Nonmajor Enterprise Fund
June 30, 2024
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(amounts expressed in thousands) OC Streetcar

Total 
Nonmajor 

Enterprise Fund

Operating revenues:
Permit fees $ — $ — 

Total operating revenues  —  — 

Operating expenses:
Administrative services  876  876 
Professional services  74  74 

Total operating expenses  950  950 

Operating loss  (950)  (950) 

Loss before contributions and transfers  (950)  (950) 

Transfers in  950  950 

Change in net position  —  — 

Total net position - beginning  —  — 

Total net position - ending $ — $ — 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Combining Statement of Revenues, Expenses and Charges in Net Position

Nonmajor Enterprise Fund
For the Year Ended June 30, 2024
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(amounts expressed in thousands) OC Streetcar

Total 
Nonmajor 

Enterprise Fund

Cash flows from operating activities:
Receipts from customers and users $ — $ — 
Payments to suppliers  (74)  (74) 
Payments to employees  —  — 
Payments for interfund services used  (876)  (876) 

Net cash used for operating activities  (950)  (950) 

Cash flows from noncapital financing activities:
Transfers from other funds  950  950 

Net cash provided by noncapital financing activities  950  950 

Net increase in cash and cash equivalents  —  — 

Cash and cash equivalents at beginning of year  —  — 

Cash and cash equivalents at end of year $ — $ — 

Reconciliation of operating loss to net cash provided 
by (used for) operating activities:
Operating loss $ (950) $ (950) 
Change in assets and liabilities:

Prepaid retirement  —  — 
Deferred outflows of resources related to pensions  —  — 
Deferred outflows of resources related to OPEB  —  — 
Accounts payable  —  — 
Accrued payroll and related items  —  — 
Compensated absences  —  — 
Unearned revenue  —  — 
Total OPEB liability  —  — 
Net pension liability  —  — 
Deferred inflows of resources related to pensions  —  — 
Deferred inflows of resources related to OPEB  —  — 

Total adjustments  —  — 

Net cash used for operating activities $ (950) $ (950) 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Combining Statement of Cash Flows

Nonmajor Enterprise Fund
For the Year Ended June 30, 2024

88



INTERNAL SERVICE FUNDS

General liability - This fund is used to account for OCTA’s risk management activities related to 
public liability, property damage and automobile liability.

Workers’ compensation - This fund is used to account for OCTA’s risk management activities 
related to workers’ compensation.

ORANGE COUNTY TRANSPORTATION AUTHORITY 
OTHER SUPPLEMENTARY INFORMATION

June 30, 2024
(amounts expressed in thousands)
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(amounts expressed in thousands) General Liability
Workers' 

Compensation
Total Internal

Service Funds

Assets
Current assets:

Cash and investments $ 21,351 $ 37,689 $ 59,040 
Receivables:

Interest  252  405  657 
Other  74  391  465 

Other assets  13  825  838 

Total current assets  21,690  39,310  61,000 

Total assets  21,690  39,310  61,000 

Liabilities
Current liabilities:

Accounts payable  236  725  961 
Claims payable  1,270  2,911  4,181 

Total current liabilities  1,506  3,636  5,142 

Noncurrent liabilities:
Claims payable  5,080  12,412  17,492 

Total liabilities  6,586  16,048  22,634 

Net Position
Unrestricted  15,104  23,262  38,366 

Total net position $ 15,104 $ 23,262 $ 38,366 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Combining Statement of Net Position

Internal Service Funds
June 30, 2024
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(amounts expressed in thousands)
General 
Liability

Workers' 
Compensation

Total Internal 
Service Funds

Operating revenues:
Charges for services $ 2,985 $ 8,046 $ 11,031 

Total operating revenues  2,985  8,046  11,031 

Operating expenses:
Administrative services  205  86  291 
Other  229  294  523 
Insurance claims and premiums  1,932  6,684  8,616 
Professional services  919  526  1,445 

Total operating expenses  3,285  7,590  10,875 

Operating income (loss)  (300)  456  156 

Nonoperating revenues (expenses):
Investment earnings  1,054  1,822  2,876 
Other  284  77  361 

Total nonoperating revenues  1,338  1,899  3,237 

Change in net position  1,038  2,355  3,393 

Total net position - beginning  14,066  20,907  34,973 

Total net position - ending $ 15,104 $ 23,262 $ 38,366 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Combining Statement of Revenues, Expenses and Changes in Net Position

Internal Service Funds
For the Year Ended June 30, 2024
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(amounts expressed in thousands)
General 
Liability

Workers' 
Compensation

Total Internal 
Service Funds

Cash flows from operating activities:
Receipts from interfund services provided $ 3,364 $ 8,185 $ 11,549 
Payments to suppliers  (995)  (292)  (1,287) 
Payments to claimants  (1,776)  (6,458)  (8,234) 
Payments for interfund services used  (205)  (86)  (291) 
Miscellaneous revenue received  284  77  361 

Net cash provided by operating activities  672  1,426  2,098 

Cash flows from investing activities:
Investment earnings  970  1,711  2,681 

Net cash provided by investing activities  970  1,711  2,681 

Net increase in cash and cash equivalents  1,642  3,137  4,779 

Cash and cash equivalents at beginning of year  19,709  34,552  54,261 

Cash and cash equivalents at end of year $ 21,351 $ 37,689 $ 59,040 

Reconciliation of operating income (loss) to net 
cash provided by (used for) operating 
activities:
Operating income (loss) $ (300) $ 456 $ 156 
Adjustments to reconcile operating income 

(loss) to net cash provided by (used for) 
operating activities:

Insurance recoveries  284  77  361 
Change in assets and liabilities:

Other receivables  137  (78)  59 
Other assets  379  139  518 
Accounts payable  (76)  234  158 
Claims payable  248  598  846 

Total adjustments  972  970  1,942 

Net cash provided by operating activities $ 672 $ 1,426 $ 2,098 

Noncash capital, financing and investing 
activities:

Investment earnings $ (83) $ (109) $ (192) 

ORANGE COUNTY TRANSPORTATION AUTHORITY
Combining Statement of Cash Flows

Internal Service Funds
For the Year Ended June 30, 2024
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This part of OCTA’s annual comprehensive financial report presents detailed information as a context for 
understanding what the information in the financial statements, note disclosures, and required 
supplementary information says about OCTA’s overall financial health.
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Net Position by Component, Last Ten Fiscal Years (Unaudited)
(accrual basis of accounting - thousands) As of June 30,

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Governmental activities:

Net investment in capital assets $ 177,195 $ 185,209 $ 202,587 $ 211,433 $ 262,985 $ 340,129 $ 433,782 $ 501,053 $ 582,156 $ 681,639 

Restricted  421,285  545,220  621,580  565,653  677,934  626,302  545,091  735,780  773,909  755,550 

Unrestricted  94,641  67,517  29,578  37,947  (14,857)  (49,044)  (23,655)  18,118  5,854  16,134 

Total governmental activities net position $ 693,121 $ 797,946 $ 853,745 $ 815,033 $ 926,062 $ 917,387 $ 955,218 $ 1,254,951 $ 1,361,919 $ 1,453,323 

Business-type activities:

Net investment in capital assets $ 279,153 $ 300,737 $ 389,791 $ 339,677 $ 320,212 $ 303,484 $ 287,575 $ 306,992 $ 302,428 $ 370,095 

Restricted  13,032  13,075  13,199  16,776  18,229  25,156  31,268  29,252  28,432  31,682 

Unrestricted  275,052  305,689  323,682  439,737  487,407  547,164  583,939  482,767  641,516  859,053 

Total business-type activities net position $ 567,237 $ 619,501 $ 726,672 $ 796,190 $ 825,848 $ 875,804 $ 902,782 $ 819,011 $ 972,376 $ 1,260,830 

Primary government:

Net investment in capital assets $ 456,348 $ 485,946 $ 592,378 $ 551,110 $ 583,197 $ 643,613 $ 721,357 $ 808,045 $ 884,584 $ 1,051,734 

Restricted  434,317  558,295  634,779  582,429  696,163  651,458  576,359  765,032  802,341  787,232 

Unrestricted  369,693  373,206  353,260  477,684  472,550  498,120  560,284  500,885  647,370  875,187 

Total primary government net position $ 1,260,358 $ 1,417,447 $ 1,580,417 $ 1,611,223 $ 1,751,910 $ 1,793,191 $ 1,858,000 $ 2,073,962 $ 2,334,295 $ 2,714,153 

Source: Accounting and Financial Reporting Department

Notes:
In fiscal year 2014-15, OCTA implemented GASB 68.
In fiscal year 2016-17, the increase in the business-type activities net position is mainly due to a major revenue vehicle purchase.
In fiscal year 2018-19, the increase in the government-type activities net position is mainly due to the Measure M program and the construction of the OC Streetcar project. 
In fiscal year 2019-20, the increase in the business-type activities net position is mainly due to a reduction in net pension liabilities.
In fiscal year 2020-21, the increase in the governmental-type activities net position is mainly due to capital grants and contributions and taxes. The increase in business-type 
activities net position is mainly due to operating grants and contributions.
In fiscal year 2021-22, the increase in the governmental-type activities net position is mainly due to sales tax revenues. The decrease in business-type activities net position is 
mainly due to the construction of  I-405 improvement project.
In fiscal year 2022-23, the increase in the business-type activities net position is mainly due to reclassification of the I-405 improvement project (long-term debt TIFIA loan and 
construction in progress) from unrestricted to net investment in capital assets.
In fiscal year 2023-24, the increase in government-type activities net position is mainly due to favorable investment performance and decrease in Measure M program expenses 
related to I-405 Improvement Project. The increase in business-type activities net position is mainly due to increased charges for services from 405 Express Lanes, investment 
earnings, and interfund transfer from the LTA fund to 405 Express Lanes fund for TIFIA loan allocation.
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Changes in Net Position, Last Ten Fiscal Years (Unaudited)

(accrual basis of accounting - thousands) For the Year Ended June 30,
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Expenses
Governmental activities:

General government $ 74,852 $ 95,155 $ 94,929 $ 80,877 $ 88,394 $ 89,868 $ 87,346 $ 89,924 $ 104,701 $ 111,528 
Measure M program  301,329  272,627  280,154  439,279  390,253  453,965  534,584  543,991  482,865  371,900 
Motorist services  5,281  6,355  5,826  5,725  6,359  7,724  7,092  8,284  8,206  9,772 
Commuter rail  29,347  34,004  39,736  414  117  454  47  194  15  — 

Total governmental activities expenses  410,809  408,141  420,645  526,295  485,123  552,011  629,069  642,393  595,787  493,200 
Business-type activities:

Fixed route  201,630  208,851  204,969  208,167  230,256  201,819  174,441  179,877  210,789  209,916 
Paratransit  51,392  63,071  64,594  67,883  71,104  88,086  75,431  88,131  99,541  115,153 
Tollroad  22,980  25,120  38,455  25,672  26,491  29,239  30,137  30,162  15,409  29,764 
Taxicab administration  584  567  524  385  348  160  86  —  —  — 
Fixed guideway  —  —  —  —  6  7  28  51  107  74 

Total business-type activities expenses  276,586  297,609  308,542  302,107  328,205  319,311  280,123  298,221  325,846  354,907 

Total primary government expenses $ 687,395 $ 705,750 $ 729,187 $ 828,402 $ 813,328 $ 871,322 $ 909,192 $ 940,614 $ 921,633 $ 848,107 
Program Revenues
Governmental activities:

Charges for services:
General government $ 181 $ 1,180 $ 730 $ 842 $ 855 $ 872 $ 1,113 $ 1,094 $ 935 $ 694 
Other activities  1,644  1,087  1,104  1,544  968  1,197  1,149  1,373  1,257  1,046 

Operating grants and contributions  122,282  125,220  92,486  98,233  83,458  78,703  74,365  63,978  61,774  65,287 
Capital grants and contributions  586  3,897  17,602  7,679  19,994  37,921  65,919  65,949  47,923  40,085 

Total governmental activities program revenues  124,693  131,384  111,922  108,298  105,275  118,693  142,546  132,394  111,889  107,112 
Business-type activities:

Charges for services:
Fixed route  51,265  50,197  42,753  40,821  41,067  39,747  22,380  37,647  38,580  39,939 
Tollroad  46,132  52,240  56,005  57,615  57,417  43,944  45,353  64,848  61,376  93,335 
Other activities  8,695  8,650  8,656  8,280  8,727  7,654  2,193  4,824  6,183  7,527 

Operating grants and contributions  67,356  65,226  74,966  74,236  87,667  64,917  164,819  258,866  77,750  62,937 
Capital grants and contributions  14,139  35,848  89,740  17,849  11,172  4,747  7,154  10,568  84,923  48,357 

Total business-type activities program revenues  187,587  212,161  272,120  198,801  206,050  161,009  241,899  376,753  268,812  252,095 

Total primary government program revenues $ 312,280 $ 343,545 $ 384,042 $ 307,099 $ 311,325 $ 279,702 $ 384,445 $ 509,147 $ 380,701 $ 359,207 

             (Continued)
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Changes in Net Position, Last Ten Fiscal Years, continued

(accrual basis of accounting - thousands) For the Year Ended June 30,
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Indirect expenses allocation:
Governmental activities $ (35,996) $ (37,748) $ (41,045) $ (43,163) $ (44,411) $ (46,890) $ (48,485) $ (52,347) $ (55,455) $ (61,325) 
Business-type activities  35,996  37,748  41,045  43,163  44,411  46,890  48,485  52,347  55,455  61,325 

Net (expense) revenue
Governmental activities  (250,120)  (239,009)  (267,678)  (374,834)  (335,437)  (386,428)  (438,038)  (457,652)  (428,442)  (324,763) 
Business-type activities  (124,995)  (123,196)  (77,467)  (146,469)  (166,566)  (205,192)  (86,709)  26,185  (112,489)  (164,137) 

Total primary government net expense $ (375,115) $ (362,205) $ (345,145) $ (521,303) $ (502,003) $ (591,620) $ (524,747) $ (431,467) $ (540,931) $ (488,900) 

General Revenues and Other Changes in Net Position
Governmental activities:

Taxes:
Sales taxes $ 466,127 $ 476,368 $ 475,863 $ 515,475 $ 546,912 $ 518,933 $ 554,785 $ 679,399 $ 718,022 $ 700,434 

Unrestricted investment earnings  13,301  19,447  9,807  12,609  48,527  55,593  21,334  (27,383)  38,383  81,699 
Other miscellaneous revenue  168  918  99  133  233  159  2,028  1,360  826  1,064 
Transfers  (169,199)  (152,899)  (162,292)  (191,734)  (149,206)  (196,930)  (117,292)  104,009  (221,821)  (367,030) 

Total governmental activities  310,397  343,834  323,477  336,483  446,466  377,755  460,855  757,385  535,410  416,167 
Business-type activities:

Taxes:
Property taxes  13,293  14,098  14,943  15,995  16,971  17,829  18,648  19,646  21,155  22,281 

Unrestricted investment earnings  4,531  7,672  2,332  2,892  24,654  29,285  4,859  (32,167)  14,586  53,490 
Other miscellaneous revenue  1,218  791  5,071  5,604  5,393  11,104  7,685  6,574  8,292  9,790 
Transfers  169,199  152,899  162,292  191,734  149,206  196,930  117,292  (104,009)  221,821  367,030 

Total business-type activities  188,241  175,460  184,638  216,225  196,224  255,148  148,484  (109,956)  265,854  452,591 

Total primary government $ 498,638 $ 519,294 $ 508,115 $ 552,708 $ 642,690 $ 632,903 $ 609,339 $ 647,429 $ 801,264 $ 868,758 

Change in Net Position
Governmental activities $ 60,277 $ 104,825 $ 55,799 $ (38,351) $ 111,029 $ (8,673) $ 22,817 $ 299,733 $ 106,968 $ 91,404 
Business-type activities  63,246  52,264  107,171  69,756  29,658  49,956  61,775  (83,771)  153,365  288,454 

Total primary government $ 123,523 $ 157,089 $ 162,970 $ 31,405 $ 140,687 $ 41,283 $ 84,592 $ 215,962 $ 260,333 $ 379,858 

Source: Accounting and Financial Reporting Department
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Fund Balances, Governmental Funds, Last Ten Fiscal Years (Unaudited)

(modified accrual basis of accounting - thousands) As of June 30,
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

General Fund
Reserved $ — $ — $ — $ — $ — $ — $ — $ — $ — $ — 
Unreserved  —  —  —  —  —  —  —  —  —  — 
Nonspendable  11,038  11,862  20,672  11,699  13,717  12,746  13,763  13,282  12,802  14,334 
Restricted  24,732  23,548  22,992  23,189  23,101  23,517  44,642  40,881  41,994  44,060 
Assigned  25,173  14,453  —  2,413  8,740  11,562  14,735  25,759  28,218  — 
Unassigned  22,115  —  (17,135)  —  (2,217)  —  —  (2)  —  7,169 

Total general fund $ 83,058 $ 49,863 $ 26,529 $ 37,301 $ 43,341 $ 47,825 $ 73,140 $ 79,920 $ 83,014 $ 65,563 

All Other Governmental Funds
Reserved $ — $ — $ — $ — $ — $ — $ — $ — $ — $ — 
Unreserved, reported in:

Special revenue funds  —  —  —  —  —  —  —  —  —  — 
Capital projects funds  —  —  —  —  —  —  —  —  —  — 

Nonspendable  20,575  12,519  7,177  12,144  15,772  12,230  17,507  39,222  25,887  21,843 
Restricted  753,071  862,565  953,569  892,703  1,337,025  1,252,083  1,155,000  1,314,797  1,343,802  1,300,225 
Committed
Assigned, reported in:

Special revenue funds  —  —  —  —  —  —  —  —  —  — 
Transportation capital projects  9,469  8,682  1,158  —  2,521  —  —  —  —  — 

Unassigned  —  —  —  (6,917)  (883)  (2,024)  (3,562)  (7,658)  (10,171)  (10,552) 

Total all other governmental funds $ 783,115 $ 883,766 $ 961,904 $ 897,930 $ 1,354,435 $ 1,262,289 $ 1,168,945 $ 1,346,361 $ 1,359,518 $ 1,311,516 

Source: Accounting and Financial Reporting Department

Notes:
In fiscal year 2014-15, the increase in restricted fund balance of General Fund is due to transfers from LTA as a result of finalizing Measure M1 projects. Additionally, the CURE 

Fund was consolidated with the General Fund as it no longer met the definition of a special revenue fund, which resulted in an increase of assigned and unassigned fund 
balance for the General Fund.

In fiscal year 2018-19, the increase in restricted fund balance of All Other Governmental Funds is due to the issuance of sales tax revenue bonds for the Measure M2 program.
In fiscal year 2019-23, the changes in restricted fund balance of All Other Governmental funds is due to the fluctuations of sales tax revenue for Measure M2 program.
In fiscal year 2023-24, the decrease in assigned fund balance of General Fund is due to interfund transfer of CURE fund from General Fund to LTA Fund.
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Changes in Fund Balances, Governmental Funds, Last Ten Fiscal Years (Unaudited)

(modified accrual basis of accounting - thousands) For the Year Ended June 30,
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Revenues
Sales taxes $ 466,127 $ 465,830 $ 486,401 $ 507,584 $ 554,804 $ 518,933 $ 554,785 $ 679,399 $ 718,022 $ 700,433 
Gasoline taxes  —  —  —  —  —  —  —  —  —  — 
Transportation improvement fee  —  —  —  5,673  5,603  5,823  6,230  7,581  6,619  7,115 
Vehicle registration fees  2,351  3,401  2,960  2,941  2,978  2,773  3,099  2,896  2,952  3,013 
Fines  197  220  205  201  200  245  125  182  163  145 
Contributions from other agencies  121,341  103,532  87,870  92,239  67,550  96,817  84,483  51,603  77,858  40,691 
Interest and investment income  12,732  18,917  11,894  12,253  48,528  53,209  23,840  (29,596)  41,529  83,578 
Capital assistance grants  768  3,220  14,552  7,541  14,171  29,102  45,999  46,975  42,384  31,948 
Miscellaneous  4,221  5,090  8,060  6,361  3,649  1,425  3,250  2,365  2,555  2,074 

Total revenues  607,737  600,210  611,942  634,793  697,483  708,327  721,811  761,405  892,082  868,997 
Expenditures

Current:
General government  105,995  126,370  116,183  110,973  110,537  106,911  114,120  101,883  122,642  144,832 
Transportation:

Contributions to other local agencies  133,286  124,230  146,199  109,767  114,543  97,116  103,286  104,090  105,526  105,389 
Capital outlay  129,312  103,441  106,921  250,292  235,559  354,492  430,188  435,542  372,308  262,322 
Debt service:

Principal payments on long-term debt  6,865  7,210  7,475  7,775  8,165  8,530  8,065  8,455  19,935  20,920 
Interest  21,961  21,614  21,343  21,059  20,677  35,615  35,777  35,808  34,949  33,956 
Bond issuance costs  —  —  —  —  826  —  —  —  —  — 

Total expenditures  397,419  382,865  398,121  499,866  490,307  602,664  691,436  685,778  655,360  567,419 
Excess of revenues over expenditures  210,318  217,345  213,821  134,927  207,176  105,663  30,375  75,627  236,722  301,578 
Other financing sources (uses):

Transfers in  65,411  56,722  74,074  46,148  155,033  137,216  99,830  217,996  122,116  189,244 
Transfers out  (234,610)  (209,621)  (236,366)  (237,882)  (304,239)  (334,146)  (217,122)  (113,987)  (343,936)  (556,275) 
Proceeds from sale of capital assets  2,667  3,010  3,275  3,605  3,605  3,605  3,866  4,560  1,349  — 
Bond issuance  —  —  —  —  376,690  —  —  —  —  — 
Bond premium  —  —  —  —  69,342  —  —  —  —  — 
Payment to refunded bond escrow agent  —  —  —  —  (45,062)  —  —  —  —  — 

Total other financing sources (uses)  (166,532)  (149,889)  (159,017)  (188,129)  255,369  (193,325)  (113,426)  108,569  (220,471)  (367,031) 

Net changes in fund balances $ 43,786 $ 67,456 $ 54,804 $ (53,202) $ 462,545 $ (87,662) $ (83,051) $ 184,196 $ 16,251 $ (65,453) 

Debt service as a percentage of noncapital 
expenditures  7.6 %  7.7 %  7.6 %  5.9 %  6.6 %  8.4 %  7.3 %  6.8 %  9.6 %  11.8 %

Source: Accounting and Financial Reporting Department 
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Program Revenues by Function/Program, Last Ten Fiscal Years (Unaudited)
(accrual basis of accounting - thousands)

Program Revenues For the Year Ended June 30,
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Function/Program
Governmental activities:

General government $ 4,101 $ 8,963 $ 22,323 $ 18,830 $ 27,932 $ 46,179 $ 76,165 $ 77,831 $ 54,580 $ 49,165 
Measure M program  112,056  111,050  76,881  81,902  67,979  63,996  59,115  48,550  48,894  51,512 
Motorist services  5,521  5,648  5,575  5,492  8,755  8,516  7,251  5,968  8,222  6,435 
Commuter rail  3,015  5,723  7,143  2,074  609  2  15  45  194  — 

Total governmental activities  124,693  131,384  111,922  108,298  105,275  118,693  142,546  132,394  111,890  107,112 
Business-type activities:

Fixed route  112,721  123,504  173,107  105,539  108,244  107,503  193,353  306,103  200,782  149,316 
Paratransit  28,059  28,080  40,777  33,882  38,859  7,496  2,192  4,824  6,183  7,527 
Tollroad  46,132  60,059  57,816  59,069  58,576  45,835  46,342  65,826  61,847  95,252 
Taxicab administration  675  518  420  311  371  175  12  —  —  — 

Total business-type activities  187,587  212,161  272,120  198,801  206,050  161,009  241,899  376,753  268,812  252,095 

Total primary government $ 312,280 $ 343,545 $ 384,042 $ 307,099 $ 311,325 $ 279,702 $ 384,445 $ 509,147 $ 380,702 $ 359,207 

Source: Accounting and Financial Reporting Department

Notes:
In fiscal year 2014-15, the decrease in Measure M program is primarily due to finalizing Measure M1 projects.
In fiscal year 2016-17, the decrease in Measure M program is primarily due to decreased funding of RSTP and Proposition 1B as well as closing phase of the grade separation 

projects.
In fiscal year 2017-18, the decrease in Fixed route is primarily due to capital grants received in the prior year related to the CNG bus purchase project.
In fiscal year 2019-20, the decrease in General government, fixed route,  paratransit, and tollroad revenues is primarily due to the COVID-19 pandemic. 
In fiscal year 2020-22, the increase in Fixed route is primarily due to increased operating grants and contributions.
In fiscal year 2022-23, the decrease in Fixed route is primarily due to decreased operating grants and contributions relating to transit operations.
In fiscal year 2023-24, the decrease in Fixed route is primarily due to decreased operating grants and contributions relating to transit operations. The increase in Tollroad is due 

to increase in 91 EL user revenues and opening of 405 EL for public use.
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Tax Revenues by Source, Governmental Activities, Last Ten Fiscal Years (Unaudited)
(accrual basis of accounting - thousands)

For the Year
Ended June 30, Sales & Use Tax Total

2015 $ 466,127 $ 466,127 
2016  476,368  476,368 
2017  475,863  475,863 
2018  515,475  515,475 
2019  546,912  546,912 
2020  518,933  518,933 
2021  554,785  554,785 
2022  679,399  679,399 
2023  718,022  718,022 
2024  700,434  700,434 

Change
2015 - 2024  50.3 %  50.3 %

Source: Accounting and Financial Reporting Department
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Calendar Year
(amounts expressed in thousands) 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 (a)

Clothing and Clothing Accessories Stores $ 3,942,629 $ 4,062,185 $ 4,173,147 $ 4,179,348 $ 4,420,905 $ 4,501,642 $ 3,445,233 $ 5,265,145 $ 5,645,156 $ 5,510,685 
General Merchandise Stores  5,206,936  5,331,919  5,266,498  5,314,636  5,424,321  5,561,761  5,214,858  6,114,659  6,661,626  6,433,829 
Specialty Stores  —  —  —  —  —  —  —  —  —  — 
Food and Beverage Stores  2,249,980  2,315,300  2,399,937  2,460,590  2,483,191  2,630,703  2,705,682  2,843,138  2,851,552  575,234 
Food Services and Drink Places  7,174,652  7,561,709  7,953,351  8,195,164  8,559,216  6,232,835  8,795,493  10,252,167  10,807,335  2,612,840 
Home Furnishings and Appliance Stores  2,995,975  3,082,463  3,074,257  3,037,974  2,907,710  2,578,348  3,104,704  3,116,190  2,946,553  667,046 
Building Material & Garden Equipment & 
Supplies Dealers  2,870,940  2,961,129  3,106,396  3,184,381  3,174,208  3,539,541  3,817,836  4,006,427  3,930,919  892,944 
Motor Vehicle and Parts Dealers  8,352,815  8,648,763  8,927,827  9,408,045  9,646,527  9,482,960  11,324,257  11,775,654  11,056,748  2,515,914 
Gasoline Stations  3,979,166  3,489,276  3,745,819  4,203,824  4,142,023  2,670,300  4,110,466  5,137,709  4,536,118  1,028,009 
Other Retail Group  5,130,425  5,318,826  5,562,771  5,742,982  6,158,835  8,462,565  8,412,348  8,661,056  9,248,654  2,076,020 
Business and Personal Services  —  —  —  —  —  —  —  —  —  — 
All other outlets  19,768,161  20,241,650  20,883,715  21,390,429  22,553,862  19,576,172  24,603,345  29,927,949  29,976,022  6,924,027 

Total $ 61,671,679 $ 63,013,220 $ 65,093,718 $ 67,117,373 $ 69,470,798 $ 65,236,827 $ 75,534,222 $ 87,100,094 $ 87,660,683 $ 29,236,548 

Measure M Ordinance direct sales tax 
rate  0.50 %  0.50 %  0.50 %  0.50 %  0.50 %  0.50 %  0.50 %  0.50 %  0.50 %  0.50 %

Sources: California State Board of Equalization for data prior to 2015; California Department of Tax and Fee Administration for data starting 2015

Note:
Starting 2015, the category was modified by BOE. Data for Gasoline Stations was reported within Automotive category in prior years.
Specialty Stores and Business and Personal Services are recategorized in the Other Retail Group category.

(a) Taxable Sales reported for year 2024 includes first quarter data.
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Direct and Overlapping Sales Tax Rates, Last Ten Calendar Years 
(Unaudited)

Calendar Year
Measure M
Direct rate

County of
Orange

2015 0.50% 7.50%
2016 0.50% 7.50%
2017 0.50% 7.25% (a)
2018 0.50% 7.25%
2019 0.50% 7.25%
2020 0.50% 7.25%
2021 0.50% 7.25%
2022 0.50% 7.25%
2023 0.50% 7.25%
2024 0.50% 7.25%

Sources: County of Orange information provided by the California Department of Tax and Fee Administration

Notes: Measure M information provided by the Measure M Ordinance

(a) Effective January 1, 2017 the state sales and use tax rate decreased by .25%.
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Calendar Year 2023 Calendar Year 2014

City
Taxable 
Sales Rank

Percentage 
of Total

Taxable 
Sales Rank

Percentage
of Total

Aliso Viejo $ 652,818 24  0.90 % $ 429,394 28  0.81 %
Anaheim  9,041,035 1  12.43 %  6,163,023 1  11.64 %
Brea  2,279,816 12  3.13 %  1,716,397 12  3.24 %
Buena Park  3,156,850 8  4.34 %  2,264,394 8  4.28 %
Costa Mesa  6,663,120 3  9.16 %  4,538,729 3  8.57 %
Cypress  1,135,633 19  1.56 %  1,022,902 16  1.93 %
Dana Point  585,575 26  0.80 %  478,526 26  0.90 %
Fountain Valley  1,345,211 16  1.85 %  992,753 18  1.88 %
Fullerton  2,480,656 11  3.41 %  1,767,550 10  3.34 %
Garden Grove  2,539,606 10  3.49 %  1,729,278 11  3.27 %
Huntington Beach  4,094,798 6  5.63 %  3,111,543 6  5.88 %
Irvine  8,126,299 2  11.17 %  5,173,640 2  9.77 %
La Habra  1,194,157 18  1.64 %  1,014,076 17  1.92 %
La Palma  208,417 32  0.29 %  1,213,860 15  2.29 %
Laguna Beach  544,327 28  0.75 %  863,229 19  1.63 %
Laguna Hills  546,817 27  0.75 %  343,730 31  0.65 %
Laguna Niguel  1,219,335 17  1.68 %  433,293 27  0.82 %
Laguna Woods  94,862 33  0.13 %  495,401 25  0.94 %
Lake Forest  1,527,440 15  2.10 %  82,028 33  0.15 %
Los Alamitos  309,964 31  0.43 %  258,885 32  0.49 %
Mission Viejo  1,708,442 13  2.35 %  1,532,627 13  2.90 %
Newport Beach  3,718,122 7  5.11 %  2,943,344 7  5.56 %
Orange  4,974,290 5  6.84 %  3,501,414 5  6.61 %
Placentia  648,684 25  0.89 %  518,539 24  0.98 %
Rancho Santa Margarita  718,591 22  0.99 %  544,759 23  1.03 %
San Clemente  1,033,227 20  1.42 %  667,415 21  1.26 %
San Juan Capistrano  992,597 21  1.36 %  689,069 20  1.30 %
Santa Ana  5,072,727 4  6.97 %  3,816,866 4  7.21 %
Seal Beach  411,834 30  0.57 %  381,814 29  0.72 %
Stanton  442,723 29  0.61 %  353,691 30  0.67 %
Tustin  3,009,766 9  4.14 %  1,978,508 9  3.74 %
Villa Park  27,438 34  0.04 %  17,046 34  0.03 %
Westminster  1,544,152 14  2.12 %  1,349,549 14  2.55 %
Yorba Linda  711,941 23  0.98 %  549,187 22  1.04 %

Total  72,761,270  100 %  52,936,459  100 %
Unincorporated Cities  14,537,147  7,160,669 

Total Orange County $ 87,298,417 $ 60,097,128 

Source: California Department of Tax and Fee Administration, www.cdtfa.ca.gov

Note: The most current data available is for 2023.
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Ratios of Outstanding Debt by Type, Last Ten Fiscal Years (Unaudited)
(amounts expressed in thousands except per capita)

Governmental Activities Business-Type Activities

As of June 
30,

Sales Tax 
Revenue
Bonds

Lease 
Liabilities

Subscription 
Liabilities

Toll Road 
Revenue
Bonds

TIFIA
Loan

Lease 
Liabilities

Subscription 
Liabilities

PPP
Liabilities Government

Percentage 
of Personal

Income
Per

Capita
2015 $ 335,707 $ — $ — $ 129,444 $ — $ — $ — $ — $ 465,151  0.25 %  147.08 
2016  327,894  —  —  123,725  —  —  —  —  451,619  0.23 %  142.06 
2017  319,817  —  —  117,796  —  —  —  —  437,613  0.22 %  136.72 
2018  311,440  —  —  111,627  165,988  —  —  —  589,055  0.28 %  182.87 
2019  704,094  —  —  105,173  294,762  —  —  —  1,104,029  0.50 %  342.60 
2020  691,810  —  —  98,420  303,422  —  —  —  1,093,652  0.45 %  342.37 
2021  680,592  —  —  91,356  312,329  —  —  —  1,084,277  0.42 %  343.80 
2022  668,985  28,483  83,962  —  3,394  —  784,824  0.30 %  248.19 
2023  645,899  24,634  623  76,223  620,189  8,914  276  —  1,376,758 n/a  438.31 
2024  621,827,000  20,871,852  357,000  51,555,000  632,355,000  8,491,499  253,000  108,391,000  1,444,101,000 n/a  458.32 

Source: Accounting and Financial Reporting Department 

Notes:
In fiscal year 2013-14, OCTA issued Senior Lien Toll Road Revenue Refunding Bonds (Series 2013) to refund the outstanding Series 2003 Bonds.
In fiscal year 2017-18, OCTA and DOT Bureau executed the TIFIA loan.
In fiscal year 2018-19, the increase in sales tax revenue bonds of governmental activities is due to issuance of sales tax revenue bonds.
In fiscal year 2021-22, OCTA prepaid the TIFIA loan and secured bridge loan (BAN 2021).
In fiscal year 2022-23, OCTA and DOT Bureau executed the TIFIA loan, and paid off the BAN 2021.
In fiscal year 2023-24, OCTA issued 2023 Toll Road Revenue Bonds and refunded 2013 Toll Road Revenue Bonds for 91 Express Lanes.

See schedule 13 for personal income and population data.
n/a - data not available
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Legal Debt Margin Information, Last Ten Fiscal Years (Unaudited)
(amounts expressed in thousands)

Measure M Ordinance No. 3 (Measure M2) Toll Road Revenue Bonds 91 EL TIFIA Loan 405 EL

Legal Debt Margin Calculation for Fiscal Year 2024 Legal Debt Margin Calculation for Fiscal Year 2024 Legal Debt Margin Calculation for Fiscal Year 2024
Debt service $ 54,872 Debt service $ 10,272 Debt service $ — 

Debt coverage (130 % of debt service)  71,334 Debt coverage (130 % of debt service)  13,354 Debt coverage (135 % of debt service)  — 
Sales tax revenue  433,919 Toll revenues  88,794 Toll revenues  22,651 

Less: local fair share & other expenses  (93,583) Less: operating expenses  (15,309) Less: operating expenses  (18,074) 
Net sales tax revenues  340,336 Net toll revenues  73,485 Net toll revenues  4,577 

Legal debt margin $ 269,002 Legal debt margin $ 60,131 Legal debt margin $ 4,577 

Measure M Ordinance No. 3 (Measure M2) Toll Road Revenue Bonds 91 EL TIFIA Loan 405 EL

For Year 
Ended 

June 30, Debt limit

Total net 
debt 

applicable 
to limit

Legal debt 
margin

Total net 
debt 

applicable 
to limit as a 
percentage 
of debt limit Debt limit

Total net 
debt 

applicable 
to limit

Legal debt 
margin

Total net 
debt 

applicable 
to limit as a 
percentage 

of debt 
limit Debt limit

Total net 
debt 

applicable 
to limit

Legal debt 
margin

Total net 
debt 

applicable 
to limit as a 
percentage 

of debt 
limit

2015 $ 227,936 $ 29,039 $ 198,897  12.7 % $ 30,825 $ 14,035 $ 16,790  45.5 % $ — $ — $ — n/a
2016  237,151  29,021  208,130  12.2 %  35,576  14,035  21,541  39.5 %  —  —  — n/a
2017  239,727  29,244  210,483  12.2 %  25,002  14,039  10,963  56.2 %  —  —  — n/a
2018  249,427  29,080  220,347  11.7 %  42,211  14,034  28,177  33.2 %  —  —  — n/a
2019  258,085  37,434  220,651  14.5 %  49,624  14,035  35,589  28.3 %  —  —  — n/a
2020  252,570  57,360  195,210  22.7 %  37,268  14,037  23,231  37.7 %  —  —  — n/a
2021  262,280  56,992  205,288  21.7 %  31,735  14,034  17,701  44.2 %  —  —  — n/a
2022  330,050  56,974  273,076  17.3 %  37,145  14,122  23,023  38.0 %  —  —  — n/a
2023  349,480  71,349  278,131  20.4 %  51,439  14,034  37,406  27.3 %  —  —  — n/a
2024  340,336  71,334  269,002  21.0 %  73,485  13,354  60,131  18.2 %  4,577  —  4,577  — %

Source: Treasury and Accounting and Financial Reporting Departments
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Pledged-Revenue Coverage, Last Ten Fiscal Years (Unaudited)
(amounts expressed in thousands)

Measure M2 Sales Tax Revenue Bonds Toll Road Revenue Bonds 91EL TIFIA Loan 405EL

For the Year
Ended June 30,

Sales 
Tax 

Revenue

Less:
Fair 

Share &
Other 

Expenses
Debt Service

Coverage
Toll Road
Revenue

Less:
Operating 
Expenses

Debt Service
Coverage

Toll Road
Revenue

Less:
Operating 
Expenses

Debt Service
CoveragePrincipal Interest Principal Interest Principal Interest

2015 $ 289,359 $ (61,423) $ 6,865 $ 15,473  10.20 $ 47,351 $ (16,526) $ 4,925 $ 5,871  2.86  —  —  —  — n/a
2016  300,602  (63,451)  7,210  15,114  10.62  54,267  (18,691)  5,075  5,721  3.30  —  —  —  — n/a
2017  305,057  (65,330)  7,475  15,020  10.66  56,835  (31,833)  5,285  5,514  2.32  —  —  —  — n/a
2018  316,093  (66,666) 7,775  14,594  11.15  58,613  (16,403)  5,525  5,270  3.91  —  —  —  — n/a
2019  328,892  (70,807)  8,165  20,629  8.96  64,932  (15,308)  5,810  4,986  4.60  —  —  —  — n/a
2020  322,448  (69,878)  8,530  35,592  5.72  52,313  (15,045)  6,110  4,688  3.45  —  —  —  — n/a
2021  332,888  (70,608)  8,065  35,774  5.98  46,463  (14,729)  6,420  4,375  2.94  —  —  —  — n/a
2022  419,531  (89,481)  8,455  35,371  7.53  57,626  (20,481)  6,750  4,046  3.44  —  —  —  — n/a
2023  442,081  (92,601)  19,935  34,949  6.37  64,827  (13,388)  7,095  3,700  4.77  —  —  —  — n/a
2024  433,919  (93,583)  20,920  33,952  6.20  88,794  (15,309)  7,460  3,336  6.81  22,651  (18,074)  —  — n/a

Source: Accounting and Financial Reporting Department

Notes:
In fiscal year 2013-14, OCTA issued Senior Lien Toll Road Revenue Refunding Bonds (Series 2013) to refund the outstanding Series 2003 Bonds. 
In fiscal year 2018-19, Measure M2 sales tax revenue bonds were issued.
In fiscal year 2019-20, Measure M2 sales tax revenue decreased due to COVID-19 pandemic and state order to refrain from non-essential travel.
In fiscal year 2019-20, decrease in toll road revenue is primarily due to a decrease in trips due to COVID-19 pandemic and state orders to refrain from non-essential travel.
In fiscal year 2022-23, increase in toll road revenue and sales tax revenues were primarily due to in increase in average trips cost and economic recovery from COVID-19 pandemic.
In fiscal year 2023-24, the TIFIA loan is secured by toll revenues of the 405 Express Lanes which is opened to public in December 2023.
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Demographic and Economic Statistics, Last Ten Calendar Years (Unaudited)

Calendar 
Year Population (a)

Personal
Income

(millions) (b)

Per Capita
Personal 

Income (c) Median Age (d)
School 

Enrollment (e)
Unemployment

Rate (f)
2015  3,162,622 $ 187,043 $ 60,228  37.10  497,116  4.3 %
2016  3,179,122  194,224  62,135  37.30  493,030  4.4 %
2017  3,200,748  202,337  64,321  37.50  490,430  3.8 %
2018  3,221,103  210,649  66,735  37.80  485,835  3.2 %
2019  3,222,498  221,692  70,539  38.10  478,823  3.0 %
2020  3,194,332  240,734  75,572  38.30  473,612  13.6 %
2021  3,153,764  257,834  81,567  38.50  456,572  6.5 %
2022  3,162,245  263,290  83,553  38.70  448,729  2.9 %
2023  3,141,065 n/a n/a n/a  441,249  3.7 %
2024  3,150,835 n/a n/a n/a  437,276  4.0 %

Notes:

n/a - data not available
Estimates for personal income and per capita personal income for 2013-2019 were revised for new estimates.

Sources:
(a) July 1 estimates for 2015-2017 and January 1 estimate for 2018-2024 from California Department of Finance, http://www.dof.ca.gov/
(b) U.S. Department of Commerce, Bureau of Economic Analysis, http://www.bea.gov/
(c) U.S. Department of Commerce, Bureau of Economic Analysis, http://www.bea.gov/
(d) U.S. Census Bureau, https://data.census.gov/table
(e) California Department of Education, http://www.cde.ca.gov/
(f) CA Employment Development Department, http://www.labormarketinfo.edd.ca.gov/
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Principal Employers, Current Year and Nine Years Ago (Unaudited)

Calendar Year 2024 Calendar Year 2015

Employer Employees (a) Rank

Percentage 
of Total County

Employment (b) Employees (a) Rank

Percentage
of Total County 

Employment (b)

Walt Disney Co.  34,000 1  2.23 %  27,000 1  1.76 %
University of California, Irvine  26,072 2  1.71 %  22,385 2  1.46 %
Providence  23,632 3  1.55 % n/a n/a n/a
County of Orange  18,000 4  1.18 %  18,135 3  1.18 %
Kaiser Permanente  10,293 5  0.67 %  7,000 5  0.46 %
Hoag Memorial Hospital Presbyterian  8,081 6  0.53 % n/a n/a n/a
Albertsons Southern CA Division  7,222 7  0.47 % n/a n/a n/a
Allied Universal  6,145 8  0.40 % n/a n/a n/a
Memorial Care Health System  5,800 9  0.38 %  5,650 8  0.37 %
CHOC Hospital  5,462 10  0.36 % n/a n/a n/a
St. Joseph Health System  12,227 4  0.80 %
Boeing Co.  6,890 6  0.45 %
Bank of America Corp.  5,500 9  0.36 %
Walmart Inc.  6,000 7  0.39 %
Target Corp.  5,400 10  0.35 %

Total County Employment  1,526,200  1,530,800 

Sources: (a) Orange County Business Journal Book of Lists - County of Orange
(b) Total County Employment information obtained from California Employment Development Department

http://www.labormarketinfo.edd.ca.gov
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Full-Time Equivalent Government Employees by Function/Program for Ten Years (Unaudited)

Full-Time Equivalent Employees as of June 30
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

General government  224.0  238.0  239.0  240.5  247.5  243.0  246.0  250.5  260.5  264.0 
Measure M program  40.0  39.5  39.0  39.0  40.5  41.5  39.5  38.0  38.0  38.0 
Motorist services  3.0  4.0  4.0  5.0  5.0  5.0  5.0  3.0  3.0  2.0 
Commuter rail  9.0  10.5  11.0  8.0  7.0  6.0  7.0  6.0  6.0  6.0 
Fixed route  1,078.0  1,020.0  981.0  906.5  964.0  990.5  972.5  886.0  888.0  887.0 
Paratransit  12.0  5.0  7.5  7.5  6.5  8.5  7.5  7.5  8.0  9.0 
Tollroad  3.0  3.0  3.0  3.5  3.5  3.5  3.5  3.5  6.0  6.5 
Taxicab  4.0  4.0  3.0  2.0  2.0  1.0  —  —  —  — 
LOSSAN  —  6.0  7.0  8.0  11.0  14.0  14.0  15.0  15.0  16.0 

Total  1,373.0  1,330.0  1,294.5  1,220.0  1,287.0  1,313.0  1,295.0  1,209.5  1,224.5  1,228.5 

Source: Financial Planning & Analysis Department

Notes:
In fiscal year 2013-14, the number of full-time equivalent positions for General government and Fixed route reported for fiscal year 2012-13 were restated.
In fiscal year 2015-16, the LOSSAN Division was created. The number of full-time equivalent positions for General government were increased due to new hires. There were 

decreases in the full-time equivalent positions in Fixed Route and Paratransit due to service reductions.
In fiscal year 2016-18, the decrease of full-time equivalent positions in Fixed Route is due to service reductions. 
In fiscal year 2018-19, the increase of full-time equivalent positions is primarily due to new hires in Fixed Route.

       In fiscal year 2020-22, the decrease of full-time equivalent positions in Fixed Route is due to service reductions.
In fiscal year 2022-23, the increase of full-time equivalent positions in Tollroad is due to hiring 405 Express Lanes staff and the increase in General government  is due to new hires.
In fiscal year 2023-24, no significant changes noted.
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Operating Indicators by Function/Program (Unaudited)
For the Year Ended June 30,

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Function/Program

Measure M1 program (thousands)
Freeways $ 30,434 $ — $ — $ — $ — $ — $ — $ — $ — $ — 
Regional streets and roads  25,371  —  —  —  —  —  —  —  —  — 
Local streets and roads  14,796  —  —  —  —  —  —  —  —  — 
Transit  128,110  —  —  —  —  —  —  —  —  — 
Total program expenses  198,711  —  —  —  —  —  —  —  —  — 

Measure M2 program (thousands)
Freeways $ 58,775 $ 68,486 $ 100,729 $ 251,130 $ 204,726 $ 295,020 $ 355,936 $ 399,043 $ 310,105 $ 325,154 
Streets and roads  161,622  163,699  138,273  106,691  110,412  105,555  92,472  60,180  94,112  97,982 
Transit  47,876  22,464  16,516  20,419  173,782  74,815  68,617  143,009  68,792  76,589 
Environmental cleanup  2,220  9,578  10,189  6,409  7,117  2,656  1,499  1,938  1,347  2,763 
Total program expenses $ 270,493 $ 264,227 $ 265,707 $ 384,649 $ 496,037 $ 478,046 $ 518,524 $ 604,170 $ 474,356 $ 502,488 

Motorist services
Calls made from call boxes  2,011  1,717  1,363  1,246  1,049  1,067  922  960  1,297  1,510 
Vehicles removed  —  —  —  —  —  —  —  —  — 
Vehicles assisted by FSP  69,045  68,678  62,527  54,136  52,673  56,374  60,062  67,224  59,129  55,375 
511 Motorist Assistance Calls  2,886  4,023  4,120  3,888  4,298  4,718  3,774  4,815  5,281  4,360 

Commuter rail
Weekday trips  54  54  54  54  54  54  41  45  45  45 
Annual boardings  4,579,000  4,198,189  4,477,735  5,069,929  5,073,474  3,874,618  797,715  1,592,803  1,983,306  2,407,622 

Fixed route
Annual boardings  47,021,445  43,202,265  39,903,682  39,272,747  37,846,066  30,800,075  19,880,122  26,680,576  31,191,444  34,978,231 
Vehicle revenue hours  1,613,276  1,618,070  1,629,802  1,602,192  1,626,394  1,443,821  1,210,496  1,378,707  1,534,698  1,450,826 
Miles of fixed route  2,047  2,045  1,820  1,801  1,762  1,792  1,562  1,587  1,546  1,544 

Paratransit
Annual boardings  1,714,550  1,779,530  1,864,312  1,647,378  1,667,292  1,268,429  485,746  837,644  1,031,899  1,137,743 
Vehicle revenue hours  741,291  754,004  780,798  744,746  756,391  603,477  312,776  461,261  559,776  631,095 
Eligible riders  31,602  32,173  32,871  32,735  32,744  31,812  28,851  28,248  27,710  27,512 

Tollroad
Annual drivers trips  13,106,882  13,772,971  14,384,133  16,719,371  17,546,304  14,990,602  15,359,785  19,810,256  19,736,624  29,823,225 

Taxicab
Permits Issued  2,513  1,855  1,521  1,214  971  437  —  —  —  — 

Source: Various departments within OCTA
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Capital Asset Statistics by Function/Program (Unaudited)

For the Year Ended June 30,
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Fixed route
Bus bases  5  5  5  5  5  5  5  5  5  5 
Large revenue vehicles  537  537  517  492  498  505  495  508  416  428 
Small revenue vehicles  19  18  11  35  43  24  38  36  19  14 

Paratransit
Paratransit vehicles  248  248  248  248  248  248  245  245  254  247 

Tollroad
Transponders in use  176,790  182,522  196,997  213,993  225,621  208,656  163,235  145,393  128,715  127,904 

Source: Various departments within the Orange County Transportation Authority 

Note:

In fiscal year 2017-18, the decreases in Fixed route large vehicles is due to the change in service levels.
In fiscal year 2017-18, the increase in Fixed route small vehicles resulted from operations of Irvine I-Shuttle.
In fiscal year 2018-19, the increase in Fixed route small vehicles was a result of increase in I-Shuttle service.

         In fiscal year 2019-20, the decrease in Fixed route small revenue vehicles is related to a decrease in service levels due to COVID-19 pandemic.
In fiscal year 2019-20, the balance was adjusted to reflect only transponders that are considered capital asset, the newly assigned 6C transponders are considered to be 
inventory.
In fiscal year 2020-22, the decrease in tollroad transponders is due to the newly assigned 6C transponders.
In fiscal year 2022-23, the decrease in Fixed route large & small revenue vehicles is related to a decrease in service levels due to COVID-19 pandemic impact.
In fiscal year 2023-24, the decrease in Fixed route small revenue vehicles resulted from a decline in I-Shuttle service.
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INDEPENDENT AUDITOR’S REPORT 

 
 
 
Board of Directors 
Orange County Local Transportation Authority 
Orange, California 
 
 
Report on the Audit of the Financial Statements 
 
Opinions 
 
We have audited the financial statements of the governmental activities and each major fund of the Orange 
County Local Transportation Authority (OCLTA), a component unit of the Orange County Transportation 
Authority (OCTA), as of and for the fiscal year ended June 30, 2024, and the related notes to the financial 
statements, which collectively comprise OCLTA’s basic financial statements as listed in the table of 
contents. 
 
In our opinion, the financial statements referred to above present fairly, in all material respects, the 
respective financial position of the governmental activities and each major fund of OCLTA as of June 30, 
2024, and the respective changes in financial position for the year then ended in accordance with 
accounting principles generally accepted in the United States of America. 
 
Basis for Opinions 
 
We conducted our audit in accordance with auditing standards generally accepted in the United States of 
America (GAAS) and the standards applicable to financial audits contained in Government Auditing 
Standards (Government Auditing Standards), issued by the Comptroller General of the United States. Our 
responsibilities under those standards are further described in the Auditor's Responsibilities for the Audit of 
the Financial Statements section of our report. We are required to be independent of OCLTA, and to meet 
our other ethical responsibilities, in accordance with the relevant ethical requirements relating to our audit. 
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our 
audit opinions. 
 
Responsibilities of Management for the Financial Statements 
 
Management is responsible for the preparation and fair presentation of the financial statements in 
accordance with accounting principles generally accepted in the United States of America, and for the 
design, implementation, and maintenance of internal control relevant to the preparation and fair 
presentation of financial statements that are free from material misstatement, whether due to fraud or error.  
 
In preparing the financial statements, management is required to evaluate whether there are conditions or 
events, considered in the aggregate, that raise substantial doubt about OCLTA’s ability to continue as a 
going concern for twelve months beyond the financial statement date, including any currently known 
information that may raise substantial doubt shortly thereafter. 
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Auditor’s Responsibilities for the Audit of the Financial Statements 
 
Our objectives are to obtain reasonable assurance about whether the financial statements as a whole are 
free from material misstatement, whether due to fraud or error, and to issue an auditor's report that includes 
our opinions. Reasonable assurance is a high level of assurance but is not absolute assurance and 
therefore is not a guarantee that an audit conducted in accordance with GAAS and Government Auditing 
Standards will always detect a material misstatement when it exists. The risk of not detecting a material 
misstatement resulting from fraud is higher than for one resulting from error, as fraud may involve collusion, 
forgery, intentional omissions, misrepresentations, or the override of internal control. Misstatements are 
considered material if there is a substantial likelihood that, individually or in the aggregate, they would 
influence the judgment made by a reasonable user based on the financial statements. 
 
In performing an audit in accordance with GAAS and Government Auditing Standards, we 
 

 Exercise professional judgment and maintain professional skepticism throughout the audit. 

 Identify and assess the risks of material misstatement of the financial statements, whether due to 
fraud or error, and design and perform audit procedures responsive to those risks. Such procedures 
include examining, on a test basis, evidence regarding the amounts and disclosures in the financial 
statements. 

 Obtain an understanding of internal control relevant to the audit in order to design audit procedures 
that are appropriate in the circumstances, but not for the purpose of expressing an opinion on the 
effectiveness of the OCLTA’s internal control. Accordingly, no such opinion is expressed. 

 Evaluate the appropriateness of accounting policies used and the reasonableness of significant 
accounting estimates made by management, as well as evaluate the overall presentation of the 
financial statements. 

 Conclude whether, in our judgment, there are conditions or events, considered in the aggregate, 
that raise substantial doubt about OCLTA’s ability to continue as a going concern for a reasonable 
period of time. 

 
We are required to communicate with those charged with governance regarding, among other matters, the 
planned scope and timing of the audit, significant audit findings, and certain internal control-related matters 
that we identified during the audit. 
 
Required Supplementary Information 
 
Accounting principles generally accepted in the United States of America require that the management’s 
discussion and analysis and budgetary comparison information for the Local Transportation Authority 
Special Revenue Fund, as listed in the table of contents, be presented to supplement the basic financial 
statements. Such information is the responsibility of management and, although not a part of the basic 
financial statements, is required by the Governmental Accounting Standards Board who considers it to be 
an essential part of financial reporting for placing the basic financial statements in an appropriate 
operational, economic, or historical context. We have applied certain limited procedures to the required 
supplementary information in accordance with auditing standards generally accepted in the United States 
of America, which consisted of inquiries of management about the methods of preparing the information 
and comparing the information for consistency with management's responses to our inquiries, the basic 
financial statements, and other knowledge we obtained during our audit of the basic financial statements. 
We do not express an opinion or provide any assurance on the information because the limited procedures 
do not provide us with sufficient evidence to express an opinion or provide any assurance. 
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Supplementary Information  
 
Our audit was conducted for the purpose of forming opinions on the financial statements that collectively 
comprise OCLTA’s basic financial statements. The budgetary comparison schedule for the Local 
Transportation Authority Debt Service Fund is presented for purposes of additional analysis and is not a 
required part of the basic financial statements. Such information is the responsibility of management and 
was derived from and relates directly to the underlying accounting and other records used to prepare the 
basic financial statements. The information has been subjected to the auditing procedures applied in the 
audit of the basic financial statements and certain additional procedures, including comparing and 
reconciling such information directly to the underlying accounting and other records used to prepare the 
basic financial statements or to the basic financial statements themselves, and other additional procedures 
in accordance with auditing standards generally accepted in the United States of America. In our opinion, 
the budgetary comparison schedule for the Local Transportation Authority Debt Service Fund is fairly 
stated, in all material respects, in relation to the basic financial statements as a whole. 
 
Other Reporting Required by Government Auditing Standards 
 
In accordance with Government Auditing Standards, we have also issued our report dated October 31, 
2024 on our consideration of the OCLTA’s internal control over financial reporting and on our tests of its 
compliance with certain provisions of laws, regulations, contracts, and grant agreements and other matters. 
The purpose of that report is solely to describe the scope of our testing of internal control over financial 
reporting and compliance and the results of that testing, and not to provide an opinion on the effectiveness 
of the OCLTA’s internal control over financial reporting or on compliance. That report is an integral part of 
an audit performed in accordance with Government Auditing Standards in considering the OCLTA’s internal 
control over financial reporting and compliance. 
 
 
 
  
 Crowe LLP 
 
Costa Mesa, California 
October 31, 2024 

SternCL
Lai, K. - Crowe



As management of the Orange County Local Transportation Authority (OCLTA), we offer readers of the 
OCLTA’s financial statements this narrative overview and analysis of the OCLTA’s Measure M financial 
activities for the fiscal year (FY) ended June 30, 2024. We encourage readers to consider the information 
on financial performance presented in conjunction with the financial statements that begin on page 10. All 
amounts, unless otherwise indicated, are expressed in thousands of dollars.

Financial Highlights

• Total net position of the OCLTA was $479,680 as of June 30, 2024. The net position of the OCLTA 
is restricted for transportation projects, debt service, and Environmental Mitigation Program.

• Net position increased by $127,905 during FY 2023-24. This increase is primarily due to the 
transfer of assets after the closure of the Common Urban Rail Endowment (CURE) Fund 
previously reported under the Orange County Transportation Authority (OCTA)'s General Fund. 
The non-depreciable capital assets increased by $167,913 as a result of transfer of land to LTA 
Fund. In FY 2023-24, Measure M program expenses increased by $52,972 mainly related to 
payments made to SCRRA for operating costs related to the railroad. Sales tax revenue 
decreased by $7,711 compared to FY 2022-23 due to declines in consumer spending. In FY 
2023-24, unrestricted investment earnings increased by $25,294 or 103.0 percent resulting from 
favorable investment performance. 

• OCLTA’s governmental funds reported combined ending fund balances of $869,631 reflecting a 
decrease of $91,122 from the prior year. The decrease is primarily due to interfund transfer from 
LTA Fund to 405EL Fund for TIFIA loan allocation between general purpose lanes and express 
lanes related construction expenses, which was offset by favorable investment performance and 
the lower capital expenditures related to the I-405 Improvement project in the current year.  

Overview of the Financial Statements

This discussion and analysis is intended to serve as an introduction to the OCLTA’s basic financial 
statements, which are comprised of three components including government-wide financial statements, 
fund financial statements and notes to the financial statements. This report also contains required 
supplementary information in addition to the basic financial statements. Because the OCLTA is a 
governmental activity of the Orange County Transportation Authority (OCTA), governmental funds are 
used to account for its Measure M program activities. The basic financial statements include only the 
activities of the OCLTA.

Government-wide Financial Statements

The government-wide financial statements are designed to provide readers with a broad overview of the 
OCLTA’s finances using the accrual basis of accounting, in a manner similar to a private-sector business.

The statement of net position presents information on all of the OCLTA’s assets and liabilities, with the 
difference reported as net position. Over time, increases or decreases in net position may serve as a 
useful indicator of whether the financial position of the OCLTA is improving or deteriorating.

The statement of activities presents information showing how the OCLTA’s net position changed during 
the fiscal year. All changes in net position are reported as soon as the underlying event giving rise to the 
change occurs, regardless of the timing of related cash flows.  

The government-wide financial statements can be found on pages 10-11 of this report.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY
Management’s Discussion and Analysis

(unaudited)
For the Fiscal Year Ended June 30, 2024
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Fund Financial Statements

A fund is a grouping of related accounts that is used to maintain control over resources that have been 
segregated for specific activities or objectives. Fund accounting is used to ensure and demonstrate 
compliance with Measure M finance-related legal requirements. The OCLTA uses governmental funds.

Governmental funds are used to account for essentially the same functions reported as governmental 
activities in the government-wide financial statements; however, governmental funds financial statements 
focus on near-term inflows and outflows of spendable resources and on balances of spendable resources 
available at the end of the fiscal year. Such information may be useful in evaluating the OCLTA’s near-
term financing requirements.

Since the focus of governmental funds is narrower than that of the government-wide financial statements, 
it is useful to compare the information presented for governmental funds with similar information 
presented for governmental activities in the  government-wide financial statements. As a result, readers 
may better understand the long-term impact of the OCLTA’s near-term financing decisions. Both the 
governmental funds balance sheet and related statement of revenues, expenditures and changes in fund 
balances provide a reconciliation to facilitate this comparison between governmental funds and 
governmental activities.

The OCLTA maintains two individual governmental funds which are considered to be major funds.  
Information is presented separately in the governmental funds balance sheet and in the related statement 
of revenues, expenditures and changes in fund balances for the OCLTA’s major governmental funds.

The governmental funds financial statements and related reconciliations to governmental activities can be 
found on pages 12-15 of this report.

Notes to the financial statements provide additional information that is essential to a full understanding of 
the data provided in the government-wide and fund financial statements. The notes to the financial 
statements can be found on pages 16-28 of this report.

The OCLTA adopts an annual budget for its two funds. A budgetary comparison schedule has been 
provided for the LTA special revenue fund as required supplementary information on page 29 and the LTA 
debt service fund as other supplementary information on page 31 to demonstrate compliance with the 
annual appropriated budget. 

Government-wide Financial Analysis

As noted previously, net position may serve over time as a useful indicator of the OCLTA’s financial 
position. At June 30, 2024, the OCLTA’s assets and deferred outflows of resources exceeded liabilities 
and deferred inflows of resources by $479,680, a $127,905 increase from June 30, 2023. Our analysis 
below focuses on the net position (Table 1) and changes in net position (Table 2) of the OCLTA’s 
governmental activities.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY
Management’s Discussion and Analysis
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Table 1
Orange County Local Transportation Authority

Net Position

Governmental Activities
2024 2023

Current and other assets $ 1,046,520 $ 1,103,465 
Assets held for resale  20,615  15,965 
Capital Assets, net  175,213  7,300 

Total assets  1,242,348  1,126,730 

Deferred outflows of resources
Deferred charge on refunding  1,153  1,222 

Current liabilities  138,718  130,023 
Long-term liabilities  621,827  645,899 

Total liabilities  760,545  775,922 

Deferred inflows of resources
Deferred inflows - leases  3,276  255 

Total net position $ 479,680 $ 351,775 

Total assets increased by $115,618, or 10.3 percent, from June 30, 2023. This increase is primarily due to 
the transfer of land resulted from the closure of the CURE Fund previously reported under the OCTA's 
General Fund.

Total liabilities decreased by $15,377, or 2.0 percent, from June 30, 2023. This decrease is primarily due 
to decreased long-term liabilities resulting from principal payments of M2 Sales Tax Revenue Bonds.

Total net position from governmental activities increased by $127,905 or 36.4 percent. This increase 
results from transfer of assets after the closure of the CURE Fund previously reported under the OCTA's 
General Fund.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY
Management’s Discussion and Analysis
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Table 2
Orange County Local Transportation Authority

Changes in Net Position

Governmental Activities
2024 2023

Revenues:
Program revenues

Charges for services $ 1,046 $ 1,257 
Operating grants and contributions  70,113  60,105 

General revenues
Sales tax  431,412  439,123 
Unrestricted investment earnings  49,858  24,564 
Other miscellaneous expenses  —  (12) 

Transfers  192,911  — 
Total revenues and transfers  745,340  525,037 

Expenses:
Measure M program expenses  617,435  564,463 

Change in net position  127,905  (39,426) 

Net position – beginning  351,775  391,201 

Net position – end of year $ 479,680 $ 351,775 

OCLTA expenses shown on the statement of activities consist of:

Governmental Activities
2024 2023

Supplies and services $ 114,749 $ 93,273 
Contributions to other local agencies  100,935  102,306 
Capital outlay  156,102  281,263 
Interest expense  30,483  31,495 
Contributions to other OCTA funds  215,166  56,126 

Total expenses $ 617,435 $ 564,463 

Total revenues increased by $220,303, or 42.0 percent, from FY 2022-23. In FY 2023-24, the unrestricted 
investment earnings increased by $25,294 or 103.0 percent resulting from favorable investment 
performance and sales tax revenues decreased by $7,711. In addition, grants and contributions which 
ultimately finance a significant portion of the OCLTA’s net costs, also increased by $10,008 or 16.7% 
percent from the prior year.

Program expenses increased by $52,972 primarily due to the payment made to SCRRA for operating 
costs related to the railroad during FY 2023-24.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY
Management’s Discussion and Analysis
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Financial Analysis of the OCLTA’s Funds

As of June 30, 2024, the OCLTA’s governmental funds reported combined ending fund balances of 
$869,631, a decrease of $91,122 compared to FY 2022-23. The majority of fund balances, 92.9 percent, 
are restricted for transportation projects funded by the Measure M Program. The remaining fund balances 
are restricted for the Environmental Mitigation Program and for debt service on M2 sales tax revenue 
bonds issued to accelerate funding for transportation projects.  

OCLTA’s major governmental funds include the following significant changes:

• The LTA fund balance decreased by $83,319 primarily due to increase in investment earnings, 
transfer of assets after the closure of the CURE Fund previously reported under the OCTA's 
General Fund, and offset by interfund transfer from LTA Fund to 405EL Fund for TIFIA loan 
allocation.

• The LTA Debt Service fund balance decreased by $7,803, due to the transfer out of excess fund 
from LTA Debt Service fund to LTA fund. 

Capital Asset and Debt Administration

Capital Assets

As of June 30, 2024, the OCLTA has $175,213 net of accumulated depreciation invested in capital assets, 
including land, right-of-way improvements, and machinery. A summary of the OCLTA’s capital assets, net 
of depreciation is as follows:  

Governmental Activities
2024 2023

Land $ 167,913 $ — 
Right-of-way improvements  7,300  7,300 
Machinery and equipment  15  21 

Total capital assets  175,228  7,321 
Less accumulated depreciation  (15)  (21) 

Total capital assets, net $ 175,213 $ 7,300 

More detailed information about the OCLTA’s capital assets is presented in note 5 to the financial 
statements.

OCLTA has outstanding capital expenditure commitments; the most significant of which are $162,909 for 
the I-5 Freeway Widening Construction Project, $108,079 for the Regional Capacity Program, and 
$94,185 for the Regional Traffic Signal Synchronization Project.

Debt Administration

As of June 30, 2024, the OCLTA has $569,315 in sales tax revenue bonds compared to $590,235 as of 
the prior fiscal year. 

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY
Management’s Discussion and Analysis
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The OCLTA maintains an “AA+” rating from Standard & Poor’s Corporation (S&P), an “AA+” rating from 
Fitch Ratings (Fitch) and an “Aa2” rating from Moody’s Investors Services (Moody’s) for its 2010 M2 Sales 
Tax Revenue Bonds. The 2019 M2 Sales Tax Revenue Bonds have an “AA+” rating from S&P and an 
“AA+” from Fitch. 

Additional information on the OCLTA’s long-term debt can be found in note 6 to the financial statements.

Economic and Other Factors

The OCLTA is responsible for administering Measure M, the half-cent transportation sales tax, which 
originally passed in 1990 and was delivered as promised to the residents of Orange County, with over $4 
billion invested in improvements to freeways, streets and roads and transit services. Measure M1 (M1) 
ended in March 2011, and collection of sales tax under Measure M2 (M2) began in April 2011. M2 was 
overwhelmingly approved by the voters of Orange County in 2006 because of the tangible results that 
were realized through M1. The passage of M2 has allowed for the continuation of transportation 
improvements through March 31, 2041. Allocation of M2 funds remains the same as the original M1 with 
43 percent slated for freeway improvements, 32 percent for streets and roads, and 25 percent for transit 
projects and programs. 

Although revenue collection for M2 projects did not begin until April 2011, OCTA began delivering projects 
early based on the five-year M2 Early Action Plan (EAP) adopted in 2007 and subsequent M2020 Plan 
adopted in 2012. Both delivery plans were developed to accelerate M2 freeway, streets and roads, transit, 
and environmental projects. In response to lower actual sales tax revenue, a new forecasting 
methodology was adopted in March 2016. This prompted the need to revisit the assumptions built into the 
M2020 plan. A new program/project delivery framework covering FY 2016-17 through FY 2025-26, called 
the Next 10 Plan, was adopted by the Board of Directors on November 14, 2016. The updated version of 
the Next 10 Plan was adopted by the Board of Directors in November 2022 and covers FY 2023 - FY 
2032. 

The OCLTA adopted its FY 2024-25 annual budget on June 10, 2024. Despite recent declines, an 
increase is projected in both local and state sales taxes. Looking specifically at our Measure M2 (M2) 
Program half-cent Local Transportation Authority (LTA) sales tax revenue, the FY 2024-25 projections are 
cautiously optimistic. The growth rate for the M2 half-cent LTA sales tax revenue is forecasted to be 3.3 
percent over FY 2023-24 estimates. Similarly, the growth rate for the quarter-cent Local Transportation 
Fund sales tax revenue, primarily supporting the bus program, is anticipated to be 3.1 percent over FY 
2023-24 estimates.

The M2 Program delineates a clear roadmap for the enhancement of transportation infrastructure across 
our cities and County. The M2 Program will persist in advancing enhancements across freeways, transit, 
streets, roads, and environmental initiatives. The FY 2024-25 budget for the M2 Program includes $405 
million for freeway improvement projects and $158 million for the enhancement of streets and roads. 
Moreover, the budget earmarks $146 million for M2 Transit Programs, which comprises $64 million for the 
construction of the OC Streetcar Project and $46 million to bolster regional rail services.

Contacting the OCLTA’s Management

This financial report is designed to provide a general overview of the OCLTA’s finances for all those with 
an interest in the OCLTA’s finances and to demonstrate OCLTA accountability for the money it receives.  
Questions related to any of the information provided in this report or requests for additional information 
should be addressed to the Finance and Administration Division of the Orange County Transportation 
Authority, 550 South Main Street, P.O. Box 14184, Orange, California 92863-1584.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY
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Governmental
(amounts expressed in thousands) Activities
Assets

Cash and investments $ 360,102 
Receivables:

Interest  5,298 
Operating grants  26,193 
Capital grants  1,960 
Other  716 

Due from other OCTA funds  9,181 
Due from other governments  98,745 
Condemnation deposits  8,619 
Lease receivable  3,354 
Note receivable  3,133 
Restricted investments  528,425 
Other assets  794 
Assets held for resale  20,615 
Capital assets:

Nondepreciable  175,213 
Total Assets  1,242,348 

Deferred Outflows of Resources
Deferred charge on refunding  1,153 

Total Deferred Outflows of Resources  1,153 

Liabilities
Accounts payable  48,347 
Accrued interest payable  12,272 
Due to other OCTA funds  42,298 
Due to other governments  35,456 
Unearned revenue  274 
Other liabilities  71 
Noncurrent liabilities:

Due within one year  21,950 
Due in more than one year  599,877 

Total Liabilities  760,545 

Deferred Inflows of Resources
Deferred inflows - leases  3,276 

Total Deferred Inflows of Resources  3,276 

Net Position
Investment in capital assets  175,213 
Restricted for:

Transportation projects  252,542 
Debt service  23,500 
Environmental Mitigation Program  28,425 

Total Net Position $ 479,680 
See accompanying notes to the financial statements.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY 
(A Component Unit of the Orange County Transportation Authority)

Statement of Net Position
June 30, 2024
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Program Revenues

Net Revenues 
(Expenses) 

and Changes 
in Net Position

(amounts expressed in thousands) Expenses
Charges for

Services

Operating 
Grants and 

Contributions
Governmental 

Activities

Program revenues

Governmental activities
Measure M program $ 617,435 $ 1,046 $ 70,113 $ (546,276) 

General revenues
Sales tax  431,412 
Unrestricted investment earnings  49,858 
Other miscellaneous expenses  — 

Transfers  192,911 

Total general revenues and transfers  674,181 

Change in net position  127,905 

Net position - beginning  351,775 

Net position - ending $ 479,680 

See accompanying notes to the financial statements.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY 
(A Component Unit of the Orange County Transportation Authority)

Statement of Activities
Year Ended June 30, 2024
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LTA Debt Total
(amounts expressed in thousands) LTA Service  OCLTA

Assets
Cash and investments $ 338,797 $ 21,305 $ 360,102 
Receivables:

Interest  5,229  69  5,298 
Operating grants  26,193  —  26,193 
Capital grants  1,960  —  1,960 
Other  716  —  716 

Due from other OCTA funds  16,848  —  16,848 
Due from other governments  96,619  2,126  98,745 
Condemnation deposits  8,619  —  8,619 
Lease receivables  3,354  —  3,354 
Note receivable  3,133  —  3,133 
Restricted investments  528,425  —  528,425 
Other assets  794  —  794 

Total Assets  1,030,687  23,500  1,054,187 

Liabilities
Accounts payable  48,347  —  48,347 
Due to other OCTA funds  49,963  —  49,963 
Due to other governments  35,456  —  35,456 
Unearned revenue  274  —  274 
Other liabilities  71  —  71 

Total Liabilities  134,111  —  134,111 

Deferred Inflows of Resources
Deferred inflows - leases  3,276  —  3,276 
Unavailable revenue - grant reimbursements  43,062  —  43,062 
Unavailable revenue - reimbursements from others  2,852  —  2,852 
Unavailable revenue - ARTIC  1,255  —  1,255 

Total Deferred Inflows of Resources  50,445  —  50,445 

Fund Balances
Nonspendable:

Condemnation deposits  8,619  —  8,619 
Other assets - prepaids  794  —  794 

Restricted for:
Transportation projects  808,293  —  808,293 
Debt service  —  23,500  23,500 
Environmental Mitigation Program  28,425  —  28,425 

Total Fund Balances  846,131  23,500  869,631 

Total Liabilities, Deferred Inflows of Resources
and Fund Balances $ 1,030,687 $ 23,500 $ 1,054,187 

See accompanying notes to the financial statements.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY 
(A Component Unit of the Orange County Transportation Authority)

Balance Sheet - Governmental Funds
June 30, 2024
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(amounts expressed in thousands)

Amounts reported for governmental activities in the Statement of Net Position (page 10) are different because:

Total fund balances (page 12) $ 869,631 

Capital assets used in governmental activities are not financial resources and, therefore,
are not reported in the funds.  175,213 

Assets held for resale are not financial resources and, therefore, are not reported in the funds.  20,615 

Earned but unavailable revenue is not available to liquidate current liabilities and, 
therefore, is reported as a deferred inflow of resources in the funds.  47,167 

Interest payable on bonds outstanding is not due and payable in the current period and, 
therefore, is not reported in the funds.  (12,272) 

Deferred outflows of resources related to deferred charge on refunding are not available
 to pay for current-period expenditures and, therefore, are not reported in the funds.  1,153 

Long-term liabilities, including bonds payable, are not due and payable in the current period 
and, therefore, are not reported in the funds.

Bonds payable $ (569,315) 
Unamortized bond issuance premium  (52,512)  (621,827) 

Net position of governmental activities (page 10) $ 479,680 

See accompanying notes to the financial statements.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY 
(A Component Unit of the Orange County Transportation Authority)

Reconciliation of the Balance Sheet of Governmental Funds
to the Statement of Net Position

June 30, 2024
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LTA Debt Total
(amounts expressed in thousands) LTA Service OCLTA

Revenues
Sales tax $ 431,412 $ — $ 431,412 
Contributions from other agencies  29,100  —  29,100 
Contributions from other OCTA funds  19,647  —  19,647 
Investment earnings  44,725  7,012  51,737 
Miscellaneous  1,013  —  1,013 

Total revenues  525,897  7,012  532,909 

Expenditures
Current:

General government:
Supplies and services  114,749  —  114,749 

Transportation:
Contributions to other local agencies  100,935  —  100,935 
Contributions to other OCTA funds  215,166  —  215,166 

Capital outlay  160,479  —  160,479 
Debt service:

Principal payments on long-term debt  —  20,920  20,920 
Interest  4  33,952  33,956 

Total expenditures  591,333  54,872  646,205 
Excess (deficiency) of revenues

over (under) expenditures  (65,436)  (47,860)  (113,296) 

Other financing sources (uses)
Transfers in  33,514  51,397  84,911 
Transfers out  (51,397)  (11,340)  (62,737) 

Total other financing sources (uses)  (17,883)  40,057  22,174 

Net change in fund balances  (83,319)  (7,803)  (91,122) 

Fund balances - beginning  929,450  31,303  960,753 

Fund balances - ending $ 846,131 $ 23,500 $ 869,631 

See accompanying notes to the financial statements.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY 
(A Component Unit of the Orange County Transportation Authority)

Statement of Revenues, Expenditures and Changes in Fund Balances
Governmental Funds

Year Ended June 30, 2024
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(amounts expressed in thousands)

Amounts reported for governmental activities in the Statement of Activities (page 11) are different 
because:

Net change in fund balances - total governmental funds (page 14) $ (91,122) 

The transfer of capital assets (land) from the OCTA's General Fund is an increase to net 
position.  167,913 

The net effect of various miscellaneous transactions involving capital assets (i.e., sales, 
trade-ins, and donations) is to increase net position.  2,548 

The net effect of various miscellaneous transactions involving assets held for resale
is to increase net position.  4,650 

Revenues in the statement of activities that do not provide current financial resources
are not reported as revenues in the funds.  19,522 

The issuance of long-term debt (e.g., bonds) provides current financial resources to 
governmental funds, while the repayment of principal of long-term debt consumes 
current financial resources of governmental funds. Neither transaction, however, has 
any effect on net position. Also, governmental funds report the effect of premiums, 
discounts, and similar items when debt is first issued, whereas these amounts are 
amortized in the statement of activities. This amount is the net effect of these 
differences in the treatment in the statement of activities. This amount is the net effect 
of these differences in the treatment of long-term debt and related items.

Principal repayments $ 20,920 
Change in accrued interest  390 
Amortization of premium and deferred charge on refunding  3,084  24,394 

Change in net position of governmental activities (page 11) $ 127,905 

See accompanying notes to the financial statements.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY 
(A Component Unit of the Orange County Transportation Authority)

Reconciliation of the Statement of Revenues, Expenditures and Changes in 
Fund Balances of Governmental Funds to the Statement of Activities

Year Ended June 30, 2024

15



1. SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

Reporting Entity

In November 1990, Orange County voters approved the Revised Traffic Improvement and Growth 
Management Ordinance, known as Measure M. This implemented a one-half of one percent retail 
transaction and use tax to fund a specific program of transportation improvements in Orange County.  The 
Orange County Local Transportation Authority (OCLTA) is responsible for administering the proceeds of 
the Measure M sales tax program. The original Measure M Program (M1) commenced on April 1, 1991 for 
a period of 20 years.  

On November 7, 2006, Orange County voters approved the renewal of Measure M for a period of 30 
more years from April 1, 2011 to March 31, 2041. Renewed Measure M (M2) allocates funds to freeway, 
street and road, transit, and environmental improvements.

On June 20, 1991, under the authority of Senate Bill 838, the Orange County Transportation Authority 
(OCTA) was formed as a special district by merging several agencies and funds, including the OCLTA, a 
component unit of the OCTA. Accordingly, the OCLTA’s financial activities are included with the financial 
activities of the OCTA for financial reporting purposes.

The OCTA governing board (Board) consists of 17 voting members and one non-voting member and also 
serves as the OCLTA governing board. Measure M requires that an 11-member Taxpayer’s Oversight 
Committee (TOC) monitor the use of Measure M funds and ensure that all revenues collected from 
Measure M are spent on voter-approved transportation projects.

These financial statements include only the activities of the OCLTA, a component unit of the OCTA.  
These financial statements are not intended to present the activities of the OCTA.

Basis of Presentation

The OCLTA’s basic financial statements consist of government-wide statements, including a statement of 
net position and a statement of activities, and fund financial statements that provide a more detailed level 
of financial information.

Government-wide Statements: The statement of net position and the statement of activities report 
information of the OCLTA. The effect of significant interfund activity has been removed from these 
statements. The OCLTA provides only governmental activities which are supported principally by sales 
tax.

The statement of activities demonstrates the degree to which the OCLTA Measure M program expenses 
are offset by program revenues. Program expenses include direct and indirect expenses, which are 
identifiable with Measure M. Interest expense related to the sales tax revenue bonds is reported as a 
direct expense of the Measure M program. The borrowings are considered essential to the creation or 
continuing existence of the Measure M program. For the fiscal year ended June 30, 2024, interest 
expense of $30,483 was included in Measure M program costs. Program revenues include: 1) charges to 
customers or applicants who purchase, use, or directly benefit from services or privileges provided by 
Measure M; and 2) grants and contributions that are restricted to meeting the operational or capital 
requirements of the Measure M program. Taxes, investment earnings, and other items are not reported as 
program revenues and instead are reported as general revenues.
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Fund Financial Statements: The fund financial statements provide information about the OCLTA’s 
governmental funds. The OCLTA considers all of its Measure M funds as major governmental funds, 
comprised of the following:

• Local Transportation Authority (LTA) Fund - This special revenue fund accounts for revenues 
received and expenditures made for the implementation of the Orange County Traffic Improvement 
and Growth Management Plan. Financing is provided by a one-half percent sales and use tax 
assessed for 20 years pursuant to Measure M, which became effective April 1, 1991, and was 
renewed for an additional 30 years from April 1, 2011 to March 31, 2041. The Measure M ordinance 
requires that sales tax revenues only be expended on projects included in the ordinance. A decision 
to use the revenues for any other purpose must be put to the voters in another election.

• LTA Debt Service Fund - This fund accounts for the resources accumulated and payments made for 
principal and interest on long-term debt of the OCLTA.

Measurement Focus and Basis of Accounting 

The government-wide financial statements are reported using the economic resources measurement 
focus and the accrual basis of accounting. Revenues are recorded when earned, and expenses are 
recorded when a liability is incurred, regardless of the timing of related cash flows. Grants and similar 
items are recognized as revenue as soon as all eligibility requirements imposed by the provider have 
been met.  

Governmental fund financial statements are reported using the current financial resources measurement 
focus and the modified accrual basis of accounting. Revenues are recognized as soon as they are both 
measurable and available. Revenues are considered to be available when they are collectible within the 
current period or soon enough thereafter to pay liabilities of the current period. For this purpose, the 
OCLTA considers revenues to be available if they are collected within 90 days of the end of the fiscal 
period. Expenditures generally are recorded when a liability is incurred; however, principal and interest 
expenditures on long-term debt of governmental funds are recorded only when payment is due.

Those revenues susceptible to accrual are sales tax collected and held by the state at year-end on behalf 
of the OCLTA, intergovernmental revenues and interest revenue. In applying the susceptible-to-accrual 
concept to intergovernmental revenues, there are essentially two types of revenues. In one, monies must 
be expended on the specific purpose or project before any amounts will be paid to the OCLTA; therefore, 
revenues are recognized based upon the expenditures incurred and availability criteria met. In the other, 
monies are virtually unrestricted and are usually revocable only for failure to comply with prescribed 
requirements.  These resources are reflected as revenues at the time of receipt, or earlier if the 
susceptible-to-accrual criteria are met.

Cash and Investments

The OCLTA maintains cash and investments in a pool with other OCTA cash and investments and in 
accordance with the Investment Policy (Policy) originally adopted by the Board on May 8, 1995, and most 
recently amended July 1, 2022. The Policy complies with, or is more restrictive than, the California 
Government Code (Code). Separate investment manager accounts are maintained for the proceeds of 
bond issues, with the earnings for each bond issue accounted for separately. Pooled cash and investment 
earnings are allocated based on average daily dollar account balances.

OCTA holds investments that are measured at fair value on a recurring basis. OCTA categorizes the fair 
value measurements of its investments based on the hierarchy established by generally accepted 
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accounting principles. The fair value hierarchy, which has three levels, is based on the valuation inputs 
used to measure an asset’s fair value: Level 1 inputs are quoted prices in active markets for identical 
assets; Level 2 inputs are inputs - other than quoted prices included in Level 1 - that are observable 
including quoted prices for similar assets in active markets and quoted prices for identical or similar 
assets in markets that are not active; Level 3 inputs are unobservable inputs.  

OCLTA participates in the OCTA comingled investment pool which invests in U.S. government and U.S. 
agency securities, medium term notes, repurchase agreements, variable and floating rate securities, 
mortgage and asset-backed securities, and corporate notes which are carried at fair value based on 
quoted prices of similar assets. In addition, OCLTA invests in money market and mutual funds and 
participating interest-earning investment contracts with a remaining maturity of one year or less at 
purchase date, which are carried at amortized cost which approximates fair value.    

The Policy requires that assets in the portfolio consist of the following investments, with maximum 
permissible concentrations based on book value, and may be more restrictive than applicable state 
statutes for the following investment types: OCTA notes and bonds, U.S. treasuries, federal agencies, 
municipal debt, banker’s acceptances, commercial paper, negotiable certificates of deposit, repurchase 
agreements, medium-term notes, money market and mutual funds, mortgage or asset-backed securities, 
supranationals, Local Agency Investment Fund (LAIF), Orange County Investment Pool (OCIP), 
investment pools, variable and floating rate securities, bank deposits and derivatives.

Investment of debt proceeds held by trustees are governed by provisions of the indentures for each 
obligation, rather than the general provisions of the California Government Code or OCTA’s investment 
policy. The investment of these debt proceeds is in accordance with the Permitted Investments section 
and applicable account restrictions outlined in the indenture of each debt obligation. Under certain 
indentures, guaranteed investment contracts are allowed. 

In addition, OCTA has restricted investments held by the California Community foundation (CCF). The 
amount invested in the CCF investment pool is a restricted asset as approved for funding by  the OCTA 
Board  of Directors in October of 2014. The CCF is headquartered  in  Los Angeles, California. CCF is a 
community foundation and holds a 501(c) 3 status, which meets California State Government Code 
requirements for community foundations. Legislation providing for OCTA to use a qualified organization to 
hold and manage the endowment is provided in Government Code §§65965-65968. An investment 
committee is responsible for oversight of the foundation’s investment pools. The Endowment Pool is a 
diversified pool invested for long- term growth and appreciation while providing a relatively predictable 
stream of distributions that keeps the pace with inflation over time. The pool includes a mix of asset 
classes including equities, fixed income, hedge funds and real assets. The target asset allocation is 
approximately 50% equities, 22% fixed income, 14% hedge funds and 14% real assets.

The purpose of the agreement between CCF and OCTA is to provide for the establishment of a fund 
within the CCF to receive and hold M2 Environmental Mitigation Program contributions made by OCTA 
during the endowment funding period for use in establishing the permanent endowment pursuant to the 
conservation plan. OCTA is the beneficiary of the fund and, therefore, has reported a restricted asset in 
the financial statements.  

The CCF shall hold, administer, invest, and reinvest the fund in accordance with the CCF’s proposal and 
the objectives set forth in the Scope of Work of the Request for Proposal, each of which is incorporated 
into the agreement by reference, and in compliance with all applicable state and federal laws, including, 
but not limited to, Sections 65965, 65966, 69667, and 65968 of the California Government Code and the 
Uniform Prudent Management of Institutional Funds Act, California Probate Code Section 18501 et seq.  
The agreement shall remain in place in full force and effect through December 31, 2029.
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The fair value of OCTA’s investment in this pool is reported in the accompanying financial statements at 
amounts based upon OCTA’s pro-rata share of the fair value provided by the CCF for the entire CCF 
portfolio (in relation to the amortized cost of that portfolio).  

Due To/From Other OCTA Funds

During the course of operations, numerous transactions occur between individual funds involving goods 
provided or services rendered and transfers of revenues from funds authorized to receive the revenue to 
funds authorized to expend it. Outstanding interfund balances are reported as due to/from other funds.  
Any residual balances outstanding between the Measure M Program governmental activities and other 
OCTA funds are reported in the government-wide financial statements as due to/from other OCTA funds.

Contributions To/From Other OCTA Funds

Transfers between OCLTA and other OCTA funds are reported as program expenses and revenues in the 
statement of activities and as revenues and expenditures in the statement of revenues, expenditures and 
changes in fund balances.

Administrative Services Costs

OCTA allocates indirect costs related to administrative services from certain funds to benefiting funds. For 
fiscal year 2023-24, $30,096 of administrative services were charged to the OCLTA and are reported as 
general government expenditures in the statement of revenues, expenditures and changes in fund 
balances and as program expenses in the statement of activities.

Leases

OCLTA adopted GASB Statement No. 87, Leases, for the fiscal year ended June 30, 2022. The primary 
objective of this statement is to enhance the relevance and consistency of information about 
governments' leasing activities. This statement establishes a single model for lease accounting based on 
the principle that leases are financings of the right to use an underlying asset. Under this Statement, a 
lessee is required to recognize a lease liability and an intangible right-to-use lease asset, and a lessor is 
required to recognize a lease receivable and a deferred inflow of resources. OCLTA is a lessor for a 
noncancellable lease of land. OCLTA recognizes a lease receivable and a deferred inflow of resources in 
the government-wide and governmental fund financial statements.

At the commencement of a lease, OCLTA initially measures the lease receivables at the present value of 
payments expected to be received during the lease term. Subsequently, the lease receivables are 
reduced by the principal portion of lease payments received. The deferred inflow of resources is initially 
measured as the initial amount of the lease receivables, adjusted for lease payments received at or 
before the lease commencement date. Subsequently, the deferred inflow of resources is recognized as 
revenue over the life of the lease term.

Key estimates and judgments include how OCLTA determines (1) the discount rate it uses to discount the 
expected lease receipts to present value, (2) lease term, and (3) lease receipts. OCLTA uses its estimated 
incremental borrowing rate as the discount rate for leases. The lease term includes the noncancellable 
period of the lease. Lease receipts included in the measurement of the lease receivables is composed of 
fixed payments from the lessee.
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OCLTA monitors changes in circumstances that would require a remeasurement of its lease, and will 
remeasure the lease receivables and deferred inflows of resources if certain changes occur that are 
expected to significantly affect the amount of the lease receivables.

For the year ended June 30, 2024, the lease receivable and deferred inflow of resources associated with 
these leases were $3,354 and $3,276, respectively. OCLTA recognized lease revenue of $255 during the 
fiscal year. Remaining receivables associated with these leases are as follows:

Year ending June 30, Principal Interest Total
2025 $ 469 $ 95 $ 564 
2026  504  75  579 
2027  498  62  560 
2028  492  49  541 
2029  331  35  366 
2030-2034  1,054  44  1,098 
2035-2039  5  —  5 
2040-after  1  —  1 

Total $ 3,354 $ 360 $ 3,714 

Assets Held for Resale

OCLTA holds title to property in connection with the purchase of rights-of-way for infrastructure not held by 
OCLTA. These assets are reported as assets held for resale in the governmental activities column in the 
government-wide financial statements except in cases in which OCLTA has entered into a sales contract 
prior to the issuance of the financial statements. In these cases, the assets held for resale are reported in 
the governmental funds financial statements. Proceeds received will be reimbursed to the fund in which 
the initial expenditure was recorded.

Capital Assets

Capital assets including land, right-of-way improvements, and machinery and equipment, are reported in 
the government-wide financial statements. Capital assets are defined by the OCLTA as assets with an 
initial, individual cost of more than $5 and a useful life exceeding one year. OCLTA also capitalize assets 
whose individual acquisition costs are less than the threshold for an individual asset, but are significant in 
aggregate. Assets are recorded at historical cost or estimated historical cost if purchased or constructed. 
Donated capital assets are recorded at acquisition value at the acquisition date. The costs of normal 
maintenance and repairs that do not add to the value of an asset or materially extend an asset’s life are 
not capitalized.

Freeway construction and certain purchases of right-of-way property, for which title vests with the 
California Department of Transportation (Caltrans), are included in capital outlay. Infrastructure consisting 
primarily of freeway construction and right-of-way acquisition is not recorded as a capital asset in those 
instances where the OCLTA does not intend to maintain or operate the property when complete. Right-of-
way improvements, which consists of a parcel where the OCLTA is the ground lease holder, is not being 
depreciated.

Machinery and equipment are depreciated using the straight-line method over the following estimated 
useful lives:
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Asset Type Useful Life
Machinery and equipment 3-10 years

Deferred Outflows/Inflows of Resources

In addition to assets, the financial statements will sometimes report a separate section for deferred 
outflows of resources. This separate financial statement element; deferred outflows of resources, 
represents a consumption of net position that applies to a future period and so will not be recognized as 
an outflow of resources (expense) until then.  

OCLTA has one item reported as deferred outflow of resources. This item is the deferred charge on 
refunding, which results from the difference in the carrying value of refunded debt and its reacquisition 
price. This item is reported in the government-wide statement of net position. This amount is deferred and 
amortized over the shorter of the life of the refunded or refunding debt.

In addition to liabilities, the financial statements will sometimes report a separate section for deferred 
inflows of resources. This separate financial statement element, deferred inflows of resources, represents 
an acquisition of net position that applies to a future period and will not be recognized as an inflow of 
resources (revenue) until that time. OCLTA has one type of deferred inflow, unavailable revenue which 
occurs only under a modified accrual basis of accounting. Accordingly, the item is reported only in the 
governmental funds balance sheet. The governmental funds report unavailable revenues for grant 
reimbursements and reimbursements from others. The amounts are deferred and recognized as an inflow 
of resources in the period that the amounts become available. 

Long-Term Debt

In the government-wide financial statements, long-term debt is reported as a liability in the statement of 
net position. Bond premiums and discounts are amortized over the life of the bonds using the straight-line 
method, which approximates the effective interest method. Bonds payable are reported net of the 
applicable bond premium or discount.  

In the fund financial statements, governmental funds recognize bond premiums and discounts in the 
current period. The face amount of debt is reported as other financing sources. Premiums received on 
debt issuances are reported as other financing sources, while discounts on debt issuances are reported 
as other financing uses. Issuance costs, whether or not withheld from the actual debt proceeds received, 
are reported as debt service expenditures.

Contributions to Other Local Agencies

Contributions to other local agencies primarily represent sales tax revenues received by the OCLTA and 
disbursed to cities for competitive projects, the local fair share program, and the senior mobility program, 
and to other agencies for projects which are in accordance with the Measure M ordinance.

Net Position

In the government-wide financial statements, net position represents the difference between assets plus 
deferred outflow of resources and liabilities plus deferred inflow of resources and is classified into three 
categories:

• Net investment in capital assets - This balance reflects the net position of the OCLTA that is invested 
in capital assets, net of related debt.  This net position is generally not accessible for other purposes.
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• Restricted net position - This balance represents net position that is not accessible for general use 
because use is subject to restrictions enforceable by third parties. The OCLTA government-wide 
statement of net position reports net position restricted for transportation projects funded by the 
Measure M Program, debt service, and Environmental Mitigation Program.

• Unrestricted net position – This balance represents the net position that is available for general use.

Fund Balances

The governmental fund financial statements present fund balances based on classifications that comprise 
a hierarchy that is based primarily on the extent to which the OCLTA is bound to honor constraints on the 
specific purposes for which amounts can be spent.

The classifications used in the governmental fund financial statements are as follows:

• Nonspendable – amounts that cannot be spent either because they are not in spendable form or 
because they are legally or contractually required to be maintained intact. As of June 30, 2024, 
OCLTA reported nonspendable balance for condemnation deposits and other assets - prepaids.

• Restricted – amounts that can be spent only for specific purposes because of constitutional provisions 
or enabling legislation or because of constraints that are externally imposed by creditors, grantors, 
contributors, or the laws or regulations of other governments. As of June 30, 2024, OCLTA reported 
restricted fund balance for transportation projects, debt service, and Environmental Mitigation 
Program.

• Committed – amounts that can be spent only for specific purposes determined by a formal action of 
the government’s highest level of decision-making authority. The Board, as the highest level of 
decision-making authority, has the ability to commit fund balances through the adoption of a 
resolution. These committed amounts cannot be used for any other purpose unless the Board 
removes or modifies the use through the adoption of a subsequent resolution. 

• Assigned – amounts that do not meet the criteria to be classified as restricted or committed but that 
are intended to be used for specific purposes. This classification also includes residual amounts 
assigned for specific projects. The Board establishes and modifies assignments of fund balance 
through the adoption of the budget and subsequent budget amendments. The Board retains the 
authority to assign fund balance.

When both restricted and unrestricted resources are available for use, it is the OCLTA’s policy to use 
restricted resources first and then unrestricted resources as they are needed. When using unrestricted 
fund balance amounts, the OCLTA applies the default established by GASB 54, whereby the committed 
amounts would be reduced first followed by the assigned amounts.

Use of Estimates

The preparation of financial statements in conformity with accounting principles generally accepted in the 
United States requires management to make estimates and assumptions that affect certain reported 
amounts and disclosures during the reporting period. As such, actual results could differ from those 
estimates.
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2. CASH AND INVESTMENTS

Cash and investments are comprised of the following at June 30, 2024: 

Investments:
With OCTA Commingled Investment Pool $ 457,760 
With Trustee  402,342 
With CA Community Foundation  28,425 

Total Cash and Investments $ 888,527 

Total deposits and investments are reported in the financial statements as:

Unrestricted Cash and Investments $ 360,102 
Restricted Cash and Investments  528,425 

Total Cash and Investments $ 888,527 

As of June 30, 2024, OCLTA had the following investments:

Investment Fair Value Interest Rate
Maturity 
Range

Weighted 
Average 
Maturity 
(Years)

OCTA Commingled Investment Pool $ 457,760 * * *

Money Market Funds **  353,328 
5.17% - 
5.24% 07/01/2024 0.003

Commercial Paper  49,014 
5.31% - 
5.37%

09/10/2024 - 
12/27/2024 0.344

CA Community Foundation Investment Fund  28,425 NA NA NA

Total Investments $ 888,527 

* Refer to the OCTA Annual Comprehensive Financial Report for information related to the OCTA Commingled Investment Pool.
** Money market funds and commercial paper are measured at amortized cost which approximates fair value.
The Portfolio Weighted Average Maturity is 1.888 years.

As of June 30, 2024, OCLTA had $457,760 invested in the OCTA’s Commingled Investment Pool (CIP).  
Refer to the OCTA’s Annual Comprehensive Financial Report for details on valuation techniques and fair 
value hierarchy, interest rate risk, variable rate notes and custodial credit risk. Deposits and withdrawals 
in OCTA’s CIP are made on the basis of $1.00 (absolute dollars) and not fair value. Accordingly, the 
OCLTA’s investment in OCTA’s CIP at June 30, 2024 is uncategorized, not defined as Level 1, Level 2, or 
Level 3 input.

As of June 30, 2024, OCLTA had $28,425 invested in the CA Community Foundation (CCF) investment 
fund. The amount invested is valued using significant unobservable inputs and, therefore, classified as 
Level 3. Unobservable inputs used by CCF include the foundations own assumptions, market comparable 
rates, capitalization and occupancy rates.
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Credit Risk

The Policy sets minimum acceptable credit ratings for investments from any of the three NRSROs: 
Standard & Poor’s (S&P), Moody’s Investor Service (Moody’s), and Fitch Rating’s (Fitch).

For an issuer of short-term debt, the rating must be no less than A-1 (S&P), P-1 (Moody’s), or F1 (Fitch), 
while an issuer of long-term debt shall be rated no less than an “A” by an NSRSO.

The following is a summary of the credit quality distribution and concentration of credit risk by investment 
type as a percentage of each pool’s fair value at June 30, 2024 (NR means Not Rated, US means 
obligation of the United States (U.S.) government or obligations explicitly guaranteed by the U. S. 
government):

Investment S&P Moody’s % of Portfolio
OCTA Commingled Investment Pool NR NR  51.52 %
Money Market Funds AAA Aaa  39.76 %
Commercial Paper A-1 P-1  5.52 %
CA Community Foundation Investment Fund NR NR  3.20 %

 100.00 %

3. DUE FROM/TO OTHER GOVERNMENTS

Amounts due from other governments as of June 30, 2024 in the fund financial statements are $98,745 
which comprised of $96,619 of sales taxes and project reimbursements, and $2,126 representing the 
interest receivable on Build America Bonds. 

Amounts due to other governments as of June 30, 2024 are $35,456 for transportation projects.

4. RELATED PARTY AND INTERFUND TRANSFERS

Related party transactions

As of June 30, 2024, OCLTA has $16,848 receivable from other OCTA funds which is related to OC 
Streetcar and SR-91 Improvement Project

As of June 30, 2024, OCLTA owes $49,963 to other OCTA funds as follows:

Amount Description
General Capital Project $ 49,875 OC Streetcar project
OC Streetcar  10 OC Streetcar project
OCUTT  78 Placentia loan

Total $ 49,963 
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Contributions from Other OCTA Funds

During fiscal year 2023-24, OCLTA received $19,647 which is comprised of $4,402 from OCTD and 
$15,245 from the 91 Express Lanes Fund for freeway improvements.

Contributions to Other OCTA Funds

During fiscal year 2023-24, OCLTA made contributions to the following funds:
• $73,664 to the General Capital Projects Fund for the OC Streetcar Project
• $950 to OC Streetcar Fund for OC Streetcar Project
• $9,920 to the OCTD Fund for La Habra service, iShuttle, Commuter Rail, Fare Stabilization and 

Senior Mobility Program
• $5,410 to the SAFE Fund for motorist emergency aid system
• $125,222 to 405 Express Lanes Fund for construction related expenses

Interfund Transfers

During fiscal year 2023-24, the LTA Fund transferred $51,397 to the LTA Debt Service Fund for debt 
service payments. Additionally, the LTA Debt Service Fund transferred $11,340 in excess interest earnings 
to the LTA Fund.

5. CAPITAL ASSETS

Capital assets activity for the OCLTA governmental activities for the year ended June 30, 2024 is as 
follows: 

Beginning
Balance Increases Decreases

Ending
Balance

Capital assets, not being depreciated:
Land $ — $ 167,913 $ — $ 167,913 
Right-of-way improvements  7,300  —  —  7,300 

Total capital assets, not being depreciated  7,300  167,913  —  175,213 

Capital assets, being depreciated:
Machinery and equipment  21  —  (6)  15 

Total capital assets, being depreciated  21  —  (6)  15 

Less accumulated depreciation for:
Machinery and equipment  (21)  —  6  (15) 

Total accumulated depreciation  (21)  —  6  (15) 

Total capital assets, being depreciated, net  —  —  —  — 

Total governmental activities capital assets, net $ 7,300 $ 167,913 $ — $ 175,213 
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6.  LONG-TERM DEBT

Sales Tax Revenue Bonds

On December 9, 2010, OCLTA issued $293,540 in M2 Sales Tax Revenue Bonds, 2010 Series A (Taxable 
Build America Bonds) and $59,030 in 2010 Series B (Tax-Exempt Bonds), to finance and refinance the 
costs of certain transportation projects located in Orange County, to restructure the Tax Exempt 
Commercial Paper (TECP) Program, and to fund capitalized interest and costs of issuance related to the 
2010 Series Bonds. Pursuant to the bond indenture for the 2010 Series Bonds, a reserve fund is not 
required. The transaction closed on December 23, 2010. A total of $75,000 was used to refund 
outstanding TECP.

On February 12, 2019, OCLTA issued $376,690 in M2 Sales Tax Revenue Bonds (Limited Tax Bonds), 
Series 2019 (the “Series 2019 Bonds”), i) to finance the costs of certain transportation projects located in 
Orange County, consisting of the general purpose lanes of I-405 Improvement Project; ii) to refund and 
defease $43,540 of the 2010 Series A Bonds, which resulted in gross cumulative cash flow savings of 
approximately $2,867 and net present value cumulative savings of approximately $2,584; and iii) to fund 
costs of issuance related to the Series 2019 Bonds. Pursuant to the bond indenture for the Series 2019 
Bonds, a reserve fund is not required. The transaction closed on February 26, 2019.

The OCLTA's outstanding debt obligations related to M2 Sales Tax Revenue Bonds contain a provision 
that in an event of default, bondholders have the right to sue in order to force the OCLTA to cure the event 
of default, which may result in finance related consequences.

A summary of the bonds outstanding is as follows:

2010 Series A 
(Taxable Build 

America Bonds)

2019 Series B
(Tax-Exempt

Bonds) Total
Issuance date 12/9/10 2/12/19
Original issue amount $ 293,540 $ 376,690 $ 670,230 
Original issue premium  —  69,342  69,342 

Net Bond Proceeds $ 293,540 $ 446,032 $ 739,572 

Issuance costs $ 1,905 $ 970 $ 2,875 
Interest rates 5.56%-6.91% 3.00%-5.00%
Maturity range 2021-2041 2021-2041
Final maturity 2041 2041
Bonds outstanding $ 250,000 $ 319,315 $ 569,315 
Plus unamortized premium  —  52,512  52,512 

Total $ 250,000 $ 371,827 $ 621,827 

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY
Notes to The Financial Statements 
—–—–—–—–—–—–—–—–—–—–—–——–—–—–—–—–—–—–—–—–—–—–—

Year Ended June 30, 2024
(in thousands)
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Annual debt service requirements on the sales tax revenue bonds as of June 30, 2024, are as follows:

Year Ending June 30, Principal Interest
2025 $ 21,950 $ 32,906 
2026  23,630  31,722 
2027  24,755  30,334 
2028  25,935  28,881 
2029  27,170  27,359 
2030-2034  156,585  111,323 
2035-2039  197,110  61,479 
2040-2041  92,180  8,146 

Total $ 569,315 $ 332,150 

Changes in Long-Term Liabilities

Long-term liabilities activity for the year ended June 30, 2024, is as follows:

Beginning 
Balance Additions Reductions

Ending
Balance

Due within 
one year

Measure M program activities:
Sales tax revenue bonds $ 590,235 $ — $ (20,920) $ 569,315 $ 21,950 
Unamortized premium  55,664  —  (3,152)  52,512  — 

Total Measure M program 
   activities long-term liabilities $ 645,899 $ — $ (24,072) $ 621,827 $ 21,950 

Pledged Revenue

OCLTA has debt issuances outstanding that are repaid and secured by the pledging of certain revenues.  
For the year ended June 30, 2024, debt service payments in relation to the pledged gross revenue net of 
the local fair share program and other expenses as required by the debt agreement, are indicated in the 
following table:

Description of
Pledged Revenue

Annual 
Amount of Net 

Pledged 
Revenue

Annual Debt 
Service 

Payments

Pledged 
Revenue 
Coverage

Measure M2 Net Sales Tax Revenue $ 340,337 $ 54,872 6.20

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY
Notes to The Financial Statements 
—–—–—–—–—–—–—–—–—–—–—–——–—–—–—–—–—–—–—–—–—–—–—

Year Ended June 30, 2024
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7.  COMMITMENTS AND CONTINGENCIES

Purchase Commitments

The OCLTA has various long-term outstanding contracts that extend over several years and rely on future 
years’ revenues. Total commitments at June 30, 2024 were $795,391, the majority of which relate to the 
expansion of Orange County’s freeways and road systems.

Federal Grants

The OCLTA receives federal grants for transportation projects and other reimbursable activities which are 
subject to audit by the grantor agency. Although the outcome of any such audits cannot be predicted, it is 
management’s opinion that these audits would not have a material effect on the OCLTA’s financial 
position or changes in financial position.

8.  EFFECT OF NEW PRONOUNCEMENTS

GASB Statement No. 99

In April 2022, GASB issued Statement No. 99, Omnibus 2022. The objectives of this Statement are to 
enhance comparability in accounting and financial reporting and to improve the consistency of 
authoritative literature by addressing (1) practice issues that have been identified during implementation 
and application of certain GASB Statements and (2) accounting and financial reporting for financial 
guarantees. The requirements related to extension of the use of LIBOR, accounting for SNAP 
distributions, disclosures of nonmonetary transactions, pledges of future revenues by pledging 
governments, clarification of certain provisions in Statement 34, as amended, and terminology updates 
related to Statement 53 and Statement 63 are effective upon issuance. The requirements related to 
leases, PPPs, and SBITAs are effective for fiscal years beginning after June 15, 2022, and all reporting 
periods thereafter. The requirements related to financial guarantees and the classification and reporting of 
derivative instruments within the scope of Statement 53 are effective for fiscal years beginning after June 
15, 2023, and all reporting periods thereafter. The implementation of this Statement did not have a 
material effect on the financial statements.

GASB Statement No. 100

In June 2022, GASB issued Statement No. 100, Accounting Changes and Error Corrections. The primary 
objective of this Statement is to enhance accounting and financial reporting requirements for accounting 
changes and error corrections to provide more understandable, reliable, relevant, consistent, and 
comparable information for making decisions or assessing accountability. The requirements of this 
Statement are effective for accounting changes and error corrections made in fiscal years beginning after 
June 15, 2023, and all reporting periods thereafter. The implementation of this Statement did not have a 
material effect on the financial statements.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY
Notes to The Financial Statements 
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Budgeted Amounts Actual Variance with 
(amounts expressed in thousands) Original Final Amounts Final Budget

Revenues:
Sales tax $ 461,560 $ 461,560 $ 431,412 $ (30,148) 
Contributions from other agencies  96,082  96,082  56,878  (39,204) 
Contributions from other OCTA funds  31,305  31,305  19,647  (11,658) 
Investment earnings  38,229  38,229  44,725  6,496 
Miscellaneous  76  76  1,013  937 

Total revenues  627,252  627,252  553,675  (73,577) 

Expenditures:
Current:

General government - supplies and 
services  244,464  238,239  163,684  74,555 
Transportation:

Contributions to other local agencies  197,384  227,153  100,944  126,209 
Contributions to other OCTA funds  112,909  112,909  215,166  (102,257) 

Capital outlay  410,065  410,065  207,364  202,701 
Debt service:

Interest  —  —  4  (4) 

Total expenditures  964,822  988,366  687,162  301,204 
Excess (deficiency) of revenues
   over (under) expenditures  (337,570)  (361,114)  (133,487)  227,627 

Other financing sources (uses):
Transfers in  51,051  51,051  33,514  (17,537) 
Transfers out  (54,872)  (54,872)  (51,397)  3,475 
Proceeds from sale of capital assets  1,883  1,883  —  (1,883) 

Total other financing sources (uses)  (1,938)  (1,938)  (17,883)  (15,945) 

Net change in fund balance $ (339,508) $ (363,052) $ (151,370) $ 211,682 

Reconciliation to GAAP:
Net change in fund balance (budgetary basis) $ (151,370) 

Less:  Estimated revenues for encumbrances outstanding at June 30  27,778 
Add:  Current year encumbrances outstanding at June 30  95,829 

Net change in fund balance (GAAP basis) $ (83,319) 

See accompanying notes to the required supplementary information.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY 
(A Component Unit of the Orange County Transportation Authority)

Required Supplementary Information
Budgetary Comparison Schedule - LTA Fund (Budgetary Basis)

Year Ended June 30, 2024
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1. Budgetary Data

The OCLTA establishes accounting control through formal adoption of an annual operating budget for the 
LTA and the debt service governmental funds. The budget is prepared in conformity with accounting 
principles generally accepted in the United States (GAAP) except for multi-year contracts, for which the 
entire amount of the contract is budgeted and encumbered in the year of execution. The adopted budget 
can be amended by the Board to increase both appropriations and estimated revenues as unforeseen 
circumstances come to management’s attention. Budgeted expenditure amounts represent original 
appropriations adjusted for supplemental appropriations during the year. Division heads are authorized to 
approve appropriation transfers within major objects subject to approval by the Finance and 
Administration Division. Major objects are defined as Salaries and Benefits, Supplies and Services and 
Capital Outlay. Supplies and Services includes Contributions to Other Local Agencies, Debt Service and 
Transfers.  Appropriation transfers between major objects require approval of the Board. Accordingly, the 
legal level of budgetary control, that is the level that expenditures cannot exceed appropriations, for 
budgeted funds, is at the major object level for the budgeted governmental funds. A Fourth Quarter 
Budget Status Report, June 2024 is available from the OCTA Finance and Administration Division. With 
the exception of accounts which have been encumbered, appropriations lapse at year end.

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY
(A Component Unit of the Orange County Transportation Authority)

Notes to Required Supplementary Information
Year Ended June 30, 2024

(in thousands)
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Budgeted Amounts

(amounts expressed in thousands) Original Final
Actual 

Amounts

Variance 
with Final 

Budget

Revenues:
Investment earnings $ 6,212 $ 6,212 $ 7,012 $ 800 

Total revenues  6,212  6,212  7,012  800 

Expenditures:
Debt service:

Principal payments on long-term debt  20,920  20,920  20,920  — 
Interest on long-term debt  33,952  33,952  33,952  — 

Total expenditures  54,872  54,872  54,872  — 
Deficiency of revenues
   under expenditures  (48,660)  (48,660)  (47,860)  800 

Other financing sources:
Transfers in  54,872  54,872  51,397  (3,475) 
Transfers out  (6,212)  (6,212)  (11,340)  (5,128) 

Total other financing sources  48,660  48,660  40,057  (8,603) 

Net change in fund balance $ — $ — $ (7,803) $ (7,803) 

ORANGE COUNTY LOCAL TRANSPORTATION AUTHORITY 
(A Component Unit of the Orange County Transportation Authority)

Other Supplementary Information
Budgetary Comparison Schedule - LTA Debt Service Fund (Budgetary Basis)

Year Ended June 30, 2024
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INDEPENDENT AUDITOR’S REPORT ON INTERNAL CONTROL OVER FINANCIAL REPORTING AND 
ON COMPLIANCE AND OTHER MATTERS BASED ON AN AUDIT OF FINANCIAL STATEMENTS 

PERFORMED IN ACCORDANCE WITH GOVERNMENT AUDITING STANDARDS 

Board of Directors 
Orange County Local Transportation Authority 
Orange, California 

We have audited, in accordance with the auditing standards generally accepted in the United States of 
America and the standards applicable to financial audits contained in Government Auditing Standards 

issued by the Comptroller General of the United States, the financial statements of the governmental 
activities and each major fund of the Orange County Local Transportation Authority (OCLTA), a component 
unit of the Orange County Transportation Authority (OCTA), as of and for the year ended June 30, 2024, 
and the related notes to the financial statements, which collectively comprise OCLTA’s basic financial 
statements, and have issued our report thereon dated October 31, 2024. 

Report on Internal Control Over Financial Reporting  

In planning and performing our audit of the financial statements, we considered OCLTA’s internal control 
over financial reporting (internal control) as a basis for designing audit procedures that are appropriate in 
the circumstances for the purpose of expressing our opinions on the financial statements, but not for the 
purpose of expressing an opinion on the effectiveness of OCLTA’s internal control. Accordingly, we do not 
express an opinion on the effectiveness of OCLTA’s internal control. 

A deficiency in internal control exists when the design or operation of a control does not allow management 
or employees, in the normal course of performing their assigned functions, to prevent, or detect and correct, 
misstatements on a timely basis. A material weakness is a deficiency, or a combination of deficiencies, in 
internal control, such that there is a reasonable possibility that a material misstatement of the entity’s 
financial statements will not be prevented, or detected and corrected on a timely basis.  A significant 
deficiency is a deficiency, or a combination of deficiencies, in internal control that is less severe than a 
material weakness, yet important enough to merit attention by those charged with governance.  

Our consideration of internal control was for the limited purpose described in the first paragraph of this 
section and was not designed to identify all deficiencies in internal control that might be material 
weaknesses or significant deficiencies. Given these limitations, during our audit we did not identify any 
deficiencies in internal control that we consider to be material weaknesses. However, material weaknesses 
or significant deficiencies may exist that have not been identified. 
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Report on Compliance and Other Matters  

As part of obtaining reasonable assurance about whether OCLTA’s financial statements are free from 
material misstatement, we performed tests of its compliance with certain provisions of laws, regulations, 
contracts, and grant agreements, noncompliance with which could have a direct and material effect on the 
financial statements. However, providing an opinion on compliance with those provisions was not an 
objective of our audit, and accordingly, we do not express such an opinion. The results of our tests disclosed 
no instances of noncompliance or other matters that are required to be reported under Government Auditing 
Standards. 

Purpose of this Report 

The purpose of this report is solely to describe the scope of our testing of internal control and compliance 
and the results of that testing, and not to provide an opinion on the effectiveness of the entity’s internal 
control or on compliance.  This report is an integral part of an audit performed in accordance with 
Government Auditing Standards in considering the entity’s internal control and compliance.  Accordingly, 
this communication is not suitable for any other purpose. 

Crowe LLP
Costa Mesa, California 
October 31, 2024 

SternCL
Lai, K. - Crowe
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INDEPENDENT AUDITOR’S REPORT 

 
 
 
Board of Directors 
Orange County Transportation Authority 
Orange, California 
 
 
Report on the Audit of the Financial Statements  
 
Opinion  
 
We have audited the accompanying financial statements of the 91 Express Lanes Fund (91 EL), a major 
enterprise fund of the Orange County Transportation Authority (OCTA) as of and for the year ended 
June 30, 2024, and the related notes to the financial statements, which collectively comprise the 91 EL’s 
financial statements as listed in the table of contents. 
 
In our opinion, the accompanying financial statements referred to above present fairly, in all material 
respects, the financial position of the 91 EL, a major enterprise fund of OCTA, as of June 30, 2024, and the 
changes in its financial position and its cash flows thereof for the year then ended in accordance with 
accounting principles generally accepted in the United States of America. 
 
Basis for Opinion 
 
We conducted our audit in accordance with auditing standards generally accepted in the United States of 
America (GAAS) and the standards applicable to financial audits contained in Government Auditing 
Standards (Government Auditing Standards), issued by the Comptroller General of the United States. Our 
responsibilities under those standards are further described in the Auditor's Responsibilities for the Audit of 
the Financial Statements section of our report. We are required to be independent of OCTA and to meet 
our other ethical responsibilities, in accordance with the relevant ethical requirements relating to our audit. 
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our 
audit opinion. 
 
Emphasis of Matters 
  
As discussed in Note 1, the financial statements present only the 91 EL and do not purport to, and do not, 
present fairly the financial position of OCTA as of June 30, 2024, the changes in its financial position, or, 
where applicable, its cash flows for the year then ended in accordance with accounting principles generally 
accepted in the United States of America. Our opinion is not modified with respect to this matter. 
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Responsibilities of Management for the Financial Statements 
 
Management is responsible for the preparation and fair presentation of the financial statements in 
accordance with accounting principles generally accepted in the United States of America, and for the 
design, implementation, and maintenance of internal control relevant to the preparation and fair 
presentation of financial statements that are free from material misstatement, whether due to fraud or error.  
 
Auditor’s Responsibilities for the Audit of the Financial Statements 
 
Our objectives are to obtain reasonable assurance about whether the financial statements as a whole are 
free from material misstatement, whether due to fraud or error, and to issue an auditor's report that includes 
our opinion. Reasonable assurance is a high level of assurance but is not absolute assurance and therefore 
is not a guarantee that an audit conducted in accordance with GAAS and Government Auditing Standards 
will always detect a material misstatement when it exists. The risk of not detecting a material misstatement 
resulting from fraud is higher than for one resulting from error, as fraud may involve collusion, forgery, 
intentional omissions, misrepresentations, or the override of internal control. Misstatements are considered 
material if there is a substantial likelihood that, individually or in the aggregate, they would influence the 
judgment made by a reasonable user based on the financial statements. 
 
In performing an audit in accordance with GAAS and Government Auditing Standards, we 
 

 Exercise professional judgment and maintain professional skepticism throughout the audit. 

 Identify and assess the risks of material misstatement of the financial statements, whether due to 
fraud or error, and design and perform audit procedures responsive to those risks. Such procedures 
include examining, on a test basis, evidence regarding the amounts and disclosures in the financial 
statements. 

 Obtain an understanding of internal control relevant to the audit in order to design audit procedures 
that are appropriate in the circumstances, but not for the purpose of expressing an opinion on the 
effectiveness of the OCTA’s internal control, as it relates to the 91 EL. Accordingly, no such opinion 
is expressed. 

 Evaluate the appropriateness of accounting policies used and the reasonableness of significant 
accounting estimates made by management, as well as evaluate the overall presentation of the 
financial statements. 

 
We are required to communicate with those charged with governance regarding, among other matters, the 
planned scope and timing of the audit, significant audit findings, and certain internal control-related matters 
that we identified during the audit. 
 
Supplementary Information 
 
Our audit was conducted for the purpose of forming an opinion on the financial statements that collectively 
comprise the 91 EL’s financial statements. The management’s discussion and analysis, as listed in the 
table of contents, is presented for purposes of additional analysis and is not a required part of the financial 
statements. The information has not been subjected to the auditing procedures applied in the audit of the 
financial statements, and, accordingly, we do not express an opinion or provide any assurance on it. 
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Other Reporting Required by Government Auditing Standards 
 
In accordance with Government Auditing Standards, we have also issued our report dated October 31, 
2024 on our consideration of OCTA’s internal control over financial reporting, as it relates to the 91 EL, and 
on our tests of its compliance with certain provisions of laws, regulations, contracts, and grant agreements 
and other matters. The purpose of that report is to describe the scope of our testing of internal control over 
financial reporting and compliance and the results of that testing, and not to provide an opinion on the 
effectiveness of OCTA’s internal control over financial reporting or on compliance, as it relates to the 91 
EL. That report is an integral part of an audit performed in accordance with Government Auditing Standards 
in considering OCTA’s internal control over financial reporting and compliance, as it relates to the 91 EL. 
 
 
 
 
  

 Crowe LLP 
 
Costa Mesa, California 
October 31, 2024 

SternCL
Lai, K. - Crowe
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INDEPENDENT AUDITOR’S REPORT ON INTERNAL CONTROL OVER  
FINANCIAL REPORTING AND ON COMPLIANCE AND OTHER  

MATTERS BASED ON AN AUDIT OF FINANCIAL STATEMENTS PERFORMED IN 
ACCORDANCE WITH GOVERNMENT AUDITING STANDARDS 

 
 
 
Board of Directors 
Orange County Transportation Authority 
Orange, California 
 
 
We have audited, in accordance with the auditing standards generally accepted in the United States of 
America and the standards applicable to financial audits contained in Government Auditing Standards 
issued by the Comptroller General of the United States, the financial statements of the 91 Express Lanes 
Fund (91 EL), a major enterprise fund of the Orange County Transportation Authority (OCTA), as of and for 
the year ended June 30, 2024, and the related notes to the financial statements, which collectively comprise 
the 91 EL’s basic financial statements, and have issued our report thereon dated October 31, 2024. As 
discussed in Note 1, the financial statements present only the 91 EL and do not purport to, and do not, 
present fairly the financial position of OCTA, the changes in its financial position, or where applicable, its 
cash flows in conformity with accounting principles generally accepted in the United States of America. 
 
Report on Internal Control Over Financial Reporting 
 
In planning and performing our audit of the financial statements, we considered OCTA’s internal control 
over financial reporting and compliance (internal control), as it relates to the 91 EL, as a basis for designing 
audit procedures that are appropriate in the circumstances for the purpose of expressing our opinion on the 
financial statements, but not for the purpose of expressing an opinion on the effectiveness of OCTA’s 
internal control, as it relates to the 91 EL. Accordingly, we do not express an opinion on the effectiveness 
of OCTA’s internal control, as it relates to the 91 EL. 
 
A deficiency in internal control exists when the design or operation of a control does not allow management 
or employees, in the normal course of performing their assigned functions, to prevent, or detect and correct, 
misstatements on a timely basis. A material weakness is a deficiency, or a combination of deficiencies, in 
internal control, such that there is a reasonable possibility that a material misstatement of the entity’s 
financial statements will not be prevented, or detected and corrected on a timely basis. A significant 
deficiency is a deficiency, or a combination of deficiencies, in internal control that is less severe than a 
material weakness, yet important enough to merit attention by those charged with governance.  
 
Our consideration of internal control was for the limited purpose described in the first paragraph of this 
section and was not designed to identify all deficiencies in internal control that might be material 
weaknesses or significant deficiencies. Given these limitations, during our audit we did not identify any 
deficiencies in internal control that we consider to be material weaknesses. However, material weaknesses 
or significant deficiencies may exist that have not been identified. 
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Report on Compliance and Other Matters   
 
As part of obtaining reasonable assurance about whether the 91 EL’s financial statements are free from 
material misstatement, we performed tests of its compliance with certain provisions of laws, regulations, 
contracts, and grant agreements, noncompliance with which could have a direct and material effect on the 
financial statements. However, providing an opinion on compliance with those provisions was not an 
objective of our audit, and accordingly, we do not express such an opinion. The results of our tests disclosed 
no instances of noncompliance or other matters that are required to be reported under Government Auditing 
Standards. 
 
Purpose of this Report 
 
The purpose of this report is solely to describe the scope of our testing of internal control and compliance 
and the results of that testing, and not to provide an opinion on the effectiveness of the entity’s internal 
control or on compliance. This report is an integral part of an audit performed in accordance with 
Government Auditing Standards in considering the entity’s internal control and compliance. Accordingly, 
this communication is not suitable for any other purpose. 
 
 
 
 
 
 Crowe LLP 
 
Costa Mesa, California 
October 31, 2024 

SternCL
Lai, K. - Crowe



As management of the 91 Express Lanes Fund (91 EL), an enterprise fund of the Orange County 
Transportation Authority, we offer readers of the 91 EL financial statements this narrative overview and 
analysis of the 91 EL’s financial activities for the fiscal year ended June 30, 2024. We encourage readers 
to consider the information on financial performance presented in conjunction with the financial 
statements that begin on page 11.

Financial Highlights

a. At the end of fiscal year 2023-24, the total net position of the 91 EL was $371,029,376 and 
consisted of net investment in capital assets of $70,703,790; restricted net position of $8,000,000; 
and unrestricted net position of $292,325,586. Net position increased $51,780,608 during fiscal 
year 2023-24, which represents an increase of 16.2% from the fiscal year 2022-23 ending net 
position. The increase is primarily due to increase in operating revenues, decrease in operating 
expenses, and favorable investment earnings.

b. In fiscal year 2023-24, total operating revenues increased by $10,592,944, which represents a 
16.8% increase from the fiscal year 2022-23. The increase in operating revenue is primarily due 
to increase in average gross revenue per trip and increase in the collection of violation fees in 
fiscal year 2023-24.

c. Total operating expenses decreased by $2,384,192, which represents a 10.7% decrease from 
fiscal year 2022-23, primarily due to decrease in depreciation expense, professional services, and 
other operating expenses related to bond issuance cost. 

d.  At the end of fiscal year 2023-24, investment earnings increased by $10,360,062, which 
represents a 234.9% increase compared to fiscal year 2022-23. The increase in investment 
earnings is primarily due to favorable investment performance.

Overview of the Financial Statements

This discussion and analysis is intended to serve as an introduction to the 91 EL’s financial statements.  
The financial statements are comprised of the fund financial statements and notes to the financial 
statements.  

The statement of net position presents information on all of the 91 EL’s assets, deferred outflows of 
resources, deferred inflows of resources and liabilities, with the difference reported as net position. Over 
time, increases or decreases in net position may serve as a useful indicator of whether the financial 
position of the 91 EL is improving or deteriorating.

The statement of revenues, expenses and changes in net position presents information showing how the 
91 EL’s net position changed during the fiscal year. All changes in net position are reported as soon as 
the underlying event giving rise to the change occurs, regardless of the timing of related cash flows. 

The 91 EL fund financial statements can be found on pages 11-14 of this report.

Notes to the financial statements provide additional information that is essential to a full understanding of 
the data provided in the financial statements. The notes to the financial statements can be found on 
pages 15-27 of this report.

91 Express Lanes Fund
Management’s Discussion and Analysis (unaudited)

For the Year Ended June 30, 2024
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91 Express Lanes Financial Analysis

As noted previously, net position may serve over time as a useful indicator of the 91 EL’s financial 
position. At June 30, 2024, the 91 EL’s net position was $371,029,376, an increase of $51,780,608 or 
16.2% from June 30, 2023. Our analysis below focuses on net position (Table 1) and changes in net 
position (Table 2) of the 91 EL’s financial activities.

Table 1
91 Express Lanes Fund

Net Position
2024 2023

Current and other assets $ 314,557,508 $ 272,979,841 
Restricted assets  13,452,646 19,451,418
Noncurrent receivables, net 4,737,647 5,558,650
Capital assets, net 119,552,293 123,498,812

Total assets  452,300,094  421,488,721 

Total deferred outflows of resources  165,492  4,993,814 

Current liabilities  33,417,356  35,796,415 
Long-term liabilities  48,018,854  71,437,352 

Total liabilities  81,436,210  107,233,767 

Net position:
Net investment in capital assets  70,703,790  60,024,445 
Restricted  8,000,000  8,652,893 
Unrestricted  292,325,586  250,571,430 

Total net position $ 371,029,376 $ 319,248,768 

In fiscal year 2023-24, total assets increased by $30,811,373 which represents an increase of 7.3% from 
fiscal year 2022-23, primarily due to an increase of $31,029,287 in cash and investments, offset by a 
decrease of $821,003 in noncurrent violations account receivables and a decrease of $3,946,519 in 
capital assets. Total liabilities decreased by $25,797,557 or 24.1% primarily due to refunding of the Toll 
Road Revenue Bonds Series 2013 during the fiscal year.

The 91 EL’s net investment in capital assets was $70,703,790 in fiscal year 2023-24 compared to 
$60,024,445 in fiscal year 2022-23. The 91 EL’s net position reflects its investment in capital assets (i.e. 
improvements; communications equipment; computer hardware and software; equipment, furniture and 
fixtures; transponders; intangible assets; and toll facility franchise), less any related outstanding debt used 
to acquire these assets. The 91 EL uses these capital assets to provide improved mobility for 91 EL 
customers and commuters along the SR-91 corridor. The increase of $10,679,345 in net investment in 
capital assets was primarily due to Toll Road Revenue Bonds Series 2013 debt refunding. 
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Restricted net position, representing resources subject to external restrictions on how they may be used, 
represented 2.2% of the total net position at June 30, 2024. The $652,893 decrease in restricted net 
position is related to investment activity in bond reserve accounts.

Unrestricted net position represents the portion of net position that can be used to finance day-to-day 
operations without constraints established by debt covenants, enabling legislation, or other legal 
requirements. Unrestricted net position changed from $250,571,430 at June 30, 2023 to $292,325,586 at  
June 30, 2024. This increase of $41,754,156 was primarily due to increase in operating revenues, 
decrease in operating expenses and favorable investment earnings.

Table 2
91 Express Lanes Fund
Changes in Net Position

2024 2023
Revenues:
Operating revenues:

Tolls, fees, and fines $ 73,668,071 $ 63,075,127 

Operating expenses:
Management and operational services  5,875,462  5,773,860 
Administrative overhead  3,685,194  3,784,342 
Other operating expenses  18,652  453,900 
Insurance claims and premiums  597,820  542,938 
Professional services  4,374,822  5,812,583 
General and administrative  332,599  111,028 
Depreciation and amortization  5,078,179  5,868,269 

Total operating expenses  19,962,728  22,346,920 

Operating income  53,705,343  40,728,207 

Nonoperating revenues (expenses):
Investment earnings  14,770,382  4,410,320 
Interest expense  (1,875,126)  (3,666,110) 
Other  424,819  468,181 

Total nonoperating revenues  13,320,075  1,212,391 

Income before transfers  67,025,418  41,940,598 
Transfers to other OCTA funds  (15,244,810)  (12,014,196) 

Changes in net position  51,780,608  29,926,402 

Total net position—beginning  319,248,768  289,322,366 

Total net position—ending $ 371,029,376 $ 319,248,768 
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The 91 EL’s total operating revenues increased by 16.8%, while total operating expenses decreased by 
10.7%. The increase in operating revenues is due to a rise of average gross revenue per trip and 
increase in revenue collected from violators. The decrease in operating expenses is attributable to drop in 
professional services, depreciation expenses, and other operating expenses related to bond issuance 
cost.

Total traffic volume on the 91 EL during fiscal year 2023-24 was 21,167,257 trips reflecting an increase of 
7.2% in comparison to fiscal year 2022-23. Investment earnings increased by $10,360,062 which 
represents a 234.9% increase compared to fiscal year 2022-23 resulting from favorable investment 
performance.

Capital Assets

As of June 30, 2024, the 91 EL had $119,552,293 net of accumulated depreciation and amortization, 
invested in a broad range of capital assets including: the toll facility franchise, construction in progress, 
improvements, communication equipment, computer hardware and software, transponders, intangible 
right-to-use asset, and equipment, furniture and fixtures (Table 3). The total decrease in the 91 EL’s 
capital assets for fiscal year 2023-24 was $3,946,519 due to depreciation and amortization.

Table 3
91 Express Lanes Fund

Capital Assets, net of Depreciation and Amortization

2024 2023
Toll facility franchise $ 107,347,747 $ 109,934,440 
Construction in progress  4,327,477  3,671,559 
Improvements  502,054  619,854 
Communication equipment  200,375  287,722 
Computer hardware and software  4,473,892  5,647,182 
Transponders  205,237  425,151 
Intangible right-to-use asset (building)  2,488,602  2,903,405 
Equipment, furniture, and fixtures  6,909  9,499 

Total capital assets, net $ 119,552,293 $ 123,498,812 

The 91 EL has outstanding capital expense commitments, the most significant of which are $7,791,662 
and $2,268,407 for the electronic toll and traffic management (ETTM) and back-office system, 
respectively. Major capital asset additions during fiscal year 2023-24 included $655,918 and $475,742 
primarily due to the ETTM system and back-office system, respectively. The ETTM system is still in the 
construction in progress stage and is projected to complete in fiscal year 2024-25. Net capital assets 
decreased by $3,946,519 due to amortization of toll facility franchise and depreciation for the back-office 
system. Total construction in progress increased by $655,918 as a result of payments made for the ETTM 
system in current fiscal year. More detailed information about the 91 EL’s capital assets is presented in 
note 5 to the financial statements.

91 Express Lanes Fund
Management’s Discussion and Analysis (unaudited)

For the Year Ended June 30, 2024

9



Debt Administration

As of June 30, 2024, the 91 EL had $47,545,000 in tax-exempt bonds outstanding compared to 
$71,420,000 at June 30, 2023. The reduction is due to refinancing of 2013 Toll Revenue Bonds to save 
and allow for even more efficient investments in transportation improvements in fiscal year 2023-24. 
Additional information on long-term debt can be found in note 7 to the financial statements.

Economic and Other Factors

The 91 EL makes up $66,476,747 or 3.78% of OCTA’s fiscal year 2024-25 adopted revenue budget. In 
fiscal year 2024-25, budgeted toll revenue is forecasted to increase by 9.2% from the fiscal year 2023-24 
budgeted value. This increase is due to a forecasted increase in revenue and traffic volumes. The 
budgeted average long term rate of growth for toll road revenue beyond fiscal year 2024-25 is 3.3%.

The majority of expenses related to the 91 EL within the fiscal year 2024-25 budget are on-going general 
costs related to day to day operations of the toll facility. Since the 91 EL is a fully electronic toll facility, 
motorists pay tolls through the convenient use of windshield mounted FasTrak® transponders that 
automatically deduct toll charges from a prepaid account. At the end of fiscal year 2023-24, there were 
178,880 active customer accounts, with 717,597 transponders assigned to those accounts, which 
represents an increase of 8,703 and 50,307, respectively from fiscal year 2022-23.

OCTA, in concert with Caltrans and RCTC, issued an annual SR-91 Implementation Plan to establish a 
program of projects eligible for funding by potential excess 91 EL toll revenue and other funds. The 
projects are presented in the following groups: Orange County Projects, Riverside County Projects, and 
Bi-County Projects. The Orange County Projects have a total cost of approximately $495 million. The 
projects include improvements to the SR-91 between SR-57 and SR-55, Placentia Metrolink rail station, 
and Metrolink Improvements. The Riverside County projects have a total cost of approximately $417 
million. The improvements include the I-15/91 Express Lanes Connector, 91 Eastbound Express Lane 
Extension, the SR-71/SR-91 interchange improvements, and the SR-91 improvements east of I-15. The 
Bi-County projects benefit both Orange and Riverside Counties, with total projects exceeding $380 
million.

Contacting 91 EL’s Management

This financial report is designed to provide a general overview of the 91 EL’s finances for all those with an 
interest in the government’s finances and to demonstrate the 91 EL’s accountability for the money it 
receives. Questions related to any of the information provided in this report or requests for additional 
information should be addressed to the Finance and Administration Division at the Orange County 
Transportation Authority, 550 South Main Street, P.O. Box 14184, Orange, California 92863-1584.
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Assets
Current Assets:

Cash and investments $ 303,865,031 
Receivables:

Interest  2,841,199 
Violations, net  6,021,370 
Other, net  1,736,578 

Due from other governments  83,448 
Other assets  9,882 

Total current assets  314,557,508 
Noncurrent Assets:

Restricted cash and investments  13,452,646 
Receivable violations, net  4,737,647 
Capital assets, net:

Nondepreciable  4,327,477 
Depreciable and amortizable  115,224,816 

Total noncurrent assets  137,742,586 
Total Assets  452,300,094 

Deferred Outflows of Resources
Deferred charge on refunding  165,492 

Total Deferred Outflows of Resources  165,492 

Liabilities
Current Liabilities:

Accounts payable  5,421,014 
Accrued interest payable  896,864 
Due to other funds  9,180,528 
Due to other governments  1,294,084 
Unearned revenue  10,295,525 
Other liabilities  119,542 
Lease liabilities - due within one year  389,799 
Bonds payable - due within one year  5,820,000 

Total current liabilities  33,417,356 
Noncurrent Liabilities:

Lease liabilities - due in more than one year  2,284,855 
Bonds payable - due in more than one year  45,733,999 

Total noncurrent liabilities  48,018,854 
Total Liabilities  81,436,210 

Net Position
Net investment in capital assets  70,703,790 
Restricted for:

Capital  5,000,000 
Operating reserves  3,000,000 

Unrestricted  292,325,586 
Total Net Position $ 371,029,376 

See accompanying notes to the financial statements.
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Operating revenues:
Tolls, fees, and fines $ 73,668,071 

Operating expenses:
Management and operational services  5,875,462 
Administrative overhead  3,685,194 
Other operating expenses  18,652 
Insurance claims and premiums  597,820 
Professional services  4,374,822 
General and administrative  332,599 
Depreciation and amortization  5,078,179 

Total operating expenses  19,962,728 

Operating income  53,705,343 

Nonoperating revenues (expenses):
Investment earnings  14,770,382 
Interest expense  (1,875,126) 
Other  424,819 

Total nonoperating revenues  13,320,075 

Income before transfers  67,025,418 
Transfers to other OCTA funds  (15,244,810) 

Change in net position  51,780,608 

Total net position - beginning  319,248,768 

Total net position - ending $ 371,029,376 

See accompanying notes to the financial statements.
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Cash flows from operating activities:
Receipts from customers and users $ 70,341,595 
Payments to suppliers  (16,510,728) 
Payments for OCTA interfund services used  (3,685,194) 
Other revenues received  424,819 

Net cash provided by operating activities 50,570,492

Cash flows from noncapital financing activities:
Reimbursement from other governments  254,305 
Transfers to other OCTA funds  (9,953,199) 

Net cash used for noncapital financing activities  (9,698,894) 

Cash flows from capital and related financing activities:
Principal payment on long-term debt  (19,273,411) 
Interest paid on long-term debt  (2,872,273) 
Acquisition and construction of capital assets  (1,501,014) 

Net cash used for capital and related financing activities  (23,646,698) 

Cash flows from investing activities:
Investment earnings  13,804,387 

Net cash provided by investing activities  13,804,387 

Net increase in cash and cash equivalents 31,029,287
Cash and cash equivalents at beginning of year 286,288,390

Cash and cash equivalents at end of year $ 317,317,677 

Reconciliation of cash and cash equivalents to statement of net position:
Cash and investments $ 303,865,031 
Restricted cash and investments 13,452,646

Total cash and cash equivalents $ 317,317,677 

See accompanying notes to the financial statements.
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Reconciliation of operating income to net cash
   provided by operating activities:

Operating income $ 53,705,343 
Adjustments to reconcile operating income to net cash
   provided by operating activities:

Depreciation & amortization expense  2,491,486 
Amortization of toll road franchise agreement  2,586,693 
Nonoperating revenues  424,819 

Change in assets and liabilities:
Violations receivables, net  (3,275,766) 
Other receivables, net  (198,229) 
Other assets  (140,736) 
Amortization of prepaid insurance  597,820 
Accounts payable  (6,005,722) 
Due to other governments  237,265 
Unearned revenue  48,748 
Other liabilities  98,771 

Total adjustments  (3,134,851) 

Net cash provided by operating activities $ 50,570,492 

Noncash capital, financing and investing activities:
Proceeds from issuance of long term debt 2023 series $ 47,545,000 
Principal payment on long-term debt 2013 series  (52,146,589) 
Amortization of bond premium  (793,699) 
Amortization of bond deferred charge on refunding 2003 series  669,552 
Amortization of bond deferred charge on refunding 2013 series  25,620 
Change in fair value of investments  944,366 

See accompanying notes to the financial statements.

91 Express Lanes Fund
(An Enterprise Fund of the Orange County Transportation Authority)

Statement of Cash Flows
For the Year Ended June 30, 2024

14



1. REPORTING ENTITY

On January 3, 2003, the Orange County Transportation Authority (OCTA) purchased from the California 
Private Transportation Company (CPTC) its interest in a Franchise Agreement for the 91 Express Lanes.  
See note 5 for further information on this transaction. 

These financial statements include only the activities of the 91 Express Lanes (91 EL) Fund, an enterprise 
fund of OCTA. These financial statements are not intended to present the activities of OCTA.

2. SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

The accounting policies of the 91 Express Lanes Fund are in conformity with generally accepted 
accounting principles (GAAP) applicable to governmental units. The Governmental Accounting Standards 
Board (GASB) is the accepted standard-setting body for establishing accounting and financial reporting 
principles.

Basis of Accounting

The financial statements of the 91 Express Lanes Fund are reported using the economic resources 
measurement focus and the accrual basis of accounting. Revenues, consisting substantially of tolls and 
fees, are recorded when earned, and expenses are recorded when a liability is incurred, regardless of the 
timing of related cash flows. Toll amounts are collected from customers on a prepaid basis, and unearned 
tolls are reported as unearned revenue. Toll revenue is recognized when the customers utilize the toll 
road facility.

Enterprise funds distinguish operating revenues and expenses from non-operating items. Operating 
revenues and expenses generally result from providing services in connection with an enterprise fund’s 
principal ongoing operations. The principal operating revenues of the 91 Express Lanes Fund are charges 
to customers for use of the toll facility and are presented net of discounts and allowances. Operating 
expenses for the 91 Express Lanes Fund include the cost of services, administrative expenses, and 
depreciation and amortization on capital assets. All revenues and expenses not meeting this definition are 
reported as nonoperating revenues and expenses.

When both restricted and unrestricted resources are available for use, it is the 91 Express Lanes Fund’s 
policy to use restricted resources first and then unrestricted resources as they are needed.

Cash and Investments

The 91 Express Lanes Fund participates in OCTA’s Commingled Investment Pool. OCTA maintains cash 
and investments in accordance with an Investment Policy (Policy) adopted initially by OCTA’s Board of 
Directors (Board) on May 8, 1995, and most recently amended on July 1, 2023. The Policy complies with, 
or is more restrictive than, the California Government Code (Code). At June 30, 2024 the investment 
portfolios were maintained at U.S. Bank, N.A. as custodial bank. OCTA’s Commingled Investment Pool is 
managed by four private sector investment managers. Separate investment manager accounts are 
maintained for the proceeds of bond issues, with the earnings for each bond issue accounted for 
separately.  Cash from other OCTA revenue sources is commingled for investment purposes in the OCTA 
Commingled Investment Pool, with investment earnings allocated to the different accounts based on 
average daily account balances.
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OCTA holds investments that are measured at fair value on a recurring basis. OCTA categorizes the fair 
value measurements of its investments based on the hierarchy established by GAAP. The fair value 
hierarchy, which has three levels, is based on the valuation inputs used to measure an asset’s fair value: 
Level 1 inputs are quoted prices in active markets for identical assets; Level 2 inputs are inputs-other than 
quoted prices included in Level 1-that are observable including quoted prices for similar assets in active 
markets and quoted prices for identical or similar assets in markets that are not active; Level 3 inputs are 
unobservable inputs. Refer to the OCTA Annual Comprehensive Financial Report (ACFR) for details on 
valuation techniques and fair value hierarchy.

Investments in U.S. government and U.S. agency securities, medium-term notes, repurchase 
agreements, variable and floating rate securities, mortgage and asset-backed securities and corporate 
notes are carried at fair value based on quoted prices of similar assets, except for money market 
investments and participating interest-earning investment contracts with a remaining maturity of one year 
or less at purchase date, which are carried at amortized cost which approximates fair value. 

The Policy requires that assets in the portfolio consist of the following investments, with maximum 
permissible concentrations based on book value, and may be more restrictive than applicable state 
statutes for the following investment types: OCTA notes and bonds, U.S. treasuries, federal agencies, 
municipal debt, banker’s acceptances, commercial paper, negotiable certificates of deposit, repurchase 
agreements, medium-term notes, money market and mutual funds, mortgage or asset-backed securities, 
supranationals, Local Agency Investment Fund (LAIF), Orange County Investment Pool (OCIP), 
investment pools, variable and floating rate securities, bank deposits and derivatives.

All investments are subject to a maximum maturity of five years, unless specific direction to exceed the 
limit is given by the Board and as permitted by the Code. OCTA policy is to invest only in high quality 
instruments as permitted by the Code, subject to the limitations of the Policy. 

Cash and Cash Equivalents

For the purpose of the statement of cash flows, OCTA considers all short-term investments with an initial 
maturity of three months or less to be cash equivalents. All deposits, commercial paper, money market 
funds, certificates of deposit, and the 91 Express Lanes Fund’s share of the OCTA Commingled 
Investment Pool represent cash and cash equivalents for cash flow purposes.

Restricted Cash and Investments

Investments set aside in the Senior Lien Reserve Fund, Major Maintenance Reserve Fund, and Operating 
Reserve Fund are pursuant to the terms of the 2023 Indenture for the $47,545,000 Toll Road Revenue 
Refunding Bonds and their use is limited by applicable debt covenants.

Permitted investments per the debt covenants include: government obligations, State of California and 
local agency obligations, banker’s acceptances, commercial paper, negotiable certificates of deposit, 
repurchase agreements, money market funds, other mutual funds, investment agreements, and variable 
and floating rate securities.

Receivables

Violations receivables include an estimate for outstanding unpaid violations that the 91 Express Lanes 
Fund anticipates to collect. For violations less than or equal to 90 days old, the receivable is based on a 
12-month average of violations collected, and is recorded net of an allowance for uncollectible accounts 
of $3,202,350 at June 30, 2024. For unpaid violations in excess of 90 days, the receivable is estimated 
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using a three-year average of violations collected and is recorded net of uncollectible accounts as the 
majority is not considered probable of collection.

Other receivables include amounts due from other California toll road agencies related to their customers’ 
use of the 91 Express Lanes, as well as amounts owed from customers, net of an allowance for 
uncollectible accounts of $240,731 at June 30, 2024.  

An estimated $4,737,647 of violation and customer receivables are not expected to be collected within 
one year. The 91 Express Lanes utilizes an outside collection agency to assist in the recovery of unpaid 
customer balances and violations exceeding 90 days.

Due from other Governments

Due from other governments include receivables due from other government agencies.

Other Assets

Other assets include prepaid expenses and refundable deposits.

Capital Assets

Capital assets are tangible and intangible assets, which include toll facility franchise, construction in 
progress, improvements, equipment, computer hardware, software, furniture and fixtures, intangible right-
to-use assets, and transponders. Capital assets are defined by the 91 Express Lanes Fund as assets with 
an initial, individual cost of more than $5,000 and a useful life in excess of one year. It is also the 91 
Express Lanes Fund’s policy to capitalize non-sticker transponder purchases, as they are considered a 
significant class of assets even though individually under $5,000. Such assets are recorded at historical 
cost. The costs of normal maintenance and repairs that do not add value to the asset or materially extend 
asset lives are not capitalized. The 91 Express Lanes also records the value of intangible right to use 
assets based on the underlying leased asset in accordance with GASB Statement No. 87, Leases. The 
intangible right to use intangible asset is amortized each year for the shorter of lease term or useful life of 
of asset.

Capital assets are depreciated/amortized using the straight-line method over the following estimated 
useful lives: 

Capital Asset Type Useful Life
Improvements 10-30 years
Equipment, furniture and fixtures 3-10 years
Computer hardware and software 3-5 years
Transponders 5-7 years
Intangible right-to-use assets 7-10 years

OCTA purchased the interest in the Franchise Agreement for the toll facility from CPTC on             
January 3, 2003. The toll facility franchise is amortized over the remaining life of the Franchise Agreement 
through December 2065. GASB Statement No. 94, Public-Private and Public-Public Partnerships and 
Availability Payment Arrangements is not applicable to 91 Express Lanes Fund, as there are no exchange 
or exchange-like transactions between OCTA and Caltrans, and there are no franchise fees or installment 
payments payable to Caltrans.
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Leases

OCTA adopted GASB Statement No. 87 Leases for the fiscal year ended June 30, 2022. The 91 Express 
Lanes Fund recorded lease liabilities and lease assets at the commencement of the lease term. The 
lease liabilities are measured at the present value of payments expected to be made during the lease 
term less any lease incentives. The lease assets are measured at the amount of the initial measurement 
of the lease liabilities, plus any payments made to the lessor at or before the commencement of the lease 
term and certain direct costs.

Deferred Outflows

In addition to assets, the statement of net position will sometimes report a separate section for deferred 
outflows of resources. This separate financial statement element, deferred outflows of resources, 
represents a consumption of net position that applies to a future period and so will not be recognized as 
an outflow of resources (expense) until then. As of June 30, 2024, the 91 Express Lanes Fund only has 
one item that qualifies for reporting in this category. It is the deferred charge on refunding reported in the 
statement of net position. A deferred charge on refunding results from the difference in the carrying value 
of refunded debt and its reacquisition price. This amount is deferred and amortized over the shorter of the 
life of the refunded or refunding debt.

Due to other Governments

Due to other governments include payables due to other government agencies.

Risk Management

The 91 Express Lanes Fund purchases commercial property insurance including fire, flood and 
earthquake coverage, which also covers business interruption related to the operation of the toll facility.  
Additionally, the 91 Express Lanes Fund participates in OCTA’s self-insurance general liability program.  
Liability claims are resolved by OCTA and are an expense of the 91 Express Lanes Fund.

Net Position

Net position represents the difference between assets plus deferred outflows of resources and liabilities 
plus deferred inflows of resources and is classified into three categories:

• Net investment in capital assets - Reflects net position of the 91 Express Lanes Fund invested in 
capital assets and the intangible asset net of related debt. This net position is not accessible for 
other purposes.

• Restricted net position - Represents net position not accessible for general use, with the use 
subject to restrictions enforceable by third parties. The net position has been restricted by the 
2023 Toll Road Revenue Refunding Bonds Master Indenture of Trust for debt service, capital, and 
operating expenses.

• Unrestricted net position - Represents net position available for general use.

Use of Estimates

The preparation of the financial statements in conformity with accounting principles generally accepted in 
the United States requires management to make estimates and assumptions that affect certain reported 
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amounts and disclosures during the reporting period. As such, actual results could differ from those 
estimates. 

Administrative Services Costs

OCTA allocates indirect costs related to administrative services from certain funds to benefiting funds. For 
fiscal year 2023-24, $3,685,194 of administrative services were charged to the 91 EL and are reported as 
operating expenses in the statement of revenues, expenditures and changes in net position.

3. CASH AND INVESTMENTS

Cash and investments are comprised of the following at June 30, 2024:      

Cash:
Petty cash $ 550 
Deposits  1,761,266 

Total cash  1,761,816 

Investments:
With OCTA Commingled Investment Pool  291,879,206 
With trustee  23,676,655 

Total investments  315,555,861 

Total cash and investments $ 317,317,677 

Total deposits and investments are reported in the financial statements as: 

Unrestricted cash and investments  303,865,031 
Restricted cash and investments  13,452,646 

Total cash and investments $ 317,317,677 

As of June 30, 2024, the 91 Express Lanes Fund had the following investments: 

Investment Fair Value Yield
Interest 

Rate Maturity

Weighted 
Average 

Maturity (Years)
OCTA Commingled 
Investment Pool $ 291,879,206 

Refer to the OCTA Annual Comprehensive Financial Report for 
information related to the OCTA Commingled Investment Pool.*

Held by trustee:
*Money Market Funds 15,676,655 4.93% - 5.18% 4.93% - 5.18% 07/01/2024 0.003

   *Negotiable CD's 8,000,000 5.16% - 5.84% 5.16% - 5.84%
07/05/24 - 
10/08/24 0.111

Total investments $ 315,555,861 
Portfolio Weighted Average                2.23
                                                                                                                
*Money market funds and commercial paper are measured at amortized cost which approximates fair value.
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As of June 30, 2024, the 91 Express Lanes Fund had $291,879,206 invested in the OCTA's Commingled 
Investment Pool (CIP). OCTA’s CIP investments are carried at fair value except for money market 
investments and participating interest-earning investment contracts with a remaining maturity of one year 
or less at purchase date carried at amortized cost which approximates fair value.

Deposits and withdrawals in the OCTA’s CIP are made on the basis of $1.00 (cost basis) and not fair 
value. Accordingly, the 91 Express Lanes Fund’s investment in the OCTA’s CIP at June 30, 2024 is 
uncategorized, not defined as a Level 1, Level 2, or Level 3 input.

Refer to the OCTA Annual Comprehensive Financial Report for fiscal year 2023-24 for details on valuation 
techniques, fair value hierarchy, interest rate risk, variable rate notes and custodial credit risk related to 
the OCTA’s CIP underlying investments.

Credit Risk

The Policy sets minimum acceptable credit ratings for investments from any of the three nationally 
recognized rating services: Standard & Poor’s Corporation (S&P), Moody’s Investors Service (Moody’s), 
and Fitch Ratings (Fitch). For an issuer of short-term debt, the rating must be no less than A-1 (S&P), P-1 
(Moody’s), or F1 (Fitch), while an issuer of long-term debt must be rated no less than an “A” by two of the 
three rating services. OCTA’s CIP is not rated. 

The following is a summary of the credit quality distribution and concentration of credit risk by investment 
type as a percentage of fair value of the 91 Express Lanes Fund’s portfolio at June 30, 2024 (NR means 
Not Rated):

Investments S&P Moody’s
% of 91 Express 

Lanes Fund
OCTA Commingled Investment Pool NR NR  92.50 %
Held by trustee:
    Money Market Funds AAA Aaa  4.968 %
    Negotiable CD's A-1 P-1  2.535 %

Total  100.00 %

Concentration of Credit Risk

At June 30, 2024, OCTA did not exceed the Policy maximum concentrations. Issuer/Counter-Party 
Diversification Guidelines for All Securities Except U.S. Treasuries and U.S. Government Agency 
Securities:

• Any one corporation, bank, local agency, special purpose vehicle or other corporate issuer name 
for one or more series of securities shall not exceed 5% of the portfolio.

Issuer/Counter-Party Diversification Guidelines for OCTA’s Debt:

• OCTA can purchase all or a portion of the Orange County Transportation Authority’s debt, 
including notes and bonds payable solely out of the revenues from a revenue-producing property 
owned, controlled or operated by OCTA or by a department, board, agency or authority of OCTA 
which may bear interest at a fixed or floating rate, providing the purchase does not exceed 25% 
of the Maximum Portfolio and when authorized by the Internal Revenue Service.

There is no issuer exceeding 5% of the fair value of the 91 Express Lanes Fund’s portfolio at June 30, 
2024.
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4. INTERFUND ACTIVITIES

Due To Other Funds:

As of June 30, 2024, the 91 EL owes $9,180,528 to the Orange County Local Transportation Authority 
(OCLTA) for SR-91 Improvement Project.

Interfund Transfers:

During fiscal year 2023-24, the 91 EL transferred $15,244,810 to the OCLTA for SR-91 Improvement 
Project.

5. CAPITAL ASSETS

Capital asset activity for the 91 Express Lanes Fund for the year ended June 30, 2024 is as follows:
Beginning 
Balance Increases Decreases

Ending
Balance

Capital assets, not being depreciated:
Construction in progress $ 3,671,559 $ 655,918 $ — $ 4,327,477 

Capital assets, being depreciated:
Improvements  2,469,220  —  —  2,469,220 
Communications equipment  2,861,175  —  —  2,861,175 
Computer hardware and software  8,274,532  475,742  (86,123)  8,664,151 
Transponders  3,699,629  —  (22,588)  3,677,041 
Intangible right-to-use (building)  3,733,010  —  —  3,733,010 
Equipment, furniture and fixtures  46,890  —  —  46,890 
Toll facility franchise  205,263,668  —  —  205,263,668 
Total capital assets, being 
depreciated and amortized  226,348,124  475,742  (108,711)  226,715,155 

Less accumulated depreciation and 
amortization for:

Improvements  (1,849,366)  (117,800)  —  (1,967,166) 
Communications equipment  (2,573,453)  (87,347)  —  (2,660,800) 
Computer hardware and software  (2,627,350)  (1,649,032)  86,123  (4,190,259) 
Transponders  (3,274,478)  (219,914)  22,588  (3,471,804) 
Intangible right-to-use (building)  (829,605)  (414,803)  —  (1,244,408) 
Equipment, furniture and fixtures  (37,391)  (2,590)  —  (39,981) 
Toll facility franchise  (95,329,228)  (2,586,693)  —  (97,915,921) 
Total accumulated depreciation 
and amortization  (106,520,871)  (5,078,179)  108,711  (111,490,339) 

Total capital assets, being depreciated 
and amortized, net  119,827,253  (4,602,437)  —  115,224,816 

Total capital assets, net $ 123,498,812 $ (3,946,519) $ — $ 119,552,293 
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On January 3, 2003, OCTA purchased from the California Private Transportation Company (CPTC) its 
interest in a Franchise Agreement for a toll facility on a 10-mile segment of the Riverside Freeway/State 
Route (SR) 91 between the Orange/Riverside County line and the Costa Mesa Freeway/SR-55. The 
purchase was enabled by State Assembly Bill (AB) 1010 (Correa), passed by the California legislature 
and signed by the governor in September 2002. The legislation provided the authority for OCTA to collect 
tolls and pay related financing costs until 2030, and eliminated non-compete provisions in the Franchise 
Agreement for needed improvements on the SR-91. The Franchise Agreement with the State of 
California’s Department of Transportation (Caltrans) had granted CPTC the right to develop and construct 
the toll facility and to operate it for 35 years under a lease arrangement. Caltrans retains legal title to the 
real property components of the toll facility. There are no franchise fees or installment payments payable 
to Caltrans.

In September 2008, the Governor of California approved Senate Bill (SB) 1316 (Correa) as an update to 
the provisions of AB 1010. SB 1316 authorized OCTA to assign its franchise rights, interests and 
obligations in the Riverside County portion to the Riverside County Transportation Commission (RCTC), 
thereby allowing RCTC to add two toll lanes and a regular lane in each direction on the SR-91 from the 
Orange County line to Interstate 15. In addition, the bill authorized the terms of the franchise to expire no 
later than December 31, 2065. SB 1316 also required OCTA and RCTC to enter into an agreement 
providing for the coordination of their respective tolling facilities if RCTC was to construct and operate the 
toll facilities on the Riverside County portion of the SR-91 franchise.  

In December 2011, the Board approved the assignment of OCTA’s franchise rights, interests and 
obligations in the Riverside County portion of the SR-91 franchise to RCTC. The Board also approved the 
extension of the expiration date to 2065 and a cooperative agreement between OCTA and RCTC that 
details the joint operation for the 91 Express Lanes extension.

In fiscal year 2023, OCTA assessed GASB Statement No. 94, Public-Private and Public-Public 
Partnerships and Availability Payment Arrangements and determined that 91 Express Lanes agreement 
was not applicable to this standard, wherein exchange or exchange-like transactions does not exist 
between OCTA and Caltrans.

6. LEASES

OCTA adopted GASB Statement No. 87, Leases, effective fiscal year ended June 30, 2022. Under this 
Statement, a lessee is required to recognize a lease liability and an intangible right-to-use lease asset, 
and a lessor is required to recognize a lease receivable and a deferred inflow of resources. The 91 
Express Lanes has several leasing arrangements, summarized below:

Lessee:

The 91 Express Lanes entered into a lease agreement for the use of 91 Express Lanes Anaheim office 
space for 180-months, beginning September 2015. The lease terminates August 2030. At June 30, 2024, 
the balance of intangible right to use asset and lease liabilities were $2,256,089 and $2,429,628, 
respectively. During fiscal year 2024, the 91 Express Lanes recorded $365,852 in amortization expense 
and $55,251 in interest expense for the right to use the office space. The 91 Express Lanes used an 
incremental discount rate of 1.80%, based on an estimated incremental borrowing rate.
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The 91 Express Lanes entered into a lease agreement for the use of 91 Express Lanes (91 EL) RCTC 
office space for 120-months, beginning April 2019. The lease terminates March 2029. At June 30, 2024, 
the balance of intangible right to use asset and lease liabilities were $232,513 and $245,026, respectively. 
During fiscal year 2024, the 91 Express Lanes recorded $48,951 in amortization expense and $4,930 in 
interest expense for the intangible right-to-use the office space. The 91 Express Lanes used an 
incremental discount rate of 2.12%, based on an estimated increment borrowing rate.

Remaining obligations associated with these leases are as follows:

Year ending June 30, Principal Interest Total
2025 $ 389,799 $ 52,306 $ 442,105 
2026  411,014  43,997  455,011 
2027  432,876  35,237  468,113 
2028  455,267  26,016  481,283 
2029  464,676  16,314  480,990 
2030-2031  521,022  6,953  527,975 

Total $ 2,674,654 $ 180,823 $ 2,855,477 

The amortized right-to-use assets activity for the year ended June 30, 2024, is as follows:

Beginning Ending
Lessee activities Balance Additions Reductions Balance

Intangible right-to-use assets:
91 EL Anaheim Office $ 2,621,941 $ (365,852) $ — $ 2,256,089 
91 EL RCTC Office  281,464  (48,951)  —  232,513 

Total $ 2,903,405 $ (414,803) $ — $ 2,488,602 

Lease liability activities associated with these leases are as follows:

Lease Liabilities
Beginning 
Balance Additions Reductions

Ending 
Balance

Due within 
One Year

Buildings:
     91 EL Anaheim Office $ 2,753,120 $ — $ (323,492) $ 2,429,628 $ 341,896 
     91 EL RCTC Office  290,888  —  (45,862)  245,026  47,903 

Total lease liabilities $ 3,044,008 $ — $ (369,354) $ 2,674,654 $ 389,799 
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7. BONDS PAYABLE

Taxable Senior Secured Bonds

On January 3, 2003, as part of the purchase agreement, the 91 Express Lanes Fund assumed 
$135,000,000 of taxable 7.63% Senior Secured Bonds. On November 12, 2003, the taxable bonds were 
refunded as noted below. As required by the tax-exempt bond indenture, OCTA paid a $26,428,197 Yield 
Maintenance Premium in connection with the defeasance of the Senior Secured Bonds, which is 
amortized over the life of the Series 2003 tax-exempt bonds on the straight line basis.

Toll Road Revenue Refunding Bonds

On November 12, 2003, OCTA issued $195,265,000 in Toll Road Revenue Refunding Bonds                      
(91 Express Lanes) Series 2003-A, Series 2003-B-1 and Series 2003-B-2 to refund the $135,000,000 
taxable 7.63% Senior Secured Bonds and to reimburse OCTA for a portion of its payment of the costs of 
acquiring the Toll Road and certain other property and interests associated with the Toll Road. The 
$95,265,000 Series 2003-A Bonds were issued as fixed rate bonds. The $75,000,000 Series 2003-B-1 
Bonds and the $25,000,000 Series 2003-B-2 Bonds (collectively the “Series 2003-B Bonds”) were issued 
as adjustable rate bonds.

On November 24, 2008, OCTA remarketed the $100,000,000 Series 2003-B Bonds, which were 
purchased by the Orange County Investment Pool (OCIP). In connection with the mandatory tender of the 
Series 2003-B Bonds required by the Indenture, the interest rate was converted to a Long Term Interest 
Rate equal to the OCIP Rate. On December 20, 2010, OCTA entered into a new transaction with OCIP for 
the Series 2003-B Bonds at a 1.55% rate. The Series 2003-B Bonds had a mandatory tender date of 
August 15, 2013.

On July 30, 2013, OCTA issued $124,415,000 in Senior Lien Toll Road Revenue Refunding Bonds             
(91 Express Lanes) Series 2013 to refund the outstanding Toll Road Revenue Refunding Bonds                
(91 Express Lanes) Series 2003-A, Series 2003-B-1 and Series 2003-B-2. OCTA refunded the 
outstanding Series 2003-A Bonds to reduce its total debt service payments over the life of the bonds and 
refunded the Series 2003-B-1 and Series 2003-B-2 Bonds to address the mandatory tender date of 
August 15, 2013 for the existing private placement with the OCIP. The Series 2013 Bonds were issued as 
fixed rate bonds. The transaction closed on August 8, 2013.

On July 6, 2023, OCTA issued $47,545,000 in Senior Lien Toll Road Revenue Refunding Bonds, Series 
2023 (“91EL 2023 Bonds”) to refund the outstanding Toll Road Revenue Refunding Bonds, Series 2013 
(“91EL 2013 Bonds”). OCTA refunded the outstanding 91EL 2013 Bonds to reduce its total debt service 
payments over the life of the bonds, which resulted in net present value savings of $5,521,000. The 91EL 
2023 Bonds were issued as fixed rate bonds. The transaction closed on July 6, 2023. Deferred charge on 
prior refunding (2003 bonds) for $4,324,253 continue to be deferred and recognized in expense.

The OCTA's outstanding debt obligations related to Toll Road Revenue Refunding Bonds contain a 
provision that in an event of default, bondholders have the right to sue in order to force the Authority to 
cure the event of default, which may result in finance related consequences.

 A summary of the terms of the Toll Road Revenue Refunding Bonds is as follows:

91 Express Lanes Fund
Notes to the Financial Statements
——————————————————
For the Year Ended June 30, 2024

24



2023 Series
Issuance date 7/6/2023
Closing date 7/6/2023
Original issue amount $ 47,545,000 
Cash reserve requirements $ 13,215,000 *
Cash reserve balance $ 13,452,646 
Interest rate  5 %
Maturity 8/15/2030
Principal payment date August 15
Balance as of 06/30/24 $ 47,545,000 
Unamortized premium $ 4,008,999 
Deferred charge on refunding $ 4,158,761 

* Pursuant to the 2023 Toll Road Revenue Refunding Bonds Master Indenture of Trust and Supplemental Indentures, 
the following three reserve funds are required to be maintained: Senior Lien Reserve Fund $5,215,000, Major 
Maintenance Reserve Fund $5,000,000 and Operating Reserve Fund $3,000,000. At June 30, 2024, all reserve 
requirements have been satisfied.

The Toll Road Revenue Refunding Bonds have ratings of “Aa3” by Moody’s, “AA-“ from Fitch, and “AA-“ 
by Standard & Poor’s.

Annual debt service requirements on the tax-exempt bonds to maturity are as follows: 

Year ending June 30, Principal Interest Total
2025 $ 5,820,000 $ 2,231,750 $ 8,051,750 
2026  6,115,000  1,933,375  8,048,375 
2027  6,430,000  1,619,750  8,049,750 
2028  6,760,000  1,290,000  8,050,000 
2029  7,105,000  943,375  8,048,375 
2030-2031  15,315,000  775,375  16,090,375 

Total $ 47,545,000 $ 8,793,625 $ 56,338,625 

Changes in Long-Term Obligations

Long-term liabilities activity for the year ended June 30, 2024, is as follows:

Beginning
Balance Additions Reductions

Ending
Balance

Due within
One Year

Tax-exempt bonds $ 71,420,000 $ 47,545,000 $ (71,420,000) $ 47,545,000 $ 5,820,000 
Unamortized premium  4,802,698  4,601,589  (5,395,288)  4,008,999 -

Total long-term debt $ 76,222,698 $ 52,146,589 $ (76,815,288) $ 51,553,999 $ 5,820,000 
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Pledged Revenue

The 91 Express Lanes debt issuance outstanding is repaid and secured by the pledging of certain 
revenues, as defined in the debt agreement. The amount and term of the remainder of this commitment is 
indicated in the debt service to maturity table. The purpose for which the proceeds of the debt issuance 
were utilized is disclosed in the debt description. Pursuant to the 2023 Toll Road Revenue Refunding 
Bonds Master Indenture of Trust and Supplemental Indentures, the 91 Express Lanes Fund will covenant 
to fix and prescribe toll rates for each type of vehicle and each time of day sufficient to produce adjusted 
net toll revenues for each fiscal year at least equal to 1.3 times annual debt service on Senior Lien Bonds 
and Parity Obligations. Adjusted net toll revenues includes tolls and investment earnings on specified 
reserve accounts minus operating expenses, excluding interest expense, depreciation, and amortization 
of the toll facility franchise. 

Pledged revenue for the year ended June 30, 2024, is as follows:

Pledged Revenue

Annual Amount of 
Net Pledged 

Revenue

Annual Debt 
Service 

Payments

Pledged 
Revenue 
Coverage

Required Debt 
Coverage

91 Express Lanes Net Toll 
Road Revenue $73,485,402 $10,272,092 7.15 1.30

8. COMMITMENTS AND CONTINGENCIES

Operator Agreement

In connection with the purchase of the toll facility interest, OCTA entered into an operating agreement with 
Cofiroute Global Mobility, subsequently Cofiroute USA, LLC (Cofiroute), to provide operating services in 
the annual amount of $4,994,000 plus inflation for three initial years with two one-year extension options, 
subject to Board of Directors approval. The agreement was in effect from January 3, 2003 through 
January 2, 2006. On January 6, 2006, OCTA entered into a second operating agreement with Cofiroute, 
effective January 3, 2006 through January 2, 2011. The annual amount of the base contract is $5,448,768 
plus inflation adjustments after the first year. The agreement carried two two-year extension options 
through January 2, 2015. On June 27, 2011, the OCTA Board of Directors approved a subsequent 
amendment to the operating agreement with Cofiroute, which authorized the addition of two five-year 
extension options beginning July 1, 2011 through June 30, 2016 for the first extension term and beginning 
July 1, 2016 through June 30, 2021 as the second extension term. The second extension term was 
approved on May 9, 2016. Cofiroute is responsible for the day-to-day operations of the toll facility.

On May 24, 2013 OCTA completed a three-party agreement expiring on June 30, 2021, with Riverside 
County Transportation Commission (RCTC) and Cofiroute for operations of the 91 Express Lanes.           
This helps in ensuring a streamlined consistent inter-county travel for motorists on the original 10-mile 
span of the 91 Express Lanes and the eight miles extension into Riverside County. In fiscal year 2018-19, 
OCTA and RCTC began procurement for a new operating agreement, which includes the development of 
a new back-office system for both segments of the 91 Express Lanes. The OCTA Board of Directors and 
RCTC Commission subsequently approved the re-selection of Cofiroute as the operator, with the 
agreement executed in January 2020. The new agreement expires on January 31, 2027, and carries two 
three-year extension options.
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Purchase Commitments

The 91 Express Lanes has various outstanding contracts. Total purchase commitments on June 30, 2024 
were $71,072,062, the most significant are with Cofiroute and RCTC for the operations of the 91 Express 
Lanes, Kapsch TrafficCom for toll lanes integrator services, and California Highway Patrol (CHP) for 
patrol services. 

9. EFFECT OF NEW PRONOUNCEMENTS

GASB Statement No. 99

In April 2022, GASB issued Statement No. 99, Omnibus 2022. The objectives of this Statement are to 
enhance comparability in accounting and financial reporting and to improve the consistency of 
authoritative literature by addressing (1) practice issues that have been identified during implementation 
and application of certain GASB Statements and (2) accounting and financial reporting for financial 
guarantees. The requirements related to extension of the use of LIBOR, accounting for SNAP 
distributions, disclosures of nonmonetary transactions, pledges of future revenues by pledging 
governments, clarification of certain provisions in Statement 34, as amended, and terminology updates 
related to Statement 53 and Statement 63 are effective upon issuance. The requirements related to 
leases, PPPs, and SBITAs are effective for fiscal years beginning after June 15, 2022, and all reporting 
periods thereafter. The requirements related to financial guarantees and the classification and reporting of 
derivative instruments within the scope of Statement 53 are effective for fiscal years beginning after June 
15, 2023, and all reporting periods thereafter. The implementation of this Statement did not have a 
material effect on the financial statements.

GASB Statement No. 100

In June 2022, GASB issued Statement No. 100, Accounting Changes and Error Corrections. The primary 
objective of this Statement is to enhance accounting and financial reporting requirements for accounting 
changes and error corrections to provide more understandable, reliable, relevant, consistent, and 
comparable information for making decisions or assessing accountability. The requirements of this 
Statement are effective for accounting changes and error corrections made in fiscal years beginning after 
June 15, 2023, and all reporting periods thereafter. The implementation of this Statement did not have a 
material effect on the financial statements.
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INDEPENDENT AUDITOR’S REPORT 

 
 
 
Board of Directors 
Orange County Transportation Authority 
Orange, California 
 
 
Report on the Audit of the Financial Statements  
 
Opinion  
 
We have audited the accompanying financial statements of the 405 Express Lanes Fund (405 EL), a major 
enterprise fund of the Orange County Transportation Authority (OCTA) as of and for the year ended 
June 30, 2024, and the related notes to the financial statements, which collectively comprise the 405 EL’s 
financial statements as listed in the table of contents. 
 
In our opinion, the accompanying financial statements referred to above present fairly, in all material 
respects, the financial position of the 405 EL, a major enterprise fund of OCTA, as of June 30, 2024, and 
the changes in its financial position and its cash flows thereof for the year then ended in accordance with 
accounting principles generally accepted in the United States of America. 
 
Basis for Opinion 
 
We conducted our audit in accordance with auditing standards generally accepted in the United States of 
America (GAAS) and the standards applicable to financial audits contained in Government Auditing 
Standards (Government Auditing Standards), issued by the Comptroller General of the United States. Our 
responsibilities under those standards are further described in the Auditor's Responsibilities for the Audit of 
the Financial Statements section of our report. We are required to be independent of OCTA and to meet 
our other ethical responsibilities, in accordance with the relevant ethical requirements relating to our audit. 
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our 
audit opinion. 
 
Emphasis of Matters 
  
As discussed in Note 1, the financial statements present only the 405 EL and do not purport to, and do not, 
present fairly the financial position of OCTA as of June 30, 2024, the changes in its financial position, or, 
where applicable, its cash flows for the year then ended in accordance with accounting principles generally 
accepted in the United States of America. Our opinion is not modified with respect to this matter. 
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Responsibilities of Management for the Financial Statements 
 
Management is responsible for the preparation and fair presentation of the financial statements in 
accordance with accounting principles generally accepted in the United States of America, and for the 
design, implementation, and maintenance of internal control relevant to the preparation and fair 
presentation of financial statements that are free from material misstatement, whether due to fraud or error.  
 
Auditor’s Responsibilities for the Audit of the Financial Statements 
 
Our objectives are to obtain reasonable assurance about whether the financial statements as a whole are 
free from material misstatement, whether due to fraud or error, and to issue an auditor's report that includes 
our opinion. Reasonable assurance is a high level of assurance but is not absolute assurance and therefore 
is not a guarantee that an audit conducted in accordance with GAAS and Government Auditing Standards 
will always detect a material misstatement when it exists. The risk of not detecting a material misstatement 
resulting from fraud is higher than for one resulting from error, as fraud may involve collusion, forgery, 
intentional omissions, misrepresentations, or the override of internal control. Misstatements are considered 
material if there is a substantial likelihood that, individually or in the aggregate, they would influence the 
judgment made by a reasonable user based on the financial statements. 
 
In performing an audit in accordance with GAAS and Government Auditing Standards, we 
 

 Exercise professional judgment and maintain professional skepticism throughout the audit. 

 Identify and assess the risks of material misstatement of the financial statements, whether due to 
fraud or error, and design and perform audit procedures responsive to those risks. Such procedures 
include examining, on a test basis, evidence regarding the amounts and disclosures in the financial 
statements. 

 Obtain an understanding of internal control relevant to the audit in order to design audit procedures 
that are appropriate in the circumstances, but not for the purpose of expressing an opinion on the 
effectiveness of the OCTA’s internal control, as it relates to the 405 EL. Accordingly, no such 
opinion is expressed. 

 Evaluate the appropriateness of accounting policies used and the reasonableness of significant 
accounting estimates made by management, as well as evaluate the overall presentation of the 
financial statements. 

 
We are required to communicate with those charged with governance regarding, among other matters, the 
planned scope and timing of the audit, significant audit findings, and certain internal control-related matters 
that we identified during the audit. 
 
Supplementary Information 
 
Our audit was conducted for the purpose of forming an opinion on the financial statements that collectively 
comprise the 405 EL’s financial statements. The management’s discussion and analysis, as listed in the 
table of contents, is presented for purposes of additional analysis and is not a required part of the financial 
statements. The information has not been subjected to the auditing procedures applied in the audit of the 
financial statements, and, accordingly, we do not express an opinion or provide any assurance on it. 
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Other Reporting Required by Government Auditing Standards 
 
In accordance with Government Auditing Standards, we have also issued our report dated October 31, 
2024 on our consideration of OCTA’s internal control over financial reporting, as it relates to the 405 EL, 
and on our tests of its compliance with certain provisions of laws, regulations, contracts, and grant 
agreements and other matters. The purpose of that report is to describe the scope of our testing of internal 
control over financial reporting and compliance and the results of that testing, and not to provide an opinion 
on the effectiveness of OCTA’s internal control over financial reporting or on compliance, as it relates to the 
405 EL. That report is an integral part of an audit performed in accordance with Government Auditing 
Standards in considering OCTA’s internal control over financial reporting and compliance, as it relates to 
the 405 EL. 
 
 
 
 
 

 Crowe LLP 
 
Costa Mesa, California 
October 31, 2024 

SternCL
Lai, K. - Crowe
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Crowe LLP 
Independent Member Crowe Global  

INDEPENDENT AUDITOR’S REPORT ON INTERNAL CONTROL OVER  
FINANCIAL REPORTING AND ON COMPLIANCE AND OTHER  

MATTERS BASED ON AN AUDIT OF FINANCIAL STATEMENTS PERFORMED IN 
ACCORDANCE WITH GOVERNMENT AUDITING STANDARDS 

 
 
 
Board of Directors 
Orange County Transportation Authority 
Orange, California 
 
 
We have audited, in accordance with the auditing standards generally accepted in the United States of 
America and the standards applicable to financial audits contained in Government Auditing Standards 
issued by the Comptroller General of the United States, the financial statements of the 405 Express Lanes 
Fund (405 EL), a major enterprise fund of the Orange County Transportation Authority (OCTA), as of and 
for the year ended June 30, 2024, and the related notes to the financial statements, which collectively 
comprise the 405 EL’s basic financial statements, and have issued our report thereon dated October 31, 
2024. As discussed in Note 1, the financial statements present only the 405 EL and do not purport to, and 
do not, present fairly the financial position of OCTA, the changes in its financial position, or where 
applicable, its cash flows in conformity with accounting principles generally accepted in the United States 
of America. 
 
Report on Internal Control Over Financial Reporting 
 
In planning and performing our audit of the financial statements, we considered OCTA’s internal control 
over financial reporting and compliance (internal control), as it relates to the 405 EL, as a basis for designing 
audit procedures that are appropriate in the circumstances for the purpose of expressing our opinion on the 
financial statements, but not for the purpose of expressing an opinion on the effectiveness of OCTA’s 
internal control, as it relates to the 405 EL. Accordingly, we do not express an opinion on the effectiveness 
of OCTA’s internal control, as it relates to the 405 EL. 
 
A deficiency in internal control exists when the design or operation of a control does not allow management 
or employees, in the normal course of performing their assigned functions, to prevent, or detect and correct, 
misstatements on a timely basis. A material weakness is a deficiency, or a combination of deficiencies, in 
internal control, such that there is a reasonable possibility that a material misstatement of the entity’s 
financial statements will not be prevented, or detected and corrected on a timely basis. A significant 
deficiency is a deficiency, or a combination of deficiencies, in internal control that is less severe than a 
material weakness, yet important enough to merit attention by those charged with governance.  
 
Our consideration of internal control was for the limited purpose described in the first paragraph of this 
section and was not designed to identify all deficiencies in internal control that might be material 
weaknesses or significant deficiencies. Given these limitations, during our audit we did not identify any 
deficiencies in internal control that we consider to be material weaknesses. However, material weaknesses 
or significant deficiencies may exist that have not been identified. 
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Report on Compliance and Other Matters   
 
As part of obtaining reasonable assurance about whether the 405 EL’s financial statements are free from 
material misstatement, we performed tests of its compliance with certain provisions of laws, regulations, 
contracts, and grant agreements, noncompliance with which could have a direct and material effect on the 
financial statements. However, providing an opinion on compliance with those provisions was not an 
objective of our audit, and accordingly, we do not express such an opinion. The results of our tests disclosed 
no instances of noncompliance or other matters that are required to be reported under Government Auditing 
Standards. 
 
Purpose of this Report 
 
The purpose of this report is solely to describe the scope of our testing of internal control and compliance 
and the results of that testing, and not to provide an opinion on the effectiveness of the entity’s internal 
control or on compliance. This report is an integral part of an audit performed in accordance with 
Government Auditing Standards in considering the entity’s internal control and compliance. Accordingly, 
this communication is not suitable for any other purpose. 
 
 
 
 
 

 Crowe LLP 
 
Costa Mesa, California 
October 31, 2024 

SternCL
Lai, K. - Crowe



As management of the 405 Express Lanes Fund (405 EL), an enterprise fund of the Orange County 
Transportation Authority, we offer readers of the 405 EL financial statements this narrative overview and 
analysis of the 405 EL’s financial activities for the fiscal year ended June 30, 2024. We encourage readers 
to consider the information on financial performance presented in conjunction with the financial 
statements that begin on page 11.

Financial Highlights

a. At the end of fiscal year 2023-24, the total net position of the 405 EL was $(97,468,761) and 
consisted of net investment in capital assets of $(12,071,482) and unrestricted net position of 
$(85,397,279). Net position increased $134,827,861 during fiscal year 2023-24, which represents 
an increase of 58.0% from the fiscal year 2022-23 ending net position. The increase is primarily 
due to interfund transfer from the Local Transportation Authority (LTA) fund for TIFIA loan 
allocation between general purpose lanes and express lanes related construction expenses.

b. In fiscal year 2023-24, total operating revenues of the 405 EL was $17,180,154. The I-405 
Express Lanes improvement project  is a 16-miles  improvement of the San Diego Freeway 
(I-405) between State Route 73 (SR-73) and Interstate 605 (I-605). The 405 EL was completed 
and opened to public on December 1, 2023. No comparison was made between current fiscal 
year and the prior fiscal year, as fiscal year 2023-24 is the first year of operations. 

c. Total operating expenses increased by $21,764,948, which represents a 849.9% increase from 
fiscal year 2022-23, primarily attributed to operation costs including management and operational 
services, administrative overhead, professional services, and depreciation expense incurred 
since the commencement of 405 Express Lanes operations in fiscal year 2023-24, which were 
not present in the previous fiscal year.  

d.   At the end of fiscal year 2023-24, investment earnings increased by $2,558,219, which represents 
a 300.2% increase compared to fiscal year 2022-23. The increase in investment earnings is a 
result of interest earned from the interfund transfer from the LTA fund for TIFIA loan allocation 
between general purpose lanes and express lanes related construction expenses.

Overview of the Financial Statements

This discussion and analysis is intended to serve as an introduction to the 405 EL’s financial statements.  
The financial statements are comprised of the fund financial statements and notes to the financial 
statements.  

The statement of net position presents information on all of the 405 EL’s assets, deferred outflows of 
resources, deferred inflows of resources and liabilities, with the difference reported as net position. Over 
time, increases or decreases in net position may serve as a useful indicator of whether the financial 
position of the 405 EL is improving or deteriorating.

The statement of revenues, expenses and changes in net position presents information showing how the 
405 EL’s net position changed during the fiscal year. All changes in net position are reported as soon as 
the underlying event giving rise to the change occurs, regardless of the timing of related cash flows. 

The 405 EL fund financial statements can be found on pages 11-14 of this report. Notes to the financial 
statements provide additional information that is essential to a full understanding of the data provided in 
the financial statements. The notes to the financial statements can be found on pages 15-25 of this report.
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405 Express Lanes Financial Analysis

As noted previously, net position may serve over time as a useful indicator of the 405 EL’s financial 
position. At June 30, 2024, the 405 EL’s net position was $(97,468,761), an increase of $134,827,861 or 
58.0% from June 30, 2023. Our analysis below focuses on net position (Table 1) and changes in net 
position (Table 2) of the 405 EL’s financial activities.

Table 1
405 Express Lanes Fund

Net Position
2024 2023

Current and other assets $ 102,554,296 $ 493,748 
Noncurrent receivables, net  44,892  — 
Capital assets, net 462,486,871 444,598,459

Total assets  565,086,059  445,092,207 

Total deferred outflows of resources  106,810,152  — 

Current liabilities  15,747,967  19,722,687 
Long-term liabilities  746,506,787  626,005,547 

Total liabilities  762,254,754  645,728,234 

Total deferred inflows of resources  7,110,218  31,660,595 

Net position:
Net investment in capital assets  (12,071,482)  (30,112,588) 
Unrestricted  (85,397,279)  (202,184,034) 

Total net position $ (97,468,761) $ (232,296,622) 

In fiscal year 2023-24, total assets increased by $119,993,852 which represents an increase of 27.0% 
from fiscal year 2022-23, primarily due to an increase of $89,657,153 in cash and investments resulted by 
interfund transfer from LTA fund and an increase of $17,888,412 in capital assets. Total liabilities 
increased by $116,526,520 or 18.0% primarily due to recognition of Public-Public Partnerships (PPP) 
liabilities related to the I-405 Improvement Projects.

The 405 EL’s net investment in capital assets was $(12,071,482) in fiscal year 2023-24 compared to 
$(30,112,588) in fiscal year 2022-23. The 405 EL’s net position reflects its investment in capital assets 
(i.e., land; improvements; infrastructure; computer hardware and software; equipment, furniture and 
fixtures; and intangible assets), less any related outstanding debt used to acquire these assets. The 405 
EL uses these capital assets to provide improved mobility for 405 EL customers and commuters along the 
SR-405 corridor. The increase of $18,041,106 in net investment in capital assets was primarily due to 
increase in capital assets acquired to support the operations of the 405 EL. 

Restricted net position, representing resources subject to external restrictions on how they may be used, 
represented 0.0% of the total net position at June 30, 2024. The TIFIA loan requires mandatory debt 
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service payments at a minimum and scheduled debt service payments to the extent that additional funds 
are available. Annual debt service payment will commence on June 1, 2028 through June 1, 2058.  
During the period prior to the TIFIA Debt Service Payment Commencement Date, the TIFIA Mandatory 
Debt Service shall be deemed to be zero per the TIFIA loan indenture. Funds set aside for scheduled 
debt service payment was zero due to no excess toll revenue were available for transfer to the TIFIA 
designated funds and accounts; toll revenue collected in the year were first applied towards the operation 
and maintenance expenditures of the Toll Road in accordance with the TIFIA loan requirement.   

Unrestricted net position represents the portion of net position that can be used to finance day-to-day 
operations without constraints established by debt covenants, enabling legislation, or other legal 
requirements. Unrestricted net position increased from $(202,184,034) at June 30, 2023 to $(85,397,279) 
at  June 30, 2024. This increase of $116,786,755 was primarily due to interfund transfer from the LTA fund 
for TIFIA loan allocation between general purpose lanes and express lanes related construction 
expenses.

Table 2
405 Express Lanes Fund
Changes in Net Position

2024 2023
Revenues:
Operating revenues:

Tolls, fees, and fines $ 17,180,154 $ — 

Operating expenses:
Management and operational services  4,051,845  — 
Administrative overhead  3,353,436  1,734,096 
Other operating expenses  234,335  9,279 
Insurance claims and premiums  62,613  — 
Professional services  7,978,487  683,140 
General and administrative  330,901  12,017 
Depreciation and amortization  8,314,212  122,349 

Total operating expenses  24,325,829  2,560,881 
Operating loss  (7,145,675)  (2,560,881) 

Nonoperating revenues (expenses):
Investment earnings  3,410,506  852,287 
Interest income  11,848,417  5,950,402 
Other  1,492,264  118 

Total nonoperating revenues  16,751,187  6,802,807 

Income before transfers  9,605,512  4,241,926 
Transfers from other OCTA funds  125,222,349  — 

Changes in net position  134,827,861  4,241,926 

Total net position—beginning  (232,296,622)  (236,538,548) 

Total net position—ending $ (97,468,761) $ (232,296,622) 
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The 405 EL’s total operating revenues increased by 100.0%, while total operating expenses increased by 
849.9%. The increase in operating revenues is due to the opening of 405 Express Lanes in December 
2023. Total traffic volume on the 405 EL during fiscal year 2023-24 was 8,655,968 trips. Investment 
earnings increased by $2,558,219 which represents a 300.2% increase compared to fiscal year 2022-23 
as a result of interest earned from the interfund transfer from the LTA fund for TIFIA loan allocation 
between general purpose lanes and express lanes related construction expenses.

Capital Assets

As of June 30, 2024, the 405 EL had $462,486,871 net of accumulated depreciation and amortization, 
invested in a broad range of capital assets including: land, improvements, infrastructure, computer 
hardware and software, equipment, furniture and fixtures, and intangible right-to-use asset (Table 3). The 
total increase in the 405 EL’s capital assets for fiscal year 2023-24 was $17,888,412.

Table 3
405 Express Lanes Fund

Capital Assets, net of Depreciation and Amortization

2024 2023
Land $ 27,438,468 $ — 
Construction in progress  160,020  437,230,269 
Improvements  1,085,916  1,107,969 
Infrastructure  401,682,063  — 
Computer hardware and software  26,199,110  — 
Equipment, furniture, and fixtures  419,623  420,858 
Intangible right-to-use (building)  5,501,671  5,839,363 

Total capital assets, net $ 462,486,871 $ 444,598,459 

The 405 EL has outstanding capital expense commitments, the most significant of which are $4,572,372 
and $1,247,448 for the electronic toll and traffic management (ETTM) and back-office system, 
respectively. Major capital asset additions during fiscal year 2023-24 included $10,720,635 and 
$8,469,378 primarily due to the ETTM system and back-office system, respectively. Net capital assets 
increased by $17,888,412 primarily due to additional payments made in current year for the ETTM system 
and back-office system. Total construction in progress decreased by $437,070,249 as a result of the 
opening of the 405 Express Lanes; capital assets in construction in progress status were placed into 
service and reclassified to their respective asset accounts. More detailed information about the 405 EL’s 
capital assets is presented in note 5 to the financial statements.

Debt Administration

As of June 30, 2024, the 405 EL had $632,355,394 in long-term debt outstanding of TIFIA loan compared 
to $620,188,702 at June 30, 2023. The increase is due to current year’s interest being accreted to 
principal in the amount of $12,166,692. Additional information on long-term debt can be found in note 8 to 
the financial statements.
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Economic and Other Factors

The 405 EL makes up $44,875,532 or 2.55% of OCTA’s fiscal year 2024-25 adopted revenue budget. In 
fiscal year 2024-25, budgeted toll revenue is forecasted to increase by 91.4% from the fiscal year 
2023-24 budgeted value. This increase is because the 405 EL was officially opened for public use on 
December 1, 2023. The budgeted average long term rate of growth for toll road revenue beyond fiscal 
year 2024-25 is 2.6%.

The majority of expenses related to the 405 EL within the fiscal year 2024-25 budget are on-going general 
costs related to day to day operations of the toll facility. Since the 405 EL is a fully electronic toll facility, 
motorists pay tolls through the convenient use of windshield mounted FasTrak® transponders that 
automatically deduct toll charges from a prepaid account. At the end of fiscal year 2023-24, there were 
9,066 active customer accounts, with 16,271 transponders assigned to those accounts.

The 405 Express Lanes Fund will be responsible for managing the operational and capital expenses 
associated with the 405 EL.

Contacting 405 EL’s Management

This financial report is designed to provide a general overview of the 405 EL’s finances for all those with 
an interest in the government’s finances and to demonstrate the 405 EL’s accountability for the money it 
receives. Questions related to any of the information provided in this report or requests for additional 
information should be addressed to the Finance and Administration Division at the Orange County 
Transportation Authority, 550 South Main Street, P.O. Box 14184, Orange, California 92863-1584.
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Assets
Current Assets:

Cash and investments $ 89,706,701 
Receivables:

Interest  848,791 
Violations, net  552,444 
Other, net  11,209,510 

Condemnation deposits  203,200 
Other assets  33,650 

Total current assets  102,554,296 
Noncurrent Assets:

Receivable violations, net  44,892 
Capital assets, net:

Nondepreciable  27,598,488 
Depreciable and amortizable  434,888,383 

Total noncurrent assets  462,531,763 

Total Assets  565,086,059 

Deferred Outflows of Resources
Deferred outflows - PPP  106,810,152 

Total Deferred Outflows of Resources  106,810,152 

Liabilities
Current Liabilities:

Accounts payable  14,703,345 
Accrued interest payable  30,441 
Due to other governments  486,857 
Unearned revenue  452,281 
Other liabilities  18,739 
Lease liabilities - due within one year  56,304 

Total current liabilities  15,747,967 
Noncurrent Liabilities:

Lease liabilities - due in more than one year  5,760,541 
Long-term debt - TIFIA loan - due in more than one year  632,355,394 
Long-term liabilities - PPP asset due to transferor  108,390,852 

Total noncurrent liabilities  746,506,787 

Total Liabilities  762,254,754 

Deferred Inflows of Resources
Deferred inflows on refunding  7,110,218 

Total Deferred Inflows of Resources  7,110,218 

Net Position
Net investment in capital assets  (12,071,482) 
Unrestricted  (85,397,279) 

Total Net Position $ (97,468,761) 

See accompanying notes to the financial statements.
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Operating revenues:
Tolls, fees, and fines $ 17,180,154 

Operating expenses:
Management and operational services  4,051,845 
Administrative overhead  3,353,436 
Other operating expenses  234,335 
Insurance claims and premiums  62,613 
Professional services  7,978,487 
General and administrative  330,901 
Depreciation and amortization  8,314,212 

Total operating expenses  24,325,829 

Operating loss  (7,145,675) 

Nonoperating revenues (expenses):
Investment earnings  3,410,506 
Interest income  11,848,417 
Other  1,492,264 

Total nonoperating revenues  16,751,187 

Income before transfers  9,605,512 
Transfers from other OCTA funds  125,222,349 

Change in net position  134,827,861 

Total net position - beginning  (232,296,622) 

Total net position - ending $ (97,468,761) 

See accompanying notes to the financial statements.
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Cash flows from operating activities:
Receipts from customers and users $ 5,844,328 
Payments to suppliers  (12,328,411) 
Payments for OCTA interfund services used  (3,353,436) 
Other revenues received  1,492,264 

Net cash used for operating activities  (8,345,255) 

Cash flows from noncapital financing activities:
Transfers from other funds  125,222,349 
Advance to/from other funds  (4,812,301) 

Net cash provided by noncapital financing activities  120,410,048 

Cash flows from capital and related financing activities:
Interest paid on long-term debt  (419,723) 
Acquisition and construction of capital assets  (24,381,201) 

Net cash used for capital and related financing activities  (24,800,924) 

Cash flows from investing activities:
Investment earnings  2,393,284 

Net cash provided by investing activities  2,393,284 

Net increase in cash and cash equivalents 89,657,153
Cash and cash equivalents at beginning of year 49,548

Cash and cash equivalents at end of year $ 89,706,701 

Reconciliation of cash and cash equivalents to statement of net position:
Cash and investments $ 89,706,701 
Restricted cash and investments  — 

Total cash and cash equivalents $ 89,706,701 

See accompanying notes to the financial statements.
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Reconciliation of operating income to net cash used for operating activities:
Operating loss $ (7,145,675) 
Adjustments to reconcile operating income to net cash used for operating 
activities:

Depreciation & amortization expense  8,314,212 
Nonoperating revenues  1,492,264 

Change in assets and liabilities:
Violations receivables, net  (597,336) 
Other receivables, net  (11,209,510) 
Other assets  (96,263) 
Amortization of prepaid insurance  62,613 
Accounts payable  457,892 
Due to other governments  (94,472) 
Unearned revenue  452,281 
Other liabilities  18,739 

Total adjustments  (1,199,580) 

Net cash used for operating activities $ (8,345,255) 

Noncash capital, financing and investing activities:
Long-term liabilities - PPP asset due to transferor $ 108,390,852 
Amortization of deferred outflows related to PPP  (1,580,700) 
Interest accretion on TIFIA loan  12,166,692 
Capital assets accrued in accounts payable  3,478,008 

See accompanying notes to the financial statements.
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1. REPORTING ENTITY

Officially inaugurated on December 1, 2023, the 405 Express Lanes (405 EL) span a four-lane, High-
Occupancy Toll corridor along I-405, extending from SR-55 to I-605. The 405 Express Lanes being under 
the jurisdiction of Caltrans, OCTA has entered into a cooperative agreement with  Caltrans to delineate 
the roles and responsibilities of each agency. The 405 Express Lanes are owned by Caltrans but 
transferred to OCTA for a 40-year term, commencing on December 1, 2023, which was the first day of 
public use and toll operations. See note 5 for further information on this transaction.

These financial statements include only the activities of the 405 Express Lanes Fund, an enterprise fund 
of OCTA. These financial statements are not intended to present the activities of OCTA.

2. SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES

The accounting policies of the 405 Express Lanes Fund are in conformity with generally accepted 
accounting principles (GAAP) applicable to governmental units. The Governmental Accounting Standards 
Board (GASB) is the accepted standard-setting body for establishing accounting and financial reporting 
principles.

Basis of Accounting

The financial statements of the 405 Express Lanes Fund are reported using the economic resources 
measurement focus and the accrual basis of accounting. Revenues, consisting substantially of tolls and 
fees, are recorded when earned, and expenses are recorded when a liability is incurred, regardless of the 
timing of related cash flows. Toll amounts are collected from customers on a prepaid basis, and unearned 
tolls are reported as unearned revenue. Toll revenue is recognized when the customers utilize the toll 
road facility.

Enterprise funds distinguish operating revenues and expenses from non-operating items. Operating 
revenues and expenses generally result from providing services in connection with an enterprise fund’s 
principal ongoing operations. The principal operating revenues of the 405 Express Lanes Fund are 
charges to customers for use of the toll facility and are presented net of discounts and allowances. 
Operating expenses for the 405 Express Lanes Fund include the cost of services, administrative 
expenses, and depreciation and amortization on capital assets. All revenues and expenses not meeting 
this definition are reported as nonoperating revenues and expenses.

When both restricted and unrestricted resources are available for use, it is the 405 Express Lanes Fund’s 
policy to use restricted resources first and then unrestricted resources as they are needed.

Cash and Investments

The 405 Express Lanes Fund participates in OCTA’s Commingled Investment Pool. OCTA maintains cash 
and investments in accordance with an Investment Policy (Policy) adopted initially by OCTA’s Board of 
Directors (Board) on May 8, 1995, and most recently amended on July 1, 2023. The Policy complies with, 
or is more restrictive than, the California Government Code (Code). At June 30, 2024 the investment 
portfolios were maintained at U.S. Bank, N.A. as custodial bank. OCTA’s Commingled Investment Pool is 
managed by four private sector investment managers. Separate investment manager accounts are 
maintained for the proceeds of bond issues, with the earnings for each bond issue accounted for 
separately.  Cash from other OCTA revenue sources is commingled for investment purposes in the OCTA 
Commingled Investment Pool, with investment earnings allocated to the different accounts based on 
average daily account balances.
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OCTA holds investments that are measured at fair value on a recurring basis. OCTA categorizes the fair 
value measurements of its investments based on the hierarchy established by GAAP. The fair value 
hierarchy, which has three levels, is based on the valuation inputs used to measure an asset’s fair value: 
Level 1 inputs are quoted prices in active markets for identical assets; Level 2 inputs are inputs-other than 
quoted prices included in Level 1-that are observable including quoted prices for similar assets in active 
markets and quoted prices for identical or similar assets in markets that are not active; Level 3 inputs are 
unobservable inputs. Refer to the OCTA Annual Comprehensive Financial Report (ACFR) for details on 
valuation techniques and fair value hierarchy.

Investments in U.S. government and U.S. agency securities, medium-term notes, repurchase 
agreements, variable and floating rate securities, mortgage and asset-backed securities and corporate 
notes are carried at fair value based on quoted prices of similar assets, except for money market 
investments and participating interest-earning investment contracts with a remaining maturity of one year 
or less at purchase date, which are carried at amortized cost which approximates fair value. 

The Policy requires that assets in the portfolio consist of the following investments, with maximum 
permissible concentrations based on book value, and may be more restrictive than applicable state 
statutes for the following investment types: OCTA notes and bonds, U.S. treasuries, federal agencies, 
municipal debt, banker’s acceptances, commercial paper, negotiable certificates of deposit, repurchase 
agreements, medium-term notes, money market and mutual funds, mortgage or asset-backed securities, 
supranationals, Local Agency Investment Fund (LAIF), Orange County Investment Pool (OCIP), 
investment pools, variable and floating rate securities, bank deposits and derivatives. All investments are 
subject to a maximum maturity of five years, unless specific direction to exceed the limit is given by the 
Board and as permitted by the Code. OCTA policy is to invest only in high quality instruments as 
permitted by the Code, subject to the limitations of the Policy. 

Cash and Cash Equivalents

For the purpose of the statement of cash flows, OCTA considers all short-term investments with an initial 
maturity of three months or less to be cash equivalents. All deposits, commercial paper, money market 
funds, certificates of deposit, and the 405 Express Lanes Fund’s share of the OCTA Commingled 
Investment Pool represent cash and cash equivalents for cash flow purposes.

Restricted Cash and Investments

The 405 Express Lanes will have up to two internal reserve accounts as well as three reserve accounts 
required due to outstanding debt to be held by the trustee. The type and amount of the internal reserve 
accounts will be determined at a future date as OCTA evaluates the available revenue to fund the 
accounts based on first satisfying the TIFIA loan requirements.        

Permitted investments per the debt covenants include: Government obligations, certificates of deposit that 
are collaterally secured by Government obligations, repurchase agreements, investment agreements, and 
money market funds that invest solely in obligations of the United States of America.

Receivables

Violations receivables include an estimate for outstanding unpaid violations that the 405 Express Lanes 
Fund anticipates to collect.  Since the 405 Express Lanes has only been in operation for less than a year, 
there is no sufficient collection history to determine the collection percentage. Due to the similarities 
between the 91 and 405 Express Lanes, OCTA used the collection percentage from the 91 Express 
Lanes to estimate the outstanding unpaid violations for the 405 Express Lanes for fiscal year 2023-24.  
For violations less than or equal to 90 days old, the receivable is estimated based on a 12-month average 
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of violations collection rate from the 91 Express Lanes, and is recorded net of an allowance for 
uncollectible accounts of $2,062,867 at June 30, 2024. For unpaid violations in excess of 90 days, the 
receivable is estimated using a three-year average of violations collection rate from the 91 Express Lanes 
and is recorded net of uncollectible accounts as the majority is not considered probable of collection. 
Violation receivable estimation will utilize collection data of the 405 Express Lanes as historical data 
becomes available.

Other receivables include amounts due from other California toll road agencies related to their customers’ 
use of the 405 Express Lanes, as well as amounts owed from customers, net of an allowance for 
uncollectible accounts of $0 at June 30, 2024. An estimated $44,892 of violation and customer 
receivables are not expected to be collected within one year. The 405 Express Lanes utilizes an outside 
collection agency to assist in the recovery of unpaid customer balances and violations exceeding 90 days.

Due from other Governments

Due from other governments include receivables due from other government agencies.

Condemnation Deposits

Condemnation deposits are required by the law for eminent domain acquisition of real property 
proceedings. Payments are issued to the State Treasury and the amount is determined by the court.  
Deposits are retained in the State Condemnation Deposits fund until the court orders payment to the 
grantor (property owner).  

Other Assets

Other assets include prepaid expenses and refundable deposits.

Capital Assets

Capital assets are tangible and intangible assets, which include land, construction in progress, leasehold 
improvements, infrastructure, equipment, computer and software, furniture and fixtures, and intangible 
right-to-use assets. Capital assets are defined by the 405 Express Lanes Fund as assets with an initial, 
individual cost of more than $5,000 and a useful life in excess of one year. The 405 Express Lanes does 
not capitalize transponders as the new 6C sticker and switchable transponders have a perpetual lifespan 
due to their design. In addition, customers are not required to return the transponders upon closing their 
toll accounts; therefore, the 6C transponders are not capitalized. The costs of normal maintenance and 
repairs that do not add value to the asset or materially extend asset lives are not capitalized. The 405 
Express Lanes also records the value of intangible right to use assets based on the underlying leased 
asset in accordance with GASB Statement No. 87, Leases. The intangible right to use intangible asset is 
amortized each year for the shorter of lease term or useful life of of asset.

Capital assets are depreciated/amortized using the straight-line method over the following estimated 
useful lives:

Capital Asset Type Useful Life
Leasehold improvements 20 years
Infrastructure 40-50 years
Computer hardware and software 3 years
Equipment, furniture and fixtures 3-10 years
Intangible right-to-use assets 20 years
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Leases

OCTA adopted GASB Statement No. 87 Leases for the fiscal year ended June 30, 2022. The 405 Express 
Lanes Fund recorded lease liabilities and lease assets at the commencement of the lease term. The 
lease liabilities are measured at the present value of payments expected to be made during the lease 
term less any lease incentives. The lease assets are measured at the amount of the initial measurement 
of the lease liabilities, plus any payments made to the lessor at or before the commencement of the lease 
term and certain direct costs.

Deferred Outflows

In addition to assets, the statement of net position will sometimes report a separate section for deferred 
outflows of resources. This separate financial statement element, deferred outflows of resources, 
represents a consumption of net position that applies to a future period and so will not be recognized as 
an outflow of resources (expense) until then. As of June 30, 2024, the 405 Express Lanes Fund has one 
item that qualifies for reporting in this category. It is the deferred outflows related to Public-Public 
Partnership Arrangements (PPP) between OCTA and the State of California, Department of 
Transportation (Caltrans). Under the agreement, OCTA will design and build the I-405 Improvement 
Project, and be responsible for the operation of I-405 Toll Facility for 40 years commencing as of the first 
day on which the Toll Facility opens for public use and toll operations. OCTA will set, collect, and retain 
tolls during this period.  At the end of the 40 years term, all property owned by OCTA and which is related 
to the Toll Facility, shall automatically become the property of Caltrans. The estimated carrying value of 
the I-405 Toll Facility is recognized as deferred outflows of the PPP arrangement.    

Due to other Governments

Due to other governments include payables due to other government agencies.

Risk Management

The 405 Express Lanes Fund purchases commercial property insurance including fire, flood and 
earthquake coverage, which also covers business interruption related to the operation of the toll facility.  
Additionally, the 405 Express Lanes Fund participates in OCTA’s self-insurance general liability program.  
Liability claims are resolved by OCTA and are an expense of the 405 Express Lanes Fund.

Net Position

Net position represents the difference between assets plus deferred outflows of resources and liabilities 
plus deferred inflows of resources and is classified into three categories:

• Net investment in capital assets - Reflects net position of the 405 Express Lanes Fund invested in 
capital assets and the intangible asset net of related debt. This net position is not accessible for 
other purposes.

• Restricted net position - Represents net position not accessible for general use, with the use 
subject to restrictions enforceable by third parties. The net position for the 405 Express Lanes is 
restricted by the TIFIA Loan Master Indenture for debt service, capital, and operating expenses.

• Unrestricted net position - Represents net position available for general use.
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Use of Estimates

The preparation of the financial statements in conformity with accounting principles generally accepted in 
the United States requires management to make estimates and assumptions that affect certain reported 
amounts and disclosures during the reporting period. As such, actual results could differ from those 
estimates. 

Administrative Services Costs

OCTA allocates indirect costs related to administrative services from certain funds to benefiting funds. For 
fiscal year 2023-24, $3,353,436 of administrative services were charged to the 405 EL and are reported 
as operating expenses in the statement of revenues, expenditures and changes in net position.

3. CASH AND INVESTMENTS

Cash and investments are comprised of the following at June 30, 2024:      

Cash:
Petty cash $ 550 
Deposits  1,432,571 

Total cash  1,433,121 

Investments:
With OCTA Commingled Investment Pool  88,218,391 
With trustee  55,189 

Total investments  88,273,580 

Total cash and investments $ 89,706,701 

Total deposits and investments are reported in the financial statements as: 

Unrestricted cash and investments $ 89,706,701 
Restricted cash and investments  — 

Total cash and investments $ 89,706,701 

As of June 30, 2024, the 405 Express Lanes Fund had the following investments: 

Investment Fair Value Yield
Interest 

Rate Maturity
Weighted Average 

Maturity (Years)
OCTA Commingled 
Investment Pool $ 88,218,391 

Refer to the OCTA Annual Comprehensive Financial Report for 
information related to the OCTA Commingled Investment Pool.*

Held by trustee:
*Money Market Funds 55,189 4.930% 4.930% 07/01/2024 0.003

Total investments $ 88,273,580 
Portfolio Weighted Average                2.256                                                                                               
*Money market funds and commercial paper are measured at amortized cost which approximates fair value.
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As of June 30, 2024, the 405 Express Lanes Fund had $88,218,391 invested in the OCTA's Commingled 
Investment Pool (CIP). OCTA’s CIP investments are carried at fair value except for money market 
investments and participating interest-earning investment contracts with a remaining maturity of one year 
or less at purchase date carried at amortized cost which approximates fair value.

Deposits and withdrawals in the OCTA’s CIP are made on the basis of $1.00 (cost basis) and not fair 
value. Accordingly, the 405 Express Lanes Fund’s investment in the OCTA’s CIP at June 30, 2024 is 
uncategorized, not defined as a Level 1, Level 2, or Level 3 input.

Refer to the OCTA Annual Comprehensive Financial Report for fiscal year 2023-24 for details on valuation 
techniques, fair value hierarchy, interest rate risk, variable rate notes and custodial credit risk related to 
the OCTA’s CIP underlying investments.

Credit Risk

The Policy sets minimum acceptable credit ratings for investments from any of the three nationally 
recognized rating services: Standard & Poor’s Corporation (S&P), Moody’s Investors Service (Moody’s), 
and Fitch Ratings (Fitch). For an issuer of short-term debt, the rating must be no less than A-1 (S&P), P-1 
(Moody’s), or F1 (Fitch), while an issuer of long-term debt must be rated no less than an “A” by two of the 
three rating services. OCTA’s CIP is not rated. 

The following is a summary of the credit quality distribution and concentration of credit risk by investment 
type as a percentage of fair value of the 405 Express Lanes Fund’s portfolio at June 30, 2024 (NR means 
Not Rated):

Investments S&P Moody’s % of 405 EL Fund
OCTA Commingled Investment Pool NA NA  99.94 %
Held by trustee:
    Money Market Funds AAA Aaa  0.06 %

Total  100.00 %

Concentration of Credit Risk

At June 30, 2024, OCTA did not exceed the Policy maximum concentrations. Issuer/Counter-Party 
Diversification Guidelines for All Securities Except U.S. Treasuries and U.S. Government Agency 
Securities:

• Any one corporation, bank, local agency, special purpose vehicle or other corporate issuer name 
for one or more series of securities shall not exceed 5% of the portfolio.

Issuer/Counter-Party Diversification Guidelines for OCTA’s Debt:

• OCTA can purchase all or a portion of the Orange County Transportation Authority’s debt, 
including notes and bonds payable solely out of the revenues from a revenue-producing property 
owned, controlled or operated by OCTA or by a department, board, agency or authority of OCTA 
which may bear interest at a fixed or floating rate, providing the purchase does not exceed 25% 
of the Maximum Portfolio and when authorized by the Internal Revenue Service.

There is no issuer exceeding 5% of the fair value of the 405 Express Lanes Fund’s portfolio at June 30, 
2024.
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4. INTERFUND ACTIVITIES

During fiscal year 2023-24, the LTA Fund transferred $125,222,349 to 405 Express Lanes Fund for TIFIA 
loan allocation between general purpose lanes and express lanes related construction expenses.

5. CAPITAL ASSETS

Capital asset activity for the 405 Express Lanes Fund for the year ended June 30, 2024 is as follows:

Beginning 
Balance Increases Decreases

Ending
Balance

Capital assets, not being depreciated:
Land $ — $ 27,438,468 $ — $ 27,438,468 

Construction in progress  437,230,269  —  (437,070,249)  160,020 
Total capital assets, not being 
depreciated and amortized  437,230,269  27,438,468  (437,070,249)  27,598,488 

Capital assets, being depreciated:
Improvements  1,147,748  35,897  —  1,183,645 
Infrastructure  —  406,287,092  —  406,287,092 
Computer hardware and software  —  27,910,896  —  27,910,896 
Equipment, furniture and fixtures  456,644  64,650  —  521,294 
Intangible right-to-use (building)  5,913,279  —  (44,830)  5,868,449 
Total capital assets, being 
depreciated and amortized  7,517,671  434,298,535  (44,830)  441,771,376 

Less accumulated depreciation and 
amortization for:

Improvements  (39,779)  (57,950)  —  (97,729) 
Infrastructure  —  (4,605,029)  —  (4,605,029) 
Computer hardware and software  —  (1,711,786)  —  (1,711,786) 
Equipment, furniture and fixtures  (35,786)  (65,885)  —  (101,671) 
Intangible right-to-use (building)  (73,916)  (292,862)  —  (366,778) 
Total accumulated depreciation 
and amortization  (149,481)  (6,733,512)  —  (6,882,993) 

Total capital assets, being 
depreciated and amortized, net  7,368,190  427,565,023  (44,830)  434,888,383 

Total capital assets, net $ 444,598,459 $ 455,003,491 $ (437,115,079) $ 462,486,871 
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6. PUBLIC-PUBLIC PARTNERSHIPS (PPP)

In March 2017, OCTA entered into an agreement with the State of California, Department of 
Transportation (Caltrans), under which OCTA will design and build the I-405 Improvement Project, and be 
responsible for the operation of I-405 Toll Facility for 40 years commencing as of the first day on which the 
Toll Facility opens for public use and toll operations. OCTA will set, collect, and retain tolls during this 
period. At the end of the term of this agreement, all property owned by OCTA and which is related to the 
Toll Facility, shall automatically become the property of Caltrans.  With the implementation of GASB 
Statement No. 94, Public-Private and Public-Public Partnerships and Availability Payment Arrangements, 
OCTA has identified this arrangement as a PPP.  

On December 1, 2023, the I-405 Improvement Project reached substantial completion and the 405 
Express Lanes opened to public use. The value of the Toll Facility associated with the PPP arrangement 
recognized on December 1, 2023 was $431,959,386. As of June 30, 2024, OCTA has recognized a 
liability measured based on the estimated carrying value of the Toll Facility at the end of the 40-year term 
for $108,390,852 and deferred outflows of resources related to the I-405 Improvement Projects in the 
amount of $106,810,152.

7. LEASES

OCTA adopted GASB Statement No. 87, Leases, effective fiscal year ended June 30, 2022. Under this 
Statement, a lessee is required to recognize a lease liability and an intangible right-to-use lease asset, 
and a lessor is required to recognize a lease receivable and a deferred inflow of resources. The 405 
Express Lanes has one leasing arrangement, summarized below:

Lessee:

The 405 Express Lanes entered into a lease agreement for the use of 405 Express Lanes Costa Mesa 
office space for 240-months, beginning April 1, 2023. The lease terminates March 31, 2043. At June 30, 
2024, the balance of intangible right to use asset and lease liabilities were $5,501,671 and $5,816,845, 
respectively. During fiscal year 2023-24, the 405 Express Lanes recorded $366,778 in amortization 
expense and $367,114 in interest expense for the right to use the office space. The 405 Express Lanes 
used an incremental discount rate of 6.28%, based on an estimated incremental borrowing rate.

Remaining obligations associated with these leases are as follows:

Year ending June 30, Principal Interest Total
2025 $ 56,304 $ 363,696 $ 420,000 
2026  84,070  359,555  443,625 
2027  97,801  353,699  451,500 
2028  112,633  347,333  459,966 
2029  146,258  339,105  485,363 
2030-2043  5,319,779  2,863,458  8,183,237 

Total $ 5,816,845 $ 4,626,846 $ 10,443,691 
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The amortized right-to-use assets activity for the year ended June 30, 2024, is as follows:

Beginning Ending
Lessee activities Balance Additions Reductions Balance

Intangible right-to-use assets:
       Office space $ 5,839,363 $ (292,862) $ (44,830) $ 5,501,671 

Total $ 5,839,363 $ (292,862) $ (44,830) $ 5,501,671 

Lease liability activities associated with these leases are as follows:

Lease Liabilities
Beginning 
Balance Additions Reductions

Ending 
Balance

Due within 
One Year

Buildings:
405 EL Customer Service Center $ 5,869,731 $ — $ (52,886) $ 5,816,845 $ 56,304 

Total $ 5,869,731 $ — $ (52,886) $ 5,816,845 $ 56,304 

8. LONG-TERM DEBT

TIFIA Loan

On September 9, 2021, OCTA and the Department of Transportation Build America Bureau Credit 
Programs Office (Bureau) executed a TIFIA loan for $628,930,000 as a direct borrowing with an interest 
rate of 1.95%. The proceeds financed a portion of the costs for the I-405 Improvement project.

During the construction of the I-405 Improvement project, and for a period of up to five years following the 
substantial completion, interest on the TIFIA loan is accreted and added to the initial TIFIA loan. The loan 
requires mandatory debt service payments at a minimum and scheduled debt service payments to the 
extent that additional funds are available. Annual debt service payment will commence on June 1, 2028 
through June 1, 2058. OCTA prepaid $15,218,705 of principal on the TIFIA loan in fiscal year 2022-23. As 
of June 30, 2024, the unused balance under the loan agreement is $0. The outstanding balance of the 
TIFIA loan is $632,355,394 which includes interest accretion of $18,644,099 through June 30, 2024.

The TIFIA loan is secured solely by toll revenues of the I-405 Express Lanes, which commenced 
operations in December 2023. The loan is non-recourse debt and is issued on a senior lien basis. The 
credit rating on the TIFIA loan is Baa2 (Moody’s). The legal documents for the TIFIA loan contain 
provisions with finance-related consequences, that if an event of default occurs and continues, the trust 
estate shall be under the control of the trustee. Also, under the TIFIA Loan Agreement interest increases 
to the Default Rate, and the US Department of Transportation has the option of holding up loan 
disbursements. The OCTA's legal documents also contain acceleration clauses, whereas the OCTA's 
obligations shall automatically become due and payable.

In accordance with the projected TIFIA loan maturity schedule, the annual debt service requirements to 
maturity for the TIFIA loan payable throughout the term of the loan are as follows:
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Year ending June 30, Principal Interest Total
2025 $ — $ — $ — 
2026  —  —  — 
2027  —  —  — 
2028  —  6,588,588  6,588,588 
2029  —  13,159,126  13,159,126 
2030-2058  675,752,649  261,963,800  937,716,449 

Total $ 675,752,649 $ 281,711,514 $ 957,464,163 

Changes in Long-Term Obligations

Long-term liabilities activity for the year ended June 30, 2024, is as follows:

Beginning
Balance Additions Reductions

Ending
Balance

Due within
One Year

TIFIA loan principal $ 613,711,295 $ — $ — $ 613,711,295 $ — 
TIFIA loan accreted interest  6,477,407  12,166,692  —  18,644,099  — 

Total long-term debt $ 620,188,702 $ 12,166,692.00 $ — $ 632,355,394 $ — 

Pledged Revenue

The 405 Express Lanes debt issuance outstanding is secured solely by the pledging of toll revenues.  
Pursuant to the TIFIA loan agreement, beginning in the first full fiscal year following the substantial 
competition date for the I-405 improvement project, OCTA will covenant to adopt a toll policy that shall be 
sufficient to produce net revenue for each fiscal year at least equal to 1.35 times annual debt service on 
Senior Lien Bonds.  Annual debt service payment for the TIFIA loan will commence on June 1, 2028.  

Pledged revenue for the year ended June 30, 2024, is as follows:

Pledged Revenue

Annual Amount of 
Net Pledged 

Revenue

Annual Debt 
Service 

Payments

Pledged 
Revenue 
Coverage

Required Debt 
Coverage

405 Express Lanes Net 
Toll Road Revenue $4,576,402 $— 0.00 1.35

9. COMMITMENTS AND CONTINGENCIES

Operator Agreement

OCTA entered into an agreement with WSP USA Services on January 14, 2022 to provide operating 
services and back-office system implementation services for the 405 Express Lanes.  The initial term of 
the agreement is for eight years and six months through July 14, 2030 with a maximum obligation of 
$106,069,864.  The agreement carried two extension options with option term 1 for up to three years and 
option term 2 for up to two years.  
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Purchase Commitments

The 405 Express Lanes has various outstanding contracts. Total purchase commitments at June 30, 2024 
were $160,653,288, the most significant are with WSP USA Services Inc for the operations of the 405 
Express Lanes and implementation of back-office system, with Kapsch TrafficCom for toll lanes integrator 
services, and with California Highway Patrol (CHP) for patrol services. 

10. EFFECT OF NEW PRONOUNCEMENTS

GASB Statement No. 99

In April 2022, GASB issued Statement No. 99, Omnibus 2022. The objectives of this Statement are to 
enhance comparability in accounting and financial reporting and to improve the consistency of 
authoritative literature by addressing (1) practice issues that have been identified during implementation 
and application of certain GASB Statements and (2) accounting and financial reporting for financial 
guarantees. The requirements related to extension of the use of LIBOR, accounting for SNAP 
distributions, disclosures of nonmonetary transactions, pledges of future revenues by pledging 
governments, clarification of certain provisions in Statement 34, as amended, and terminology updates 
related to Statement 53 and Statement 63 are effective upon issuance. The requirements related to 
leases, PPPs, and SBITAs are effective for fiscal years beginning after June 15, 2022, and all reporting 
periods thereafter. The requirements related to financial guarantees and the classification and reporting of 
derivative instruments within the scope of Statement 53 are effective for fiscal years beginning after June 
15, 2023, and all reporting periods thereafter. The implementation of this Statement did not have a 
material effect on the financial statements.

GASB Statement No. 100

In June 2022, GASB issued Statement No. 100, Accounting Changes and Error Corrections. The primary 
objective of this Statement is to enhance accounting and financial reporting requirements for accounting 
changes and error corrections to provide more understandable, reliable, relevant, consistent, and 
comparable information for making decisions or assessing accountability. The requirements of this 
Statement are effective for accounting changes and error corrections made in fiscal years beginning after 
June 15, 2023, and all reporting periods thereafter. The implementation of this Statement did not have a 
material effect on the financial statements.
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INDEPENDENT AUDITOR'S REPORT 
 
 
 
Board of Directors 
Orange County Transportation Authority 
Orange, California 
 
 
Report on the Audit of the Financial Statements  
 
Opinion  
 
We have audited the financial statements of the Local Transportation Fund (LTF), a special revenue fund 
of the Orange County Transportation Authority (OCTA) as of and for the year ended June 30, 2024, and 
the related notes to the financial statements, as listed in the table of contents.   
 
In our opinion, the accompanying financial statements referred to above present fairly, in all material 
respects, the financial position of the LTF, of OCTA, as of June 30, 2024, and the changes in financial 
position for the year then ended in accordance with accounting principles generally accepted in the United 
States of America.  
 
Basis for Opinion 
 
We conducted our audit in accordance with auditing standards generally accepted in the United States of 
America (GAAS) and the standards applicable to financial audits contained in Government Auditing 
Standards (Government Auditing Standards), issued by the Comptroller General of the United States. Our 
responsibilities under those standards are further described in the Auditor's Responsibilities for the Audit of 
the Financial Statements section of our report. We are required to be independent of OCTA and to meet 
our other ethical responsibilities, in accordance with the relevant ethical requirements relating to our audit. 
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our 
audit opinion. 
 
Emphasis of Matter   
 
As discussed in Note 1, the financial statements present only the LTF and do not purport to, and do not, 
present fairly the financial position of OCTA, as of June 30, 2024, the changes in its financial position for 
the year then ended in accordance with accounting principles generally accepted in the United States of 
America. Our opinion is not modified with respect to this matter. 
 
Responsibilities of Management for the Financial Statements 
 
Management is responsible for the preparation and fair presentation of the financial statements in 
accordance with accounting principles generally accepted in the United States of America, and for the 
design, implementation, and maintenance of internal control relevant to the preparation and fair 
presentation of financial statements that are free from material misstatement, whether due to fraud or error.  
 



 

 
(Continued) 

 
2. 

Auditor’s Responsibilities for the Audit of the Financial Statements 
 
Our objectives are to obtain reasonable assurance about whether the financial statements as a whole are 
free from material misstatement, whether due to fraud or error, and to issue an auditor's report that includes 
our opinion. Reasonable assurance is a high level of assurance but is not absolute assurance and therefore 
is not a guarantee that an audit conducted in accordance with GAAS and Government Auditing Standards 
will always detect a material misstatement when it exists. The risk of not detecting a material misstatement 
resulting from fraud is higher than for one resulting from error, as fraud may involve collusion, forgery, 
intentional omissions, misrepresentations, or the override of internal control. Misstatements are considered 
material if there is a substantial likelihood that, individually or in the aggregate, they would influence the 
judgment made by a reasonable user based on the financial statements. 
 
In performing an audit in accordance with GAAS and Government Auditing Standards, we 
 

 Exercise professional judgment and maintain professional skepticism throughout the audit. 

 Identify and assess the risks of material misstatement of the financial statements, whether due to 
fraud or error, and design and perform audit procedures responsive to those risks. Such procedures 
include examining, on a test basis, evidence regarding the amounts and disclosures in the financial 
statements. 

 Obtain an understanding of internal control relevant to the audit in order to design audit procedures 
that are appropriate in the circumstances, but not for the purpose of expressing an opinion on the 
effectiveness of the OCTA’s internal control, as it relates to the LTF. Accordingly, no such opinion 
is expressed. 

 Evaluate the appropriateness of accounting policies used and the reasonableness of significant 
accounting estimates made by management, as well as evaluate the overall presentation of the 
financial statements. 

 
We are required to communicate with those charged with governance regarding, among other matters, the 
planned scope and timing of the audit, significant audit findings, and certain internal control-related matters 
that we identified during the audit. 
 
Required Supplementary Information 
 
Accounting principles generally accepted in the United States of America require that budgetary comparison 
information, as listed in the table of contents, be presented to supplement the basic financial statements. 
Such information is the responsibility of management and, although not a part of the basic financial 
statements, is required by the Governmental Accounting Standards Board who considers it to be an 
essential part of financial reporting for placing the basic financial statements in an appropriate operational, 
economic, or historical context. We have applied certain limited procedures to the required supplementary 
information in accordance with auditing standards generally accepted in the United States of America, 
which consisted of inquiries of management about the methods of preparing the information and comparing 
the information for consistency with management's responses to our inquiries, the basic financial 
statements, and other knowledge we obtained during our audit of the basic financial statements. We do not 
express an opinion or provide any assurance on the information because the limited procedures do not 
provide us with sufficient evidence to express an opinion or provide any assurance. 
 



 

 
 
 

3. 

Supplementary Information  
 
Our audit was conducted for the purpose of forming an opinion on the financial statements that collectively 
comprise the LTF’s basic financial statements. The Schedule of Allocations for Disbursement is  presented 
for purposes of additional analysis and is not a required part of the basic financial statements. Such 
information is the responsibility of management and was derived from and relates directly to the underlying 
accounting and other records used to prepare the basic financial statements. The information has been 
subjected to the auditing procedures applied in the audit of the basic financial statements and certain 
additional procedures, including comparing and reconciling such information directly to the underlying 
accounting and other records used to prepare the basic financial statements or to the basic financial 
statements themselves, and other additional procedures in accordance with auditing standards generally 
accepted in the United States of America. In our opinion, the Schedule of Allocations for Disbursement is 
fairly stated, in all material respects, in relation to the basic financial statements as a whole. 
 
Other Reporting Required by Government Auditing Standards  
 
In accordance with Government Auditing Standards, we have also issued our report dated October 31, 
2024 on our consideration of OCTA’s internal control over financial reporting, as it relates to LTF and on 
our tests of its compliance with certain provisions of laws, regulations, contracts, and grant agreements and 
other matters.  The purpose of that report is solely to describe the scope of our testing of internal control 
over financial reporting and compliance and the results of that testing, and not to provide an opinion on the 
effectiveness of the LTF’s internal control over financial reporting or on compliance.  That report is an 
integral part of an audit performed in accordance with Government Auditing Standards in considering 
OCTA’s internal control over financial reporting and compliance, as it relates to LTF.   
 
 
 
 
  

 Crowe LLP 
 
Costa Mesa, California 
October 31, 2024 

SternCL
Lai, K. - Crowe
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4. 

ASSETS
Cash and investments 336,633,627$   
Interest receivable 5,062,513        
Due from other governments (Note 3) 37,825,975       

Total assets 379,522,115$   

LIABILITIES
Accounts payable 78,145$           
Due to other governments (Note 4) 234,846           
Due to other OCTA funds (Note 5) 374,312           

Total liabilities 687,303           

FUND BALANCE
Restricted for transportation programs 378,834,812     

Total liabilities and fund balance 379,522,115$   



ORANGE COUNTY TRANSPORTATION AUTHORITY 
LOCAL TRANSPORTATION FUND 

STATEMENT OF REVENUES, EXPENDITURES AND CHANGE IN FUND BALANCE  
For the year ended June 30, 2024 

 
 
 

 
See accompanying notes to financial statements. 

 
5. 

REVENUES
Local transportation sales tax allocations 219,233,224$   
Investment income 23,074,741       

Total revenues 242,307,965     

EXPENDITURES
Current:

Supplies and services 2,134,948        
Contributions to other agencies 3,094,899        

Total expenditures 5,229,847        

Excess of revenues over expenditures 237,078,118     

OTHER FINANCING USES
Transfers to other OCTA funds (Note 6) (199,294,011)    

Net change in fund balance 37,784,107       

Fund balance, beginning of year 341,050,705     

Fund balance, end of year 378,834,812$   
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6. 

NOTE 1 – REPORTING ENTITY  
 
The Local Transportation Fund (LTF) is a special revenue fund of the Orange County Transportation 
Authority (OCTA). The LTF financial statements do not purport to, and do not, present fairly the financial 
position of OCTA, as of June 30, 2024, and the changes in financial position for the year then ended in 
conformity with accounting principles generally accepted in the United States of America. This fund is used 
to account for revenues received and expenditures made for certain transit projects within Orange County. 
 
The LTF was created by the Transportation Development Act (TDA) for specific transportation purposes. 
Revenues to the LTF are derived from a ¼ cent state sales and use tax. The ¼ cent is returned by the 
California Department of Tax and Fee Administration (CDTFA) to each county according to the amount of 
tax collected in that county.  
 
The Orange County Transit District (OCTD) of OCTA is a transit operator and OCTA is the regional 
Transportation Planning Agency (TPA) for the County of Orange, California (County). Annually, the TPA 
determines each area's apportionment of LTF revenues. Generally, County LTF revenues are apportioned 
by population. Where there is a transit operator, separate apportionments are made to areas within and 
outside the district. Once funds are apportioned, they are only available for allocation to claimants in that 
area. Payments from the LTF are made by the County Auditor-Controller in accordance with allocation 
instructions issued by OCTA.  
 
Article 3 of the TDA stipulates that, based on the County's population of more than 500,000, OCTA is 
eligible to receive LTF revenues solely for claims for the following, which are allocated in specific priority 
order: administration, planning and programming; Section 99234 of Article 3, which are claims for 
pedestrian and bicycle facilities; Article 4, which are for general transit operations and services; and Article 
4.5, which are claims for community transit services.  
 
 
NOTE 2 – SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES  
 
The accounting policies of the LTF are in conformity with generally accepted accounting principles 
applicable to governmental units. The Governmental Accounting Standards Board (GASB) is the accepted 
standard-setting body for establishing accounting and financial reporting principles for governmental units.  
 
Fund Accounting:  The LTF activities and transactions are recorded and accounted for in a special revenue 
fund of OCTA. Special revenue funds are used to account for the proceeds of specific revenue sources that 
are usually required by law or administrative regulation to be accounted for in separate funds. The LTF 
accounts for revenues received and expenditures made for certain transit projects within Orange County. 
Financing is generated from a ¼ cent state sales and use tax pursuant to the TDA. Expenditures of these 
monies must be made in accordance with TDA provisions. A fund is defined as an independent fiscal and 
accounting entity wherein operations of each fund are accounted for in a separate set of self-balancing 
accounts that record resources, related liabilities, and equity segregated for the purpose of carrying out 
specific activities or attaining certain objectives in accordance with special regulations, restrictions, or 
limitations.  
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7. 

NOTE 2 – SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES (Continued)  
 
Basis of Accounting:  The LTF financial statements have been prepared using the current financial 
resources measurement focus and the modified accrual basis of accounting. Under the modified accrual 
basis of accounting, revenues are recognized when they become both measurable and available. 
Measurable means that amounts can be estimated or otherwise determined. Available means collectible 
within the current period, or soon enough thereafter, to be used to pay liabilities of the current period. 
Revenues are considered available if they are collected within 90 days of year end. Amounts not collected 
within the availability period are classified as deferred inflows of resources – unavailable revenue. 
Expenditures are recorded when the liability is incurred. Liabilities are considered current when they are 
expected to be liquidated with available financial resources.  
 
Cash and Investments:  The LTF maintains its deposits in the Orange County Investment Pool (OCIP), as 
required by State statute. Oversight of the OCIP is performed by the Orange County Treasury Oversight 
Committee. The fair value of the LTF’s investment in this pool is reported in the accompanying financial 
statements at amounts based upon the LTF’s pro-rata share of the fair value provided by OCIP for the 
entire OCIP portfolio (in relation to the amortized cost of that portfolio). Deposits and withdrawals are made 
on the basis of $1.00 (absolute dollars) and not fair value. Investment income earned by the pooled cash 
and investments in the OCIP is allocated based on average cash and investment balance. The OCIP is not 
rated. 
 
For information on cash and investment disclosures relating to LTF's deposits in the OCIP, please see 
OCTA's Annual Comprehensive Financial Report.  
 
Use of Estimates:  The preparation of the financial statements in conformity with generally accepted 
accounting principles requires management to make estimates and assumptions that affect certain reported 
amounts and disclosures. Accordingly, actual results may differ from those estimates.  
 
Fund Balance:  The LTF classifies fund balance based primarily on the extent to which a government is 
bound to observe constraints imposed upon the use of the resources reported in governmental funds.  
 
Fund balance for the year ended June 30, 2024 consists of the following:  
 

Restricted – Resources that are constrained to specific purposes by an external provider (e.g. 
grantors, contributors, governmental laws and regulations) or by constitutional provisions or 
enabling legislation. For the LTF, amounts are restricted pursuant to the TDA.  

 
When funds of different classifications are available for the same purpose, the spending priority is to spend 
restricted resources before unrestricted resources, and within the unrestricted category, committed followed 
by assigned fund balance.  
 
 
NOTE 3 – DUE FROM OTHER GOVERNMENTS  
 
Due from other governments of $37,825,975 represents a TDA receivable due from the State of California.  
 
 
NOTE 4 – DUE TO OTHER GOVERNMENTS  
 
Due to other governments of $234,846 represents amounts due to other agencies for use in transit projects.  
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8. 

NOTE 5 – DUE TO OTHER OCTA FUNDS  
 
Due to other OCTA funds as of June 30, 2024 consisted of the following:  
 
 OCTA for planning and administration  $ 374,312 
 

 
NOTE 6 – TRANSFERS 
 
Transfers to other OCTA funds during the fiscal year ended June 30, 2024 consisted of the following: 
 
 OCTA for planning and administration $ 199,294,011 
 
    
 
 
 
 
 



 

 

REQUIRED SUPPLEMENTARY INFORMATION 
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9. 

Actual Variance With
Original Final Amounts Final Budget

REVENUES
Local transportation sales
  tax allocations 230,730,885$   230,730,885$   219,233,224$   (11,497,661)$  
Investment income 351,161           351,161           23,074,741       22,723,580     

Total revenues 231,082,046     231,082,046     242,307,965     11,225,919     

EXPENDITURES
Current:

Supplies and services 2,284,464        2,284,464        2,134,948        149,516         
Contributions to other local agencies 3,236,909        3,236,909        3,094,899        142,010         

Total expenditures 5,521,373        5,521,373        5,229,847        291,526         

Excess of revenues over expenditures 225,560,673     225,560,673     237,078,118     11,517,445     

OTHER FINANCING USES
Transfers to other OCTA funds (225,320,713)    (225,320,713)    (199,294,011)    26,026,702     

Net change in fund balance 239,960           239,960           37,784,107       37,544,147     

Fund balance, beginning of year 341,050,705     341,050,705     341,050,705     -                    

Fund balance, end of year 341,290,665$   341,290,665$   378,834,812$   37,544,147$   

Budgeted Amounts
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10. 

NOTE 1 – BUDGETARY DATA  
 
The LTF maintains accounting control through formal adoption of an annual operating budget. The 
operating budget is prepared in conformity with accounting principles generally accepted in the United 
States, except for multi-year contracts, for which the entire amount of the contract is budgeted and 
encumbered in the year of execution. The adopted budget may be amended by the OCTA Board of 
Directors (Board) to increase appropriations and estimated revenues as unforeseen circumstances come 
to management's attention. Budgeted expenditure amounts represent original appropriations, adjusted for 
supplemental appropriations, during the year. OCTA division heads are authorized to approve appropriation 
transfers within major objects subject to approval by the Finance and Administration Division. Major objects 
are defined as: Salaries and Benefits, Supplies and Services, and Capital Outlay. Supplies and Services 
include Contributions to Other Local Agencies, Debt Service and Transfers. Appropriation transfers 
between major objects require approval of the Board. Accordingly, the legal level of budgetary control, that 
is the level that expenditures cannot exceed appropriations, is at the major object level. With the exception 
of amounts that have been encumbered, appropriations lapse at year end.  
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Article 4.5
Article 4 Paratransit

Article 3 Article 3 Operating and Operating and Total Total
Claimant Administration Planning Capital Capital Allocations Disbursements

City of Laguna Beach -$                  -$                  1,443,801$       -$                  1,443,801$       1,443,801$       
County of Orange 13,198           -                    -                      -                    13,198             13,198             
Orange County Transit District -                    -                    199,633,108     10,582,995     210,216,103     194,218,331     
Orange County Transportation Authority 161,980         4,913,700      -                      -                    5,075,680         5,075,680         
Southern California Association of Governments -                    1,637,900      -                      -                    1,637,900         1,637,900         

Total disbursements 175,178$       6,551,600$     201,076,909$   10,582,995$   218,386,682$   202,388,910$   
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INDEPENDENT AUDITOR’S REPORT ON INTERNAL CONTROL OVER  
FINANCIAL REPORTING AND ON COMPLIANCE AND OTHER MATTERS BASED ON 

AN AUDIT OF FINANCIAL STATEMENTS PERFORMED IN ACCORDANCE WITH  
GOVERNMENT AUDITING STANDARDS 

 
 
 
Board of Directors 
Orange County Transportation Authority  
Orange, California  
 
 
We have audited, in accordance with the auditing standards generally accepted in the United States of 
America and the standards applicable to financial audits contained in Government Auditing Standards 

issued by the Comptroller General of the United States, the financial statements of the Local Transportation 
Fund (LTF), a special revenue fund of the Orange County Transportation Authority (OCTA), as of and for 
the year ended June 30, 2024, and the related notes to the financial statements, which collectively comprise 
the LTF’s basic financial statements, and have issued our report thereon dated October 31, 2024. As 
discussed in Note 1, the financial statements present only the LTF and do not purport to, and do not, present 
fairly the financial position of OCTA, the changes in its financial position, or where applicable, its cash flows 
in conformity with accounting principles generally accepted in the United States of America.  
 
Report on Internal Control Over Financial Reporting  
 
In planning and performing our audit of the financial statements, we considered OCTA's internal control 
over financial reporting (internal control), as it relates to the LTF, as a basis for designing audit procedures 
that are appropriate in the circumstances for the purpose of expressing our opinion on the financial 
statements, but not for the purpose of expressing an opinion on the effectiveness of OCTA’s internal control, 
as it relates to LTF. Accordingly, we do not express an opinion on the effectiveness of OCTA’s internal 
control, as it relates to LTF. 
 
A deficiency in internal control exists when the design or operation of a control does not allow management 
or employees, in the normal course of performing their assigned functions, to prevent, or detect and correct, 
misstatements on a timely basis. A material weakness is a deficiency, or a combination of deficiencies, in 
internal control, such that there is a reasonable possibility that a material misstatement of the entity’s 
financial statements will not be prevented, or detected and corrected on a timely basis.  A significant 
deficiency is a deficiency, or a combination of deficiencies, in internal control that is less severe than a 
material weakness, yet important enough to merit attention by those charged with governance.  
 
Our consideration of internal control was for the limited purpose described in the first paragraph of this 
section and was not designed to identify all deficiencies in internal control that might be material 
weaknesses or significant deficiencies. Given these limitations, during our audit we did not identify any 
deficiencies in internal control that we consider to be material weaknesses. However, material weaknesses 
or significant deficiencies may exist that have not been identified. 
 



 

 
 
 

13. 

Report on Compliance and Other Matters  
 
As part of obtaining reasonable assurance about whether LTFs financial statements are free from material 
misstatement, we performed tests of its compliance with certain provisions of laws, regulations, contracts, 
and grant agreements, noncompliance with which could have a direct and material effect on the financial 
statements. However, providing an opinion on compliance with those provisions was not an objective of our 
audit, and accordingly, we do not express such an opinion. The results of our tests disclosed no instances 
of noncompliance or other matters that are required to be reported under Government Auditing Standards. 
 
Purpose of this Report 
 
The purpose of this report is solely to describe the scope of our testing of internal control and compliance 
and the results of that testing, and not to provide an opinion on the effectiveness of the entity’s internal 
control or on compliance.  This report is an integral part of an audit performed in accordance with 
Government Auditing Standards in considering the entity’s internal control and compliance.  Accordingly, 
this communication is not suitable for any other purpose. 
 
 
 
 
  

 Crowe LLP 
 
Costa Mesa, California 
October 31, 2024 

SternCL
Lai, K. - Crowe
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INDEPENDENT AUDITOR’S REPORT 
 
 
 
Board of Directors 
Orange County Transportation Authority 
Orange, California 
 
 
Report on the Audit of the Financial Statements  
 
Opinion  
 
We have audited the financial statements of the State Transit Assistance Fund (STAF), a special revenue 
fund of the Orange County Transportation Authority (OCTA) as of and for the year ended June 30, 2024, 
and the related notes to the financial statements, as listed in the table of contents.   
 
In our opinion, the accompanying financial statements referred to above present fairly, in all material 
respects, the financial position of the STAF, of OCTA, as of June 30, 2024, and the changes in financial 
position for the year then ended in accordance with accounting principles generally accepted in the United 
States of America.  
 
Basis for Opinion 
 
We conducted our audit in accordance with auditing standards generally accepted in the United States of 
America (GAAS) and the standards applicable to financial audits contained in Government Auditing 
Standards (Government Auditing Standards), issued by the Comptroller General of the United States. Our 
responsibilities under those standards are further described in the Auditor's Responsibilities for the Audit of 
the Financial Statements section of our report. We are required to be independent of OCTA and to meet 
our other ethical responsibilities, in accordance with the relevant ethical requirements relating to our audit. 
We believe that the audit evidence we have obtained is sufficient and appropriate to provide a basis for our 
audit opinion. 
 
Emphasis of Matter  
 
As discussed in Note 1, the financial statements present only the STAF and do not purport to, and do not, 
present fairly the financial position of OCTA, as of June 30, 2024, the changes in its financial position for 
the year then ended in accordance with accounting principles generally accepted in the United States of 
America. Our opinion is not modified with respect to this matter. 
 
Responsibilities of Management for the Financial Statements 
 
Management is responsible for the preparation and fair presentation of the financial statements in 
accordance with accounting principles generally accepted in the United States of America, and for the 
design, implementation, and maintenance of internal control relevant to the preparation and fair 
presentation of financial statements that are free from material misstatement, whether due to fraud or error.  
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2. 

Auditor’s Responsibilities for the Audit of the Financial Statements 
 
Our objectives are to obtain reasonable assurance about whether the financial statements as a whole are 
free from material misstatement, whether due to fraud or error, and to issue an auditor's report that includes 
our opinion. Reasonable assurance is a high level of assurance but is not absolute assurance and therefore 
is not a guarantee that an audit conducted in accordance with GAAS and Government Auditing Standards 
will always detect a material misstatement when it exists. The risk of not detecting a material misstatement 
resulting from fraud is higher than for one resulting from error, as fraud may involve collusion, forgery, 
intentional omissions, misrepresentations, or the override of internal control. Misstatements are considered 
material if there is a substantial likelihood that, individually or in the aggregate, they would influence the 
judgment made by a reasonable user based on the financial statements. 
 
In performing an audit in accordance with GAAS and Government Auditing Standards, we 
 

 Exercise professional judgment and maintain professional skepticism throughout the audit. 

 Identify and assess the risks of material misstatement of the financial statements, whether due to 
fraud or error, and design and perform audit procedures responsive to those risks. Such procedures 
include examining, on a test basis, evidence regarding the amounts and disclosures in the financial 
statements. 

 Obtain an understanding of internal control relevant to the audit in order to design audit procedures 
that are appropriate in the circumstances, but not for the purpose of expressing an opinion on the 
effectiveness of OCTA’s internal control, as it relates to the STAF. Accordingly, no such opinion is 
expressed. 

 Evaluate the appropriateness of accounting policies used and the reasonableness of significant 
accounting estimates made by management, as well as evaluate the overall presentation of the 
financial statements. 

 
We are required to communicate with those charged with governance regarding, among other matters, the 
planned scope and timing of the audit, significant audit findings, and certain internal control-related matters 
that we identified during the audit. 
 
Required Supplementary Information 
 
Accounting principles generally accepted in the United States of America require that budgetary comparison 
information, as listed in the table of contents, be presented to supplement the basic financial statements. 
Such information is the responsibility of management and, although not a part of the basic financial 
statements, is required by the Governmental Accounting Standards Board who considers it to be an 
essential part of financial reporting for placing the basic financial statements in an appropriate operational, 
economic, or historical context. We have applied certain limited procedures to the required supplementary 
information in accordance with auditing standards generally accepted in the United States of America, 
which consisted of inquiries of management about the methods of preparing the information and comparing 
the information for consistency with management's responses to our inquiries, the basic financial 
statements, and other knowledge we obtained during our audit of the basic financial statements. We do not 
express an opinion or provide any assurance on the information because the limited procedures do not 
provide us with sufficient evidence to express an opinion or provide any assurance. 
 



 

 
 
 

3. 

Other Reporting Required by Government Auditing Standards  
 
In accordance with Government Auditing Standards, we have also issued our report dated October 31, 
2024 on our consideration of OCTA’s internal control over financial reporting, as it relates to STAF and on 
our tests of its compliance with certain provisions of laws, regulations, contracts, and grant agreements and 
other matters.  The purpose of that report is solely to describe the scope of our testing of internal control 
over financial reporting and compliance and the results of that testing, and not to provide an opinion on the 
effectiveness of the STAF’s internal control over financial reporting or on compliance.  That report is an 
integral part of an audit performed in accordance with Government Auditing Standards in considering 
OCTA’s internal control over financial reporting and compliance, as it relates to STAF.   
 
 
 
 
 
 Crowe LLP 
 
Costa Mesa, California 
October 31, 2024 
 
 

SternCL
Lai, K. - Crowe
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4. 

ASSETS
Cash and investments 44,100,098$  
Interest receivable 433,650         
Due from other governments (Note 3) 15,310,030    

Total assets 59,843,778$  

LIABILITIES
Accounts payable 6,684$          
Due to other OCTA funds (Note 4) 15,310,030    

Total liabilities 15,316,714    

FUND BALANCE
Restricted for transportation programs 44,527,064    

Total liabilities and fund balance 59,843,778$  
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5. 

REVENUES
State transit assistance sales tax allocations 49,788,386$   
Transportation improvement fee 7,115,158      
Interest and investment income 2,126,371      

Total revenues 59,029,915     

EXPENDITURES
Supplies and services 32,976           

Excess of revenues over expenditures 58,996,939     

OTHER FINANCING USES
Transfers to other OCTA funds (Note 5) (56,903,544)    

Net change in fund balance 2,093,395      

Fund balance, beginning of year 42,433,669     

Fund balance, end of year 44,527,064$   
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6. 

NOTE 1 – REPORTING ENTITY 
 
The State Transit Assistance Fund (STAF) is a special revenue fund of the Orange County Transportation 
Authority (OCTA). The STAF financial statements do not purport to, and do not, present fairly the financial 
position of OCTA, as of June 30, 2024, and the changes in financial position for the year then ended in 
conformity with accounting principles generally accepted in the United States of America. This fund is used 
to account for State Transit Assistance (STA) funds transferred to the Orange County Transit District 
(OCTD) for operations and fare assistance for seniors and disabled persons. 
 
The STA funds provide a second source of Transportation Development Act (TDA) funding for 
transportation planning and mass transportation purposes as specified by the State of California 
Legislature. Funds for the program are derived from sales taxes on gasoline and use taxes on diesel fuel. 
The Road Repair and Accountability Act of 2017 signed into law April 2017, provided additional funding to 
existing programs as well as created new programs. STA revenues are then distributed based on several 
demographic factors. 
 
The STA funds are allocated through an appropriation to the State Controller by the Legislature for 
allocation by formula to each Transportation Planning Agency (TPA). OCTA serves as the regional TPA for 
the County of Orange, California (County). The formula allocates 50 percent of the funds according to 
population and the remaining 50 percent according to operator revenues from the prior fiscal year. The 
allocations are based on the operator's share of revenues compared to all of the other operators in the 
State. The STA allocations are deposited in the OCTA's STAF, which is maintained by the Auditor-
Controller of the County. The allocation to OCTA's STA funds must be made in a resolution adopted by 
OCTA's governing board. Payments from the STAF are made by the County Auditor-Controller in 
accordance with the allocation instructions in the allocation resolution. 
 
The STA funds may not be allocated to fund administration or streets and roads projects. Operators 
receiving the STA funds must meet qualifying criteria based on the subsidy per revenue vehicle hour 
received in the previous year, taking into consideration the change in the Consumer Price Index within the 
operator's region. 
 
 
NOTE 2 – SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES 
 
The accounting policies of the STAF are in conformity with generally accepted accounting principles 
applicable to governmental units. The Governmental Accounting Standards Board (GASB) is the accepted 
standard-setting body for establishing accounting and financial reporting principles for governmental units. 
 
Fund Accounting:  The STAF activities and transactions are recorded and accounted for in a special 
revenue fund of the OCTA. This fund is used to account for funds transferred to OCTD transit for operations 
and fare assistance for senior and disabled persons. Funding is provided by sales taxes on gasoline and 
use taxes on diesel fuel. Expenditure of these funds is governed by the provisions of the TDA. A fund is 
defined as an independent fiscal and accounting entity wherein operations of each fund are accounted for 
in a separate set of self-balancing accounts that record resources, related liabilities, and equity segregated 
for the purpose of carrying out specific activities or attaining certain objectives in accordance with special 
regulations, restrictions, or limitations. 
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7. 

NOTE 2 – SUMMARY OF SIGNIFICANT ACCOUNTING POLICIES (Continued) 
 
Basis of Accounting:  The STAF financial statements have been prepared using the current financial 
resources measurement focus and the modified accrual basis of accounting. Under the modified accrual 
basis of accounting, revenues are accrued when they become both measurable and available. Measurable 
means that amounts can be estimated or otherwise determined. Available means collectible within the 
current period, or soon enough thereafter, to be used to pay liabilities of the current period. Revenues are 
considered available if they are collected by the County Auditor-Controller within 90 days of year end. 
Amounts not collected within the availability period are classified as deferred inflows of resources – 
unavailable revenue. Expenditures are recorded when the liability is incurred. Liabilities are considered 
current when they are expected to be liquidated with available financial resources. 
 
Cash and Investments:  The STAF maintains its deposits in the Orange County Investment Pool (OCIP), 
as required by State statute. Oversight of the OCIP is performed by the Orange County Treasury Oversight 
Committee. The fair value of the STAF’s investment in this pool is reported in the accompanying financial 
statements at amounts based upon the STAF’s pro-rata share of the fair value provided by OCIP for the 
entire OCIP portfolio (in relation to the amortized cost of that portfolio). Deposits and withdrawals are made 
on the basis of $1.00 (absolute dollars) and not fair value. Investment income earned by the pooled cash 
and investments in the OCIP is allocated based on average cash and investment balance. The OCIP is not 
rated. 
 
For information on cash and investment disclosures relating to STAF's deposits in the OCIP, please see 
OCTA's Annual Comprehensive Financial Report. 
 
Use of Estimates:  The preparation of the financial statements in conformity with generally accepted 
accounting principles requires management to make estimates and assumptions that affect certain reported 
amounts and disclosures. Accordingly, actual results may differ from those estimates. 
 
Fund Balance:  The STAF classifies fund balance based primarily on the extent to which a government is 
bound to observe constraints imposed upon the use of the resources reported in governmental funds. 
 
Fund balance for the year ended June 30, 2024 consists of the following: 
 

Restricted – Resources that are constrained to specific purposes by an external provider (e.g. 
grantors, contributors, governmental laws and regulations) or by constitutional provisions or 
enabling legislation. For the STAF, amounts are restricted pursuant to the TDA. 

 
When funds of different classifications are available for the same purpose, the spending priority is to spend 
restricted resources before unrestricted resources, and within the unrestricted category, committed followed 
by assigned fund balance. 
 
 
NOTE 3 – DUE FROM OTHER GOVERNMENTS 
 
Due from other governments of $15,310,030 represents a TDA receivable due from the State of California. 
 
 
NOTE 4 – DUE TO OTHER OCTA FUNDS 
 
Due to other OCTA funds of $15,310,030 represents a TDA payable due to OCTD. 
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8. 

NOTE 5 – TRANSFERS TO OTHER OCTA FUNDS 
 
Transfers to OCTD of $56,903,544 for the year ended June 30, 2024 were for the purpose of funding transit 
operations. 
 
 
 
 
 



 

 

SUPPLEMENTARY INFORMATION 
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9. 

Actual Variance With
Original Final Amounts Final Budget

REVENUES
State transit assistance sales
  tax allocations 51,258,654$   51,258,654$   49,788,386$   (1,470,268)$    
Transportation improvement fee 6,885,695      6,885,695      7,115,158      229,463         
Interest and investment income 120,365         120,365         2,126,371      2,006,006      

Total revenues 58,264,714     58,264,714     59,029,915     765,201         

EXPENDITURES
Supplies and services -                    -                    32,976           (32,976)          

Excess of revenues over expenditures 58,264,714     58,264,714     58,996,939     732,225         

OTHER FINANCING USES
Transfers to other OCTA funds (58,264,714)    (58,264,714)    (56,903,544)    1,361,170      

Net change in fund balance -                    -                    2,093,395      2,093,395      

Fund balance, beginning of year 110,509         110,509         42,433,669     42,323,160     

Fund balance, end of year 110,509$       110,509$       44,527,064$   44,416,555$   

Budgeted Amounts
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NOTE 1 – BUDGETARY DATA 
 
The STAF maintains accounting control through formal adoption of an annual operating budget. The 
operating budget is prepared in conformity with accounting principles generally accepted in the United 
States, except for multi-year contracts, for which the entire amount of the contract is budgeted and 
encumbered in the year of execution. The adopted budget may be amended by the OCTA Board of 
Directors (Board) to increase appropriations and estimated revenues as unforeseen circumstances come 
to management's attention. Budgeted expenditure amounts represent original appropriations, adjusted for 
supplemental appropriations, during the year. OCTA division heads are authorized to approve appropriation 
transfers within major objects subject to approval by the Finance and Administration Division. Major objects 
are defined as: Salaries and Benefits, Supplies and Services, and Capital Outlay. Supplies and Services 
include Contributions to Other Local Agencies, Debt Service and Transfers. Appropriation transfers 
between major objects require approval of the Board. Accordingly, the legal level of budgetary control, that 
is the level that expenditures cannot exceed appropriations, is at the major object level. With the exception 
of amounts that have been encumbered, appropriations lapse at year end. 
 
Expenditures exceeded appropriations for Supplies and Services in the amount of $32,976. This was a 
result of investment services. 



 

 
(Continued) 
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Crowe LLP 
Independent Member Crowe Global  

INDEPENDENT AUDITOR’S REPORT ON INTERNAL CONTROL OVER 
FINANCIAL REPORTING AND ON COMPLIANCE AND OTHER MATTERS 

BASED ON AN AUDIT OF FINANCIAL STATEMENTS PERFORMED  
IN ACCORDANCE WITH GOVERNMENT AUDITING STANDARDS 

 
 
 
Board of Directors 
Orange County Transportation Authority  
Orange, California  
 
 
We have audited, in accordance with the auditing standards generally accepted in the United States of 
America and the standards applicable to financial audits contained in Government Auditing Standards 

issued by the Comptroller General of the United States, the financial statements of the State Transit 
Assistance Fund (STAF), a special revenue fund of the Orange County Transportation Authority (OCTA) 
as of and for the year ended June 30, 2024, and the related notes to the financial statements, which 
collectively comprise the STAF’s basic financial statements, and have issued our report thereon dated 
October 31, 2024.  As discussed in Note 1, the financial statements present only the STAF and do not 
purport to, and do not, present fairly the financial position of OCTA, the changes in its financial position, or 
where applicable, its cash flows in conformity with accounting principles generally accepted in the United 
States of America.  
 
Report on Internal Control Over Financial Reporting  
 
In planning and performing our audit of the financial statements, we considered OCTA's internal control 
over financial reporting (internal control), as it relates to the STAF, as a basis for designing audit procedures 
that are appropriate in the circumstances for the purpose of expressing our opinion on the financial 
statements, but not for the purpose of expressing an opinion on the effectiveness of OCTA’s internal control, 
as it relates to STAF. Accordingly, we do not express an opinion on the effectiveness of OCTA’s internal 
control, as it relates to STAF. 
 
A deficiency in internal control exists when the design or operation of a control does not allow management 
or employees, in the normal course of performing their assigned functions, to prevent, or detect and correct, 
misstatements on a timely basis. A material weakness is a deficiency, or a combination of deficiencies, in 
internal control, such that there is a reasonable possibility that a material misstatement of the entity’s 
financial statements will not be prevented, or detected and corrected on a timely basis.  A significant 
deficiency is a deficiency, or a combination of deficiencies, in internal control that is less severe than a 
material weakness, yet important enough to merit attention by those charged with governance.  
 
Our consideration of internal control was for the limited purpose described in the first paragraph of this 
section and was not designed to identify all deficiencies in internal control that might be material 
weaknesses or significant deficiencies. Given these limitations, during our audit we did not identify any 
deficiencies in internal control that we consider to be material weaknesses. However, material weaknesses 
or significant deficiencies may exist that have not been identified.



 

 
 

 
12. 

Report on Compliance and Other Matters 
 
As part of obtaining reasonable assurance about whether STAFs financial statements are free from material 
misstatement, we performed tests of its compliance with certain provisions of laws, regulations, contracts, 
and grant agreements, noncompliance with which could have a direct and material effect on the financial 
statements. However, providing an opinion on compliance with those provisions was not an objective of our 
audit, and accordingly, we do not express such an opinion. The results of our tests disclosed no instances 
of noncompliance or other matters that are required to be reported under Government Auditing Standards. 
 
Purpose of this Report 
 
The purpose of this report is solely to describe the scope of our testing of internal control and compliance 
and the results of that testing, and not to provide an opinion on the effectiveness of the entity’s internal 
control or on compliance.  This report is an integral part of an audit performed in accordance with 
Government Auditing Standards in considering the entity’s internal control and compliance.  Accordingly, 
this communication is not suitable for any other purpose. 
 
 
 
 
 
 Crowe LLP 
 
Costa Mesa, California 
October 31, 2024 

SternCL
Lai, K. - Crowe
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Crowe LLP 
Independent Member Crowe Global

INDEPENDENT AUDITOR’S REPORT ON INTERNAL CONTROL OVER FINANCIAL REPORTING 
AND ON COMPLIANCE AND OTHER MATTERS BASED ON AN AUDIT OF FINANCIAL 

STATEMENTS PERFORMED IN ACCORDANCE WITH GOVERNMENT AUDITING STANDARDS 

Board of Directors 
Orange County Transportation Authority 
Orange, California 

We have audited, in accordance with the auditing standards generally accepted in the United States of 
America and the standards applicable to financial audits contained in Government Auditing Standards 

issued by the Comptroller General of the United States, the financial statements of the governmental 
activities, the business-type activities, each major fund, and the aggregate remaining fund information of 
the Orange County Transportation Authority (OCTA) as of and for the year ended June 30, 2024, and the 
related notes to the financial statements, which collectively comprise OCTA’s basic financial statements, 
and have issued our report thereon dated October 31, 2024. 

Report on Internal Control Over Financial Reporting  

In planning and performing our audit of the financial statements, we considered OCTA’s internal control 
over financial reporting (internal control) as a basis for designing audit procedures that are appropriate in 
the circumstances for the purpose of expressing our opinions on the financial statements, but not for the 
purpose of expressing an opinion on the effectiveness of OCTA’s internal control. Accordingly, we do not 
express an opinion on the effectiveness of OCTA’s internal control. 

A deficiency in internal control exists when the design or operation of a control does not allow management 
or employees, in the normal course of performing their assigned functions, to prevent, or detect and correct, 
misstatements on a timely basis. A material weakness is a deficiency, or a combination of deficiencies, in 
internal control, such that there is a reasonable possibility that a material misstatement of the entity’s 
financial statements will not be prevented, or detected and corrected on a timely basis.  A significant 
deficiency is a deficiency, or a combination of deficiencies, in internal control that is less severe than a 
material weakness, yet important enough to merit attention by those charged with governance.  

Our consideration of internal control was for the limited purpose described in the first paragraph of this 
section and was not designed to identify all deficiencies in internal control that might be material 
weaknesses or significant deficiencies. Given these limitations, during our audit we did not identify any 
deficiencies in internal control that we consider to be material weaknesses. However, material weaknesses 
or significant deficiencies may exist that have not been identified. 

Report on Compliance and Other Matters 

As part of obtaining reasonable assurance about whether OCTA’s financial statements are free from 
material misstatement, we performed tests of its compliance with certain provisions of laws, regulations, 
contracts, and grant agreements, including the applicable provisions of the State of California 
Transportation Development Act (TDA), Title 21 of the California Code of Regulations, Public Utilities Code 

ATTACHMENT G
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Section 99245, and California Government Code §8879.50 (collectively “Transportation Development Act”), 
noncompliance with which could have a direct and material effect on the financial statements. However, 
providing an opinion on compliance with those provisions was not an objective of our audit, and accordingly, 
we do not express such an opinion. The results of our tests disclosed no instances of noncompliance or 
other matters that are required to be reported under Government Auditing Standards, including the 
Transportation Development Act. 

Purpose of this Report 

The purpose of this report is solely to describe the scope of our testing of internal control and compliance 
and the results of that testing, and not to provide an opinion on the effectiveness of the entity’s internal 
control or on compliance. This report is an integral part of an audit performed in accordance with 
Government Auditing Standards in considering the entity’s internal control and compliance.  Accordingly, 
this communication is not suitable for any other purpose. 

Crowe LLP
Costa Mesa, California 
October 31, 2024 

SternCL
Lai, K. - Crowe



                                                                                       COMMITTEE TRANSMITTAL           

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
November 25, 2024 

To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board  

Subject: Microsoft Enterprise Agreement Renewal     

Finance and Administration Committee Meeting of November 13, 2024 

Present: Directors Federico, Harper, Hennessey, Klopfenstein, and 
Nguyen 

 Absent: Director Sarmiento  
 
 

Committee Vote 
 
This item was passed by the Members present. 

 
Committee Recommendation(s) 
 
A. Approve the selection of Crayon Software Experts, LLC to provide the 

Microsoft Enterprise renewal license for all of the Orange County 
Transportation Authority’s Microsoft software. 

 
B. Authorize the Chief Executive Officer to negotiate and execute Purchase 

Order No. C42565 between the Orange County Transportation Authority 
and Crayon Software Experts, LLC, in the amount of $8,204,212, for the 
renewal of the Microsoft Enterprise Agreement for a three-year term.  

 
 
 
 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 13, 2024   
 
 
To: Finance and Administration Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Microsoft Enterprise Agreement Renewal 
 
 
Overview 
 
As part of the Orange County Transportation Authority’s Fiscal Year 2024-25 
Budget, a renewal of its existing Microsoft Enterprise Agreement is planned. 
Responsive quotes were received by four Microsoft Licensing Solutions 
Providers that are approved vendors of the Microsoft Enterprise Agreement on 
the County of Riverside’s Master Agreement. Board of Directors’ approval is 
requested for the renewal of Orange County Transportation Authority’s Microsoft 
Enterprise Agreement. 
 
Recommendations 
 
A. Approve the selection of Crayon Software Experts, LLC to provide the 

Microsoft Enterprise renewal license for all of the Orange County 
Transportation Authority’s Microsoft software. 

 
B. Authorize the Chief Executive Officer to negotiate and execute  

Purchase Order No. C42565 between the Orange County Transportation 
Authority and Crayon Software Experts, LLC, in the amount of 
$8,204,212, for the renewal of the Microsoft Enterprise Agreement for a 
three-year term.  

 
Discussion 
 
In October 2021, the Orange County Transportation Authority (OCTA) Board of 
Directors (Board) approved Purchase Order No. C-1-3676 between OCTA and 
Dell, Inc. for a Microsoft Enterprise Agreement (MEA). The term of that 
agreement is three years and is set to expire November 30, 2024.  
 
The MEA has proven to be a highly cost-effective way for the OCTA to procure 
Microsoft software and services, addressing key organizational objectives. The 
current agreement for these services expires November 30, 2024. Through this 
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new agreement, OCTA will be able to transition from an on-premises data center 
to a scalable and secure cloud infrastructure by implementing an Azure landing 
zone, effectively replacing the traditional data center. This move ensures better 
scalability, security, and management of resources. The agreement also 
supports the maintenance of line-of-business applications using the Microsoft 
Windows Operating System and Structured Query Language Database 
Software, while standardizing on Microsoft's popular productivity software, Office 
Suite. With the addition of advanced products such as Microsoft 365 Copilot, 
Power Apps Premium, Power BI Premium, and Teams Premium, OCTA 
continues to leverage innovative solutions to improve productivity, data  
analysis, and team collaboration. Microsoft 365 Copilot brings artificial  
intelligence-powered assistance to everyday tasks, Power Apps Premium 
enables the creation of custom business applications, Power BI Premium 
enhances data analytics and reporting capabilities, and Teams Premium offers 
advanced features for effective communication and collaboration across the 
organization.   
 
The MEA has provided OCTA with the best overall pricing based on various 
factors, which include but are not limited to, the organization’s size, the benefits 
of Software Assurance, as well as simplified licensing management. 
 
Software assurance, included in the MEA, is a core set of benefits that improves 
workforce productivity and streamlines software deployment. These benefits 
include access to new product demos, rights to new software versions, 
deployment planning days, 24/7 phone and web support, and training for both 
end-users and technical staff. Software assurance has allowed OCTA’s 
Information Systems Department to maintain its strategic goal of always being 
on a supported release of its Microsoft software, whether on the back-end 
servers or on the business users’ desktop workstations. 
 
Renewal of the MEA will provide OCTA with continued flexibility. With the use of 
Microsoft Office 365, OCTA will be able to implement Microsoft line-of-business 
applications, such as Outlook, Word, and Excel, either on-site (on-premise) or in 
the cloud (hosted). This flexibility will allow OCTA to determine and provide for 
different departmental needs, to more efficiently manage its computing 
environment, and to optimize spending of its technology dollars. 
 
Procurement Approach 
 
The Board of Directors (Board)-approved procurement policies and procedures 
allow for two options to procure these services. OCTA can issue a competitive 
invitation for bids (IFB), or piggyback to purchase goods, information technology, 
rolling stock, or nonprofessional services from the State of California, the federal 
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government, or other appropriate California public agencies, when it is in the 
best interest of OCTA to do so. 
 
Using the first option, OCTA would issue an IFB, whereby award is based on the 
lowest, responsive, responsible bid. Advantages of this procurement method 
include OCTA having full authority over the procurement, such as detailing the 
renewal requirements, selecting a Microsoft Licensing Solutions Provider (LSP) 
for award, and negotiating the contract terms. However, this procurement 
approach can take up to 90 days before the renewal is completely processed. 
 
The second method to consider is an intergovernmental procurement or 
“piggybacking” and is supported by OCTA policy and procedures as it is in the 
best interest of OCTA to do so for agency procurements of property or services 
in order to obtain better pricing through larger purchases. OCTA would partner 
with another public agency that has an existing agreement with a Microsoft LSP 
for the renewal of the MEA. This procurement method can result in a shortened 
procurement time, as well as administrative cost savings. OCTA is agreeable to 
all the terms and conditions of the County of Riverside’s (County)  
MEA, Master Agreement No. 8084445.  OCTA used a piggyback option when it 
renewed its previous MEA in 2009, 2012, 2015, 2018, and 2021.   
 
Staff determined that the piggyback procurement method would be the most 
advantageous to OCTA. The County competitively bids the renewal of the MEA, 
which their procurement included terms that allow eligible agencies within the 
State of California to benefit from volume pricing, and a bench was created to 
include seven LSPs. This allows eligible agencies to receive competitive quotes 
based on their specific Microsoft needs. OCTA has been authorized to piggyback 
on the County’s agreement.   
 
The Contracts Administration and Materials Management (CAMM) Department 
used a competitive procurement process to purchase Microsoft Enterprise 
renewal licenses by requesting quotes from the seven Microsoft LSPs on 
October 14, 2024. Upon receiving responsive quotes from four of the seven 
Microsoft LSPs by the submittal deadline, October 17, 2024, CAMM  
conducted a cost analysis and determined that the pricing from Crayon Software 
Experts, LLC (Crayon) was the lowest. Competing among the seven Microsoft 
LSPs with their discounted rates ensures fair and reasonable pricing. 
Additionally, CAMM confirmed Crayon’s quoted pricing with Microsoft to confirm 
it is within Level D pricing as per Crayon’s LSP Agreement for MEA, Master 
Agreement No. 8084445. Purchase Order No. C42565 will be issued at the 
budget amount of $8,204,212 as the demand for the products will vary based on 
business needs. 
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Fiscal Impact 
 
The project was approved in OCTA’s Fiscal Year 2024-25 Budget,  
Finance and Administration/Information Systems Department,  
Account No. 1283-7669-A5352-7F3, and is funded through local funds. 
 
Summary 
 
Staff is recommending the Board of Directors authorize the Chief Executive Officer 
to negotiate and execute Purchase Order No. C42565 between the Orange County 
Transportation Authority and Crayon Software Experts, LLC, in the amount of 
$8,204,212, for the renewal of the Microsoft Enterprise Agreement for a three-year 
term effective December 1, 2024 through November 30, 2027. 
 
Attachment 
 
None. 
 
 
 
 
 
 
 
Prepared by: 

 

 Approved by: 

 
 

Josh Duke  Andrew Oftelie 
Department Manager,  
Information Systems 
714-560-5527 

 Chief Financial Officer,  
Finance and Administration 
714-560-5649 

   
 
 
 

  

Pia Veesapen   
Director, Contracts Administration and 
Materials Management 
714-560-5619 
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Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
November 25, 2024 

To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board  

Subject: Agreement for Federal Legislative Advocacy and Consulting 
Services  

Legislative and Communications Committee Meeting of November 21, 2024 

Present: Directors Foley, Dumitru, Jung, Nguyen, Tettemer, and Wagner 
 Absent: None  
 
 

Committee Vote 

 

The item was passed by the Members present.  

 

Committee Recommendation(s) 

 

A. Approve the selection of Potomac Partners DC to provide federal 

legislative advocacy and consulting services. 

 

B. Authorize the Chief Executive Officer to negotiate and execute 

Agreement No. C-4-2285 with Potomac Partners DC, in the amount of 

$540,000, for the period of January 1, 2025, to December 31, 2026, with 

two, two-year option terms, to perform federal legislative advocacy and 

consulting services. 

 

 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 21, 2024 
 
 
To: Legislative and Communications Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Agreement for Federal Legislative Advocacy and Consulting 

Services 
 
 
Overview 
 
On June 24, 2024, the Board of Directors approved the release of a request for 
proposals for federal legislative advocacy and consulting services to begin when 
the present term for these services expires on December 31, 2024. An 
evaluation team comprised of staff and members of the Board of Directors has 
reviewed the proposals.  Board of Directors’ approval is requested to select a 
firm to provide federal legislative advocacy and consulting services for the   
two-year period beginning January 1, 2025. 
 
Recommendations 
 
A. Approve the selection of Potomac Partners DC to provide federal 

legislative advocacy and consulting services. 
 
B. Authorize the Chief Executive Officer to negotiate and execute 

Agreement No. C-4-2285 with Potomac Partners DC, in the amount of 
$540,000, for the period of January 1, 2025, to December 31, 2026, with 
two, two-year option terms, to perform federal legislative advocacy and 
consulting services. 

 
Background 
 
The Orange County Transportation Authority’s (OCTA) federal legislative 
advocacy consultants represent the agency’s positions on legislation, policy 
issues, and funding priorities before Congress and the Administration, including 
the appropriate modal administrations of the United States Department of 
Transportation.  The federal legislative advocacy consultants also provide input 
to the OCTA legislative platform, notify staff of relevant proposed legislation, 
congressional activity affecting OCTA, and provide timely updates and  
strategy for transportation issues and events occurring in Washington, DC.  
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Presently, OCTA’s federal legislative advocacy and consulting services are 
provided by Potomac Partners DC (PPDC), whose principals are  
Rick Alcalde and Dan Feliz.   
 
Procurement Approach 
 
This procurement was handled in accordance with OCTA’s Board of 
Directors (Board)-approved procedures for professional and technical services. 
In addition to cost, many other factors are considered in an award for 
professional and technical services.  Award is recommended to the firm offering 
the most comprehensive overall proposal considering factors such as 
qualifications, prior experience with similar projects, staffing and project 
organization, work plan, as well as cost and price. 
 
On June 24, 2024, the Board approved the release of Request for Proposals 
(RFP) 4-2285, which was electronically issued on CAMM NET.  The project was 
advertised in the Washington Post, Passenger Transport, as well as a local 
newspaper of general circulation.  A pre-proposal conference was held in 
Washington, DC on July 16, 2024, and was attended by two firms.  Two addenda 
were issued to make available the pre-proposal conference registration sheets 
and presentation, as well as to handle administrative issues related to the RFP. 
 
On August 12, 2024, two proposals were received.  An evaluation committee 
consisting of the OCTA Board Chair, OCTA Board Vice-Chair, OCTA  Legislative 
and Communications Committee Chair, and OCTA staff from the Chief Executive 
Office and Government Relations divisions, as well as the Contracts 
Administration and Materials Management department, was established to 
review all submitted proposals.  The proposals were evaluated based on the 
following Board-approved evaluation criteria and weightings:  
 
• Qualifications of the Firm and Staffing 40 percent 
• Work Plan 30 percent 
• Cost and Price 30 percent 
 
Several factors were considered in developing the three criteria weightings.  Staff 
assigned the greatest level of importance to the qualifications of the firm and 
staffing as they are the most critical to the success of these services.  A firm 
must be knowledgeable of the political and economic climate and the ongoing 
transportation issues that face Congress.  Work plan, as well as cost and price, 
are weighted equally to ensure the firm performs the required services while 
maximizing cost efficiencies.  
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The evaluation committee reviewed both proposals listed below and short-listed 
Potomac Partners DC.  
 

Firm and Location 
 

Commonwealth Strategic Partners  
Headquarters: Washington, D.C. 
Project Office: Washington, D.C. 

 
Potomac Partners DC (PPDC) 

Headquarters: Washington, D.C. 
Project Office: Washington, D.C. 

 
The evaluation committee conducted a virtual interview with the short-listed firm.  
The interview consisted of a presentation by the firm to demonstrate the firm’s 
understanding of OCTA’s requirements. The firm’s project manager and key 
team members had an opportunity to present their qualifications and respond to 
the evaluation committee’s questions. Questions were related to the firm’s 
strategies regarding grant pursuits, the firm’s approach to representing OCTA’s 
policy issues, and clarification on proposed staff assignments to the project. 
 
Based on the evaluation of the written proposal and information obtained from 
the interview, the evaluation committee recommends PPDC for consideration of 
award to provide federal legislative advocacy and consulting services.   
The following is a brief summary of the proposal evaluation results. 
 
Qualifications of the Firm and Staffing 
 
The principal and founder of PPDC, Rick Alcalde, has represented OCTA 
since 2003.  During this period of time, he and PPDC have developed a fluency 
in OCTA priority projects and programs, including the Interstate 405 (I-405) 
Improvement Project and 91 Express Lanes, OC Streetcar Project, and work on 
the Los Angeles – San Diego – San Luis Obispo Rail Corridor (LOSSAN).  
Leveraging this knowledge, he has demonstrated an ability to keenly represent 
OCTA interests with members of the Orange County congressional delegation 
and congressional leadership to inform them of OCTA federal legislative 
priorities.  This has led to several favorable outcomes including the securing of 
a Transportation Infrastructure Finance and Innovation Act loan for the  
I-405 Project, a full funding grant agreement for the OC Streetcar Project, 
implementation of permitting reforms under OCTA’s Breaking Down Barriers 
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proposal, and funding to maintain transit operations during the coronavirus 
pandemic.  
 
PPDC has also done a superior job of highlighting OCTA projects of interest to 
key congressional leadership, bringing them to tour projects in Orange County.  
These contacts include the Chairs of the House Transportation and 
Infrastructure Committee and the House Appropriations Committee. PPDC’s 
conversations with these leaders are always focused on OCTA’s priorities.   
 
The proposed team would continue the staffing and project organization which 
has worked successfully for OCTA in the past.  Rick Alcalde is proposed to 
continue serving as the lead advocate and program manager and will continue 
to provide in-depth technical skills and excellent knowledge of the legislative 
process.  Dan Feliz will be another principal advocate for the contract, bringing 
in-depth technical knowledge in multiple areas including transportation, 
environmental, defense, housing and land use. Adam Cross, appropriations 
specialist will use his appropriations expertise to continue to successfully help 
OCTA apply for congressionally directed spending and community project 
funding requests.  
 
Work Plan 
 
A key attribute of PPDC is their strong relationship with Congressional members 
and federal officials, from both parties. Their proposal indicates a strong 
knowledge of OCTA’s major initiatives, such as advancing federal surface 
transportation reauthorization legislation which builds on the funding levels 
included in the Infrastructure Investment and Jobs Act (IIJA), securing funding 
and permitting reforms to protect the LOSSAN rail corridor, protecting funding 
provided under the IIJA and Inflation Reduction Act for OCTA, and pursuing 
regulatory and permitting reforms to streamline project delivery.  The work plan 
also outlines a comprehensive approach to achieving not only those goals, but 
also pursuing future grant funding, facilitating meetings in Washington D.C., and 
bringing key leadership to tour OCTA projects.  
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Cost and Price 
 
Scores were based on a formula that assigned the highest score to the lowest 
proposed price and ranked the remaining price based on its relation to the lowest 
proposed price.  Although PPDC proposed a higher price, it is deemed fair and 
reasonable as it is comparable to the price for these services paid by other 
transportation agencies such as the Metropolitan Transportation Commission 
and Metrolink.  While PPDC has been under contract with OCTA since 2005, 
they have not seen an increase in their prices since 2011 when OCTA had two 
federal legislative advocacy and consulting contracts.  The proposed budget is 
$22,500 per month for a two-year initial contract term.   
 
Procurement Summary  
 
The next few years will likely bring significant legislative challenges relating to 
overall transportation funding and reauthorization of surface transportation 
programs. The evaluation committee determined that PPDC’s proposal 
contained the best qualifications, staffing, and work plan to represent OCTA in 
the 119th Congress. As such, the evaluation committee recommends the 
selection of PPDC as the top-ranked firm to provide federal legislative advocacy 
and consulting services.  
 
Fiscal Impact 
 
This contract can be accommodated in the OCTA Fiscal Year 2024-25 Budget, 
Account No. 1412-7519-A3201-E58, and is funded with local funds. 
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Summary 
 
Staff is recommending the Board of Directors authorize the Chief Executive 
Officer to negotiate and execute Agreement No. C-4-2285 between the  
Orange County Transportation Authority and Potomac Partners DC, in the 
amount of $540,000, for a two-year initial term with two, two-year option terms 
to provide federal legislative advocacy and consulting services.  
 
Attachments 
 
A. Review of Proposals RFP 4-2285, Federal Legislative Advocacy and 

Consulting Services 
B. Proposal Evaluation Criteria Matrix, RFP 4-2285 Federal Legislative 

Advocacy and Consulting Services 
C. Contract History for the Past Two Years - RFP 4-2285: Federal Legislative 

Advocacy and Consulting Services 
 
 
 
 
 
 
Approved by:  

 
 
 

Kristin Jacinto  
Executive Director,  
Government Relations  
(714) 560-5754 
 
 
 
 
 
 
Pia Veesapen 
Director, Contracts Administration and 
Materials Management 
714-560-5619 

 

 



ATTACHMENT A

Overall Ranking
Proposal

Score Firm & Location Sub-Contractors Evaluation Committee Comments Initial Term Price
1 86 Potomac Partners DC None Higher-ranked firm overall; well thought out, detailed proposal.

Washington, D.C. Excellent qualifications and experience in federal advocacy. $540,000
Strong approach and strategy to addressing OCTA needs.
Demonstrated a very good understanding of OCTA's broad portfolio.
Demonstrated a clear commitment to produce measurable goals.
Currently providing federal advocacy services to OCTA.
Received positive references.

2 70 Commonwealth Strategic 
Partners None Second-ranked firm. Not shortlisted.

Washington, D.C. Less experience advocating for highway or transportation issues. $360,000
General knowledge of transportation issues.
Firm represents entities such as: Aircraft Mechanics Fraternal 
Association and City of Aberdeen, Maryland.
Received positive references.

Evaluation Panel: Proposal Criteria Weight Factors

Board of Directors (3)
Chief Executive Office (1) Qualification of the Firm 40%
Government Relations (2) and Staffing
Contracts Administration and Work Plan 30%

 Materials Management (1) Cost and Price 30%

REVIEW OF PROPOSALS 4-2285
FEDERAL LEGISLATIVE ADVOCACY AND CONSULTING SERVICES

Presented to the Legislative and Communications Committee - 11/21/24
2 proposals were received, 1 firm was interviewed, 1 firm is being recommended
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ATTACHMENT B

FIRM: Potomac Partners DC Weights Overall Score
  Evaluator Number 1 2 3 4 5 6
Qualifications of Firm & Staffing 4.5 5.0 5.0 4.0 4.5 4.5 8 36.7
Work Plan 5.0 4.5 4.5 4.5 5.0 4.5 6 28.0
Cost and Price 3.6 3.6 3.6 3.6 3.6 3.6 6 21.5

 Overall Score 87.5 88.5 88.5 80.5 87.5 84.5 86

FIRM: Commonwealth Strategic Partners (Not Short-Listed) Weights Overall Score
  Evaluator Number 1 2 3 4 5 6
Qualifications of Firm & Staffing 3.0 3.0 3.0 3.0 3.0 3.0 8 24.0
Work Plan 2.0 3.0 3.0 3.0 2.5 2.0 6 15.5
Cost and Price 5.0 5.0 5.0 5.0 5.0 5.0 6 30.0

 Overall Score 66.0 72.0 72.0 72.0 69.0 66.0 70

PROPOSAL EVALUATION CRITERIA MATRIX 
RFP 4-2285 FEDERAL LEGISLATIVE ADVOCACY AND CONSULTING SERVICES



ATTACHMENT C

Prime and Subconsultants Contract No. Description Contract Start Date Contract End Date  Subconsultant 
Amount 

 Total Contract 
Amount 

Potomac Partners DC
Contract Type: Firm-fixed price C-8-1750 Federal Legislative Advocacy and Consulting Services                                                                            January 1, 2019 December 31, 2024  $                    960,000 

Subconsultants:
None

Total  $                    960,000 
Commonwealth Strategic Partners
Contract Type: N/A N/A N/A N/A N/A  N/A 

Subconsultants:
N/A

Total  $                             -    

CONTRACT HISTORY FOR THE PAST TWO YEARS

RFP 4-2285: Federal Legislative Advocacy and Consulting Services
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                                                                                       COMMITTEE TRANSMITTAL           

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
November 25, 2024 

To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board  

Subject: Status Report of State Legislation Enacted in 2024 

Legislative and Communications Committee Meeting of November 21, 2024 

Present: Directors Foley, Dumitru, Jung, Nguyen, Tettemer, and Wagner 
 Absent: None  
 
 

Committee Vote 
 
The item was passed by the Members present.  
 
Committee Recommendation(s) 
 
Receive and file as an information item. 
 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

 
 
 
 
November 21, 2024 
 
  
To: Legislative and Communications Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Status Report of State Legislation Enacted in 2024 
 
 
Overview 
 
At the conclusion of the 2024 state legislative session, 1017 bills were signed 
into law by Governor Newsom and chaptered by the Secretary of State, while 
189 bills were vetoed.  A report containing an analysis of legislation relevant to 
the Orange County Transportation Authority is provided. 
 
Recommendation 
 
Receive and file as an information item.   
 
Discussion 
 
2024 Legislative Session Adjourns  
 
Following the State Legislature’s adjournment, the Governor had until  
September 30, 2024, to either sign or veto all legislation submitted to his office.  
Of the 1206 bills sent to the Governor this year, 189 bills were vetoed, or   
15.7 percent of the total number of bills passed by the Legislature.  The Governor 
acted on 160 more bills this year than last year. 
 
The Orange County Transportation Authority (OCTA) Board of Directors, 
legislative staff, and advocates were successful in advancing many of OCTA’s 
interests in 2024.  A detailed summary of legislation relevant to OCTA is included 
as Attachment A.  Among the bills considered this session were the following 
proposals:  
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Status of Legislation Considered in 2024 – Notable Bills Signed 
 
AB 2086 (Schiavo, D-Santa Clarita): Transportation funding: California 
Transportation Plan (CTP): public dashboard 
Position: Monitor 
 
Current law requires the California Department of Transportation (Caltrans) to 
prepare the CTP to submit to the Governor and the Legislature. The CTP is 
California’s long-range transportation plan that provides a vision for how the 
State will meet its transportation needs consistent with the State’s greenhouse 
gas emission goals.  
 
AB 2086 requires that the CTP include a new financial element, which will 
provide a comprehensive summary of the full cost associated with implementing 
the plan in the long term.  Specifically, it requires detailed cost summaries for the 
first ten years of the planning period, an analysis of available revenues 
throughout the entire planning period, and an assessment of what aspects of the 
plan are feasible based on realistic revenue projections.  
 
AB 2086 also directs Caltrans to enhance an existing public online dashboard 
by January 1, 2027, to display how annual project investments from various 
transportation funding programs are advancing the vision and the goals of the 
CTP.  The dashboard must also include other information, such as the status of 
the implementation of the short-, mid-, and long-term implementation actions 
included in the CTP, and must be periodically updated to ensure the data and 
metrics remain current.  
 
AB 2503 (Lee, D-Milpitas): California Environmental Quality Act (CEQA): 
exemption: passenger rail projects 
Position: Monitor 
 
AB 2503 expands existing CEQA exemptions for transportation-related  
projects to include public passenger rail projects that exclusively use   
zero-emission trains. The exemption applies to projects located entirely within 
existing rail or highway rights-of-way. This authority would remain in effect until 
January 1, 2030.  
 
AB 2553 (Friedman, D-Glendale): Housing development: major transit stops: 
vehicular traffic impact fees 
Position: Monitor 
 
AB 2553 alters existing law related to local governments that charge fees for 
vehicular impacts from new development to allow for reduced fees for a housing 
development that is located within a transit priority area.  A “transit priority area” 
means an area within one-half mile of a major transit stop that is existing or 
planned.  AB 2553 would revise this definition to authorize major transit stops to 
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be counted if they are included in the regional transportation plan or when the 
stops are planned for completion before or within a year from the housing 
development.  In addition, the definition is expanded to include an intersection 
of two or more major bus routes with a frequency of service intervals of  
20 minutes or less during the morning and afternoon peak commute periods, 
expanding the current definition of 15 minutes or less.  The goal of this legislation 
is to expand the geographic scope for which these lower fees apply and 
encourage more housing near transit.  However, the definitional changes for 
“major transit stop,” specifically that related to transit frequency, may impact 
other state statutory requirements that cite this definition. 
 
SB 960 (Wiener, D-San Francisco): Transportation: planning: complete streets 
facilities: transit priority facilities 
Position: Monitor 
 
Current law requires Caltrans, in consultation with the California Transportation 
Commission (CTC), to prepare an asset management plan to guide selection of 
projects for the State Highway Operation and Protection Program (SHOPP). It 
also requires the CTC, in connection with the plan, to adopt targets and 
performance measures reflecting state transportation goals and objectives.   
SB 960 would add targets for "complete streets" that include bicycle, pedestrian, 
and transit facilities to these performance measures and plans.  It also directs 
Caltrans to commit to four-year targets for incorporating these facilities into 
SHOPP projects.  For SHOPP projects with complete streets facilities, Caltrans 
would be required to consult with various stakeholders to develop guidance on 
implementation.  Projects in underserved communities would be required to 
have targeted outreach. If Caltrans does not include complete streets facilities 
consistent with the aforementioned guidance, the justification must be 
documented and posted to Caltrans’ website. 
 
SB 960 also requires Caltrans to develop a policy for implementing transit priority 
facilities on state highways by January 1, 2026.  This must be developed in 
consultation with relevant stakeholders, including transit operators, local 
government, regional transportation planning agencies, and transit advocacy 
organizations.  By January 1, 2027, Caltrans must adopt guidance that defines 
transit performance measures and identifies specific responsibilities for Caltrans 
in supporting the reliable, predictable, and fast movement of transit vehicles on 
the state highway system.  Design guidance for transit priority facilities must be 
adopted by Caltrans by July 1, 2028.  Beginning with the 2028 SHOPP, Caltrans 
would be required to, in locations with current or future transit priority needs, 
provide and improve transit priority facilities on the state highway system in a 
manner consistent with its most recent guidance, transit plans, and the State 
Highway System Management Plan.  
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SB 1098 (Blakespear, D-Encinitas): Passenger and freight rail: Los Angeles – 
San Diego – San Luis Obispo (LOSSAN) Rail Corridor 
Position: Monitor 
 
SB 1098, also known as the Southern California Rail Revitalization Act  
requires, upon appropriation by the Legislature, the California State 
Transportation Agency (CalSTA) Secretary to submit a report to the Legislature, 
no later than two years after the appropriation is made, on the LOSSAN Rail 
Corridor. In preparing this report, the Secretary must consult existing plans, 
studies, reports, and guidance. The report must include: 
 
• A baseline summary of transportation and environmental conditions in 

existence as of January 1, 2025, along the rail corridor. 
• Prioritized capital improvement projects in the corridor necessary to 

improve current services and achieve service growth, performance, and 
network goals consistent with the State Rail Plan. 

• Prioritized improvement projects in the corridor necessary to ensure the 
resiliency of both natural resources and transportation infrastructure. 

• A description of administrative actions taken by CalSTA, using authority 
in existence before January 1, 2025, to improve operations and 
performance of the corridor. 

• Recommendations for the corridor to connect with other passenger rail 
services. 

• Strategies to support and improve existing rail service and increase 
ridership, including a description of necessary operations funding for 
increased service frequencies. 

• Recommendations to achieve zero-emission state-supported intercity 
service, including an analysis of available technologies and necessary 
corridor infrastructure.  

• Strategies and recommendations to support coastal hazard resiliency 
planning in the corridor. 

• A description of coordination activities through the federal Corridor 
Identification and Development (Corridor ID) Program. 

 
The CalSTA Secretary must also convene a working group that includes at least 
the following representatives: LOSSAN Rail Corridor track owners, LOSSAN 
Rail Corridor passenger and freight operators, the county transportation 
commissions of the counties of Los Angeles, Orange, Riverside, San 
Bernardino, and Ventura, the metropolitan planning organizations for the 
counties of Los Angeles, Orange, Riverside, San Diego, San Luis Obispo, Santa 
Barbara, and Ventura, business, community, transportation, environmental, 
labor, and civic organizations, the California Coastal Commission (CCC), and 
Caltrans’ Division of Rail and Mass Transportation.   
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The working group must submit consensus recommendations and feedback in 
a report to the Legislature by February 1, 2026. The recommendations must 
include strategies to increase rail service coordination and reduce disruptions or 
delays, alternative management and operations models or structures that 
improve intercity and regional rail services, changes to state statues, rules, or 
funding necessary to improve passenger rail services, and coordination of 
planning and project development through the federal Corridor ID Program.  The 
working group must recognize the ownership and rights held in the LOSSAN Rail 
Corridor and it must be developed with meaningful public engagement.  Also, 
before submitting the report, the working group must submit the 
recommendations and feedback to the governing boards of the LOSSAN Rail 
Corridor Agency, the Southern California Regional Rail Authority, and the North 
County Transit District for review and consideration.  More information can be 
included in the larger aforementioned CalSTA report if there is a need for   
follow-up on any of these items the working group provides information on.  
No funding is provided for the working group or report. 
 
Upon appropriation, SB 1098 would also require the CalSTA Secretary to submit 
a report to the Legislature no later than three years after an appropriation is 
made, and then every two years, regarding the management of the LOSSAN 
Rail Corridor.  The report must contain information related to all of the following: 
 
• Performance, ridership, usage, and quality of intercity, regional rail, and 

freight services. 
• Updates to capital improvement planning. 
• Progress in delivering fleet and infrastructure improvement projects. 
• Improvements to service and fare coordination. 
• Opportunities to increase the quality and frequency of services. 
• Updates on corridor resiliency, prepared in coordination with the CCC. 
 
SB 1098 further stipulates that the CalSTA Secretary must provide guidance and 
recommendations to stakeholders to ensure the performance of the LOSSAN 
Rail Corridor. This would include planning, as needed, related to service 
frequencies, equipment and fleet management, infrastructure improvement and 
state of good repair projects, and resiliency of the corridor.   
 
Additional Bills of Interest with OCTA Position – Failed Passage  
 
The following bills on which OCTA took a position failed to make it to the 
Governor for consideration this legislative session: 
 
  



Status Report of State Legislation Enacted in 2024 Page 6 
 
 
AB 2043: (Boerner, D-Solana Beach): Medi-Cal: nonmedical and nonemergency 
medical transportation. 
Position: Support 
 
AB 2043 would have required Managed Care Plans under Medi-Cal to establish 
reimbursement contracts with public transit operators for providing nonmedical 
and nonemergency transportation.  
 
Despite the bill’s alignment with OCTA legislative priorities, such as securing 
funding for paratransit operations and improving transit accessibility, AB 2043 
was held in the Senate Committee on Appropriations. OCTA had previously 
supported similar legislation last year, AB 719 (Boerner, D-Solana Beach), which 
was vetoed due to the Governor’s concerns about federal approval challenges. 
However, recent federal guidance suggests that public paratransit agencies 
should not bear undue costs for such services, so there may be further 
discussions to explore potential solutions in the future. 
 
AB 2259 (Boerner, D-Solana Beach): Transportation: bicycle safety handbook. 
Position: Support 
 
AB 2259 would have required CalSTA to develop and distribute an annual 
handbook on bicycle and electric bicycle (e-bike) safety, beginning by 
September 1, 2025. AB 2259 aimed to enhance public knowledge of bicycle and 
e-bike safety, reflecting the growing importance of active transportation in 
Orange County and throughout California. AB 2259 would have supported 
OCTA’s commitment to promoting a safe, multimodal transportation system. 
However, the bill was ultimately held in the Senate Committee on Appropriations.   
 
AB 2535 (Bonta, D-Oakland): Trade Corridor Enhancement Program (TCEP) 
Position: Oppose 
 
AB 2535 would have imposed additional restrictions on the allocation of TCEP 
funds, a competitive funding program established by SB 1 (Chapter 5,  
Statutes of 2017) to enhance freight mobility along high-volume freight corridors. 
Instead of focusing on funding goods movement projects, the funding would 
have been prioritized on zero-emission freight infrastructure and restricted the 
ability to improve highways. AB 2535 was sponsored by the Greenlining Institute, 
with the Coalition for Clean Air, Natural Resources Defense Council, and 
Environment California as co-sponsors. The bill was opposed by the Riverside 
County Transportation Commission and Contra Costa Transportation Authority.  
The bill was ultimately unsuccessful, dying in committee largely due to significant 
concerns from labor. 
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Summary 
 
A report containing an analysis of legislation enacted in 2024 affecting OCTA is 
provided. 
 
Attachment 
 
A. Orange County Transportation Authority 2024 End of Year Legislative 

Report  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by:      Approved by: 
         
     
 
Clara Brotcke    Kristin Jacinto 
Associate Government Relations Representative Executive Director  
Government Relations   Government Relations 
(714) 560-5329   (714) 560-5754 
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ORANGE COUNTY TRANSPORTATION AUTHORITY  
2024 END OF YEAR LEGISLATIVE REPORT 

 
LEGISLATION ENACTED  
 

I. Active Transportation 
 
AB 1774 (Dixon, R-Newport Beach): Vehicles: electric bicycles. 
(Chapter 55, Statutes of 2024) 
AB 1774 prohibits the sale of a product or device that can modify the speed capability of 
an electric bicycle in such a way that it no longer meets the statutory definition of an 
electric bicycle. The current definition is a bicycle equipped with fully operable pedals and 
an electric motor of less than 750 watts, which complies with equipment and 
manufacturing requirements adopted by the United States Consumer Product Safety 
Commission. California law further categorizes electric bicycles into three distinct classes 
with a maximum speed of 28 miles per hour. Modification devices or “tuning kits” currently 
on the market allow electric bicycles to go beyond speed limits so that it no longer qualifies 
as an electric bicycle but instead a potentially non-street-legal motorcycle or moped, 
requiring different rules and licenses. AB 1774 stipulates that any sale of electric bicycle 
speed modification devices is therefore classified as a crime.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. OCTA engages in bicycle and electric 
bicycle safety awareness as part of its Active Transportation Program (ATP), OCBike.  
 
AB 1778 (Connolly, D-San Rafael): Vehicles: electric bicycles.  
(Chapter 1005, Statutes of 2024)  
AB 1778 creates the Marin Electric Bicycle Safety Pilot Program, which until  
January 1, 2029, establishes an ordinance in the County of Marin and its incorporated 
areas to prohibit those under 16 years of age from operating a class 2 electric bicycle and 
for those above 16 years of age to be required to wear a helmet when operating a class 
2 electric bicycle. The program has a 60-day probation period which makes any violations 
begin as a warning, but after the 60-day period it is punishable by a fine of $25. The 
county or local authority must run a public information campaign at least 30 days prior to 
the law being enacted.   
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. AB 1778 does not directly apply to OCTA; 
however, OCTA should monitor the effectiveness of the Marin Electric Bicycle Safety Pilot 
Program.   
 
 

 

 

ATTACHMENT A 
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AB 2234 (Boerner, D-Solana Beach): Vehicles: electric bicycles.  
(Chapter 823, Statutes of 2024)  
AB 2234 creates the San Diego Bicycle Safety Pilot Program, which until January 1, 2029, 
establishes an ordinance in the County of San Diego and its unincorporated areas which 
prohibits those under the age of 12 from operating a class 1 or class 2 electric bicycle. 
The program has a 60-day probation period which makes any violations begin as a 
warning, but after the 60-day period it is punishable by a fine of $25. The county or local 
authority must run a public information campaign at least 30 days prior to the law being 
enacted.  
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. AB 2234 does not directly apply to OCTA; 
however, OCTA should monitor the effectiveness of the San Diego Bicycle Safety Pilot 
Program 
 
SB 689 (Blakespear, D-Encinitas): Local coastal program: bicycle lane: 
amendment. 
(Chapter 445, Statutes of 2024) 
SB 689 simplifies the process for local governments seeking to convert existing motorized 
vehicle lanes into dedicated bicycle lanes, transit lanes, or pedestrian walkways within 
California's coastal zone. Under the California Coastal Act of 1976, coastal development 
typically requires a permit, and changes to local coastal programs often involve extensive 
reviews, including traffic studies. SB 689 eliminates the requirement for a traffic study 
when a local government applies for a coastal development permit or seeks to amend a 
local coastal program to convert a motorized vehicle lane to a non-motorized use. SB 689 
applies specifically to projects converting existing vehicle travel lanes into bicycle lanes, 
transit lanes, or pedestrian walkways within the developed portions of a road right-of-way. 
Additionally, if an amendment to a local coastal program is needed for such a conversion, 
it must be processed under a streamlined "de minimis" amendment procedure, provided 
the executive director of the California Coastal Commission (CCC) determines that the 
project enhances public access without significantly limiting current access opportunities. 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes.  
 
SB 1216 (Blakespear, D-Encinitas): Transportation projects: Class III bikeways: 
prohibition. 
(Chapter 788, Statutes of 2024) 
SB 1216 restricts the use of shared lane markings, or “sharrows” on certain roadways 
and revises the eligibility of Class III bikeway projects in the ATP. Under the bill, starting 
on January 1, 2025, agencies responsible for the development or operation of bikeways 
or highways where bicycle travel is allowed will be prohibited from installing new sharrows 
on highways with a posted speed limit greater than 30 miles per hour. An exception is 
made for sharrows installed at or near intersections to connect Class I, Class II, or  
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Class IV bikeways. Additionally, beginning January 1, 2026, the California Transportation 
Commission (CTC) will be prohibited from adding projects that create Class III bikeways 
or sharrows to the ATP unless certain criteria are met. These include the bikeway being 
located on a highway with a design speed limit of 25 miles per hour or less, the inclusion 
of improvements to reduce the speed limit to 25 miles per hour or less, or if the project 
applicant can demonstrate that the bikeway or sharrow is appropriate for the local 
community context and contributes to a lower-stress environment for cyclists. SB 1216 
also requires the CTC to update its guidelines for project eligibility and selection within 
the ATP to reflect these new restrictions. 
 
OCTA Position – Monitor  
 
Impact on OCTA: SB 1216 could have significant implications for OCTA and cities in 
Orange County that receive funding through the ATP. The bill's restrictions on the use of 
sharrows and the development of Class III bikeways on roads with higher speed limits 
could limit the flexibility in designing and implementing future bicycle infrastructure 
projects.  
 
SB 1271 (Min, D-Irvine): Electric bicycles, powered mobility devices, and storage 
batteries. 
(Chapter 791, Statutes of 2024) 
SB 1271 provides clarification on the definitions and regulatory standards for electric 
bicycles and establishes safety requirements for electric bicycles, powered mobility 
devices, and storage batteries. Existing law defines electric bicycles based on motor 
power and speed limits and requires manufacturers and distributors to label electric 
bicycles with specific information. SB 1271 clarifies that an electric bicycle must have fully 
operable pedals and an electric motor of less than 750 watts and specifies that the motor 
on a Class I or Class III electric bicycle cannot exclusively propel the bicycle. The bill also 
prohibits certain vehicles from being advertised or sold as electric bicycles unless they 
meet the prescribed classification and labeling requirements. 
 
Beginning January 1, 2026, the State Fire Marshal is required to adopt regulations 
promoting fire and electrical safety for electric bicycles, powered mobility devices, and 
storage batteries. SB 1271 mandates that electric bicycles, powered mobility devices, and 
storage batteries sold, leased, or distributed in California after this date must have their 
storage batteries tested by an accredited laboratory for compliance with specified safety 
standards. These products must display the logo, wordmark, or label of the accredited 
laboratory and indicate the test standard used to verify compliance. 
 
Starting January 1, 2028, SB 1271 prohibits the rental of electric bicycles, powered 
mobility devices, charging systems, or storage batteries unless they have been tested 
and meet the specified safety standards. Additionally, manufacturers, importers, 
distributors, and retailers of these products must provide accurate test reports upon 
request. A violation of these requirements would constitute a crime, thereby imposing a 
state-mandated local program. SB 1271 establishes regulatory oversight to ensure the 
safety of electric bicycles, powered mobility devices, and storage batteries. 
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OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. SB 1271 does not appear to have a direct 
impact on OCTA; however, the bill introduces new regulatory requirements for electric 
bicycles, powered mobility devices, and storage batteries, which may be of interest to 
cities within Orange County. Given the growing use of electric bicycles and other   
micro-mobility solutions in urban areas, cities within Orange County may be monitoring 
this legislation closely, as it could influence local policies related to active transportation.  

II. Audits, Records, Reports, and Litigation 
 
AB 1147 (Addis, D-San Luis Obispo): Disability, Equity, Transparency, and 
Accountability Act of 2024. 
(Chapter 902, Statutes of 2024) 
This legislation makes changes to the Lanterman Developmental Disabilities Services 
Act. Specifically, AB 1147 subjects regional centers to the California Public Records Act 
(CPRA), allowing public access to their records. The bill is intended to align with findings 
from the California State Auditor and Little Hoover Commission, which have asserted that 
there must be an oversight of developmental services to improve service quality and 
ensure equitable access for all Californians with disabilities. 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. OCTA provides transportations services to 
several regional centers. 
 
AB 1785 (Pacheco, D-Downey): California Public Records Act. 
(Chapter 551, Statutes of 2024) 
This legislation addresses the provisions of the CPRA, which currently requires that state 
and local agencies make their records available for public inspection unless an exemption 
applies. Current law also stipulates that state or local agencies cannot post the home 
address or telephone number of any elected or appointed official without written consent 
from the individual first. AB 1777 expands this provision, prohibiting a state or local 
agency from publicly posting the home address, telephone number, or both the name and 
assessor parcel number associated with the home address of any elected or appointed 
official without receiving the written consent of that individual first.  
 
OCTA Position – Monitor  
 
Impact on OCTA: OCTA is subject to the CPRA. This legislation may protect the privacy 
of OCTA’s Board of Directors, which is composed of elected and appointed officials.  
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AB 1881 (Davies, R-Oceanside): California Coastal Commission: scientific panel 
expertise: coastal erosion. 
(Chapter 88, Statutes of 2024) 
Under current law, the CCC must convene one or more scientific panels to review 
technical documents and reports and to give advice and make recommendations to the 
CCC before making decisions requiring scientific expertise. Existing law requires these 
panels to be composed of people with expertise in areas such as marine biology, 
fisheries, geographic information systems, water quality, and more. AB 1881 requires that 
a person with expertise in coastal erosion also be included in these panels.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. OCTA has been heavily engaged with the 
CCC on its coastal rail projects and should monitor the development of including a coastal 
erosion expert on the CCC’s scientific panels as it could impact decision making as it 
relates to permitting in the coastal zone.  
 
AB 1972 (Alanis, R-Modesto): Regional property crimes task force.  
(Chapter 167, Statutes of 2024) 
AB 1972 requires the regional property crimes task force convened by the California 
Highway Patrol (CHP) and Department of Justice to assist railroad police and specifically 
adds cargo theft as a property crime for consideration by the regional property crimes 
task force. To address the increasing number of cargo thefts perpetrated by organized 
crime rings, CHP’s Organized Retail Crimes Task Force aims to provide railroad police 
with logistical support, equipment, and personnel resources in counties identified with the 
increased cargo theft. 
 
Urgency Bill – Effective Immediately  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes.  
 
AB 2013 (Irwin, D-Thousand Oaks): Generative artificial intelligence: training data 
transparency. 
(Chapter 817, Statutes of 2024) 
AB 2013 requires that developers of a generative artificial intelligence (GenAI) system or 
service must publish the data it used to train the system or service online by  
January 1, 2026, if the system or service was released on or after January 1, 2022. The 
datasets would include the sources, a description of its intended purpose, the number of 
data points included, a description of the data points, whether the datasets include any 
protected data, whether the datasets include any personal information, and more. There 
are exemptions if the system or service is for operation of aircraft or for defense purposes.  
 
OCTA Position – Monitor 
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Impact on OCTA: For informational purposes. This legislation is targeted at increasing 
transparency with data used in artificial intelligence. At this time, OCTA is still testing the 
use of artificial intelligence. As OCTA seeks to procure any type of GenAI software, it may 
wish to evaluate the datasets provided.  
 
AB 2299 (Flora, R-Ripon): Labor Commissioner: whistleblower protections: model 
list of rights and responsibilities. 
(Chapter 105, Statutes of 2024) 
AB 2299 mandates that the Labor Commissioner develop a standardized model list of 
whistleblower rights and protections, which would be available on the Labor 
Commissioner’s website. Employers who use this model list for display would be 
automatically considered in compliance with the law’s posting requirement. Additionally, 
state agencies posting certain required notices that include the whistleblower hotline 
number will also be considered compliant with this regulation.  
 
OCTA Position – Monitor  
 
Impact on OCTA: As public employers, county agencies like OCTA are already subject 
to whistleblower protection laws that prevent retaliation against employees who report 
legal violations. OCTA could potentially utilize the options offered by AB 2299 as part of 
its compliance obligations.  
 
AB 2455 (Gabriel, D-Encino): Whistleblower protection: state and local government 
procedures. 
(Chapter 568, Statutes of 2024) 
AB 2455 makes changes to existing whistleblower protection laws to enhance the 
procedures for reporting and investigating improper government activity at the state and 
local levels. Specifically, this bill authorizes city, county, or city and county auditors or 
controllers, or their designees, to maintain a whistleblower hotline for reporting improper 
governmental activities. It also broadens the definition of “fraud, waste, or abuse” to 
include activities by local agencies, employees, contractors, and subcontractors, while 
ensuring confidentiality for whistleblowers and subjects of investigations. AB 2455 also 
expands the duties of auditors or controllers in conducting investigative audits and makes 
the identity of whistleblowers confidential. Additionally, this legislation aligns local 
whistleblower procedures with the California Whistleblower Protection Act by defining 
“improper governmental activity” to include misuse of state expenditures and requiring 
reports to be shared with the appropriate legislative committees. 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes.  
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AB 3007 (Hoover, R-Folsom): California Environmental Quality Act: record of 
environmental documents: format. 
(Chapter 583, Statutes of 2024) 
Instead of requiring the county clerk and the Governor’s Office of Land Use and Climate 
Innovation (LUCI) to maintain a California Environmental Quality Act (CEQA) record 
received from the California Department of Fish and Wildlife both electronically and in 
paper, AB 3007 would only require the county clerk and LUCI to maintain the record 
electronically and authorize the county and LUCI to maintain the record on paper. 
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. Previous legislation had changed 
requirements for notices and other environmental review documents to be filed 
electronically. This legislation is focused on conforming other CEQA document 
requirements to be electronic, as well.  
 
AB 3123 (Jones-Sawyer, D-Los Angeles): Los Angeles County Metropolitan 
Transportation Authority: board code of conduct: lobbying rules.  
(Chapter 755, Statutes of 2024) 
AB 3123 revises the governance and ethical oversight of the Los Angeles County 
Metropolitan Transportation Authority (LA Metro). It amends the existing code of conduct 
for LA Metro’s 14-member board by aligning its ethics requirements with state laws 
applicable to other public officials, eliminating specific rules related to gifts and financial 
conflicts of interest, and removing certain prohibitions on gifts to board members and 
employees. The bill also clarifies that the LA Metro board’s code of conduct supplements 
any additional rules or codes the board may adopt. 
 
One of the key changes introduced by the bill is a restructuring of the role of LA Metro’s 
ethics officer, including limits on their removal from office, and expansion in 
responsibilities to include advising the board and LA Metro on matters of ethics, lobbying, 
campaign finance, fair procurement practices, and conflicts of interest. The ethics officer 
is also empowered to make recommendations to the inspector general regarding potential 
violations of the code of conduct. The bill also revises LA Metro’s lobbying regulations. It 
authorizes the ethics officer to provide guidance on implementing statutory lobbying 
requirements and to make changes to the information required in annual registration 
statements and quarterly lobbying activity reports. The ethics officer is also authorized to 
audit these filings and impose penalties for late submissions. Furthermore, the bill applies 
various prohibitions on lobbyists to lobbyist employers and allows the ethics officer to 
enforce these provisions. 
 
It also modifies post-employment restrictions for LA Metro board members and 
employees by shortening the prohibition on accepting compensation from an LA Metro 
contractor after leaving the agency from three years to 12 months, while also expanding 
the scope of this restriction. The inspector general is authorized to enforce this provision. 
 
OCTA Position – Monitor  
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Impact on OCTA: For informational purposes. 
 
AB 3130 (Quirk-Silva, D-La Palma): County board of supervisors: disclosure. 
(Chapter 251, Statutes of 2024) 
AB 3130 introduces additional transparency requirements for county boards of 
supervisors when appropriating funds to nonprofit entities. Under existing law, public 
officials are prohibited from having a financial interest in contracts they oversee, with 
certain exceptions for remote interests, including those involving nonprofit organizations. 
Current law allows these exceptions if the remote interest is disclosed and recorded 
before the board acts on the contract, with the interested party abstaining from the vote. 
AB 3130 builds upon these provisions by mandating that any member of a board of 
supervisors must disclose a known family relationship with an officer or employee of a 
nonprofit entity prior to the board appropriating money to that nonprofit. This bill aims to 
further strengthen transparency and prevent potential conflicts of interest in financial 
decisions involving county boards of supervisors. 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes.  
 
SB 896 (Dodd, D-Napa): Generative Artificial Intelligence Accountability Act. 
(Chapter 928, Statutes of 2024) 
SB 896, the Generative Artificial Intelligence Accountability Act, requires the California 
Department of Technology, under the guidance of several state agencies, to update the 
report mandated by Executive Order No. N-12-23 (2023), which focuses on the impact of 
GenAI. Key elements include a requirement for state agencies to provide disclaimers 
when using GenAI to communicate directly with individuals regarding government 
services or benefits. These communications must clearly indicate they were generated 
by artificial intelligence (AI) and provide information on how to contact a human 
representative. Additionally, the Office of Emergency Services (OES) is required to 
perform risk analyses of potential threats posed by GenAI to California's critical 
infrastructure, including risks that could lead to mass casualty events. These analyses 
will be summarized and submitted to the Legislature annually. 
 
SB 896 also emphasizes the importance of equity and privacy in the use of AI, aiming to 
prevent discrimination or bias in AI systems. It promotes collaboration with academia and 
industry experts and encourages public-private partnerships to develop workforce training 
in AI-related fields. The bill takes steps to ensure AI systems are aligned with existing 
state and federal privacy laws and that they contribute to equitable outcomes for all 
Californians. 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
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SB 1181 (Glazer, D-Antioch): Campaign contributions: agency officers. 
(Chapter 785, Statutes of 2024) 
SB 1181 amends the Political Reform Act of 1974, which restricts certain campaign 
contributions exceeding $250 to agency officers from parties or participants involved in 
agency proceedings on licenses, permits, or entitlements. The current act mandates 
disclosure of contributions within the last 12 months on the record of the proceeding.  
SB 1181 would exempt particular proceedings from these restrictions, including the 
periodic review or renewal of development agreements and competitively bid contracts, 
provided no material modifications or amendments are proposed exceeding ten percent 
of the contract's value or $50,000, whichever is lower. Additionally, city attorneys and 
county counsels offering legal advice without decision-making authority would be 
excluded from the definition of "officer" in these contexts. The bill extends the timeframe 
for an agency officer to return contributions that would otherwise disqualify them from 
participating in a proceeding, allowing for a return up to 30 days after making a decision. 
SB 1181 codifies existing regulations from the Fair Political Practices Commission 
(FPPC) regarding the definition of an "agent", clarifying that individuals providing technical 
data or preparing architectural or engineering submissions without the intent to influence 
a proceeding are not considered agents. SB 1181 also integrates specific amendments 
proposed by SB 1243 (Chapter 1017, Statutes of 2024), with these changes only 
becoming effective if SB 1181 is enacted after SB 1243. 
 
OCTA Position – Monitor  
 
Impact on OCTA: This legislation could impact board members’ ability to engage on some 
items. 
 
SB 1243 (Dodd, D-Napa): Campaign contributions: agency officers  
(Chapter 1017, Statutes of 2024)  
Under the Political Reform Act of 1974 (also referred to as the Levine Act), there is a 
prohibition against certain contributions over $250 to be made to an officer by an agency, 
party, and participants during a proceeding involving a license, permit, or other 
entitlement for use. It additionally requires disclosure of contributions over $250 from a 
party or agency within 12 months and disqualifies an officer from participating in   
decision-making regarding an agency’s permit if they are aware of the contributions. An 
officer can deflect the violation within 14 days of receiving the contribution by returning 
the excess amount of the contribution to align with the $250 limit.  SB 1243 raises the 
contribution limit from $250 to $500 and would increase the 14-day reporting period to  
30 days in 2025. The bill does not apply to developers working on state-mandated 
housing projects or to labor unions if a decision affects membership dues.   
 
OCTA Position – Monitor   
 
Impact on OCTA: This legislation could impact board members’ ability to engage on 
certain items.   
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III. Employment Terms and Workforce Development 
 
AB 1239 (Calderon, D-City of Industry): Workers’ compensation: disability 
payments. 
(Chapter 806, Statutes of 2024) 
Under current law, the workers' compensation system provides benefits to employees 
injured on the job, including temporary and permanent disability payments. Employers 
are currently allowed, until January 1, 2025, to offer a program that deposits these 
payments into prepaid card accounts for employees. AB 1239 extends the option for 
employers to deposit disability payments into prepaid card accounts until January 1, 2027. 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes.  
 
AB 1870 (Ortega, D-Hayward): Notice to employees: legal services. 
(Chapter 87, Statutes of 2024)  
AB 1870 addresses existing law mandating a workers' compensation system, overseen 
by the Administrative Director of the Division of Workers' Compensation, to compensate 
employees for work-related injuries. Employers must post a notice in a conspicuous, 
employee-accessible location, detailing where to report injuries, employees' rights to 
select and change treating physicians, and protections against discrimination. AB 1870 
requires the notice to also inform injured employees of their right to consult a licensed 
attorney regarding their workers’ compensation rights.   
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
 
AB 1976 (Haney, D-San Francisco): Occupational safety and health standards: first 
aid materials: opioid antagonists.  
(Chapter 689, Statutes of 2024) 
By December 1, 2027, AB 1976 requires the California Division of Occupational Safety 
and Health (Cal/OSHA) to submit a draft rulemaking proposal to require first aid materials 
in a workplace to include naloxone hydrochloride or another opioid antagonist used to 
reverse opioid overdoses and instructions of using the opioid antagonist. In the 
rulemaking, Cal/OSHA must consider providing guidance on proper storage of the opioid 
antagonist. The standards board must consider for adoption these revisions by  
December 1, 2028.  
 
OCTA Position – Monitor 
 
Impact on OCTA: OCTA should monitor the development and consideration of this 
rulemaking to ensure that OCTA is compliant if it becomes effective. This could include 
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making these opioid antagonists available at the workplace and providing proper training, 
as necessary. 
 
AB 2123 (Papan, D-San Mateo): Disability compensation: paid family leave. 
(Chapter 949, Statutes of 2024) 
AB 2123 makes changes to the existing paid family leave program within California’s state 
disability insurance system. Current law allows workers to receive wage replacement 
benefits when they take time off to care for seriously ill family members, bond with a new 
child, or address certain military-related extremities. Employers are currently permitted to 
require employees to use up to two weeks of earned vacation before receiving these 
benefits in a 12-month period. AB 2123 eliminates the employer’s ability to impose this 
requirement, making it inapplicable to any disability claims starting on or after   
January 1, 2025.  
 
OCTA Position – Monitor  
 
Impact on OCTA: AB 2123 would impact OCTA by requiring adjustments to leave policies 
and administrative procedures, as employees would no longer be required to use accrued 
vacation before accessing paid family leave benefits. As such, human resources policies 
would need to be updated to reflect the new provisions.  
 
AB 2325 (Lee, D-Milpitas): San Francisco Bay Area Rapid Transit District: officers 
and employees: designation and appointment.  
(Chapter 106, Statutes of 2024) 
AB 2325 eliminates the treasurer and controller positions of the Bay Area Rapid Transit 
District (BART) to be replaced by the newly created Chief Financial Officer (CFO) 
position, subject to appointment and removal by the general manager. An audit of BART’s 
financial functions conducted by the office of the BART Inspector General found that 
BART would benefit by consolidating financial operations under a CFO within the span of 
control of the General Manager thus removing bifurcated reporting lines and creating 
greater accountability under the General Manager.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes.  
 
AB 2337 (Dixon, R-Newport Beach): Workers’ compensation: electronic signatures. 
(Chapter 392, Statutes of 2024) 
AB 2337 amends the Labor Code to authorize the use of electronic signatures for specific 
workers’ compensation documentation. Under current law, the Uniform Electronic 
Transactions Act allows electronic records and signatures to be legally recognized, 
ensuring they are not denied validity solely based on their electronic format. AB 2337 
builds upon these existing electronic transaction standards by specifying that, within 
workers’ compensation, documents requiring signatures may be submitted with electronic 
signatures. An “electronic signature” in this bill refers to an electronic sound, symbol, or 
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process associated with an electronic record, performed by a person with the intent to 
sign.  
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
 
AB 2474 (Lackey, R-Palmdale): Retirement: County Employees Retirement Law of 
1937: benefit payments and overpayments. 
(Chapter 108, Statutes of 2024) 
AB 2474 amends the County Employees Retirement Law of 1937 (CERL) and the Public 
Employees' Pension Reform Act of 2013 (PEPRA) to address benefit payments, 
overpayments, and post-retirement employment for county employees. The bill expands 
the definition of "account of the retired member or survivor of a deceased retired member" 
to include accounts held in a living trust or income-only trust. It also authorizes, until 
January 1, 2028, the Los Angeles County Board of Retirement to allow retirees to receive 
benefit payments via a prepaid account. The County of Los Angeles is required to report 
on the implementation of this provision to the Legislature by November 30, 2027. 
 
Additionally, AB 2474 strengthens post-retirement employment rules by prohibiting 
retirees from being re-employed by a county or district under the same retirement system 
unless they are reinstated or qualify for exceptions outlined in CERL or PEPRA. Any 
retiree employed in violation of these rules must reimburse the retirement system for any 
benefits received during the period of unauthorized employment. Public employers that 
employ retirees in violation of these provisions are required to pay the system 
contributions, interest, and administrative expenses associated with the infraction. 
 
AB 2474 also allows retirement boards to impose penalties on employers that fail to 
properly enroll retirees or violate the employment provisions, subject to specific 
procedural and notice requirements. While AB 2474 does not require direct 
appropriations, it imposes fiscal responsibilities on counties and employers that violate 
re-employment rules, necessitating additional oversight to ensure compliance. The intent 
of the bill is to improve accountability and proper management of retirement benefits, with 
particular focus on addressing concerns within the County of Los Angeles. 
 
OCTA Position – Monitor 
 
Impact on OCTA: Since OCTA participates in the Orange County Employees Retirement 
System (OCERS), which is governed by the CERL, AB 2474 could have direct 
implications for OCTA.  
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AB 2499 (Schiavo, D-Santa Clarita): Employment: unlawful discrimination and paid 
sick days: victims of violence. 
(Chapter 967, Statutes of 2024) 
AB 2499 strengthens employment protections for victims of violence and their family 
members by prohibiting employers from discriminating, retaliating, or terminating 
employees for taking time off to deal with the effects of violence, such as domestic 
violence, sexual assault, or stalking. This legislation expands the circumstances under 
which employees may take time off to address personal or family-related needs stemming 
from violence, such as obtaining medical attention, securing a restraining order, seeking 
psychological counseling, attending legal proceedings, or participating in safety planning.  
 
AB 2499 also requires employers with 25 or more employees to provide reasonable 
accommodation for employees or their family members who are victims of violence, such 
as safety measures in the workplace. Employers must engage in a good faith, interactive 
process with the employee to determine effective accommodations and ensure the safety 
of the employee while at work. Certification may be required to verify the need for time off 
or accommodation, with strict confidentiality maintained. AB 2499 also mandates that 
employers notify employees of their rights under this law, and the Department of Fair 
Employment and Housing will develop a notice form for this purpose.  
 
OCTA Position – Monitor  
 
Impact on OCTA: OCTA must ensure compliance with these expanded protections. 
 
AB 2522 (Carrillo, D-Los Angeles): Air districts: governing boards: compensation. 
(Chapter 406, Statutes of 2024) 
AB 2522 would adjust the compensation limits for members of governing boards of 
various air districts in California, including the South Coast Air Quality Management 
District (SCAQMD), the San Diego County Air Pollution Control District, the Bay Area Air 
Quality Management District, and the Sacramento Metropolitan Air Quality Management 
District. For the South Coast and San Diego County districts, AB 2522 increases the 
maximum allowable compensation for board members from $100 to $200 per day and 
raises the monthly cap from $1,000 to $2,000. This legislation also allows these districts 
to adjust compensation limits further through a public resolution adopted at an open 
regular meeting but prohibits automatic further increases in compensation.  
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes.  
 
AB 2561 (McKinnor, D-Inglewood): Local public employees: vacant positions.  
(Chapter 409, Statutes of 2024) 
AB 2561 amends the Meyers-Milias-Brown Act (MMBA) to require public agencies to 
publicly present information regarding job vacancies and recruitment and retention efforts 
at least once per fiscal year during a public hearing. Recognized employee organizations 
are entitled to present at these hearings. If the number of job vacancies within a single 
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bargaining unit meets or exceeds 20 percent of the total authorized full-time positions, the 
bill mandates that, upon request from the employee organization, the public agency to 
provide additional information regarding these vacancies during the hearing. This 
includes data on vacancy rates, efforts to fill the positions, and any challenges faced in 
recruitment or retention.  
 
OCTA Position – Monitor  
 
Impact on OCTA: OCTA is not subject to the MMBA but the impacts of this bill could be 
observed at other public agencies subject to these requirements.  
 
AB 2631 (Fong, D-Monterey Park): Local agencies: ethics training. 
(Chapter 201, Statutes of 2024) 
AB 2631 requires the FPPC, in consultation with the Attorney General, to create, 
maintain, and provide an ethics training course for local agency officials. This builds upon 
the existing practice established in October 2006, when the FPPC launched a free online 
training program that allowed local officials to meet California's legal requirement of at 
least two hours of ethics training every two years. By making the FPPC’s free training 
mandatory, local agencies can reduce costs and resource use, as they are no longer 
required to develop or purchase their own training programs. 
 
OCTA Position – Monitor 
 
Impact on OCTA: AB 2631 requires the FPPC, in consultation with the Attorney General, 
to provide a standardized ethics training course for local agency officials. This legislation 
will impact the OCTA Board of Directors, as they are required to complete ethics training 
every two years under AB 1234 (Chapter 700, Statutes of 2005). The FPPC’s mandatory, 
free online course will simplify compliance for OCTA Board Members by offering a   
cost-effective and easily accessible training option. This will reduce the administrative 
burden on OCTA, as the agency will no longer need to develop or purchase separate 
ethics training materials, ultimately saving time and resources. 
 
AB 2284 (Grayson, D-Concord): County employees’ retirement: compensation. 
(Chapter 824, Statutes of 2024) 
AB 2284 amends the CERL, which governs county retirement systems and pension 
benefits. Under current law, “compensation earnable” for a retirement system member is 
defined by the average compensation for a period based on the average number of days 
worked by those in similar positions, as determined by the board of retirement. AB 2284 
would authorize a retirement system to define “grade” in circumstances where it has not 
already done so, allowing it to refer to a group of employees who share commodities such 
as job duties, schedules, work location, or collective bargaining unit. However, these 
provisions would not take effect in a county until the county’s board of supervisors adopts 
a resolution by majority vote to make them applicable.  
 
OCTA Position – Monitor  
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Impact on OCTA: OCTA uses OCERS, which would have the option to redefine the term 
“grade” for the purposes of calculating pension benefits and grouping employees based 
on job duties, schedules, collective bargaining units, or other logical work-related factors. 
If the Orange County Board of Supervisors (BOS) adopts a resolution to implement these 
provisions, OCTA may experience changes in how pensionable compensation is 
calculated for its employees.  
 
AB 3025 (Valencia, D-Anaheim): County employees’ retirement: disallowed 
compensation: benefit adjustments. 
(Chapter 427, Statutes of 2024) 
AB 3025 addresses how disallowed compensation is handled within retirement systems 
established under the CERL, which governs the pension benefits for county employees, 
including those covered under OCERS. The bill mandates specific actions when 
compensation reported for a member is determined to be disallowed under PEPRA or 
other relevant laws. For active members, if compensation is found to be disallowed, the 
retirement system must require the employer to cease reporting this compensation. 
Additionally, employer contributions made on the disallowed compensation must be 
credited against future contributions to benefit the employer. Any member contributions 
related to the disallowed compensation must be returned to the member, either directly 
or indirectly through the employer, unless the retirement system has already begun a 
recalculation process. 
 
For retired members, survivors, or beneficiaries whose final compensation was based on 
disallowed compensation, the bill requires the retirement system to permanently adjust 
their benefits to exclude the disallowed compensation. The employer contributions made 
on disallowed compensation must also be credited against future contributions. Member 
contributions on disallowed compensation must be returned directly to the retired 
member, survivor, or beneficiary. Additionally, the bill mandates that employers who 
reported contributions on disallowed compensation make a specified payment to the 
affected retiree, survivor, or beneficiary as part of the adjustment process. 
 
AB 3025 allows retirement systems that initiated a benefit recalculation process before 
January 1, 2024, to continue using their established processes for adjusting benefits. 
Furthermore, AB 3025 grants employers the ability to submit proposed compensation 
items for review by the retirement system, starting January 1, 2025, if these items are 
intended to form the basis of pension calculations. The system is required to provide 
guidance on whether such compensation is permissible under applicable laws. The bill 
also ensures confidentiality for information related to retired members, survivors, or 
beneficiaries affected by disallowed compensation. Finally, the bill includes provisions to 
protect public access to the meetings and writings of public bodies, adhering to existing 
constitutional requirements by providing legislative findings that justify the confidentiality 
and protection of sensitive information. 
 
OCTA Position – Monitor  
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Impact on OCTA: OCTA would be subject to these processes as a member of OCERS, 
as applicable.  
 
SB 399 (Wahab, D-Fremont): Employer communications: intimidation  
(Chapter 670, Statutes of 2024)  
SB 399 prohibits employers from threatening to subject an employee to discrimination, 
discharge, and retaliation due to an employee declining to attend an employer-sponsored 
meeting whose main objective is to discuss employer’s political and religious opinions 
and beliefs. If an employee declines to attend, they will continue to be paid during the 
duration of the meeting. SB 399 does not prohibit employer meetings which cover 
information an employer is required to communicate by law and information necessary 
for employees to complete their job duties. If a violation of SB 399 occurs, a $500 fine will 
be imposed on the employer for each violation.  
 
 OCTA Position – Monitor  
 
Impact on OCTA: OCTA will need to update corresponding policies related to these 
prohibitions to ensure compliance.  
   
SB 1090 (Durazo, D-Los Angeles): Unemployment insurance: disability and paid 
family leave: claim administration. 
(Chapter 876, Statutes of 2024) 
SB 1090 makes changes to the administration of unemployment compensation disability 
and paid family leave benefits in California. Existing law requires contributions to the 
Unemployment Compensation Disability Fund from workers’ wages to cover wage loss 
due to sickness, injury, or other qualifying reasons, with set standards for eligibility to 
receive these benefits. The State also operates a paid family leave program that provides 
up to eight weeks of wage replacement for workers taking time off to care for a seriously 
ill family member. Also, under current law, the Employment Development Department 
(EDD) is required to issue the first payment of unemployment compensation disability 
benefits to eligible claimants within 14 days of receiving a properly completed claim.   
SB 1090 modifies this requirement by specifying that payments must be made within  
14 days of receiving the claim or as soon as eligibility begins, whichever is later. 
Additionally, the bill aligns the paid family leave program’s payment schedule with this 
revised timeline and repeals the existing requirement that paid family leave benefits follow 
the general provisions of unemployment and disability compensation law.  SB 1090 also 
allows individuals to initiate the claims process up to 30 days before the anticipated first 
compensable day, instead of filing after the first compensable day, as previously required. 
These changes will take effect once they are incorporated into the EDD’s integrated 
claims management system as part of the EDDNext modernization project. 
 
OCTA Position – Monitor  
 
Impact on OCTA: This bill allows individuals to initiate claims earlier and could have 
impacts on employees at OCTA who need to take leave due to disability or to care for a 
seriously ill family member.  
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SB 1100 (Portantino, D-Glendale): Discrimination: driver’s license.   
(Chapter 877, Statutes of 2024)  
Under current law, the California Fair Employment and Housing Act provides protection 
to potential and existing employees from discrimination practices. SB 1100 makes it 
unlawful for employers to require applicants or employees to have a driver’s license for a 
job position, unless the position directly needs a driver’s license in order to complete job 
duties or if "alternative modes of transportation" will not suffice in order to complete job 
duties. If the position duties do require a driver’s license to perform tasks, then the 
employer is required to list this exception in their original job listing.  
 
OCTA Position -- Monitor  
 
Impact on OCTA: OCTA human resources should be aware of this bill for future 
employment listings, noting the exception when it comes to performing specific job 
duties.   
 
SB 1321 (Wahab, D-Fremont): Employment Training Panel: employment training 
program: projects and proposals. 
(Chapter 469, Statutes of 2024) 
SB 1321 makes changes to the existing Employment Training Panel (ETP) within the 
EDD, which funds projects that meet criteria to promote a competitive economy and 
support high-wage, high-skilled jobs, particularly in manufacturing. The bill expands  
the scope of the ETP's goals by including disadvantaged, marginalized, and 
underrepresented workers in hiring, training, and advancement efforts. Additionally,  
SB 1321 authorizes apprenticeship programs registered with the Division of 
Apprenticeship Standards to receive ETP funding. SB 1321 introduces new requirements 
for proposals seeking funding. Applicants must now include an attestation confirming 
compliance with all state and federal labor and health and safety laws, as well as a 
declaration affirming no final determination, order, or judgment exists against them for 
labor law violations. If an applicant fails to provide this attestation, their proposal will be 
ineligible for consideration or approval. Furthermore, the ETP must regularly publish and 
update a list of all applicants every 60 days, ensuring transparency and public access. 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
 
SB 1162 (Cortese, D-Campbell): Public contracts: employment compliance reports: 
apprenticeship programs. 
(Chapter 882, Statutes of 2024) 
SB 1162 introduces new requirements related to employment compliance reports for 
public contracts involving skilled and trained workforces. Under existing law, public 
entities must obtain enforceable commitments from bidders, contractors, or other entities 
to use a skilled and trained workforce for certain projects, with monthly reports required 
to demonstrate compliance. A “skilled and trained workforce” is defined as having at least 
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60 percent of the skilled journeypersons employed on the project to be graduates of an 
apprenticeship program in the relevant occupation. SB 1162 enhances the reporting 
requirements by mandating that the monthly compliance reports include the full name, 
the name, and location of the apprenticeship program, and the graduation date of all 
workers relied upon to meet the apprenticeship graduation percentage requirement. 
Additionally, SB 1162 directs the Division of Apprenticeship Standards within the 
Department of Industrial Relations to establish a public online database by July 1, 2025. 
This database will allow the verification of a worker’s graduation from a California 
apprenticeship program and will be searchable by the worker’s first name, last name, and 
graduation date. 
 
OCTA Position – Monitor  
 
Impact on OCTA: SB 1162 may have an operational impact on OCTA by increasing 
administrative oversight and compliance requirements for projects that involve 
apprenticeship programs.  

IV. Environment, Resiliency, and Adaptation 
 
AB 1889 (Friedman, D-Burbank): Conservation element: wildlife and habitat 
connectivity. 
(Chapter 686, Statutes of 2024) 
AB 1889 expands the requirements of the conservation element as part of the Planning 
and Zoning Law, which mandates the adoption of a comprehensive general plan that 
includes various elements, such as land use and conservation, and requires 
consideration of the impacts of development on natural resources located on public lands. 
AB 1889 expands the requirements of the conservation element by mandating that, upon 
the next update of one or more elements on or after January 1, 2028, cities and counties 
must also consider the effects of development on wildlife movement and habitat 
connectivity. Specifically, it requires the conservation element to identify and analyze 
connectivity areas, permeability, natural landscapes, and existing or planned wildlife 
passage features within the jurisdiction. It further requires local governments to assess 
the impacts of development and any barriers created by development on wildlife and 
habitat connectivity. AB 1889 allows local jurisdictions to incorporate by reference existing 
plans that meet these new requirements, such as certified local coastal plans, into their 
general plans. Additionally, cities and counties updating their conservation elements are 
encouraged to consider adopting appropriate standards and policies, consult with 
relevant entities, and use the best available scientific data regarding landscape 
connectivity. The bill also authorizes jurisdictions to include a separate wildlife 
connectivity element in their general plans to meet these requirements.  
 
OCTA Position – Monitor  
 
Impact on OCTA: AB 1889 could have several indirect impacts on OCTA, as it expands 
the scope of local conservation planning to include wildlife movement and habitat 
connectivity.  
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SB 1136 (Stern, D-Calabasas): California Global Warming Solutions Act of 2006: 
report. 
(Chapter 184, Statutes of 2024) 
Existing law requires the California Air Resources Board (CARB) to provide an annual 
presentation to the Joint Legislative Committee on Climate Change Policies, evaluating 
emission trends and include a discussion of the regulatory requirements, initiatives, and 
other programs that may influence those trends. SB 1136 changes the focus of this report 
to topics related to CARB’s Scoping Plan. As background, the Scoping Plan lays out a 
path to achieve targets for carbon neutrality and reduce greenhouse gas (GHG) 
emissions by 85 percent below 1990 levels no later than 2045.  
 
OCTA Position – Monitor 
 
Impact on OCTA: OCTA staff should monitor this annual report and presentation as it 
may pertain to OCTA planning efforts.  
 
SB 1158 (Archuleta, D-Norwalk): Carl Moyer Memorial Air Quality Standards 
Attainment Program.  
(Chapter 459, Statutes of 2024) 
The Carl Moyer Memorial Air Quality Standards Attainment Program funds the 
incremental cost of cleaner-than-required vehicles, engines, and equipment to help 
achieve emission reductions that otherwise would not happen. This program is 
administered by CARB through local air districts. SB 1158 extends the deadline for the 
local air district to liquidate the funds from four years to six years after the date of 
disbursement. According to local air districts, this was needed due to challenges 
associated with supply chain and more time needed to deploy zero-emission technology.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes.  

V. Funding 
 
AB 761 (Friedman, D-Glendale): Local finance: enhanced infrastructure financing 
districts. 
(Chapter 344, Statutes of 2024) 
Existing law allows for the creation of enhanced infrastructure financing districts (EIFD) 
to support public capital facilities or community projects. A city or county can propose an 
EIFD by adopting a resolution that outlines the intention and boundaries of the district. 
The public financing authority must create and adopt an infrastructure financing plan that 
aligns with general and specific plans. This plan must include a financing section detailing 
funding strategies, tax limits, and a termination date, normally not exceeding 45 years 
from bond issuance approval. AB 761 specifies that infrastructure plans proposed on or 
after January 1, 2025, and focused on passenger rail projects in Los Angeles County with 
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at least 75 percent of district revenue used for federal Transportation Infrastructure 
Finance and Innovation Act (TIFIA) loan debt service, the EIFD’s existence can extend 
up to 75 years from the TIFIA loan approval date. This aligns with the newly extended 
maximum term of a TIFIA loan established by the Infrastructure Investment and Jobs Act.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. OCTA may wish to monitor the 
development of any passenger rail projects that result through an EIFD in Los Angeles 
County to determine impacts it has on regional rail service in Southern California.  
 
AB 2086 (Schiavo, D-Santa Clarita): Transportation funding: California 
Transportation Plan (CTP): public dashboard. 
(Chapter 629, Statutes of 2024) 
Current law requires the California Department of Transportation (Caltrans) to prepare 
the CTP to submit to the Governor and the Legislature. The CTP is California’s  
long-range transportation plan that provides a vision for how the State will meet its 
transportation needs consistent with the state’s GHG emission goals. AB 2086 would 
require that the CTP include a new financial element, which will provide a comprehensive 
summary of the full cost associated with implementing the plan in the long term. 
Specifically, it requires detailed cost summaries for the first ten years of the planning 
period, an analysis of available revenues throughout the entire planning period, and an 
assessment of what aspects of the plan are feasible based on realistic revenue 
projections.  AB 2086 also directs Caltrans to enhance an existing public online 
dashboard by January 1, 2027, to display how annual project investments from various 
transportation funding programs are advancing the vision and the goals of the CTP. The 
dashboard must also include other information, such as the status of the implementation 
of the short-, mid-, and long-term implementation actions included in the CTP, and must 
be periodically updated to ensure the data and metrics remain current. 
 
OCTA Position – Monitor  
 
Impact on OCTA: AB 2086 will have several implications for OCTA by introducing new 
requirements for financial transparency and project alignment with the CTP. This 
legislation mandates that the CTP include a detailed financial element, providing 
comprehensive cost summaries for the first ten years and analyzing available revenues 
to assess the feasibility of the plan. This potentially could include analysis of local sales 
tax funding and redistribution of existing state and federal resources. Additionally, the 
requirement for Caltrans to enhance the public dashboard by 2027 to track transportation 
investments means may require OCTA to supply accurate and timely data on the 
progress of its projects. OCTA will need to continue to coordinate with Caltrans on these 
requirements.  
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AB 2261 (Garcia, D-Coachella): Transportation: federal funding: tribes. 
(Chapter 102, Statutes of 2024) 
AB 2261 allows a federally recognized Native American to be eligible for federal funding 
for a transportation project. Twenty-Nine Palms Band of Mission Indians is embarking on 
a series of transportation improvement projects, including safety projects, to address  
at-risk infrastructure. The tribe will be authorized as the lead agency for a transportation 
project that receives federal funding, to the extent permitted by federal and state law. 
 
Urgency Bill – Effective Immediately 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
 
AB 2488 (Ting, D-San Francisco): Downtown revitalization and economic recovery 
financing districts: City and County of San Francisco. 
(Chapter 274, Statutes of 2024) 
AB 2488 authorizes the City and County of San Francisco to establish one downtown 
revitalization and economic recovery financing district specifically for the purpose of 
financing commercial-to-residential conversion projects. The district would use 
incremental tax revenues generated by these conversions to support the projects, and 
the boundaries of the district would be limited to downtown San Francisco. AB 2488 
requires the City and County of San Francisco to establish the district's governing board 
at the same time it adopts the resolution to form the district. The district would be 
responsible for preparing a downtown revitalization financing plan, which must include a 
process for eligible commercial-to-residential conversion projects to opt-in to receive 
incremental tax revenues. These revenues would be used to finance debt service for the 
respective project for up to 30 years or until the district ceases to exist. Commercial 
buildings within the district that opt-in must do so by December 31, 2032. Any remaining 
incremental tax revenues would be directed toward downtown revitalization programs. 
Additionally, AB 2488 requires that all commercial-to-residential conversion projects that 
opt to receive incremental tax revenues are considered public works projects, requiring 
compliance with prevailing wage laws and labor standards adopted by the Board of 
Supervisors. If the Board of Supervisors does not adopt labor standards, projects would 
be ineligible to receive tax revenue or net available revenue. 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
 
AB 2555 (Quirk-Silva, D-La Palma): Sales and use tax: exemption: medicinal 
cannabis: donations. 
(Chapter 920, Statutes of 2024) 
AB 2555 extends the existing exemption from use tax for donated medicinal cannabis 
and medicinal cannabis products until January 1, 2030. AB 2555 also mandates that no 
reimbursement will be made to local agencies for lost sales and use tax revenues 
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resulting from this exemption. The Legislative Analyst’s Office (LAO) is required to collect 
data on the exemption’s effectiveness and submit an annual report to the Legislature and 
the Governor to assess whether the tax exemption is achieving its intended goals. 
 
Urgency Bill – Effective Immediately 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes.  
 
AB 2854 (Irwin, D-Thousand Oaks): Bradley-Burns Uniform Local Sales and Use 
Tax Law. 
(Chapter 842, Statutes of 2024) 
AB 2854 amends the Bradley-Burns Uniform Local Sales and Use Tax Law, which allows 
counties and cities to impose local sales and use taxes in alignment with state sales tax 
regulations. AB 2854 introduces new reporting requirements for local agencies involved 
in agreements that lead to the direct or indirect transfer, diversion, or rebate of  
Bradley-Burns local tax revenues. Local agencies must provide detailed information about 
such agreements annually to the California Department of Tax and Fee Administration. 
Additionally, AB 2854 mandates that local agencies publish this information on their 
websites to ensure transparency. Failure to comply with these reporting and publication 
requirements would result in monetary penalties.  
 
OCTA Position – Monitor  
 
Impact on OCTA: The increased transparency provided by AB 2854 could provide greater 
detail to understand fluctuations in revenues for the Local Transportation Fund, part of 
the Bradley-Burns Uniform Local Sales and Use Tax Law and used by OCTA for transit 
services.  
 
AB 2946 (Valencia, D-Anaheim): District discretionary funds: County of Orange. 
(Chapter 249, Statutes of 2024) 
AB 2946 prohibits a member of the BOS from awarding district discretionary funds to a 
community organization or nonprofit organization unless the BOS approves that award 
by a majority vote. It also requires the BOS to post on its website a log of appropriated 
district discretionary funds at the end of each quarter with specified information. Within 
90 days before an election, a member of the BOS who is on a ballot as a supervisor 
district candidate of the BOS and has an opponent on the ballot must not take any action 
related to spending district discretionary funds.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes.  
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SB 867 (Allen, D-Santa Monica): Safe Drinking Water, Wildfire Prevention, Drought 
Preparedness, and Clean Air Bond Act of 2024. 
(Chapter 83, Statutes of 2024) 
SB 867 creates the Safe Drinking Water, Wildlife Prevention, Drought Preparedness, and 
Clean Air Bond Act of 2024, authorizing a $10 billion bond placed on the ballot for voter 
approval. At least 40 percent of these funds must be allocated to projects that benefit 
vulnerable or disadvantaged communities. If approved, the funding would be available for 
the Legislature to appropriate in the following ways: 
 
• $3.8 billion for safe drinking water, drought, flood, and water resilience programs 
• $1.5 billion for wildfire and forest resilience programs 
• $1.2 billion for coastal resilience programs 
• $450 million for extreme heat mitigation programs 
• $1.2 billion for biodiversity protection and nature-based climate solution programs 
• $300 million for climate-smart, sustainable, and resilient farms, ranches, and 

working lands programs 
• $700 million for park creation and outdoor access programs 
• $850 million for clean air programs 

OCTA Position – Monitor 
 
Impact on OCTA: Staff should monitor the outcome of this proposal for voter approval. 
There are some opportunities for OCTA to benefit from funding from these programs, 
particularly as it relates to coastal resilience and clean air programs. 
 
SB 904 (Dodd, D-Napa): Sonoma-Marin Area Rail Transit District. 
(Chapter 866, Statutes of 2024) 
SB 904 allows special taxes for the Sonoma-Marin Area Rail Transit District to be imposed 
via a qualified voter initiative, expanding beyond the district board's authority to propose 
tax measures. It requires the boards of supervisors in Sonoma and Marin Counties to call 
special elections for such measures, with costs reimbursed by the district. The bill 
removes the restriction limiting commuter stations in Sonoma County north of Healdsburg 
to incorporated areas and requires the district to secure both federal and state workers' 
compensation and unemployment insurance coverage for employees. Additionally,  
SB 904 raises the threshold for competitive bidding from $40,000 to $75,000 and allows 
contracts to be awarded based on "best value" criteria rather than just the lowest bid.  
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes.  
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SB 1140 (Caballero, D-Salinas): Enhanced infrastructure financing district. 
(Chapter 599, Statutes of 2024) 
Existing law allows a city or county to create EIFDs for funding public projects by passing 
a resolution and mailing it to affected taxing entities. The public financing authority must 
then hold a meeting and three public hearings, and the infrastructure financing plan must 
be sent to landowners and taxing entities, with detailed notice requirements. Alternative 
notice methods are permitted, and the financing plan must be reviewed annually with 
amendments as needed and an annual report posted after the public hearing. SB 1140 
modifies these requirements, reducing the number of public hearings to two, eliminating 
the need for first-class mail for annual report notices, and expanding the use of alternative 
notice procedures with added requirements. Notices must be provided in English and 
other languages spoken by 20 percent or more of the jurisdiction’s population with limited 
English proficiency. SB 1140 also aims to allow local agencies to support additional public 
benefits such as improving air quality, broadband access, and constructing facilities for 
nonprofit organizations.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. 

VI. Housing 
 
AB 2553 (Friedman, D-Glendale): Housing development: major transit stops: 
vehicular traffic impact fees. 
(Chapter 275, Statutes of 2024) 
AB 2553 alters existing law related to local governments that charge fees for vehicular 
impacts from new development to allow for reduced fees for a housing development that 
is located within a transit priority area.  A “transit priority area” means an area within  
one-half mile of a major transit stop that is existing or planned.  AB 2553 revises this 
definition to authorize major transit stops to be counted if they are included in the regional 
transportation plan or when the stops are planned for completion before or within a year 
from the housing development. In addition, the definition is expanded to include an 
intersection of two or more major bus routes with a frequency of service intervals of  
20 minutes or less during the morning and afternoon peak commute periods, expanding 
the current definition of 15 minutes or less. The goal of this legislation is to expand the 
geographic scope for which these lower fees apply and encourage more housing near 
transit.  However, the definitional changes for “major transit stop,” specifically that related 
to transit frequency may impact other state statutory requirements that cite this definition. 
 
OCTA Position – Monitor 
 
Impact on OCTA: The changes to the definition of major transit stop will increase how 
many major transit stops exist in Orange County. Local cities are likely to reach out to 
OCTA to understand where this definition may apply as it relates to housing development 
projects in their cities.  
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AB 2597 (Ward, D-San Diego): Planning and zoning: revision of housing element: 
regional housing need allocation appeals: Southern California Association of 
Governments. 
(Chapter 572, Statutes of 2024) 
Existing law requires the Housing and Community Development (HCD), in collaboration 
with the council of governments, to assess housing needs and distribute these needs 
among local governments. Local governments can appeal their housing allocation within 
45 days, but AB 2597 reduces the appeal period to 30 days. Furthermore, AB 2597 
changes the public hearing notice requirement from 21 to ten days and mandates the 
HCD to approve the final housing allocation plan within 15 days instead of 30.  AB 2597 
also extends the housing element revision deadline for Los Angeles and Imperial counties 
to 24 months after the biennial regional transportation plan update, starting with the 
seventh revision. It also sets a condition that the next scheduled housing element revision 
date should not exceed eight years from the previous deadline. The intent of this 
legislation is to split the Southern California Association of Government region into two 
phases, creating a more evenly distributed housing element workload. 
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes.  
 
ACA 10 (Aguiar-Curry, D-Davis): Local government financing: affordable housing 
and public infrastructure: voter approval. 
(Chapter 134, Statutes of 2024) 
ACA 1 (Chapter 173, Statutes of 2023) is a constitutional amendment that allows a city, 
county, or special district to incur bonded indebtedness or impose specified special taxes 
to fund projects for affordable housing, permanent supportive housing, or public 
infrastructure with 55 percent voter approval rather than two-thirds. ACA 10 would direct 
the Secretary of State to make specified changes to ACA 1, which appeared on the 
November 5, 2024, ballot as California Proposition 5.  If approved by the voters, ACA 10 
would change the approval requirements for local governments to impose, extend, or 
increase certain taxes for funding public infrastructure and affordable housing projects, 
including to remove the ability for local agencies to pass special taxes for public 
infrastructure and affordable housing with a 55 percent vote of the public, leaving only the 
ability for local agencies to pass bonds at the lower 55 percent vote threshold. ACA 10 
also revises the definition of public infrastructure. 
 
Urgency Bill – Effective Immediately 
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. Without the inclusion of special taxes, this 
will likely have little impact on OCTA. However, if approved by the voters, there is 
opportunity to pass bonds at a lower vote threshold.  
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VII. Planning 
 
AB 98 (Carillo, J., D-Palmdale): Planning and zoning: logistics use: truck routes. 
(Chapter 583, Statutes of 2024) 
Beginning January 1, 2026, AB 98 creates new requirements related to warehouse design 
and building standards based on the size of the warehouse and whether it meets certain 
zoning standards. AB 98 also requires local governments to update its circulation element 
to include truck routes by January 1, 2028, unless they are in the warehouse 
concentration region, in which case this must be updated by January 1, 2026. In doing 
so, the county or city must maximize the use of interstate or state divided highways as 
preferred routes for truck routes. By January 1, 2028, all proposed logistics use 
developments must be accessible via arterial roads, major thoroughfares, or roads that 
predominately serve commercially-oriented uses. The purpose is to minimize adverse 
impacts on residential communities and enhance transportation efficiency. The county or 
city may consult with Caltrans and the California Freight Advisory Committee for technical 
assistance. 
 
Upon appropriation and beginning January 1, 2032, the SCAQMD must deploy mobile air 
monitoring systems within the counties of Riverside and San Bernardino to collect air 
pollutant measurements in communities that are near operational logistics use 
developments. These findings must be reported to the Legislature by January 1, 2033, 
with an interim report submitted by January 1, 2028. Finally, AB 98 requires SCAQMD to 
establish a process for receiving community input on how any penalties are assessed 
and collected for violations of the Warehouse Indirect Source Rule are spent.   
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. OCTA should work with local governments 
on the implementation to mitigate impacts on traffic patterns and environmental impacts. 
 
AB 2712 (Friedman, D-Glendale): Preferential parking privileges: transit-oriented 
development. 
(Chapter 415, Statutes of 2024) 
Existing law prohibits cities from imposing or enforcing a minimum parking requirement 
on a development project if the project is within one-half mile of a major transit stop. Since 
the implementation of this law, developers have instead been providing preferential 
parking permits, which serve as a de facto parking lot for their projects. AB 2712 sought 
to refine existing law by prohibiting the City of Los Angeles from granting preferential 
parking permits to residents of new developments, as specified, that are exempt from the 
minimum parking requirements.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. OCTA staff may wish to monitor how the 
correlation to major transit stops affects development projects in the City of Los Angeles.   
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AB 2817 (Dixon, R-Newport Beach): State highways: Route 1: relinquishment. 
(Chapter 416, Statutes of 2024) 
AB 2817 authorizes the CTC to relinquish to the City of Laguna Beach the portion of 
Route 1 that is located between Moro Ridge Road and Via Mentone if Caltrans and the 
City of Laguna Beach enter into an agreement providing for that relinquishment. If the 
relinquishment occurs, the portion of Route 1 will cease to be a state highway, and the 
City of Laguna Beach will be responsible for traffic flow and signage.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. This may impact bus operation services 
and other traffic-related services OCTA works on with the City of Laguna Beach.  
 
AB 3177 (Carillo, W., D-Los Angeles): Mitigation Fee Act: land dedications: 
mitigating vehicular traffic impacts. 
(Chapter 436, Statutes of 2024) 
AB 3177 prohibits a local agency from imposing a land dedication requirement on a 
housing development to widen a roadway if the land dedication requirement is for the 
purpose of mitigating vehicular traffic impacts, achieving an adopted traffic level of service 
related to vehicular traffic, or achieving a desired roadway width. There are some 
exceptions if the development is not in a transit priority area or has a linear street frontage 
of 500 feet or more.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. OCTA should be aware of this new 
prohibition as it could impact local street projects throughout the County.  
 
SB 532 (Wiener, D-San Francisco): Parking payment zones. 
(Chapter 858, Statutes of 2024) 
SB 532 authorizes the City of Long Beach, the City and County of San Francisco, and the 
City of Santa Monica to establish parking payment zones that require payment via mobile 
devices until January 1, 2033, under specific conditions. The bill allows these local 
authorities to mandate mobile payment for parking fees, provided they meet certain 
accessibility requirements. This includes adopting an accessible and equitable cash 
payment plan, which ensures alternatives for paying parking fees without relying on 
parking meters or payment centers. The bill mandates that local authorities consult with 
relevant stakeholder groups, such as racial equity, privacy protection, and economic 
justice organizations, when developing the cash payment plan. 
 
Furthermore, local authorities that implement mobile device parking payment zones are 
required to submit an evaluation report by the fourth year of operation. This report must 
assess the impact of the zones on equity, accessibility, privacy, and associated costs. 
The parking payment zones authorized by SB 532 may operate for five years following 
the creation of the first mobile device payment zone or until January 1, 2033, whichever 
is sooner.  
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OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
 
SB 768 (Caballero, D-Salinas): California Environmental Quality Act: Department of 
Housing and Community Development: vehicle miles traveled: study. 
(Chapter 773, Statutes of 2024) 
SB 743 (Chapter 386, Statutes of 2013) required the Office of Planning and Research, 
also now known as LUCI, to update the CEQA criteria for analyzing transportation impacts 
of projects to replace the traditional metric of “levels of service”. Discretion was provided 
on using the new metric in transit priority areas or statewide. The goal was to better 
promote the State’s goals of reducing GHG emissions and transportation-related air 
pollution, promoting the development of multimodal transportation systems, and providing 
clean, efficient access to destinations. LUCI proposed changing the CEQA guidelines, 
identifying vehicle miles traveled (VMT) as the best metric to evaluate a project’s 
transportation impacts both within and beyond transit priority areas.  
 
By January 1, 2028, and upon appropriation by the Legislature, SB 768 requires HCD to 
conduct and post online a study on how VMT is used as a metric for measuring 
transportation impacts of housing projects. In conducting this study, HCD must consult 
with local governments and other parties such as the California State Transportation 
Agency (CalSTA), CARB, Caltrans, LUCI, local agencies, and industry organizations. The 
study must include: an analysis of the implementation and outcomes of the guidelines as 
they pertain to housing projects, an analysis and comparison of how VMT impacts of 
mitigation measures are identified, measures, and deployed at all levels of government, 
a list of the cost of VMT mitigation measures on housing projects, a list of housing project 
types that are exempted from analysis of VMT, an analysis of the differences in the 
availability and feasibility of mitigation measures to housing projects for VMT in various 
regions, and a discussion of the relationship between VMT reduction, GHG reduction, 
housing volume, house affordability, transportation, economic development, public 
health, and equity. This requirement will sunset on January 1, 2029.  
 
OCTA Position – Monitor (previously support) 
 
Impact on OCTA: OCTA previously supported this legislation when it was more closely 
associated with the use of mitigating VMT on transportation projects.  It was amended to 
pertain to housing impacts and therefore, OCTA reverted to a monitor position. OCTA 
staff should still monitor the development and results of this study as it could provide 
some insights into the implementation of VMT as a metric. This is a step in the right 
direction of better understanding the challenges associated with the VMT criteria in the 
updated CEQA guidelines and may help highlight a path toward more realistic and 
achievable mitigation measures.  
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SB 107 (Wiener, D-San Francisco): Transportation: planning: complete streets 
facilities: transit priority facilities. 
(Chapter 630, Statutes of 2024) 
Current law requires Caltrans, in consultation with the CTC, to prepare an asset 
management plan to guide selection of projects for the State Highway Operation and 
Protection Program (SHOPP). It also requires the CTC, in connection with the plan, to 
adopt targets and performance measures reflecting state transportation goals and 
objectives. SB 960 would add targets for "complete streets" that include bicycle, 
pedestrian, and transit facilities to these performance measures and plans.  It also directs 
Caltrans to commit to four-year targets for incorporating these facilities into SHOPP 
projects.  For SHOPP projects with complete streets facilities, Caltrans would be required 
to consult with various stakeholders to develop guidance on implementation.  Projects in 
underserved communities would be required to have targeted outreach. If Caltrans does 
not include complete streets facilities consistent with the aforementioned guidance, the 
justification must be documented and posted to Caltrans’ website. 
 
SB 960 also requires Caltrans to develop a policy for implementing transit priority  
facilities on state highways by January 1, 2026.  This must be developed in consultation 
with relevant stakeholders, including transit operators, local government, regional 
transportation planning agencies, and transit advocacy organizations. By  
January 1, 2027, Caltrans must adopt guidance that defines transit performance 
measures and identifies specific responsibilities for Caltrans in supporting the reliable, 
predictable, and fast movement of transit vehicles on the state highway system.  Design 
guidance for transit priority facilities must be adopted by Caltrans by July 1, 2028.  
Beginning with the 2028 SHOPP, Caltrans would be required to, in locations with current 
or future transit priority needs, provide and improve transit priority facilities on the state 
highway system in a manner consistent with its most recent guidance, transit plans, and 
the State Highway System Management Plan.  
 
OCTA Position – Monitor 
 
Impact on OCTA: Historically, SHOPP has prioritized highway preservation, 
maintenance, and safety upgrades without a primary emphasis on multimodal 
improvements. Integrating “complete streets” elements, as required by SB 960, will 
necessitate a shift in both planning priorities and funding allocation. Additionally, because 
SHOPP funds are finite, dedicating more resources to pedestrian and bicyclist 
infrastructure may reduce the available funding for other critical highway maintenance 
and safety projects, presenting trade-offs in planning decisions. OCTA will also need to 
coordinate closely with Caltrans to navigate these changes, including identifying suitable 
locations for transit priority lanes, protected bicycle lanes, and enhanced pedestrian 
crossings on state highways. 
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SB 1297 (Allen, D-El Segundo): The City of Malibu’s speed safety system pilot 
program.  
(Chapter 631, Statutes of 2024)  
SB 1297 authorizes the City of Malibu to establish a speed safety system pilot program 
for speed enforcement that utilizes up to five speed safety systems, to be operated by the 
local department of transportation, on the Pacific Coast Highway. These programs are 
currently authorized for the Cities of Glendale, Long Beach, Los Angeles, Oakland and 
San Jose, and the City and County of San Francisco. The City of Malibu would have to 
engage in a public information campaign at least 30 days before the implementation of 
the program to educate the public on how the systems detect speed infractions and where 
they will be placed alongside Pacific Coast Highway. For implementation, the City of 
Malibu would also have to display clear signage of these safety systems, fair legal process 
for violation appeals, and submit a report to evaluate the effectiveness of the program. 
Additionally, the City of Malibu would be required to enter into an agreement with Caltrans 
regarding the use of any excess revenue for traffic-calming measures. When the program 
is initially implemented, there is to be a 60-day period where only warnings are being 
issued if drivers violate the speed limit, and the safety system captures it. After the   
60-days, if the speed safety system captures any violations, violators are subject to 
penalties implemented on a progressive scale.   
 
OCTA Position-Monitor  
 
Impact on OCTA: For information purposes only.  
 

VIII. Public Meetings 
 
AB 2302 (Addis, D-San Luis Obispo): Open meetings: local agencies: 
teleconferences. 
(Chapter 389, Statutes of 2024) 
AB 2302 makes adjustments to the rules for local government bodies, such as city 
councils or county boards, when they hold meetings via teleconference under the  
Ralph M. Brown Act. Normally, if these bodies use teleconferencing, they must make all 
teleconference locations accessible to the public and meet certain requirements, 
including having a quorum of members physically present within the area the agency 
oversees. AB 2302 updates the rules for how often members of these bodies can 
participate in meetings remotely, but only for "just cause" or "emergency circumstances" 
if the board has permitted such remote participation. It removes some previous limits on 
how long members can participate remotely and instead sets new rules based on how 
frequently the local agency meets. For example, the number of meetings a member can 
attend remotely each year will depend on how often the legislative body regularly holds 
meetings. It also clarifies that if multiple meetings happen on the same day, they will be 
counted as one for the purpose of tracking remote participation. 
 
OCTA Position – Monitor  
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Impact on OCTA: AB 2302 does not currently directly affect OCTA because the agency 
has not authorized its Board Members to teleconference for “just cause.” AB 2302 only 
expands the rules for remote participation under those specific conditions, particularly for 
agencies that meet frequently. However, it does not change the traditional 
teleconferencing method where a location is noticed on the agenda and open to the public 
for participation.  
 
AB 2715 (Boerner, D-Solana Beach): Ralph M. Brown Act: closed sessions. 
(Chapter 243, Statutes of 2024) 
AB 2715 amends the Ralph M. Brown Act to expand the circumstances under which a 
legislative body of a local agency may hold closed sessions. Currently, the Act allows 
closed sessions for matters posing a threat to the security of essential public services. 
This bill would additionally permit closed sessions with law enforcement or security 
personnel to address threats related to critical infrastructure controls or critical 
infrastructure information concerning cyber security. AB 2715 defines “critical 
infrastructure controls” as networks and systems vital to the local agency, where 
disruption would severely impact public health, safety, or economic security. It also 
defines “critical infrastructure information” as sensitive data related to vulnerabilities or 
threats to critical infrastructure, including cybersecurity risks.  
 
OCTA Position – Monitor  
 
Impact on OCTA: AB 2715 would impact OCTA by expanding the scope of issues that 
can be discussed during closed sessions of its Board of Directors, specifically concerning 
cybersecurity threats to OCTA's critical infrastructure.   

IX. Public Works and Procurement 
 
AB 1862 (Chen, R-Brea): Engineering, land surveying, and architecture: limited 
liability partnerships. 
(Chapter 361, Statutes of 2024) 
AB 1862 extends the sunset dates to authorize licensed engineers, land surveyors, and 
architects to form limited liability partnerships to January 1, 2034, while carrying specific 
liability insurance amounts.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes.  
 
AB 1957 (Wilson, D-Suisun City): Public contracts: best value construction 
contracting for counties. 
(Chapter 58, Statutes of 2024) 
AB 1957 authorizes any county in the State to use the best-value procurement method 
for construction projects in excess of $1 million and individual annual contracts for repair, 
remodeling, or other repetitive work to be done according to unit prices, not to exceed   
$3 million. AB 1957 would require the board of supervisors of a participating county to 



Page 32 of 52 
 

submit a report that contains information about the projects awarded using the best value 
procedures to the appropriate policy committees of the Legislature and the Joint 
Legislative Budget Committee before March 1, 2029.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. OCTA is not included in the definition of a 
“county,” but the County of Orange may choose to use this authority for public works 
projects.  
 
AB 2393 (Dixon, R-Newport Beach): Tidelands and submerged lands: County of 
Orange and Newport Bay: franchises or leases. 
(Chapter 107, Statutes of 2024) 
AB 2393 amends existing law governing the use of tidelands and submerged lands 
granted to the County of Orange by the State of California, specifically within  
Newport Bay. Under current law, the County holds these lands in trust and is authorized 
to use them for public purposes such as public beaches, marinas, aquatic playgrounds, 
and other recreational facilities open to the public. The County is currently prohibited from 
granting franchises or leases on these lands for periods exceeding 50 years. AB 2393 
extends the maximum allowable term for franchises or leases of these tidelands and 
submerged lands from 50 years to 66 years, allowing longer-term agreements for public 
uses and purposes consistent with the trust.  
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes.  
 
AB 2590 (Reyes, D-San Bernardino): San Bernardino County Transportation 
Authority: contracting. 
(Chapter 724, Statutes of 2024) 
AB 2590 modifies the contracting procedures for the San Bernardino County 
Transportation Authority (SBCTA). Currently, SBCTA is required to award contracts for 
supplies, equipment, materials, and construction to the lowest responsible bidder if the 
required expenditure exceeds $25,000. For expenditures between $1,000 and $25,000, 
SBCTA must obtain at least three written or oral quotations to compare prices and terms. 
AB 2590 updates these thresholds and procedures, allowing contracts for supplies, 
equipment, or materials that exceed $100,000 to be awarded either to the lowest 
responsible bidder or, at SBCTA’s discretion, to a responsible bidder that provides the 
best value based on factors outlined in the solicitation. Additionally, for purchases 
exceeding $5,000 but not exceeding $10,000, the bill requires SBCTA to obtain a 
minimum of three quotations, either written or oral, to compare prices and terms. 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
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AB 2812 (Kalra, D-San Jose): Santa Clara Valley Transportation Authority. 
(Chapter 17, Statutes of 2024) 
AB 2812 increases the $150,000 threshold for the Santa Clara Valley Transportation 
Authority (VTA) to let contracts to the lowest responsible bidder or to the bidder who 
submits a proposal that provides best value to $200,000. It also raises the limit for VTA 
to obtain at least three bids to a minimum of $5,000 and a maximum of $200,000.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes.  
 
AB 2879 (Lackey, R-Palmdale): High-Speed Rail Authority: contracting. 
(Chapter 248, Statutes of 2024) 
AB 2879 requires any contract change order with a value greater than $100 million to be 
approved by the California High-Speed Rail Authority rather than delegating that power 
to the executive director.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes.  
 
SB 1068 (Eggman, D-Stockton): Tri-Valley-San Joaquin Valley Regional Rail 
Authority: contracting: Construction Manager/General Contractor project delivery 
method. 
(Chapter 181, Statutes of 2024) 
SB 1068 allows the Tri-Valley-San Joaquin Valley Regional Rail Authority (Valley Link 
Rail) to utilize the Construction Manager/General Contractor project delivery method for 
contracting purposes related to the planning, design, and construction of a rail connection 
between BART and the Altamont Corridor Express commuter rail service. Under existing 
law, Valley Link Rail has the power to contract with public and private entities for various 
tasks necessary to achieve transit connectivity. The bill expands these powers, 
specifically authorizing Valley Link Rail to use the Construction Manager/General 
Contractor project delivery method, which involves contracting a construction manager to 
provide both preconstruction services during the design phase and construction services 
during the project’s construction phase. Additionally, SB 1068 extends Valley Link Rail’s 
contract powers to include work on the state highway system related to the construction 
of passenger rail service through the Altamont Pass Corridor, with the requirement that 
Caltrans perform construction inspection services for any projects interfacing with the 
state highway system. 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
 
  



Page 34 of 52 
 

SB 774 (Ashby, D-Sacramento): Contractors: licensing.  
(Chapter 485, Statutes of 2024) 
SB 1455 makes several changes to the Contractors State License Law, which governs 
the licensure and regulation of contractors in California. SB 1455 extends the existence 
of the Contractors State License Board within the Department of Consumer Affairs until 
January 1, 2029, and implements changes to contractor licensing procedures. 
 
One key change under SB 1455 is the removal of the requirement for applicants or 
licensees to submit an employment duty statement for the qualifying individual 
responsible for overseeing construction operations. It also eliminates the associated 
misdemeanor penalty for failing to provide this information. SB 1455 clarifies that "direct 
supervision or control" includes supervision of construction operations. SB 1455 also 
expands the definition of “person” to include federally recognized tribes, allowing 
contractors’ licenses to be issued to tribal businesses that verify their status. In addition, 
federally recognized tribes and participating tribes are exempt from certain licensing 
requirements, such as the bond requirement for qualifying individuals and specific 
corporate reporting and suspension provisions. 
 
The bill further adjusts fee structures related to contractor examinations, removing certain 
fees and requiring that examination fees reflect actual administrative costs. Contractors 
involved in public complaints requiring professional investigations must now cover the 
associated costs. SB 1455 also updates the process for awarding authorities to determine 
the necessary license classifications for public works contracts, aligning them with 
specified provisions of the Contractors State License Law and state regulations. 
 
Regarding workers' compensation insurance, SB 1455 extends the requirement for 
licensed contractors to maintain workers' compensation insurance or file an exemption, 
with the compliance deadline set for January 1, 2028. Additionally, SB 1455 requires the 
Contractors State License Board to establish a process by January 1, 2027, to verify the 
eligibility of contractors without employees for exemption from the insurance requirement. 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes.  

X. Rail 
 
AB 2503 (Lee, D-Milpitas): California Environmental Quality Act: exemption: 
passenger rail projects. 
(Chapter 718, Statutes of 2024) 
AB 2503 expands existing CEQA exemptions for certain transportation-related projects. 
Certain transportation projects such as bus rapid transit and light rail services using   
low- or zero-emission vehicles on existing rights-of-way are currently exempt from CEQA 
until January 1, 2030. AB 2503 expands this exemption to include passenger rail projects 
that will be exclusively operated by zero-emission trains and are located entirely within 
existing rail or highway rights-of-way. If a lead agency determines that a passenger rail 
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project qualifies for this exemption, the agency must still file a notice of exemption with 
LUCI and the county clerk where the project is located. 
 
OCTA Position – Monitor  
 
Impact on OCTA: OCTA is closely monitoring the developments related to this bill and 
anticipates receiving further guidance. Rail projects will need to meet specific 
requirements to qualify for a CEQA exemption, and OCTA is evaluating whether any of 
its future rail projects could benefit from this exemption. 
 
SB 1098 (Blakespear, D-Encinitas): Passenger and freight rail: LOSSAN Rail 
Corridor. 
(Chapter 777, Statutes of 2024) 
SB 1098, also known as the Southern California Rail Revitalization Act,  
requires upon appropriation by the Legislature, the CalSTA Secretary to submit a report 
to the Legislature, no later than two years after the appropriation is made, on the  
Los Angeles – San Diego – San Luis Obispo (LOSSAN) Rail Corridor. In preparing this 
report, the Secretary must consult existing plans, studies, reports, and guidance. The 
report must include: 
 
• A baseline summary of transportation and environmental conditions in existence 

as of January 1, 2025, along the rail corridor. 
• Prioritized capital improvement projects in the corridor necessary to improve 

current services and achieve service growth, performance, and network goals 
consistent with the State Rail Plan. 

• Prioritized improvement projects in the corridor necessary to ensure the resiliency 
of both natural resources and transportation infrastructure. 

• A description of administrative actions taken by CalSTA, using authority in 
existence before January 1, 2025, to improve operations and performance of the 
corridor. 

• Recommendations for the corridor to connect with other passenger rail services. 
• Strategies to support and improve existing rail service and increase ridership, 

including a description of necessary operations funding for increased service 
frequencies. 

• Recommendations to achieve zero-emission state-supported intercity service, 
including an analysis of available technologies and necessary corridor 
infrastructure.  

• Strategies and recommendations to support coastal hazard resiliency planning in 
the corridor. 

• A description of coordination activities through the federal Corridor Identification 
and Development (Corridor ID) Program. 
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The CalSTA Secretary must also convene a working group that includes at least the 
following representatives: LOSSAN Rail Corridor track owners, LOSSAN Rail Corridor 
passenger and freight operators, the county transportation commissions of the counties 
of Los Angeles, Orange, Riverside, San Bernardino, and Ventura, the metropolitan 
planning organizations for the counties of Los Angeles, Orange, Riverside, San Diego, 
San Luis Obispo, Santa Barbara, and Ventura; business, community, transportation, 
environmental, labor, and civic organizations; the CCC; and Caltrans’ Division of Rail and 
Mass Transportation.   
 
The working group must submit consensus recommendations and feedback in a report 
to the Legislature by February 1, 2026. The recommendations must include strategies to 
increase rail service coordination and reduce disruptions or delays, alternative 
management and operations models or structures that improve intercity and regional rail 
services, changes to state statues, rules, or funding necessary to improve passenger rail 
services, and coordination of planning and project development through the federal 
Corridor ID Program.  The working group must recognize the ownership and rights held 
in the LOSSAN Rail Corridor and it must be developed with meaningful public 
engagement.  Also, before submitting the report, the working group must submit the 
recommendations and feedback to the governing boards of the LOSSAN Rail Corridor 
Agency, the Southern California Regional Rail Authority, and the North County Transit 
District for review and consideration.  More information can be included in the larger 
CalSTA report if there is a need for follow-up on any of these items. No funding is provided 
for the working group or report. 
 
Upon appropriation, SB 1098 would also require the CalSTA Secretary to submit a report 
to the Legislature no later than three years after an appropriation is made, and then every 
two years, regarding the management of the LOSSAN Rail Corridor.  The report must 
contain information related to all of the following: 
 
• Performance, ridership, usage, and quality of intercity, regional rail, and freight 

services. 
• Updates to capital improvement planning. 
• Progress in delivering fleet and infrastructure improvement projects. 
• Improvements to service and fare coordination. 
• Opportunities to increase the quality and frequency of services. 
• Updates on corridor resiliency, prepared in coordination with the CCC. 
 
SB 1098 further stipulates that the CalSTA Secretary must provide guidance and 
recommendations to stakeholders to ensure the performance of the LOSSAN Rail 
Corridor. This would include planning, as needed, related to service frequencies, 
equipment and fleet management, infrastructure improvement and state-of-good-repair 
projects, and resiliency of the corridor.   
 
OCTA Position – Monitor 
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Impact on OCTA: OCTA, along with other stakeholders, will be engaged in the working 
group that will provide recommendations to the Legislature. It will be important to highlight 
the work that has already been done on the LOSSAN Rail Corridor and carefully review 
any proposed recommendations to change the management structure of LOSSAN or 
existing governing statutes. OCTA should also engage CalSTA on the development of 
their reports to ensure that OCTA projects are properly prioritized and that CalSTA’s role 
continues to be offered in a way that helps promote collaboration between stakeholders 
and respects various agency jurisdictional responsibilities.   
 

XI. State Budget 
 
AB 107 (Gabriel, D-Encino): Budget Act of 2024. 
(Chapter 22, Statutes of 2024) 
AB 107 is a subsequent budget bill detailing further agreements between the Legislature 
and the Administration for the fiscal year (FY) 2023-24 state budget. Specifically, this 
budget bill adjustments to public transportation funding disbursements. The following was 
included:  
 
• $5.1 billion preserved in formula funding for public transit capital projects and 

operations, subject to the accountability provisions of SB 125 (Chapter 54, Statutes 
of 2023). $4 billion of these dollars are formula Transit and Intercity Rail Capital 
(TIRCP) funds, and the other $1.1 billion are Zero-Emission Transit Capital 
Program (ZETCP) funds. The Orange County Transportation Authority is 
anticipated to receive approximately $380 million of these funds, with the TIRCP 
funds being distributed yearly through FY 2026-27 and the ZETCP funds being 
distributed yearly through FY 2027-28, or over the course of five years. 

• Preserves the $148 million in remaining TIRCP Cycle 6 program funds for 
Southern California and the LOSSAN Rail Corridor. 

• Restores $200 million of the $600 million in proposed cuts for ATP, including   
$100 million in FY 2024-25 and $100 million in FY 2025-26. The remaining   
$400 million of the $600 million that was not restored as part of this budget is 
subject to future budget cycles. 

• Includes $211 million for the State-Supported Intercity Passenger Rail Agencies 
over three years: $66 million in FY 2024-25, $72 million in FY 2025-26, and   
$73 million in FY 2026-27 to fund operating expenses from the Public 
Transportation Account. 

 
Urgency Bill – Effective Immediately 
 
OCTA Position – Monitor 
 
Impact on OCTA: OCTA staff were heavily engaged in conversations to maintain the 
funding provided in last year’s budget. This budget bill makes appropriations to maintain 
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the transportation funding, providing OCTA resources to support various projects already 
in the works and support the purchase of zero-emission buses or associated 
infrastructure. 
 
AB 166 (Committee on Budget): Housing. 
(Chapter 48, Statutes of 2024) 
AB 166 is a subsequent budget bill detailing further agreements between the Legislature 
and the Administration for the FY 2023-24 state budget. Specifically of note, this budget 
bill pushes the obligated deadline for the Regional Early Action Planning Grants Program 
from June 30, 2024, to September 30, 2024, and maintains the deadline for expenditures 
under the program of June 30, 2026. However, this bill will now provide that for funds 
unexpended after June 30, 2026, the HCD may make those funds available to other 
eligible entities. 
 
Urgency Bill – Effective Immediately 
 
OCTA Position – Monitor  
 
Impact on OCTA: OCTA utilizes funding from the Regional Early Action Planning Grants 
Program for various transit and active transportation projects. Staff will want to stay aware 
of the changes in deadlines to this program. 
 
AB 173 (Committee on Budget): Transportation budget trailer bill. 
(Chapter 53, Statutes of 2024) 
AB 173 is the transportation trailer bill for this year. The primary component of this bill is 
the modification of the accountability provisions of SB 125 (Chapter 54, Statutes of 2023) 
related to the supplemental funding provided for transit and capital operations. 
Specifically, this bill modifies the SB 125 accountability provisions related to this funding 
by: 
 
• Allowing CalSTA to adjust TIRCP formula program guidelines annually before fund 

distribution in 2024, 2025, 2026, and 2027.  
• Requiring regional transportation planning agencies to submit updated financial 

plans and transit operator data by December 31, 2024, to receive funds for  
FY 2024-25, with similar requirements for FYs 2025-26, 2026-27, and 2027-28.  

• Allows a regional transportation agency to remedy its financial plan and transit 
operator data by August 31, 2024, and maintains April 30th as the deadline for the 
next three years. 

 
Additionally, AB 173 adds several other provisions related to reporting and funding 
requirements, including: 
 
• Requiring the Secretary of CalSTA to work with Caltrans and the CTC to identify 

available funding for grade separation projects that were previously awarded 
funding from Cycle 6 of the TIRCP and the Port and Freight Infrastructure Program. 
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CalSTA must submit a report to the Legislature by April 30, 2025, on any identified 
funding for the impacted projects. 

• Requiring Caltrans to annually compile and report to the Legislature by   
October 1, starting in 2025, on the zero-emission vehicles it purchases, owns, or 
leases. The report must include details on weight categories, fuel source types, 
average prices, delivery times, and an analysis of vehicle performance by weight 
class, along with information on charging and refueling stations. This requirement 
will be in effect until January 1, 2036. 

• Requiring up to 25 percent of funding made available for the Highways to 
Boulevards Program to be set aside for planning, with the remainder for project 
implementation. 

 
Urgency Bill – Effective Immediately 
 
OCTA Position – Monitor  
 
Impact on OCTA: OCTA has worked closely with transit agencies and the Legislature 
regarding the preservation of SB 125 funds. This bill expands the requirements of the 
accountability program to the distribution of funds appropriated to CalSTA for the formula 
TIRCP. 
 
AB 179 (Committee on Budget): State government. 
(Chapter 997, Statutes of 2024) 
AB 179 is a subsequent budget bill that makes various amendments to the State Contract 
Act and other existing laws related to state government processes. AB 179 authorizes the 
use of job order contracting by the Department of General Services (DGS) for public 
works projects.  It limits job order contracts to a maximum initial term of 24 months and a 
total contract value of $10 million during the first term and permits the DGS to extend 
contracts for up to four additional one-year terms, with an annual limit of $5 million per 
extension. Individual job orders under the contract cannot exceed $1 million. Requires 
annual adjustments to the contract and job order caps based on the California 
Construction Index and mandates that contractors provide an enforceable commitment 
to use a skilled and trained workforce for all work in apprenticeable occupations, in 
accordance with existing labor laws. Requires compliance with prevailing wage laws, 
ensuring that contractors pay prevailing wages applicable at the time the job order is 
issued, with wage adjustments for the duration of the contract. 
 
Urgency Bill – Effective Immediately 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. State agencies that OCTA partners with 
may choose to utilize this authority if able to comply with these requirements.  
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AB 3278 (Committee on Transportation): Transportation: omnibus bill. 
(Chapter 226, Statutes of 2024) 
Every year, the transportation committee solicits feedback from transportation 
stakeholders on where there may need to be refinements to sections of law relating to 
transportation and creates an omnibus bill incorporating those non-controversial 
changes. Changes included in this year’s bill, AB 3278, include updating the penal code 
to reflect that failure to appear in traffic violator court is no longer a misdemeanor, updates 
statute related to commercial driver’s licenses to reflect changes in federal law pertaining 
to human trafficking, and revises Basic Inspection Terminal requirements for the CHP.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes.  
 
SB 108 (Wiener, D-San Francisco): Budget Act of 2024. 
(Chapter 35, Statutes of 2024) 
SB 108 is a Budget Bill Junior associated with the 2024 Budget Act, making technical and 
substantive changes to various budget provisions. This bill adjusts total state spending, 
which amounts to $293 billion, including $211.5 billion from the General Fund. 
Specifically, it amends AB 107, the 2024-25 Budget Act, to reflect various funding shifts, 
reappropriations, and new appropriations across multiple sectors. 
 
Urgency Bill – Effective Immediately 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes.  
 
SB 109 (Wiener, D-San Francisco): Budget Act of 2023. 
(Chapter 36, Statutes of 2024) 
SB 109 is a Budget Bill Junior that makes technical and substantive changes to the 
Budget Act of 2023-24, aligning it with the final budget agreement between the Legislature 
and the Administration. The bill reflects adjustments across multiple sectors, including 
significant investments in transportation infrastructure. 
 
Key transportation-related provisions include: 
 
• Competitive TIRCP: The bill provides $1.4 billion General Fund and $133.2 million 

Greenhouse Gas Reduction Fund (GGRF) for this program, managed by CalSTA. 
These funds aim to support projects that enhance public transit and intercity rail 
services, improving connectivity and reducing GHG emissions. 

• Formula TIRCP: SB 109 allocates $1.5 billion General Fund and $463 million 
GGRF for this program, also overseen by CalSTA. This funding will be distributed 
to transit agencies based on a formula, supporting infrastructure upgrades and 
capital projects that promote the use of public transit and intercity rail. 
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• Transit Buses & Infrastructure: The bill provides $28.5 million GGRF to the 
California Energy Commission (CEC) for Transit Buses & Infrastructure. This 
funding is intended to support the expansion of clean energy transit bus fleets and 
the necessary infrastructure to support zero-emission vehicles, contributing to the 
state's climate goals. 

 
Urgency Bill – Effective Immediately 
 
OCTA Position – Monitor 
 
Impact on OCTA: SB 109 allocates $1.4 billion General Fund and $133.2 million GGRF 
for the Competitive TIRCP, as well as $1.5 billion General Fund and $463 million GGRF 
for the Formula TIRCP. OCTA leverages both competitive and formula TIRCP funds for 
key transit and rail projects and operations. 
 
SB 164 (Committee on Budget and Fiscal Review): State government. 
(Chapter 41, Statutes of 2024) 
SB 164 is a trailer bill that implements various provisions adopted as part of the 2024 
Budget Act. This bill makes technical and substantive statutory changes necessary to 
carry out the provisions of the state’s budget. Key transportation and infrastructure-related 
provisions include: 
 
• Middle-Mile Broadband Initiative: The bill requires the Office of Broadband and 

Digital Literacy, under the California Department of Technology, to prioritize   
last-mile connections to unserved and underserved areas for the construction of 
the statewide open-access middle-mile broadband network. Caltrans will prioritize 
segments necessary for last-mile projects funded through the Broadband Equity, 
Access, and Deployment Program, the California Advanced Services Fund, and 
the Federal Funding Account. 
 

• Governor’s Office of Planning and Research (OPR) Reorganization: The bill 
restructures OPR by renaming OPR to LUCI and by moving several programs. The 
Zero-Emission Vehicle Program is transferred from OPR to the Governor’s Office 
of Business and Economic Development (GO-Biz) to enhance the state's efforts in 
promoting clean vehicle technology and infrastructure. Other programs, such as 
California Volunteers and the California Jobs First Program, are also moved to 
align state resources more effectively. 

 
Urgency Bill – Effective Immediately 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes.  
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XII. Tolling 
 
AB 2645 (Lackey, R-Palmdale): Electronic toll collection systems: information 
sharing: law enforcement. 
(Chapter 730, Statutes of 2024) 
Under current law, transportation agencies operate under certain constraints when it 
comes to sharing personally identifiable information. AB 2645 makes an exception to this 
by allowing a transportation agency that employs an electronic toll collection system to 
provide the date, time, and location of a vehicle license plate reader captured by the 
system to a peace officer in response to an alert containing a license plate number of a 
vehicle. This applies to alerts for missing children, elderly, and others.  
 
OCTA Position – Monitor 
 
Impact on OCTA: OCTA will be able to share this data with law enforcement in certain 
cases.  
 
AB 2669 (Ting, D-San Francisco): Toll bridges: tolls. 
(Chapter 731, Statutes of 2024) 
AB 2669 prohibits a toll from being imposed on a pedestrian, bicyclist, or personal 
micromobility device when passing over any bridge unless the bridge was under 
construction after January 1, 2025, and the tolls are used to fund the cost of constructing 
the bridge. This also applies to state-owned bridges and bridges that are a part of the 
state highway system.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. 
 
AB 2678 (Wallis, R-Rancho Mirage): Vehicles: high-occupancy vehicle lanes. 
(Chapter 414, Statutes of 2024) 
AB 2678 extends the existing state law that allows certain alternative fuel, plug-in electric, 
and hybrid vehicles to use high-occupancy vehicle (HOV) lanes regardless of the number 
of occupants. Current state law, aligned with federal authorization, allows vehicles with 
valid decals or identifiers to access HOV lanes even if they do not meet the occupancy 
requirements. This authorization is set to expire on September 30, 2025, coinciding with 
the expiration of the federal authorization. AB 2678 would extend the State’s provisions 
until January 1, 2027.  
 
OCTA Position – Monitor  
 
Impact on OCTA: Without an extension to the federal deadline, the decals will expire on 
September 30, 2025. 
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AB 3138 (Wilson, D-Suisun City): License plates and registration cards: alternative 
devices. 
(Chapter 756, Statutes of 2024) 
AB 3138 modifies existing law regarding the use of alternative devices as replacements 
for conventional license plates, registration cards, and related vehicle identification 
elements. Commencing January 1, 2027, AB 3138 would alter the limitations on vehicle 
location technology used in alternative devices. It would authorize the use of an 
alternative device with vehicle location technology for any vehicle, subject to specific 
safeguards. The bill outlines the requirements for how vehicle location technology may 
be disabled or enabled, ensuring that personal identifiable information is not recorded or 
transmitted by these devices. Additionally, AB 3138 requires the California Department 
of Motor Vehicles (DMV) to delete any data from an alternative device, or its provider, 
that the DMV is not authorized to receive.  
 
OCTA Position – Monitor  
 
Impact on OCTA: Digital license plates must still meet readability requirements related to 
alternative license plate readers.  
 

XIII. Transit 
 
AB 1777 (Ting, D-San Francisco): Autonomous vehicles. 
(Chapter 682, Statutes of 2024) 
AB 1777 relates to the regulation of autonomous vehicles operating without a human 
operator present. Existing law allows autonomous vehicle testing on public roads with 
certain rules, such as proper licensing and manufacturer approval by the DMV. AB 1777 
builds on those regulations by adding additional safety and compliance measures for fully 
autonomous vehicles, effective July 1, 2026. This bill requires manufacturers of 
autonomous vehicles to maintain a dedicated emergency response phone line accessible 
to emergency officials and to equip each vehicle with a two-way communication device, 
enabling communication between emergency responders and remote operators. 
Additionally, AB 1777 includes provisions allowing emergency response officials to issue 
an “emergency geofencing message” to manufacturers, requiring them to direct their fleet 
to leave or avoid a specific area within two minutes of receiving such a message. The bill 
also authorizes peace officers to issue notices of noncompliance to autonomous vehicles 
when violations of the Vehicle Code or local traffic laws are observed. These notices must 
be reported to the DMV by the vehicle manufacturer within 72 hours. AB 1777 directs the 
DMV to establish regulations governing the processes related to notices of 
noncompliance, and the bill’s provisions will not become operative until such regulations 
are adopted.  
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
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AB 1904 (Ward, D-San Diego): Transit buses: yield right-of-way sign. 
(Chapter 555, Statutes of 2024) 
Existing law allows the Santa Cruz Metropolitan Transit District and VTA to equip their 
transit buses with a yield right-of-way sign on the left rear of the bus so long as it meets 
certain requirements, including if it is flashing a light-emitting diode sign and is approved 
by the governing board of directors. AB 1904 would expand this authority to any transit 
agency. It also would allow for the sign to be a static decal that is affixed to the left rear 
of the bus. A participating transit agency would be required to undertake a public 
education program to encourage motorists to yield to a transit bus, but a violator would 
not be penalized.  
 
OCTA Position – Monitor 
 
Impact on OCTA: OCTA once held this authority, but let the authorization expire. At the 
time, the agency expressed it did not have the bandwidth to implement such an effort. 
Staff may want to consider if this would be beneficial to transit operations and if it would 
improve safety and performance.  
 
AB 1924 (Nguyen, D-Elk Grove): Sacramento Regional Transit District. 
(Chapter 92, Statutes of 2024) 
AB 1924 allows the Sacramento Regional Transit District (SacRT) to expand its service 
area to any city within Sacramento County and any other portion of the unincorporated 
territory within the boundaries of Sacramento County where the county has declared a 
need for the district to operate, provided the cities and county agree to annexation. This 
essentially authorizes SacRT to include the cities of Galt and Iselton in the district, along 
with other parts of unincorporated Sacramento County. If approved by those local 
governments, this bill enables greater regional connectivity in anticipation of future transit 
needs and expected growth. Additionally, the legislation reduces the number of board 
members that may be appointed by the City of Sacramento from four to three. 
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes.  
 
AB 2634 (McCarty, D-Sacramento): Sacramento Regional Transit District. 
(Chapter 111, Statutes of 2024) 
AB 2634 allows for SacRT to offer reduced fares to senior citizens and, in doing so, is not 
required to offer reduced fares to disabled persons or disabled veterans at the same rate. 
This will only be effective until January 1, 2027, and SacRT must report to the Legislature 
on this pilot by January 1, 2026. This report must include: the number of people per month 
who purchase a fare or monthly pass, the farebox revenue recovered, the rate change 
for fares offered to senior citizens, disabled persons, and disabled veterans, the number 
of people affected by the rate change each month, the cost of a reduced fare before and 
after implementation, a description of any service changes made, and the amount of 
farebox revenue collected.  
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OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. OCTA may wish to monitor the outcome of 
this report and evaluate whether it may behoove OCTA to seek a similar authority that 
decouples these populations from requiring the same rate structure.  
 
SB 1417 (Allen, D-El Segundo): Transit districts: prohibition orders.  
(Chapter 189, Statutes of 2024)  
Existing law allows for various transit districts in California to issue prohibition orders if an 
individual commits multiple prohibited violations in their transit facilities within a span of 
90 days. The prohibition order prohibits offenders from entering and using transit facilities 
and services for a certain period. This bill authorizes the Santa Monica Department of 
Transportation to also issue prohibition orders.   
 
OCTA Position – Monitor   
 
Impact on OCTA: For informational purposes only.  
 

XIV. Transportation Electrification/Energy 
 
AB 2037 (Papan, D-San Mateo): Weights and measures: electric vehicle chargers.  
(Chapter 692, Statutes of 2024) 
County sealers are responsible for ensuring that all commercial scaling and volumetric 
measuring devices provide accurate readings to avoid fraud. AB 2037 expands the 
jurisdiction of county sealers to also include publicly operated electric vehicle (EV) 
chargers, except those that are operated by local publicly owned electric utilities.  
 
OCTA Position – Monitor 
 
Impact on OCTA: A county sealer will now have jurisdiction over testing and verifying EV 
charging infrastructure that OCTA operates. The Board of Supervisors would be able to 
charge a fee associated with this inspection. Similar to how gasoline is assessed, the 
same will apply with EV chargers. 
 
AB 2427 (McCarty, D-Sacramento): Electric vehicle charging stations: permitting: 
curbside charging. 
(Chapter 567, Statutes of 2024) 
For the purpose of permitting EV charging stations, AB 2427 requires a local agency to 
develop a checklist that includes all of the information required to complete an application, 
identify all fees and charges, and identify any criteria to determine appropriate locations 
within the public right-of-way for installation. Local agencies must consider the Electric 
Vehicle Charging Station Permitting Guidebook to support implementing this legislation 
and the information must be published online. AB 2427 also requires new updates to this 
guidebook to include a model permitting checklist, zoning ordinances, and best practices 
for permit costs and permit review timelines. If there are no appropriate locations within 
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the public right-of-way for installation, that must be published. AB 2427 has a tiered 
operative date, becoming effective on January 1, 2027, for a local agency with a 
population of more than 250,000 residents and January 1, 2029, for a local agency with 
a population of less than 250,000 residents.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes.  
 
AB 2453 (Villapudua, D-Stockton): Weights and measures: electric vehicle supply 
equipment.  
(Chapter 399, Statutes of 2024) 
AB 2453 amends existing regulations concerning the oversight of weighing and 
measuring devices, specifically EV supply equipment (EVSE), which is used to measure 
electricity sold as motor vehicle fuel. Currently, the Department of Food and Agriculture 
supervises these devices, and their use or repair requires approval from a sealer or 
service agency before being placed in service. AB 2453 introduces a temporary provision, 
effective until January 1, 2028, that prohibits requiring EVSE to be retested or reapproved 
by a sealer or service agency after maintenance, provided that the equipment has already 
been placed in service by an authorized entity.  
 
OCTA Position – Monitor 
 
Impact on OCTA: AB 2453 could simplify maintenance procedures for OCTA's electric 
bus charging stations by removing the requirement for retesting or reauthorization by a 
service agency or sealer after maintenance. Under this bill, if a charging station has 
already been placed in service by a certified service provider, routine maintenance that 
does not impact the accuracy of the charging device would not trigger additional 
inspections. 
 
This change could streamline OCTA’s operations, as maintenance activities on the 
electric bus charging infrastructure would be less likely to result in downtime or added 
regulatory processes, potentially reducing costs and minimizing disruptions to the fleet's 
charging schedule. However, it’s worth noting that this provision is temporary and set to 
repeal on January 1, 2028, after which prior requirements may be reinstated unless 
further legislative action is taken. 
 
AB 2697 (Irwin, D-Thousand Oaks): Transportation electrification: electric vehicle 
charging stations: network roaming standards. 
(Chapter 735, Statutes of 2024) 
Current law requires all EV chargers funded by the CEC to be certified with the Open 
Charge Point Protocol, which is an application protocol for EV charging stations to 
communicate station information with a charge network provider. AB 2697 authorizes the 
CEC to apply network roaming standards to major EV charging network operators. 
Network roaming agreements streamline the EV charging experience by allowing a driver 
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to search for a charging station and pay for a charging session regardless of the station's 
host network all within a single mobile application. 
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. OCTA is engaged with the transition to 
zero-emission technology and does not currently allow for public access to its charging 
infrastructure. OCTA should be aware if it receives funding from the CEC it may have to 
comply with these requirements, which could require public access to OCTA charging 
infrastructure.  
 
SB 1418 (Archuleta, D-Norwalk): Hydrogen-fueling stations: expedited review. 
(Chapter 607, Statutes of 2024) 
SB 1418 makes changes to the Planning and Zoning Law to streamline the permitting 
process for hydrogen-fueling stations. Existing law requires cities and counties to 
administratively approve the installation of both EV charging stations and   
hydrogen-fueling stations via a nondiscretionary building permit process. SB 1418 
specifically focuses on hydrogen-fueling stations and updates the definition to include 
both the equipment and structural design components necessary for the safety of these 
stations, such as hydrogen-refueling canopies. The bill requires hydrogen-fueling stations 
to comply with all applicable state laws and regulations, including safety, reliability, and 
weights and measures rules established by the CARB, CEC, and Department of Food 
and Agriculture. 
 
SB 1418 mandates that cities, counties, and city-county jurisdictions adopt an ordinance 
to create an expedited, streamlined permitting process for hydrogen-fueling stations, 
using a compliance checklist similar to what is required for EV charging stations. 
Jurisdictions are authorized to refer to the recommendations in the "Electric Vehicle 
Charging Station Permitting Guidebook" or the "Hydrogen Station Permitting Guidebook" 
when developing their ordinance. The bill also establishes deadlines for compliance 
based on jurisdiction size: cities and counties with populations of 250,000 or more must 
adopt the ordinance by September 30, 2025, while those with smaller populations must 
comply by September 30, 2028. SB 141 includes a repeal date of January 1, 2030, for 
these provisions, except for the authorization to refer to the "Electric Vehicle Charging 
Station Permitting Guidebook." 
 
OCTA Position – Monitor  
 
Impact on OCTA: Permitting processes developed by local jurisdictions may be of interest 
to OCTA as it explores if it explores future development of electric charging or hydrogen 
fueling stations.  
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SB 1420 (Caballero, D-Fresno): Hydrogen production facilities: certification and 
environmental review. 
(Chapter 608, Statutes of 2024) 
SB 1420 makes changes to CEQA and the processes surrounding the certification and 
environmental review of energy infrastructure projects. Under current law, the Governor 
may certify energy infrastructure projects that meet specific criteria for streamlined CEQA 
review. Currently, the definition of an “energy infrastructure project” includes renewable 
energy resources under the California Renewables Portfolio Standard Program but 
excludes projects that use hydrogen as a fuel. SB 1420 expands the definition of "energy 
infrastructure project" to include hydrogen production facilities, as well as associated 
onsite storage and processing facilities, provided these facilities do not derive hydrogen 
from fossil fuel feedstock and receive funding from state or federal programs, including 
the Hydrogen Program, the Safe Drinking Water, Wildfire Prevention, Drought 
Preparedness, and Clean Air Bond Act of 2024, and the Alliance for Renewable Clean 
Hydrogen Energy Systems.  
 
Additionally, SB 1420 allows hydrogen production facilities and associated storage and 
processing facilities to be eligible for certification as environmental leadership 
development projects by the State Energy Resources Conservation and Development 
Commission. These facilities must meet the same criteria of not deriving hydrogen from 
fossil fuel feedstock and must be funded by state or federal programs.  
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. This bill may have an impact if future OCTA 
projects involve on-site hydrogen production or OCTA collaborates with qualifying 
production facilities. 

XV. Other Legislation 
 
AB 440 (Pellerin, D-Santa Cruz): Ballot measures. 
(Chapter 82, Statutes of 2024) 
AB 440 calls for a special election to be held on November 3, 2026, and further submits 
ACA 13 (Chapter 176, Statutes of 2023) for that special election.  It also called for a 
special election that placed two bonds on the ballot on November 5, 2024, one pertaining 
to resources and another to education. Also included on this ballot are propositions 
related to crime, marriage equality, voter approval requirements, slavery, and involuntary 
servitude. 
 
Urgency Bill – Effective Immediately 
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. OCTA may wish to monitor the outcomes 
of these propositions as they could have impacts on funding for OCTA projects and 
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services, specifically those related to a resources bond and changing voter approval 
requirements. 
 
AB 1853 (Villapudua, D-Stockton): San Joaquin Regional Transit District: meetings: 
surplus money investments. 
(Chapter 216, Statutes of 2024) 
AB 1853 makes several minor amendments to the enabling statutes of the San Joaquin 
Regional Transit District (RTD). Specifically, the bill increases the compensation for RTD 
board members for attending board and committee meetings from $50 to $100 per 
meeting and raises the monthly compensation cap from $100 to $500. AB 1853 also 
broadens the investment options available to RTD for managing its surplus funds, 
allowing RTD to invest in its own bonds, notes, or obligations, as well in any investments 
permitted to local agencies under state law, and specifically in the San Joaquin County 
Treasury Investment Pool. This legislation also allows RTD to reinvest proceeds from the 
sale of investments, as long as the proceeds are used for the original intended purpose 
of the funds.    
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
 
AB 2525 (Zbur, D-Los Angeles): State highways: property leases. 
(Chapter 721, Statutes of 2024) 
AB 2525 allows Caltrans to lease its airspace to the City of Los Angeles for the purposes 
of a secure vehicle lot program and increases the number of eligible parcels that can be 
leased for $1 per month from ten to 25. For background, air space is the property under 
or within the right-of-way of an existing operating highway, and includes all Caltrans 
owned and operated facilities that are used to support the transportation system. Vehicles 
stored for this purpose must be uninhabited, it must be assessed for safe storage, and 
cannot contain hazardous materials.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. This legislation only applies to the City of 
Los Angeles.  
 
AB 2698 (Ta, R-Westminster): Little Saigon Freeway.  
(Chapter 574, Statutes of 2024)  
AB 2698 designates Route 405 from Bolsa Chica Road to Bolsa Avenue as the Little 
Saigon Freeway. The purpose is to highlight the importance of recognizing the 
Vietnamese history in Orange County, more specifically the importance of “Little Saigon” 
as a cultural landmark in Orange County and as the very first “Little Saigon” in the United 
States.   
 
OCTA Position – Monitor   
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Impact on OCTA: For informational purposes only.  
 
SB 863 (Allen, D-Santa Monica): Measures proposed by the Legislature. 
(Chapter 449, Statutes of 2024) 
Existing law allows the Legislature to specify in a bond or statutory measure at which 
statewide election it will appear before the voters. However, the same authority does not 
exist when it comes to constitutional amendments. Instead, they must be submitted to the 
first statewide election occurring at least 131 days after the adoption of the proposal by 
the Legislature. SB 863 will conform these processes and allow the Legislature to specify 
a ballot in a proposed constitutional amendment.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes. OCTA generally monitors the status of 
constitutional amendments and outcomes of propositions at elections.  
 
SB 978 (Seyarto, R-Murrieta): State government: budget: state publications: format. 
(Chapter 451, Statutes of 2024) 
SB 978 requires the Department of Finance to provide the Governor’s Budget in an 
electronic machine-readable format on its website. Additionally, SB 978 mandates that 
state publications provided to the California State Library must, at a minimum, be in a 
machine-readable format. 
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
 
SB 990 (Padilla, D-Chula Vista): Office of Emergency Services: State Emergency 
Plan: LGBTQ+ individuals. 
(Chapter 322, Statutes of 2024)  
Under the California Emergency Services Act, the OES updates its State Emergency Plan 
every five years. SB 990 requires OES, by at least January 1, 2029, and every five years 
thereafter, to update the State Emergency Plan to include proposed policies and best 
practices for local government and nongovernmental entities to equitably serve lesbian, 
gay, bisexual, transgender, queer, questioning, and plus communities during an 
emergency or natural disaster.  
  
OCTA Position – Monitor  
 
Impact on OCTA: For information purposes only. OCTA employees are disaster service 
workers and are expected to be in accordance with any updates of the State Emergency 
Plan.  
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SB 1394 (Min, D-Irvine): Access to connected vehicle service  
(Chapter 655, Statutes of 2024)  
Under the Safe Connections Act of 2022, survivors of domestic abuse can protect 
themselves and others by requiring telecommunications providers, by request, to remove 
their mobile phone accounts from the accounts of their abusers, but the law does not 
extend to vehicular technology. SB 1394 requires, by January 1, 2028, for any vehicle 
with connected vehicle service to indicate to drivers when an outside individual has 
gained access to the data stored in the car such as locations and driving history.  It also 
requires providers to implement a process for drivers to terminate a person’s access to 
their connected vehicle service upon request. Furthermore, beginning on  
January 1, 2028, new vehicles being manufactured that have connected vehicle location 
access must implement a feature that allows for an immediate disabling of location 
access.  
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes only. 
 
SB 1488 (Durazo, D-Los Angeles): Outdoor advertising displays: exemptions. 
(Chapter 897, Statutes of 2024) 
SB 1488 reduces the minimum duration of a sponsorship marketing plan for outdoor 
advertising displays at stadiums and arenas from one year to 120 days. The shortened 
timeframe was argued to be needed to match evolving market trends whereas sponsors 
are often seeking to run shorter-term, more targeted campaigns in today’s market. This 
is especially true when promoting events, such as the Olympics in 2028. It also requires 
Caltrans to include among its priorities support for placement of advertising displays at 
arenas when renegotiating an agreement with the Federal Highway Administration on the 
State’s obligations related to the Highway Beautification Act of 1965.  
 
OCTA Position – Monitor 
 
Impact on OCTA: For informational purposes.  
 
ACR 158 (Chen, R-Brea): Detective Terry Lee Fincher Memorial Highway. 
(Chapter 107, Statutes of 2024) 
ACR 158 designates the portion of State Route 91 from Weir Canyon Road to Gypsum 
Canyon Road in Orange County as the Detective Terry Lee Fincher Memorial Highway. 
This resolution recognizes the life and service of Terry Lee Fincher who, after serving as 
a chief mechanic of an F-4 squadron in the United States Air Force during the Vietnam 
War, joined the Brea Police Department as a reserve officer eventually earning the rank 
of Senior Detective, receiving numerous accolades and being a founding member of the 
Peer Counseling and Crisis Intervention Team. Terry Fincher was only the second officer 
to die in the line of duty during the 81-year history of the Brea Police Department.  
 
OCTA Position – Monitor  
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Impact on OCTA: For informational purposes. 
 
SCR 13 (Roth, D-Riverside): Joseph Tavaglione Memorial Interchange. 
(Chapter 205, Statutes of 2024) 
SCR 13 designates the interchange where State Routes 60 and 91 meet Interstate 215 
in Riverside County, as the Joseph Tavaglione Memorial Interchange. The Resolution 
recognizes the late Joseph Tavaglione, a prominent figure in the construction and 
transportation industry, and the longest-serving member of the CTC, who passed away 
at the age of 101 in August 2024. The Resolution recognizes Tavaglione’s extensive 
contributions to transportation projects across California, particularly in Riverside County, 
where he directed significant state funds for transportation improvements that facilitated 
regional growth.  
 
OCTA Position – Monitor  
 
Impact on OCTA: For informational purposes. 
 



                                                                                       COMMITTEE TRANSMITTAL           

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
November 25, 2024 

To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board  

Subject: Final 2025-26 State and Federal Legislative Platforms 

Legislative and Communications Committee Meeting of November 21, 2024 

Present: Directors Foley, Dumitru, Jung, Nguyen, Tettemer, and Wagner 
 Absent: None  
 
 

Committee Vote 

 

The item was passed by the Members present.  

 

Committee Recommendation(s) 

 

A. Adopt the revised 2025-26 State and Federal Legislative Platforms.  

 

B. Direct staff to distribute the adopted platforms to elected officials, 

advisory committees, local governments, affected agencies, the 

business community, and other interested parties. 

 

NOTE: Attachment B is being revised to include the following:   

    

   IX. Environmental & Energy Issues: 

 

d. Support efforts related to separate and distinct sand 

nourishment permits. 

 

 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 21, 2024 
 
 
To: Legislative and Communications Committee 
   
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Final 2025-26 State and Federal Legislative Platforms  
 
 
Overview 
 
At the beginning of each legislative session, staff conducts a comprehensive 
review of the Orange County Transportation Authority’s State and Federal 
Legislative Platforms to ensure updates are provided on relevant issues that are 
anticipated to be of discussion for the upcoming year.  The final drafts of the 
revised 2025-26 Orange County Transportation Authority State and Federal 
Legislative Platforms are submitted for consideration and adoption by the 
Orange County Transportation Authority Board of Directors. 
 
Recommendations 
 
A. Adopt the revised 2025-26 State and Federal Legislative Platforms.  
 
B. Direct staff to distribute the adopted platforms to elected officials, advisory 

committees, local governments, affected agencies, the business 
community, and other interested parties. 

 
Background 
 
Each year, the Orange County Transportation Authority (OCTA) develops State 
and Federal Legislative Platforms as a resource for the OCTA Board of Directors 
(Board), Orange County legislative delegation members, and OCTA staff in 
communicating OCTA’s legislative and regulatory priorities. Any policy positions 
not directly addressed by the State and Federal Platforms will be brought to the 
Board for separate action during the legislative sessions.  
 
The first drafts of the 2025-26 State and Federal Legislative Platforms were 
reviewed and approved with recommendations for further circulation by the 
Legislative and Communications Committee (Committee) on October 17, 2024, 
and by the full Board on October 28, 2024. Since this initial review, staff has 
been working to further refine the documents based on additional feedback from 
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stakeholders. The initial drafts were discussed at several internal OCTA staff 
meetings as well as at OCTA’s Citizens Advisory Committee (CAC) meeting and 
Technical Advisory Committee (TAC) meeting. These efforts are in addition to 
the initial comment solicitation of more than 500 stakeholders, including every 
member of OCTA’s TAC, Technical Steering Committee, CAC, and Accessible 
Transit Advisory Committee. Staff has also participated in a series of legislative 
platform development meetings with other regional transportation agencies and 
stakeholders from across the State of California to ensure that the platforms 
address anticipated legislative priorities next session. 
 
The State and Federal Legislative Platforms have been refined further and are 
included as Attachments A and B.  The recommended revisions are designated 
by underline and strikethrough text.  
 
Sponsor Legislation 
 
For this upcoming legislative session, OCTA staff has identified two policy areas 
that may require OCTA to sponsor legislation. At the time of writing this staff 
report, staff does not have a specific recommendation related to these topics 
and instead proposes to include these issue areas as placeholders if the need 
to pursue sponsor legislation arises. In such a case, staff will return to the Board 
with further refined proposals for approval. Below is an explanation of why these 
policy areas may need to be addressed through sponsored legislation.  
 
Subsection (a) of the Sponsored Legislation Section pertains to public 
transportation projects in the coastal zone. OCTA owns the seven-mile stretch 
of the coastal rail corridor through the cities of Dana Point and San Clemente. 
This area has experienced coastal bluff erosion, beach loss, revetment loss, and 
bluff failures that have threatened the rail line and, ultimately, caused service 
suspension. OCTA has undertaken a study to identify where there may be other 
vulnerabilities along the corridor and has since identified 11 areas that need to 
be addressed, four of which need to be addressed immediately. This requires 
OCTA to undertake construction work within the coastal zone. In addition to 
complying with the California Environmental Quality Act, regulatory permits are 
required from the California Coastal Commission and a lease from the California 
State Lands Commission may be required. All of these factors combined often 
lead to long lead times. With funding secured to begin construction in the highest 
risk areas, permitting and project delivery are where potential risks remains. As 
OCTA proceeds, legislation may become necessary to help expedite permitting 
and project delivery for critical public transportation projects, especially when  
high-risk vulnerabilities have been identified.  
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Subsection (b) of the Sponsored Legislation Section is related to the Innovative 
Clean Transit (ICT) Regulation, which requires transit agencies in California to 
transition their transit bus fleet to zero emission by 2040. Next year, the 
California Air Resources Board (CARB) will undergo a comprehensive review of 
the readiness to implement the next stages of the regulation, including the 2026 
purchase mandate of 50 percent, inclusion of articulated buses and cutaways, 
and applicability of purchase mandate to small transit agencies.  
 
OCTA has participated in providing information to CARB in their effort to conduct 
this review. OCTA staff anticipates that as part of this review and associated 
discussions, issues associated with supply chain and manufacturing, costs, 
reliability, and other factors are likely to be discussed. Therefore, it may be 
necessary to pursue legislation that requires further action or policy tools for 
transit agencies to meet the requirements in the ICT requirements.  
 
2025-26 State Legislative Platform 
 
Other final revisions to the 2025-26 State Legislative Platform, included as 
strikethrough text in Attachment A, are detailed as follows: 
 
• With direction from Director Foley and Committee concurrence, 

subsection (i) of Section I, entitled “Implementation of Environmental 
Policies,” is recommended to be added. This principle pertains to 
supporting efforts for separate and distinct sand nourishment permits.  
  

• Subsection (n) of Section II, entitled “Transportation Funding,” is 
proposed to be added. SB 375 (Chapter 728, Statutes of 2008) requires 
metropolitan planning organizations to develop a regional transportation 
plan that includes a sustainable communities plan (SCS) to meet a 
greenhouse gas (GHG) emission reduction target set by the CARB. An 
agency may adopt an Alternative Planning Strategy (APS) when 
achieving the state GHG target is not feasible under federal law. 
Currently, a region with an APS is not eligible for all SB 1 (Chapter 5, 
Statutes of 2017) funding programs. This principle is intended to support 
efforts to ensure that agencies complying with SB 375 are eligible for  
SB 1 funding, regardless of whether they have a SCS or APS.  

 
• Subsection (g) of Section VI, entitled “Rail Programs” is proposed to be 

added. This principle pertains to SB 1098 (Chapter 777, Statutes of 2024), 
which will be implemented next year. Specifically, SB 1098 requires 
CalSTA to convene a large working group to make recommendations 
related to the Los Angeles – San Diego – San Luis Obispo Rail Corridor. 
OCTA will be included in this working group as a county transportation 
commission and right-of-way owner.  
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2025-26 Federal Legislative Platform 
 
The final proposed revisions to the 2025-26 Federal Legislative Platform, 
included as strikethrough text in Attachment B, are detailed as follows: 
 
• With direction from Director Foley and Committee concurrence, 

subsection (j) of Section IV, entitled “Fiscal Reforms & Issues,” is 
proposed to be added related to supporting joint procurement processes. 
Such an ability could help reduce the costs of goods and services when 
pooling procurements together.  

 
Summary 
 
The 2025-26 State and Federal Legislative Platforms are presented for 
consideration and adoption. 
 
Attachments 
 
A. Final Orange County Transportation Authority 2025-26 State Legislative 

Platform  
B. Final Orange County Transportation Authority 2025-26 Federal 

Legislative Platform  
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by:      Approved by: 
      
                                                   
    
 
Alexis Carter       Kristin Jacinto 
Government  Relations Representative,   Executive Director,  
Government Relations     Government Relations 
(714) 560-5475      (714) 560-5754
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With over three million residents, Orange County is the third most populous county in 
California and the sixth most populous county in the nation.  Orange County is one of the 
most densely populated areas in the country and is served by one of the nation’s busiest 
transit systems. The Orange County Transportation Authority (OCTA) serves as the 
primary agency responsible for transportation planning in Orange County. OCTA 
manages a multimodal transportation system, overseeing a range of services including 
buses, Metrolink commuter rail, paratransit, and freeway improvements, as well as bicycle 
and pedestrian infrastructure, ensuring diverse mobility options for residents and visitors. 

The 2025-26 State Legislative Platform serves as a framework document to guide 
OCTA’s legislative, regulatory, and administrative activities in the coming legislative 
session.  The Key Policy Issues section offers guidance on the policy issues that will likely 
be the focus of the upcoming legislative session.  The later sections present guiding policy 
statements for other major issue areas that may arise during the session.  Positions on 
individual items not directly in this document will be brought to the OCTA Board of 
Directors for formal action. 

Key Policy Issues in 2025-26 

A number of significant transportation issues are expected to be discussed in the 
2025-26 legislative session. OCTA will focus its advocacy efforts on the following 
principles. 

a) Support transportation funding investments and policy flexibilities that allow OCTA
to provide essential, multimodal mobility improvements and services in order to
meet the mobility needs of Orange County;

b) Seek support for adaptation and resiliency efforts related to the environment for
critical transportation infrastructure;

c) Seek funding and other administrative solutions, such as permit streamlining, to
support adaptation and resiliency efforts throughout the rail corridor;

d) Seek support, funding, and streamlining to manage and address sea level rise,
beach erosion, landslides, and other environmental impacts along the rail corridor;

e) Encourage State leadership, in conjunction with local collaboration, in developing
long-term studies related to potential track relocation in the Los Angeles –
San Diego – San Luis Obispo (LOSSAN) Rail Corridor;

f) Support efforts to maximize OCTA’s share of transportation and transit funding,
especially through distribution formulas and more equitable competitive funding
processes;

ATTACHMENT A
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g) Oppose linking, reprioritizing, or aligning local and state transportation funding with 
policies that could significantly hinder a local agency’s ability to deliver 
transportation programs and projects;  
 

h) Support efforts to maintain the promises self-help counties have made to taxpayers 
in the implementation of local sales tax measures and oppose mandating specific 
uses of future sales tax revenues; 
 

i) Support workforce development and training policies that allow OCTA to hire and 
retain personnel ready to implement the next generation of mobility, including 
training the workforce for zero-emission vehicles; 
 

j) Oppose policies that would circumvent existing transit operator funding eligibility 
requirements;  
 

k) Support efforts to ensure local control is maintained in policy decisions made by 
local transportation agency boards in delivering, funding, and operating 
transportation programs and projects; 
 

l) Inform the State’s Transit Transformation Task Force, created pursuant to SB 125 
(Chapter 54, Statutes of 2023), in order to seek improvements to the 
Transportation Development Act and make recommendations related to transit 
funding, cost drivers, strategies for workforce retention, and ridership; 
 

m) Protect existing transit operations and capital funding while monitoring the 
implementation of the accountability provisions associated with the funding and 
inform clarifying legislation as needed; 
 

n) Oppose policies that change existing formula funding structures to redistribute 
funds in a way that would inhibit a local agency from delivering critical 
transportation projects and programs; 
 

o) Seek to ensure OCTA’s projects and programs related to the 2028 Olympic and 
Paralympic Games are eligible for any related funding assistance, incentives, 
project delivery tools, and/or regulatory relief; 
 

p) Monitor efforts related to extending the State’s cap-and-trade program while 
ensuring that funding for regional transportation projects and programs are 
maintained; 
 

q) Support efforts to mitigate costs associated with the development, testing, 
purchase, and operation of zero-emission transit buses, including an alternative 
electricity rate structure, tax incentives, and other forms of financial assistance. 
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SPONSORED LEGISLATION 
 
Each year, OCTA may consider sponsoring legislation to clarify or address various 
transportation policy topics that require additional attention. This year, the following major 
policies may be areas in need of sponsor legislation: 
 
a)   Expedited permitting and project delivery for critical public transportation projects 

located within the coastal zone; 
 
b)  Study solutions to mitigate increased costs and supply chain challenges related to 

implementing the Innovative Clean Transit regulation. 
 
I. IMPLEMENTATION OF ENVIRONMENTAL POLICIES 
 
In order to ensure that the State’s environmental regulations and cap-and-trade program 
are implemented in an equitable manner, which will both help to reduce emissions and 
encourage the development of necessary infrastructure to serve California’s growing 
population, OCTA will: 
 
a) Support efforts to ensure local flexibility in meeting the State’s greenhouse gas 

emission reduction goals, including project mitigation requirements; 

 
b) Support streamlined environmental review and permitting processes for 

transportation projects and programs to avoid potentially duplicative and 
unnecessary analysis, while still maintaining traditional environmental protections; 

 
c) Work with air agencies and other stakeholders to ensure that air quality 

determinations and policies do not constrain funding availability or otherwise 
undermine OCTA’s ability to deliver transportation improvements; 

 
d) Monitor the State’s transition to zero-emission vehicle technology to ensure that 

any corresponding policies adequately address the impact to long-term 
transportation funding stability; 

 
e) Oppose lengthening the California Environmental Quality Act process in a manner 

that would delay mobility improvements; 
 
f) Oppose efforts to restrict road and highway construction by superseding existing 

broad-based environmental review and mitigation processes; 
 

g) Oppose policies that would limit lead agency discretion in the management and 
oversight of lands set aside for environmental mitigation purposes while promoting 
advance mitigation planning programs; 

 
h) Monitor efforts to create a statewide model related to vehicle miles traveled in order 

to ensure that local modeling is taken into account; 
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i) Support efforts related to separate and distinct sand nourishment permits. 

II. TRANSPORTATION FUNDING 

 
OCTA will monitor the status of transportation funding in California, promoting the 
continued stability of existing programs and efforts to address future funding deficiencies 
to meet transportation infrastructure needs. Given that the State is anticipated to 
experience a continued deficit, OCTA will work to protect funding dedicated for 
transportation purposes, including appropriations made in the fiscal year 2024-25 Budget 
Act for transit operations and capital projects.  
 
Furthermore, executive orders continue to impact OCTA’s programs and services. Staff 
closely monitors these efforts to ensure that transportation funds are used for their 
intended purposes.  For example, Executive Order N-19-19 directed the California State 
Transportation Agency to review requirements for discretionary transportation 
investments to ensure consistency with state emission reduction goals.  As a result, the 
State developed the Climate Action Plan for Transportation Infrastructure (CAPTI) which 
detailed recommendations for administering state funds related to transportation in a way 
that helps the State reach its goals related to climate change.  It is anticipated that CAPTI 
recommendations will be updated in the coming year.  Key actions to continue to inform 
the State’s goals include: 
 
a) Oppose unfunded mandates for transportation agencies, transit providers, and 

local governments in providing transportation improvements and services; 

 
b) Oppose cost shifts or changes in responsibility for projects funded by the State to 

local transportation entities; 
 
c) Support efforts to treat the property tax of single-county transit districts the same 

as multi-county districts and correct other Educational Revenue Augmentation 
Fund inequities between like agencies; 

 
d) Support the constitutional protection of all transportation funding resources; 
 
e) Support protecting or expanding local decision-making in programming 

transportation funds; 
 
f) Oppose efforts to reduce local prerogative over regional program funds; 
 
g) Support efforts to involve county transportation commissions in the development 

and prioritization of State Highway Operation and Protection Program projects; 
 
h) Oppose redirecting or reclassifying transportation revenue sources, including 

earned interest, for anything other than their intended purposes; 
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i) Support the implementation of federal transportation programs in an equitable 
manner that promotes traditional funding levels, programming roles, and local 
discretion in allocation decisions; 

 
j) Oppose policies that significantly increase costs, threatening OCTA’s ability to 

deliver projects and provide transit service; 
 
k) Support removing the barriers for funding transportation projects, including 

allowing local agencies to advance projects with local funds when state funds are 
unavailable due to budgetary reasons, and allowing regions to pool federal, state, 
and local funds in order to limit lengthy amendment processes and streamline 
project delivery time;  

 
l)  Support flexibility in the application of “disadvantaged” and “low-income” 

communities to ensure that transportation funding flows to each region’s most 
impacted areas, allowing OCTA to best meet the needs of its local communities; 

 
m) Support dedicated funding for transit operations, preferably through an ongoing 

formulaic approach; 
 
n) Support efforts that allow for agencies complying with SB 375 (Chapter 728, 

Statutes of 2008) to be eligible for transportation funding.  
  
III. FISCAL REFORMS & ISSUES 
 
In recent years, the Legislature and Governor have worked collaboratively during the 
budget process to pass funding bills in a timely manner.  Given that the State continues 
to report lower revenues than projected, uncertainties over future funding levels remain. 
Therefore, OCTA will: 
 
a) Monitor the study and development of alternative transportation funding proposals, 

including the State’s road charge pilot program and ensure that efforts are made 
to address concerns related to equity, privacy, and public support of such 
proposals; 

 
b) Oppose levying new and/or increase in gasoline taxes or user fees, including 

revenue increases on fuel consumption categorized as charges, fees, revenue 
enhancements, or similar classifications.  Consideration of such efforts shall occur 
when a direct nexus is determined to exist between revenues and transportation 
projects, and additional revenues are to be controlled by the county transportation 
commission; 

 
c) Oppose efforts to decrease the voter threshold requirement for local tax measures 

for transportation purposes; 
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d) Oppose increases to administrative fees charged by the California Department of 
Tax and Fee Administration on the collection of local sales tax measures; 
 

e) Support policies that ensure all users of the State’s transportation system pay their 
“fair share” to maintain and improve the system; 
 

f) Support efforts to restore equitable generation and disbursement of sales tax 
revenues that support the Local Transportation Fund; 

 
g) Support the retention of existing and future local revenue sources; 
 
h) Support an extension of the state sales tax exemption for the purchase of  

zero-emission buses. 
 
IV. STATE TRANSPORTATION IMPROVEMENT PROGRAM 

 
The State Transportation Improvement Program (STIP), substantially amended by SB 45 
(Chapter 622, Statutes of 1997), is a programming document that establishes the funding 
priorities and project commitments for transportation capital improvements in California. 
SB 45 placed decision-making authority with the regions by providing project selection for 
75 percent of the funding in the Regional Transportation Improvement Program (RTIP).  
This funding is distributed to counties based on an allocation formula. The remaining 
25 percent of the funds are programmed by the California Department of Transportation 
(Caltrans) in the Interregional Transportation Improvement Program (ITIP).  OCTA will 
seek to ensure that the regional focus of the program is preserved.  Key provisions to be 
sought by OCTA include: 
 
a)  Support maintaining the current STIP formula, which provides 75 percent of STIP 

funding to the locally-nominated RTIP and 25 percent to the ITIP; 
 
b) Support equitable allocations of transportation funding, such as the north/south 

formula distribution of county shares and ITIP allocations; 
 
c) Support efforts to clarify that programming of current period county shares has 

priority over advancement of future county shares; 
 
d) Support a formula-based guaranteed disbursement of the ITIP; 
 
e) Support efforts to allow a mode-neutral STIP; 

 
f) Support increased flexibility for the use of STIP funds to support alternative 

projects, including, but not limited to, transit and goods movement improvement 
projects. 
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V. TRANSIT PROGRAMS 
 
OCTA will continue with its focus on providing safe, reliable, and efficient transit services 
in Orange County.  While state transit funding has recently become more stable, future 
demand increases due to environmental regulations and increased capital and operations 
costs will put further strain on existing resources.  OCTA will make every effort to minimize 
additional state obligations to transit operations which lack a sufficient and secure 
revenue source. To that end, OCTA will focus on the following: 
 
a) Advocate for a continued strong state role in providing funding for transit 

operations rather than shifting responsibility to local transportation entities.  No 
additional requirements should be created for operation levels beyond existing 
capacity, unless agreed to by that entity or otherwise appropriately funded; 

 
b) Seek additional funding for paratransit operations and transit accessibility capital 

improvements that support persons with disabilities and senior citizens; 
 
c) Support efforts to encourage and incentivize the interoperability of transit and rail 

systems within California; 
 
d) Support limiting the liability of transit districts for the location of bus stops (Bonanno 

v. Central Contra Costa Transit Authority);  
 
e) Support incentives for transit-oriented development projects (i.e., authorize extra 

credit toward housing element requirements for these developments), including 
incentives for development;  

 
f) Support funding and incentives to develop free- or reduced-fare transit programs 

without impacting existing programs or creating unfunded mandates; 

g) Monitor and inform the creation of the Zero-Emission Roadmap, which will work to 
identify actions needed to meet California’s zero-emission transit goals with 
minimal displacement of existing workers. 

h) Encourage policies and guidance that incentivize public transit ridership. 

VI. RAIL PROGRAMS 
 

Metrolink is Southern California’s commuter rail system that links residential communities 
to employment and activity centers.  Orange County is served by three Metrolink lines: 
the Orange County Line, the Inland Empire-Orange County Line, and the 91/Perris Valley 
Line. In support of these routes, OCTA owns 48 miles of rail right-of-way in  
Orange County on which Metrolink operates.  OCTA's rail capital budget supports 
improvements to the regional commuter rail system in Orange County, and under existing 
policy, OCTA is the primary construction lead on major capital improvements to the 
regional commuter rail system on its right-of-way. 
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In addition to Metrolink services, Orange County is also served by the state-supported 
Pacific Surfliner intercity passenger rail service traveling between San Luis Obispo  
and San Diego. The Pacific Surfliner is operated by Amtrak and managed by the LOSSAN 
Agency.  OCTA has served as the managing agency for the LOSSAN Agency since 2013, 
providing administrative and management support. 
 
Other rail systems could also travel through Orange County at some point in the future, 
including additional intercity rail service.  While the status and future of these programs 
is uncertain, OCTA will be watchful to ensure that funding for these rail systems does not 
impact other transportation funding sources.  Key advocacy efforts will emphasize the 
following: 
 
a) Support policies that encourage commercial, commuter-based development 

around passenger rail corridors that includes permanent job creation; 
 

b) Monitor and evaluate plans and progress of high-speed rail and its funding; 
 

c) Support efforts to provide resources for safety improvements on the rail network in 
Southern California, including for the implementation, operation, and maintenance 
of Positive Train Control safety technology; 
 

d) Support studying the policies, funding options, and need for rail/highway grade 
separations, including any impact on existing state highway and transit funding 
sources; 

 
e) Support policies that facilitate the development and construction of needed 

infrastructure projects that support modernization, connectivity, and general 
system-wide improvements to California’s rail network; 

 
f) Monitor the implementation of the In-Use Locomotive Regulation to ensure the 

transition to zero-emission locomotives is technically feasible and provides 
adequate funding; 

 
g) Participate and engage in the working group created through SB 1098 (Chapter 

777, Statutes of 2024). 
 

VII. ROADS & HIGHWAYS 
 

OCTA’s commitment to continuously improve mobility in Orange County is reflected 
through a dynamic involvement in such innovative highway endeavors as the ownership 
of the 91 Express Lanes and the use of design-build authority on the State Route 22 
project and Interstate 405 Improvement Project.  OCTA will continue to seek new and 
innovative ways to deliver road and highway projects to the residents of  
Orange County and, to that end, OCTA will focus on the following: 
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a) Support new and existing alternative project delivery methods, such as design-
build, public-private partnership authority, construction manager/general 
contractor authority, and progressive design build, through expanding mode and 
funding eligibility while also allowing the appropriate balance of partnership 
between the State and local agencies;  
 

b) Support authorizing local agencies to advertise, award, and administer contracts 
for state highway projects; 
 

c) Oppose duplicative reporting mandates and efforts to impose additional 
requirements, beyond what is required in statute, on lead agencies awarding 
contracts using alternative project delivery mechanisms;  
 

d) Support streamlining of the Caltrans review process for projects without 
compromising environmental safeguards; 
 

e) Support policies that improve signal synchronization programs in order to facilitate 
street signal coordination, prioritization, and preemption, as well as encouraging 
the use of intelligent transportation system measures; 
 

f) Support management and integration of express lanes to promote consistent and 
seamless user experience; 
 

g) Support the equitable enforcement of regulations governing transportation network 
companies; 
 

h) Support studying the development and safe operation of autonomous vehicles and 
related technologies; 
 

i) Support preserving local discretion and flexibility in the development of the 
congestion management program. 

 
VIII. TOLLED & MANAGED LANES 
 
OCTA’s commitment to continuously improve mobility in Orange County is reflected 
through a dynamic involvement in such innovative highway endeavors, including both the 
ownership of the 91 Express Lanes, a ten-mile toll facility on State Route 91, extending 
from State Route 55 to the Orange/Riverside County line, and the 405 Express Lanes, 
which operates two lanes in each direction from State Route 73 to the Interstate 605. 
 
Because many agencies are discussing the increased use of managed lane facilities, 
there remains a need to advocate for local flexibility and input.  To ensure the continued 
success of the 91 Express Lanes, the 405 Express lanes, and for toll policy moving 
forward, OCTA will: 
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a) Oppose efforts to divert revenues from toll facilities for purposes not directed by 
the responsible governing board;  

 
b) Support policies that allow OCTA, and its partners, to efficiently operate and 

maintain the 91 Express Lanes and the 405 Express Lanes;  
 
c) Support efforts to preserve local flexibility in the administration of toll lanes and 

encourage the State to work with OCTA on operating policies to ensure seamless 
system operation; 

 
d) Oppose the construction or operation of toll facilities that are inconsistent with local 

long range transportation plans; 
 
e) Oppose the construction or operation of toll facilities that fail to respect existing 

local transportation projects and funding programs; 
 
f) Support customer privacy rights while maintaining OCTA’s ability to effectively 

communicate with customers and operate the 91 and 405 Express Lanes;  
 
g) Support the use of innovative means to enhance toll agency enforcement efforts, 

including ways to address toll violations due to protected plates; 
 

h) Support collaborative solutions to address the degradation of HOV lanes that 
respect local transportation funding sources and programs, have the support of the 
relevant regional transportation planning agency, do not redirect existing local 
transportation funding sources, and analyze the effect of single-occupant,  
low-emission vehicles, including associated federal requirements triggered by their 
access allowance;  
 

i) Support efforts to improve the interoperability of the different toll systems across 
the State in order to ensure fair and efficient toll operations while affirming user 
privacy protections; 
 

j)  Inform discussions related to revising toll evasion penalties, toll exemptions, and 
other changes to enforcement strategies and mechanisms in order to maintain 
local control, opposing efforts that will hinder the ability to meet congestion 
management and financing requirements; 

k) Support policies that protect the process prescribed in AB 194 (Chapter 687, 
Statutes of 2015), which authorizes regional transportation agencies to develop 
and operate toll facilities, and ensure it is maintained in its application on future toll 
facilities. 

 
IX. GOODS MOVEMENT 
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The twin Ports of Los Angeles and Long Beach are considered two of the nation’s busiest 
ports, are vital to California’s economy and the surrounding region because goods are 
shipped to and through the surrounding counties. While the State’s goods movement 
system is the most robust in the nation, it is continually challenged by competing goods 
movement systems in other states. In order to continue to compete and engage in the 
global marketplace, California must continue to enhance its goods movement system, 
while at the same time be cognizant of taking the necessary actions to mitigate any 
negative impacts to local communities. Key positions include: 
 
a) Support improvements to facilitate the movement of intrastate, interstate, and 

international trade beneficial to the State and Orange County’s economy;  
 
b) Support policies that will aid in the development, approval, and construction of 

projects to expand goods movement capacity and reduce congestion;  
 

c) Ensure that control of goods movement infrastructure projects and funding is 
retained at the local level; 

 
d) Seek mitigation for the impacts of goods movement on local communities; 
 
e) Pursue ongoing, stable sources of funding for goods movement infrastructure; 

 
f) Support additional funding and policy reforms to aid in expediting transportation 

projects to address supply chain concerns; 
 

g) Ensure any effort to establish a container fee program dedicates funding to 
projects that mitigate the impact port activity may have on local communities, 
informed by input from local and regional agencies. 
 

X. ACTIVE TRANSPORTATION 
 
Active transportation projects and programs, which encourage greater mobility through 
walking and bicycling, have grown in popularity due to the environmental, health, and cost 
savings benefits.  OCTA continues to study, plan, and fund active transportation projects 
and programs as part of its mission to provide Orange County with an efficient and 
multi-modal transportation system.  Key positions include: 
 
a) Support policies to increase the visibility and safety of users engaged in active 

transportation; 
 
b) Support creative use of paths, roads, flood channels, and abandoned rail lines 

using existing established rights-of-way to promote bicycles trails and pedestrian 
paths, in coordination with any local agency with jurisdiction over those properties;  
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c) Support funding and programs or policies that encourage the safe operation of an 
integrated multimodal system, which includes the interaction between roadways, 
rail lines, bikeways, and pedestrian ways, and the users of those facilities;  

d) Support streamlined active transportation funding programs;  

e) Seek funding and support policies and projects to increase safety requirements 
related to the utilization of electric bicycles. 

 

XI. ROLES & RESPONSIBILITIES 
 
In recent years, there have been many efforts to reorganize or restructure transportation 
programs and local agency responsibilities.  OCTA will continue to monitor policies that 
would significantly affect the way in which it operates, with a focus on maintaining local 
control and continued partnerships in order to advocate for the following principles:  
 
a) Support preserving the role of county transportation commissions, as consistent 

with existing law, in the administration of transportation programs; 
 

b) Oppose proposals that reduce the rights and responsibilities of county 
transportation commissions in planning, funding, and delivering transportation 
programs; 
 

c) Oppose policies that unnecessarily subject projects to additional reviews and 
project selection approvals that could adversely affect delivery timelines and 
processes; 
 

d) Support partnerships with alternative mobility providers that allow for adequate 
information sharing while also respecting the planning efforts of local agencies; 
 

e) Support efforts to increase the flexibility of funds used for motorist service   
programs. 

 
XII. EMPLOYMENT ISSUES 

 
As a public agency and one of the largest employers in Orange County, OCTA balances 
its responsibility to the community and the taxpayers to provide safe, reliable,   
cost-effective service with its responsibility of being a reasonable, responsive employer. 
Key advocacy positions include: 
 
a) Oppose efforts to impose state labor laws on currently exempt public agencies; 
 
b) Oppose policies that circumvent the collective bargaining process; 
 
c) Oppose policies adversely affecting OCTA’s ability to efficiently and effectively 

deal with labor relations, employee rights, benefits, including pension benefits, the 
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California Family Rights Act, and working conditions, including health, safety, and 
ergonomic standards for the workplace; 

 
d) Support efforts to reform and resolve inconsistencies in the workers’ compensation 

and unemployment insurance systems, and labor law requirements that maintain 
protection for employees and allow businesses to operate efficiently; 
 

e) Support workforce development policies that facilitate a more efficient talent 
acquisition process; 
 

f) Support policies that encourage ridesharing, teleworking, vanpool, and related 
congestion relief programs for Orange County commuters.  

 
XIII. TRANSPORTATION SECURITY & EMERGENCY PREPAREDNESS 

As natural and man-made disasters continue to threaten transportation systems around 
the world, significant improvements have been, and continue to be, carried out to enhance 
the safety, security, and resilience of transportation infrastructure in the United States.  
As Orange County’s bus provider and a Metrolink partner, OCTA understands the 
importance of ensuring the safety and security of our transportation network and 
protecting our customers. OCTA maintains a partnership with the Orange County Sheriff’s 
Department to provide OCTA Transit Police Services for the bus and train systems in 
Orange County and continues to be actively involved in a variety of state and regional 
preparedness exercises in support of first responders.  The development of a new Transit 
Security and Operations Center is also underway to enhance security efforts and further 
the resiliency of the Orange County transit system. 
 
Additional safety and security measures require additional financial resources. 
Consequently, OCTA’s advocacy positions will highlight:  
 
a) Support state homeland security and emergency preparedness funding and grant 

programs to local transportation agencies to alleviate financial burden placed on 
local entities; 

 
b) Support policies that balance retention mandates of video surveillance records to 

reflect current reasonable technological and fiscal capabilities;  
 
c) Support technological advances in order to increase the safety of public 

transportation passengers and operators; 
 

d) Support policies that aim to enhance transit services and the overall safety and 
security of transit riders, public transit employees, and on-road vehicles while 
avoiding undue burden on transportation agencies to implement unfunded safety 
measures.  
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XIV. ADMINISTRATION/GENERAL 
 
General administrative issues arise every session that could impact OCTA’s ability to 
operate efficiently.  Key positions include: 

 
a) Oppose policies adversely affecting OCTA’s ability to efficiently and effectively 

contract for goods and services, conduct business of the agency, and limit or 
transfer the risk of liability; 

 
b) Support efforts to provide greater protection of OCTA’s computer and information 

security systems; 
 
c) Support establishing reasonable liability for non-economic damages in any action 

for personal injury, property damage, or wrongful death brought against a public 
entity based on principles of comparative fault; 

 
d) Support consistent campaign contribution limits as applied to both elected and 

appointed bodies; 
 
e) Monitor proposed changes related to the Ralph M. Brown Act, and other statutes 

governing public meetings, including the expanded use of technology; 
 

f) Support equitable policies to ensure that the inclusive public engagement, 
planning, and delivery of mobility improvements best serve all residents of  
Orange County; 

 
g) Oppose policies that create undue burden on transportation procurement practices 

or restrict ability to maintain local governing board award authority; 

h) Oppose efforts that create duplicative reporting requirements.  
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With over three million residents, Orange County is the third most populous county in 
California and the sixth most populous county in the nation.  Orange County is one of 
the most densely populated areas in the country and is served by one of the nation’s 
busiest transit systems.  The Orange County Transportation Authority (OCTA) serves 
as the primary agency responsible for transportation planning in Orange County. 
OCTA manages a multimodal transportation system, overseeing a range of services 
including buses, Metrolink commuter rail, paratransit, and freeway improvements, as 
well as bicycle and pedestrian infrastructure, ensuring diverse mobility options for 
residents and visitors. 

The 2025-26 Federal Legislative Platform serves as a framework document to guide 
OCTA’s statutory, regulatory, and administrative goals and objectives in Washington, 
D.C.  The Key Policy Issues section offers guidance on the policy issues that will likely
be the focus of the 119th Congress, and the later sections present guiding policy
statements for the other major issues that may arise.  Positions on individual items not
directly addressed in this document will be brought to the OCTA Board of Directors
for formal action.

Key Policy Issues in the 119th Congress 

A number of significant transportation issues will be discussed in the 119th Congress. 
OCTA will focus its advocacy efforts on the following principles: 

a) Support transportation funding investments and policy flexibilities that allow
OCTA to provide essential, multimodal mobility improvements, and services in
order to meet the mobility needs of Orange County;

b) Request annual appropriations at least consistent with authorized funding
levels and advanced appropriations provided in the Infrastructure Investment
and Jobs Act (IIJA) are maintained in order to meet our county’s critical
infrastructure needs;

c) Oppose efforts to redirect, reduce, or eliminate existing transportation funding
programs, ensuring funding OCTA receives from IIJA and the Inflation
Reduction Act is maintained;

d) Oppose rescissions or other arbitrary funding cuts to transportation programs;

e) Advocate for full funding of transportation programs without placing new
limitations or conditions on the distribution of funds that would impede the
delivery of infrastructure projects;

f) Ensure that Highway Trust Fund (HTF) revenues continue to be used for transit
expenditures for capital and operations;

ATTACHMENT B
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g) Ensure that air quality determinations and policies do not constrain funding 
availability or otherwise undermine OCTA’s ability to deliver transportation 
improvements; 
 

h) Ensure that Orange County is eligible for funding provided to meet air quality 
standards for the South Coast Air Basin and oppose efforts that would impact 
the use of transportation funding; 
 

i) Seek support for adaptation and resiliency efforts related to environment for 
critical transportation infrastructure; 
 

j) Seek funding and other solutions, such as permit streamlining, to support 
adaptation and resiliency efforts throughout the rail corridor; 
 

k) Seek support, funding, and project streamlining to manage and address sea 
level rise, beach erosion, landslides, and other environmental impacts along 
the rail corridor; 
 

l) Encourage federal leadership, in conjunction with state and local collaboration, 
in developing long-term studies related to potential track relocation in the  
Los Angeles – San Diego – San Luis Obispo (LOSSAN) rail corridor; 
 

m) Support the authority to secure direct funding for Orange County projects; 
 

n) Support efforts to preserve local flexibility in the administration of toll lanes and 
use of toll revenues; 
 

o) Support efforts to ensure local control is maintained in policy decisions made 
by local transportation agency boards in delivering, funding, and operating 
transportation programs and projects; 
 

p) Seek to ensure OCTA’s projects and programs related to the 2028 Olympic and 
Paralympic Games in Los Angeles are eligible for any related funding 
assistance or incentives, project delivery tools and/or regulatory relief. 

I. TRANSPORTATION FUNDING 
 

Current federal law does not require the appropriation of authorized HTF dollars. 
Therefore, the annual appropriations process will continue to play an important role in 
funding OCTA’s programs and projects. OCTA will continue to advocate for the largest 
possible amount and share of appropriations funding to ensure adequate resources 
to meet the infrastructure needs of Orange County. 
 
OCTA will continue to aggressively pursue discretionary funding for transportation 
projects within the statutory and regulatory requirements of funding programs and the 
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current funding status of OCTA’s capital program.  Other funding priorities for OCTA 
include: 
 
a) Support sustainable transportation funding levels that allow OCTA to continue 

to improve mobility in and around Orange County; 
 
b) Support funding for the Capital Investment Grants program to allow for an 

expansion of bus and rail transit projects; 
 
c) Ensure that federal funding is available for capital purposes to the extent not 

needed for direct operating costs; 
 
d) Support funding, with increased flexibility, for safety and security grant 

programs in order to protect Orange County’s transportation system, including 
highways, transit operations and facilities, rail lines, and related software 
systems; 

 
e) Support funding for commuter and intercity passenger rail corridors in  

Orange County; 
 
f) Support funding to develop training information programs to instruct on the use 

of new technology and address workforce needs at transit and transportation 
agencies; 

 
g) Advocate for transit and transportation agencies to be eligible for transportation 

funding programs under the Inflation Reduction Act  
 
h) Seek responsible revenue solutions to fund future transportation projects 

without adversely affecting an agency’s ability to provide services. 
 
II. SURFACE TRANSPORTATION REAUTHORIZATION 
 
The IIJA (Pub. L. No. 1147-58) authorized over $567 billion over five years for 
programs.  With the IIJA as law, OCTA has focused much of its advocacy efforts on 
implementation efforts that allow state and local government agencies to move 
forward with a federal partner on critical transportation projects. Now with the IIJA set 
to expire on September 30, 2026, OCTA will dually prioritize implementation while also 
advocating for its priorities related to enacting long-term reauthorization legislation. As 
such, OCTA will advocate for the following policies: 
 
a) Support the greatest possible share of funding for California and OCTA, 

focusing on increasing formula funds; 
 

b) Support increased flexibility in transportation funding programs to promote 
greater local decision-making in the planning process; 
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c) Ensure a long-term partnership with the federal government that helps OCTA 
address transit capital and operating revenue needs; 

 
d) Oppose unfunded federal mandates that further reduce the resources of state 

and local transportation agencies; 
 

e) Oppose policies that undermine or limit local control over land use decisions; 
 

f) Ensure fair suballocations of funding to account for additional costs, increased 
administrative responsibilities, and the potential for increased liabilities to which 
the agency may be subject; 

 
g) Oppose limitations or other arbitrary conditions on discretionary transportation 

grant programs that prevent an equitable distribution of transportation 
resources; 

 
h) Support policies that encourage ridesharing, teleworking, vanpool and related 

congestion relief programs for Orange County commuters;  
 

i) Oppose any effort to further reduce transportation funding for OCTA or 
California, advocating for a fair and equitable share; 

 
k) Support efforts to reinstate the state suballocation process regarding the 

distribution of federal formula funding; 
 
l) Support funding to address the current climate-related vulnerabilities on the 

LOSSAN Rail Corridor to prevent future service disruptions; 
 
III. TRANSPORTATION PLANNING & PROGRAMMING 
 
In the 119th Congress, OCTA will continue to support the implementation of the IIJA 
while finding ways to complement the programs and provisions authorized under 
federal law.  During this time, OCTA will advocate for the following issues: 
 
a) Pursue continued eligibility of Congestion Mitigation Air Quality program 

funding for operating expenses associated with any fixed-guideway or eligible 
bus projects; 
 

b) Support expanded use of alternative delivery methods for federally-funded 
transportation projects; 

 
c) Support expedited review and payments to local agencies and their contractors 

for project development, right-of-way acquisition, and construction activities; 
 
d) Support efforts to authorize, fund, and streamline the delivery of bicycle and 

pedestrian projects in Orange County; 
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e) Advocate for policies to encourage, when possible, a “complete streets” 
approach to multimodal project planning in order to expedite project delivery; 

 
f) Support flexibility and increased local decision-making authority regarding the 

operation of high-occupancy vehicle (HOV) lanes in order to reduce or 
eliminate the unintended consequences resulting from Section 166 of the 
Federal Highway Act or any similar policy regulating degradation of HOV lanes; 
 

g) Encourage cooperation between local, state, and federal partners to mitigate 
or eliminate any policy that places burdensome requirements on operators 
related to degradation of facilities and performance; 

 
h) Support streamlining and greater flexibility of Federal Buy America 

requirements including increased clarification on market availability and 
technical feasibility of the Build America, Buy America Act requirements 
created in the IIJA to prevent any unintended disruption to projects and 
programs; 

i) Support efforts to clarify roles and responsibilities related to toll enforcement 
policies to allow for interoperability between toll facilities while affirming user 
privacy;  

j) Encourage policies on the planning, delivery, and operation of tolling projects 
that are aligned with the flexibility provided in California State law; 

 
k) Support equitable policies to ensure that inclusive public engagement, 

planning, and delivery of mobility improvements best serves all the residents of 
Orange County; 

l)  Support a collaborative approach to understanding the capital infrastructure 
and operational needs of local and state transportation agencies, as well as 
private sector partners, in the testing, development, demonstration, 
deployment, and operation of autonomous and connected vehicle 
technologies, while encouraging policies that ensure their safe implementation. 

IV. FISCAL REFORMS & ISSUES 
 
Transportation infrastructure projects are critical drivers in job creation and business 
development. Legislative and regulatory proposals can impact the ability of 
transportation agencies to deliver these infrastructure projects.  Expediting project 
delivery serves as a key tool for driving economic growth and stimulating activity. 
Regarding these developments, OCTA will: 
 
a) Oppose policies that would divert revenues generated by locally-approved 

sales taxes to programs and projects that are not included in the sales tax 
ordinance; 
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b) Support removing barriers to the release of transportation funding, including 
allowing local agencies to advance projects with local funds in order to limit 
lengthy processes that delay project delivery; 
 

c) Support expansion, streamlining, and further development of innovative project 
finance methods, including the Transportation Infrastructure Finance and 
Innovation Act loan program; 

 
d) Support fiscally-sound proposals to adequately address the HTF’s structural 

deficit, including initiatives to address the impact of low- and zero-emission 
vehicles on transportation funding; 

 
e) Support tax policies that reduce costs or provide additional flexibility in OCTA’s 

financial and operational activities; 
 

f) Support a stable source of proposed future revenues that provides adequate 
resources for future transportation needs;  
 

g) Oppose subjecting public transportation providers to gas tax liability or other 
fees that increase operating costs;  
 

h) Support efforts to ensure that all users of the national transportation system 
pay their “fair share” to maintain and improve the system;  

 
i) Support additional funding and regulatory flexibility to facilitate the use of 

alternative mobility providers; 
 

j) Support regulatory efforts that would allow for joint procurement processes. 
 
V. RAIL PROGRAMS 
 
Metrolink is Southern California’s commuter rail system that links residential 
communities to employment and activity centers.  Orange County is served by three 
Metrolink lines: the Orange County Line, the Inland Empire-Orange County Line, and 
the 91/Perris Valley Line.  OCTA owns 48 miles of rail right-of-way in Orange County 
on which Metrolink operates.  OCTA's rail capital budget supports improvements to 
the regional commuter rail system in Orange County, and under existing policy, OCTA 
is the primary construction lead on major capital improvements to the regional 
commuter rail system on its right-of-way. 
 
In addition to Metrolink services, Orange County is also served by the state-supported 
Pacific Surfliner intercity passenger rail service traveling between San Luis Obispo 
and San Diego. The Pacific Surfliner is operated by Amtrak. OCTA serves as the 
managing agency for this service, providing all necessary administrative support to 
the LOSSAN Agency. 
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Other rail systems could also travel through Orange County at some point in the future, 
including additional intercity rail service. OCTA will continue to monitor the 
development of additional service to ensure that it does not adversely affect other 
transportation funding sources.  Other rail policy priorities include the following: 
 
a) Support funding for rail safety programs, including funding for operation and 

maintenance of Positive Train Control (PTC) safety technology and other safety 
enhancements;  

 
b) Support efforts to ensure that any alternative safety technology is interoperable 

with, and contains the same safety benefits as, the PTC system implemented 
on passenger rail corridors in Southern California; 

 
c) Support the availability of technical resources, such as wireless spectrum, to 

fully implement rail safety technology; 
 
d) Oppose increasing the current rail passenger liability cap and work with 

regional partners to ensure that any changes to the cap take into account the 
limited resources of passenger rail providers; 

 
e) Monitor the ongoing waiver process in relation to implementing the California 

Air Resources Board’s In-Use Locomotive Regulation. 
 
VI. TRANSIT PROGRAMS 
 
OCTA will continue with its focus on providing safe, reliable, and efficient transit 
services in Orange County.  Federal transit funding is provided on both a formula and 
competitive basis.  Discretionary funding under the IIJA has been highly competitive 
for transit programs. As future demand for transit funding increases due to 
environmental regulations and increased capital and operations costs put further 
strain on existing resources, creating more opportunities for predictable transit funding 
will continue to be a priority for OCTA.  Specifically, OCTA will focus on the following: 
 
a) Encourage policies and guidance that incentivize public transit ridership;  

 
b) Support funding and incentives to develop free- or reduced-fare transit 

programs without impacting existing programs or creating unfunded mandates; 
 

c) Monitor policies regarding zero-emission transit fuels to ensure they remain 
technology neutral; 
 

d) Support the continuation and expansion of tax incentives for using compressed 
natural gas, hydrogen, and other zero-emission transit fuels; 
 

e) Support efforts to create a more competitive marketplace for zero-emission 
transit buses to help drive down costs and create a better supply chain.  
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VII. GOODS MOVEMENT 
 
The twin Ports of Los Angeles and Long Beach are considered two of the nation’s 
busiest ports. The maintenance, improvement, and modernization of our region’s 
goods movement infrastructure must continue to be a national priority if our region is 
to remain competitive with the rest of the world and responsive to the consumer needs 
of Southern California.  Even though the IIJA continued to provide funding for goods 
movement projects and programs, revenue streams remain insufficient to fund the 
projects needed to offset the costs of moving these goods considering the many years 
of underinvestment. OCTA’s advocacy efforts regarding goods movement will 
continue to emphasize the following: 
 
a) Pursue new, stable, dedicated, and secure sources of funding for goods 

movement infrastructure; 
 

b) Ensure that the benefits of newly-funded projects also take into account 
mitigation factors to impacted communities; 

 
c) Support a collaborative approach, including engaging with private sector 

partners, in developing and implementing the needed sustainable goods 
movement infrastructure programs and projects; 

 
d) Support regionally significant grade separation projects that improve the flow 

of goods and people throughout Southern California; 
 
e) Support local control of goods movement infrastructure and freight mobility 

projects; 
 

f) Support additional funding and policy reforms to aid in expediting transportation 
projects to address supply chain concerns; 
 

g) Ensure eligibility for funding and programs is available to all transportation 
modes that benefit regional goods movement. 
 

VIII. TRANSPORTATION SECURITY AND EMERGENCY PREPAREDNESS 
 
OCTA continues cooperative efforts with neighboring transit agencies, Urban Area 
Security Initiative partners, state and federal Homeland Security and Emergency 
Preparedness grant partners, and local jurisdictions to enhance the security and 
resiliency of Orange County’s transportation system.  OCTA will pursue the following 
priorities to ensure that the agency’s safety, security, and emergency preparedness 
needs are met: 
 
a) Support increased funding for training, increased security, and emergency 

preparedness improvements with adequate flexibility to ensure that local 
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agencies can effectively use the resources to also support all modes of 
transportation; 

 
b) Support a funding distribution that considers all risk threats, including natural 

disasters, acts of terrorism, and other man-made disasters, as estimated by the 
Department of Homeland Security, in cooperation with state and local officials; 

 
c) Support programs that facilitate cooperation with security and emergency 

preparedness officials to refine and improve information exchange protocols, 
emergency preparedness systems, and regional data coordination; 
 

d) Support efforts to provide funding incentives and policy flexibility to facilitate 
programs to provide safe working conditions for coach operators and transit 
personnel; 
 

e) Support efforts to provide sufficient funding for transit agencies to implement 
physical security, mandated employee screenings, and cybersecurity directives 
while also incorporating transit agency technical expertise in developing 
regulatory guidelines and procedures. 

 
IX. ENVIRONMENTAL & ENERGY ISSUES 
 
Federal environmental policies affecting OCTA include the National Environmental 
Protection Act, the Clean Air Act, the Clean Water Act, and the Endangered Species 
Act.  Therefore, policies to further develop environmental and energy-efficient goals 
will likely have an impact on OCTA’s operations.  With such proposals in mind, OCTA 
will: 
 
a) Seek funding to meet state and local environmental quality requirements, 

including requirements for zero-emission buses, alternative fueling stations, 
and future greenhouse gas reduction requirements; 

 
b) Support expedited review for project development, right-of-way acquisition, and 

construction activities without impairing substantive environmental 
requirements; 

 
c)  Ensure adequate funding and flexibility in the application of resiliency, natural 

infrastructure, or other climate-related policies to the delivery of mobility 
improvements, as opposed to mandates that would constrain transportation 
resources; 

 
d) Support efforts related to separate and distinct sand nourishment permits. 
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X. REGULATORY REQUIREMENTS 
 
OCTA must also monitor several other administrative requirements, including new and 
expanded regulatory definitions that may affect the agency’s operations.  As such, 
OCTA will: 
 
a) Support expedited and improved federal reporting and monitoring requirements 

to ensure efficiency and usefulness of data while also eliminating redundant 
state and federal requirements; 
 

b) Oppose regulatory proposals that unreasonably subject OCTA to burdensome 
bureaucratic requirements or increased operational costs, making it harder to 
deliver projects and improve mobility in Orange County; 

 
c) Oppose policies adversely affecting the agency’s ability to effectively address 

labor relations, employee rights, benefits, and working conditions, such as 
health, safety, and ergonomic standards; 

 
d) Oppose policies that limit state or local pension benefit reforms. 
 



                                                                                       COMMITTEE TRANSMITTAL 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
 
November 25, 2024 
 
 
To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board 

Subject: Acceptance of Grant Award from Department of the Homeland 
Security Transit Security Grant Program 

Transit Committee Meeting of November 14, 2024 
 
Present: Directors Harper, Jung, Klopfenstein, and Sarmiento 
Absent: Director Amezcua 
 
Committee Vote 
 
This item was passed by the Members present. 
 
Committee Recommendation(s) 
 
A. Authorize the Chief Executive Officer, or designee, to accept the award 

of $116,600 in Federal Emergency Management Agency funding 
awarded by the Department of Homeland Security through the Transit 
Security Grant Program and execute grant related agreements and 
documents with the Department of Homeland Security. 

 
B. Authorize staff to make all necessary amendments to the Federal 

Transportation Improvement Program, as well as execute any 
necessary agreements to facilitate the recommendation above. 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 14, 2024 
 
 
To: Transit Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Acceptance of Grant Award from Department of the Homeland 

Security Transit Security Grant Program 
 
 
Overview 
 
The Orange County Transportation Authority has been awarded $116,600 in 
Federal Emergency Management Agency funding awarded by the Department 
of Homeland Security through the Transit Security Grant Program. 
Recommendations for acceptance of these funds are presented for Board of 
Directors’ review and approval. 
 
Recommendations 
 
A.  Authorize the Chief Executive Officer, or designee, to accept the award 

of $116,600 in Federal Emergency Management Agency funding 
awarded by the Department of Homeland Security through the Transit 
Security Grant Program and execute grant-related agreements and 
documents with the Department of Homeland Security. 

 
B. Authorize staff to make all necessary amendments to the Federal 

Transportation Improvement Program, as well as execute any necessary 
agreements to facilitate the recommendation above. 

 
Background 
 
On April 16, 2024, the Department of Homeland Security (DHS) made available 
the fiscal year (FY) 2023-24 Transit Security Grant Program (TSGP), which 
provided $83,700,000 to eligible public transit systems to promote sustainable, 
risk-based efforts to protect critical transportation infrastructure and the traveling 
public from acts of terrorism, major disasters, and other emergencies. 
 
The TSGP is one of four grant programs that constitute the DHS focus on 
transportation infrastructure security activities. It is part of a comprehensive set 
of measures authorized by Congress and implemented by the DHS to secure 
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the nation’s critical infrastructure. For FY 2023-24, the DHS focused on critical 
information sharing and collaboration to build a national culture of preparedness 
and protection against terrorism.  
 
On June 24, 2024, the Orange County Transportation Authority (OCTA) 
submitted an application requesting support for the Visible Intermodal Protection 
and Response (VIPR) Project, which aims to prevent and deter acts of  
violence and terrorism against, on, and around OCTA’s transit systems. On  
August 23, 2024, the DHS formally announced that OCTA was awarded 
$116,600 in TSGP funding for the VIPR Project, which will support one year of 
additional Transit Police Services patrols at transit facilities, railroad right-of-way, 
buses, and trains.  
 
Discussion 
 
The DHS award to OCTA of $116,600 in TSGP funding represents 100 percent 
of the total cost of implementing the VIPR Project for one year. 
 
The VIPR Project is designed to present a visible presence and ability to respond 
to the public on the transit system to deter terrorist acts, which may potentially 
interrupt terrorist pre-planning activities targeted towards soft-targets and 
crowded places. Periodic VIPR operations coordinated by OCTA’s Security and 
Emergency Preparedness Department and the Orange County Sheriff’s 
Department Transit Police Services, under contract to OCTA, will show the 
public that the transit system is patrolled on a regular basis, deter terrorist 
threats, and lower the likelihood of a successful terrorist attack. 
 
Staff is requesting the Board of Directors (Board) authorize acceptance of this 
grant and to further authorize the Chief Executive Officer to negotiate and enter 
into a contract with the DHS, allowing OCTA to seek reimbursement for the costs 
of the project. 
 
Summary 
 
The DHS awarded OCTA $116,600 in TSGP funding, representing 100 percent 
of the total cost of implementing the VIPR Project for one year. Board 
authorization is requested to accept the grant and enter into a contract with the 
DHS to seek reimbursement for the cost of the VIPR Project. 
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Attachment 
 
None. 
 
 
 
 
Prepared by:  

Approved by: 

 
Jason Huang Kia Mortazavi 
Transportation Funding Analyst 
(714) 560-5982 

Executive Director, Planning 
(714) 560-5741 

 



                                                                                       COMMITTEE TRANSMITTAL 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
 
November 25, 2024 
 
 
To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board 

Subject: Low Carbon Transit Operations Program Corrective Action Plans 

Transit Committee Meeting of November 14, 2024 
 
Present: Directors Harper, Jung, Klopfenstein, and Sarmiento 
Absent: Director Amezcua 
 
Committee Vote 
 
This item was passed by the Members present. 
 
Committee Recommendation(s) 
 
A. Approve Resolution 2024 084 to authorize the use of prior year Low 

Carbon Transit Operations Program funds and interest earnings 
estimated at $3,736,809 for the Youth Ride Free Program and for new 
or expanded OC Bus Rapid services (recognized as Bravo! 553 Bus 
Service Operating Subsidy in the funding program). 

 
B. Authorize staff to make all necessary amendments to the Federal 

Transportation Improvement Program as well as negotiate and execute 
any necessary agreements with regional, state, or federal agencies to 
facilitate the recommendation above. 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 14, 2024 
 
 
To: Transit Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Low Carbon Transit Operations Program Corrective Action Plans 
 
 
Overview 
 
The Orange County Transportation Authority receives California Department of 
Transportation Low Carbon Transit Operations Program funding via formula to 
support expanded or new transit operations and capital projects that reduce 
greenhouse gas emissions, improve mobility, and prioritize disadvantaged 
communities.   Funds may be transferred from a prior year to support ongoing 
projects with approval from the implementing agency’s governing body and 
approval by the California Department of Transportation. Recommendations to 
utilize prior year funding for this program are presented for Board of Directors’ 
review and approval. 
 
Recommendations 
 
A.  Approve Resolution 2024-084 to authorize the use of prior year Low 

Carbon Transit Operations Program funds and interest earnings 
estimated at $3,736,809 for the Youth Ride Free Program and for new or 
expanded OC Bus Rapid services (recognized as Bravo! 553 Bus Service 
Operating Subsidy in the funding program).   

 
B. Authorize staff to make all necessary amendments to the Federal 

Transportation Improvement Program as well as negotiate and execute 
any necessary agreements with regional, state, or federal agencies to 
facilitate the recommendation above.  

 
Background 
 
The California Department of Transportation (Caltrans) Low Carbon Transit 
Operations Program (LCTOP) provides funds to transit agencies on a formula 
basis to support expanded or new transit operations and capital projects that 
reduce greenhouse gas emissions, improve mobility, and prioritize 
disadvantaged communities. The LCTOP funds are derived from the 
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Greenhouse Gas Reduction Fund (GGRF), which is generated from proceeds 
from the California Air Resources Board's Cap-and-Trade Program. 
 
Consistent with the Orange County Transportation Authority’s (OCTA)’s Capital 
Programming Policies, LCTOP funds are primarily used for transit operations, 
capital projects that support bus transit expansion, and fare reduction programs 
to enhance transit availability and accessibility. LCTOP funds from previous 
funding cycles have been used for transit fare subsidy programs, bicycle racks 
on buses, bus purchases, a hydrogen fueling station, and the expansion of bus 
and commuter rail operations. 
 
According to the fiscal year 2023-24 LCTOP guidelines, to change an approved 
project request, including any changes to the scope, schedule, cost, or funding, 
including the transfer of funds, the lead agency must first obtain approval from 
Caltrans by submitting a Corrective Action Plan which also requires evidence of 
Board of Directors’ (Board) approval through a resolution. 
 
Discussion 
 
Staff is proposing programming changes to prior year LCTOP funds totaling 
$2,829,300 that were programmed to the College Pass Program for Orange 
Coast College and the Welcome Back Fare Reduction Program for OC Bus 
Riders, as well as $907,508.96 in interest accrued on LCTOP funds.  These two 
programs will not be able to fully expend the allocated funds before the LCTOP 
funds expiration date of June 30, 2025. Sufficient LCTOP funding was retained 
on these two programs to ensure funding through June 2025. The Welcome 
Back Fare Reduction Program will not continue past this date, and the College 
Pass Program for Orange Coast College will continue and be funded with 
student fees. Staff is proposing to transfer the balance of funds to two existing 
and eligible LCTOP projects to fully expend the funds prior to lapsing, as follows: 
 

• $2,319,300 in LCTOP and $907,508.96 in accrued interest to Youth Ride 
Free Program. 

• $510,000 in LCTOP to OC Bus Rapid 553 (Rapid 553) Service.  This is 
an existing ongoing project in the LCTOP which was established as the 
Bravo! 553 Bus Service Operating Subsidy. Rapid 553 runs along  
Main Street serving 15 stops from the Anaheim Regional Transportation 
Intermodal Center to MacArthur Boulevard and provides service to the 
cities of Anaheim, Orange, and Santa Ana. 

 
Detailed descriptions for each project are provided in Attachment A. The funds 
will support existing operational needs for the Rapid 553 service and cover 
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ongoing costs tied to OCTA’s successful Youth Ride Free Program. These 
projects have helped to increase OC Bus ridership. 
 
Consistent with Caltrans’ LCTOP guidelines, Board approval is requested to 
adopt the resolution that authorizes the redirection of prior year LCTOP funds 
and confirms OCTA’s agreement to other standard LCTOP requirements 
(Attachment B). 
 
Next Steps 
 
With Board approval, staff will submit the Board resolution along with a request 
to direct the use of $2,829,300 in expiring LCTOP funds and $907,508.96 in 
accrued interest to the Youth Ride Free Program and Rapid 553 (referenced as 
Bravo! 553 Bus Service Operating Subsidy in the resolution consistent with the 
funding program requirements).  The use of LCTOP funds is subject to approval 
by both Caltrans and the California Air Resources Board. However, both of these 
projects are already in the LCTOP program and will likely be approved. 
 
Summary 
 
The Board is requested to approve the use of LCTOP fund balances and accrued 
interest to fulfill timely use of funds requirements for transit projects that improve 
OC Bus services and ridership. Board authorization is also requested to 
negotiate and execute agreements as appropriate. 
 
Attachments 
 
A. Orange County Transportation Authority Low Carbon Transit Operations 

Program – Project Descriptions 
B. Resolution No. 2024-084, Authorization for the Submittal of the Corrective 

Action Plans for the Low Carbon Transit Operations Program and for the 
Execution of the Low Carbon Transit Operations Program Projects Using 
Prior Year Funds and Interest 

 
Prepared by: 

 

Approved by: 

 
Jason Huang Kia Mortazavi 
Transportation Funding Analyst 
(714) 560-5982 

Executive Director, Planning 
(714) 560-5741 
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ATTACHMENT A 

 
Orange County Transportation Authority 

Low Carbon Transit Operations Program – Project Descriptions 

 

 

Youth Ride Free Program 
 

OC Bus 360°, Orange County Transportation Authority’s (OCTA) comprehensive plan to 
improve bus service from all angles, identifies youth as a key audience for bus service growth. 
Beginning in September 2021, OCTA began offering subsidized youth passes to youth aged 
18 and under. The free transit service allows this transit dependent group to reach destinations 
such as home, schools, parks, and other recreation centers at no cost. From October 2019 to 
October 2023, countywide youth boardings doubled with an increase of 165,376.  

 

OC Bus Rapid 553 or Bravo! 553 Service Operating Subsidy 

 

OC Bus Rapid 553 service operates on weekdays approximately between 5:50 a.m. to  
8:00 p.m. along Main Street serving 15 stops from Anaheim Regional Transportation Intermodal 
Center to MacArthur Boulevard and provides service to the cities of Anaheim, Orange, and 
Santa Ana. The service is limited-stop, which speeds up travel times, and operates with a 
combination of near-zero and zero-emission vehicles. The OC Bus Rapid 553 serves 
communities that are identified as disadvantaged communities under SB 535 (Chapter 830, 
Statues of 2012) and AB 1550 (Chapter 369, Statutes of 2016). 

 

College Pass Program for Orange Coast College 

 

This program allows college students at Orange Coast College to ride free in the first year of 
the program (fiscal year 2021-22) and for a reduced fare in future years. The Low Carbon 
Transit Operations Program (LCTOP) was designed to support the operating costs for year one 
as well as marketing and outreach. After the first year of the College Pass Program, the Orange 
Coast College began charging every student a fee assessment that continues to support the 
operating costs. The need for LCTOP to support ongoing operating costs was significantly less 
than projected and the program will continue to be supported by fee assessments in the future.    

 

Welcome Back Fare Reduction Program for OC Bus Riders 

 

As part of a coordinated customer comeback program following the coronavirus ridership 
reductions, the fare discount promotion was designed to encourage existing and lapsed 
customers to return, along with a campaign highlighting the benefits and safety of public transit.  
OCTA proposed to provide the Fare Reduction Program for a promotional period of up to  
12 months, subject to rider demand and funding availability. Note that the promotional period 
was planned to be divided into two-to-three-month phases, not a continuous period, but fewer 
phases were implemented than initially planned, so a significant amount of LCTOP was not 
needed. 
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ATTACHMENT B 

 
RESOLUTION NO. 2024-084 

 
AUTHORIZATION FOR THE SUBMITTAL OF THE CORRECTIVE ACTION PLANS FOR 
THE LOW CARBON TRANSIT OPERATIONS PROGRAM AND FOR THE EXECUTION 

OF THE LOW CARBON TRANSIT OPERATIONS PROGRAM PROJECTS USING PRIOR 
YEAR FUNDS AND INTEREST 

 
 
$2,319,300 IN FISCAL YEAR (FY) 2020-21 FUNDS ALONG WITH $907,508.96 IN 
ACCRUED LOW CARBON TRANSIT OPERATIONS PROGRAM (LCTOP) INTEREST FOR 
THE YOUTH RIDE FREE PROGRAM 
 
$510,000 IN FY 2020-21 FUNDS FOR THE BRAVO! 553 RAPID BUS SERVICE 
OPERATING SUBSIDY PROJECT, REFERENCED AS RAPID 553 IN THE CURRENT OC 
BUS SYSTEM 
 
WHEREAS, the Orange County Transportation Authority (OCTA) is an eligible project sponsor 
and may receive state funding from the LCTOP for transit projects; and 
 
WHEREAS, the statutes related to state-funded transit projects require a local or regional 
implementing agency to abide by various regulations; and 
 
WHEREAS, SB 862 (Chapter 36, Statutes of 2014) named the California Department of 
Transportation (Caltrans) as the administrative agency for the LCTOP; and 
 
WHEREAS, Caltrans has developed guidelines for the purpose of administering and 
distributing LCTOP funds to eligible project sponsors (local agencies); and 
 
WHEREAS, OCTA wishes to delegate authorization to execute these documents, the 
authorized agent form and any amendments thereto or other related documents, to Darrell E. 
Johnson, Chief Executive Officer (CEO); and 
 
WHEREAS, OCTA wishes to implement the LCTOP projects listed above; 
 
NOW, THEREFORE, BE IT RESOLVED by the OCTA Board of Directors (Board) that the 
fund recipient agrees to comply with all applicable conditions and requirements set forth in the 
Certification and Assurances and the authorized agent documents and applicable statutes, 
regulations, and guidelines for all LCTOP-funded transit projects; 

NOW THEREFORE, BE IT FURTHER RESOLVED that Darrell E. Johnson, CEO, or his 
designee, be authorized to execute all required documents of the LCTOP and any 
amendments thereto with Caltrans; 
 
NOW, THEREFORE, BE IT FURTHER RESOLVED that the OCTA Board hereby authorizes 
the submittal of program documentation to Caltrans to transfer funding to the following 
projects in FY 2020-21 LCTOP funds: 
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Project Name: Youth Ride Free Program 
Amount of LCTOP Funds Transferred: FY 2020-21 LCTOP funding at $2,319,300 from the 
Welcome Back Fare Reduction Program for OC Bus riders and $907,508.96 in accrued 
LCTOP interest 
 
Project Name: Bravo! 553 Rapid Bus Service Operating Subsidy  
Amount of LCTOP Funds Transferred: FY 2020-21 LCTOP funding at $510,000 from the 
College Pass Program for Orange Coast College 
 
Short Descriptions of Projects: 
 
FY 2020-21 LCTOP Funds from the Welcome Back Fare Reduction Program for OC Bus 
Riders and Accrued LCTOP Interest to the Youth Ride Free Program: 

• Youth Ride Free Program ($3,226,808.96): The program allows youth 18 and under to 
ride the OCTA Bus system for free. The free transit service allows this transit-
dependent group to reach destinations such as home, schools, parks and other 
recreation centers at no cost. 

 
FY 2020-21 LCTOP Funds from the College Pass Program for Orange Coast College: 

• Bravo! 553 Rapid Bus Service Operating Subsidy ($510,000): The Bravo! 553 service 
started in October 2022 providing new service while giving OCTA the opportunity to 
test new battery-electric bus technology in revenue service. The route serves AB 1550 
(Chapter 369, Statutes of 2016) populations, operating weekdays along Main Street, 
serving 15 stops from the Anaheim Regional Transportation Intermodal Center to 
MacArthur Boulevard.  This service is currently called Rapid 553 in the OC Bus system. 

 
 
ADOPTED, SIGNED AND APPROVED this ____ day of November 2024.  
 
AYES: 
 
NOES: 
 
ABSENT: 
 
ATTEST: 

 
 

 
  

Andrea West 
Clerk of the Board 

Tam T. Nguyen, Chair 
Orange County Transportation Authority 

 
OCTA Resolution No. 2024-084 

 



                                                                                       COMMITTEE TRANSMITTAL 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
 
November 25, 2024 
 
 
To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board 

Subject: Draft Orange County Human Services Transportation 
Coordinated Plan 

Transit Committee Meeting of November 14, 2024 
 
Present: Directors Harper, Jung, Klopfenstein, and Sarmiento 
Absent: Director Amezcua 
 
Committee Vote 
 
This item was passed by the Members present. 
 
Committee Recommendation(s) 
 
Direct staff to finalize the Draft Human Services Transportation Coordinated 
Plan. 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

November 14, 2024 
 
 
To: Transit Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Draft Orange County Human Services Transportation Coordinated 

Plan
 
 
Overview 
 
The Human Services Transportation Coordinated Plan identifies strategies to 
address unmet needs and enhance mobility for seniors, individuals with 
disabilities, and low-income residents in Orange County. This plan is a 
prerequisite for securing Federal Transit Administration Section 5310 Program 
funding. Staff has updated the Human Services Transportation Coordinated 
Plan, and Board of Directors’ approval is requested to finalize the draft plan. 
 
Recommendation 

 
Direct staff to finalize the Draft Human Services Transportation Coordinated 
Plan.  

 
Background 
 
The Human Services Transportation Coordinated Plan (Plan) consolidates 
efforts between public transit and private or nonprofit human service 
organizations to address the transportation needs of individuals with disabilities, 
older adults, and people with low incomes. Consistent with requirements in the 
Federal Transit Administration (FTA) Section 5310 Program, the Plan process 
helps leverage and extend scarce transportation resources between public 
transportation and private or nonprofit transportation providers. The Plan 
identifies and prioritizes strategies for coordinating transportation services, 
meeting mobility needs, and addressing barriers to transportation access. The 
Plan provides guidance for the allocation and distribution of funds throughout 
Orange County. The Plan is also used to identify project and program needs 
prior to developing specific funding guidelines. 
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The Orange County Transportation Authority (OCTA) Board of Directors (Board) 
adopted the first Plan in 2008 and it is updated every four years to be consistent 
with Federal requirements. Strategies identified in this Plan have been used to 
award grant funding to Orange County agencies to support transportation 
programs for target populations. In 2018, OCTA began using the FTA  
Section 5310 funds to support OC ACCESS, a federally required complementary 
paratransit service to persons with disabilities who cannot use the fixed-route 
bus system.  
 
In addition to OC Bus and OC ACCESS, OCTA also provides supplemental 
same-day taxi service for individuals who qualify for OC ACCESS and funding 
for specialized services, such as the Senior Mobility Program and the Senior 
Non-Emergency Transportation Program, which are designed to enhance 
transportation alternatives for seniors. There are a number of human services 
transportation (HST) providers that provide these services and are the focus of 
the Plan.  
 
The Plan is structured around four essential elements: 
 
1. An assessment of existing services, detailing current transportation 

providers across public, private, and nonprofit sectors. 
2. An evaluation of transportation needs specific to seniors and individuals 

with disabilities. 
3. Strategies and projects aimed at addressing the gaps between current 

services and identified needs, alongside opportunities to enhance service 
efficiency. 

4. Prioritization of strategies and projects based on available resources, 
timing, and feasibility. 

 
To receive funding, projects must be consistent with the Plan or address a need 
or strategy outlined in the Plan. It is important to note that not everything 
identified in the Plan is required to be funded and/or implemented. Agencies may 
experience resource constraints that also influence their ability to provide 
services. 
 
Discussion 
 
OCTA retained consulting services to assist in updating the Plan. This process 
covered the following areas further described below: 
 

• Evaluating demographic shifts among target populations 

• Conducting robust community outreach to reassess transportation needs 
and resources 

• Developing forward-looking goals and strategies to address identified 
transportation gaps 



Draft  Orange County Human Services Transportation 
Coordinated Plan  

Page 3 
 

 

 

Existing Community Conditions and Travel Patterns  
 
Among the nearly 3.2 million residents in Orange County, over 900,000  
(29 percent) are either in poverty, have a disability, are over age 65, are a 
veteran, or are some combination of these. Over 23,000 of these individuals are 
in poverty and have a disability, and another 15,041 individuals are in poverty, 
have a disability, and are over 65 years old. These trends underscore the value 
of specialized transportation services. Understanding the overlapping factors 
that individuals face can help OCTA and partner organizations tailor services 
and outreach accordingly. While veterans and individuals with low income are 
not a focus population under the FTA Section 5310, they are commonly included 
in coordinated plans since many HST providers serve these groups as part of 
their customer base. Veterans and individuals with low income are considered 
in conjunction with other key characteristics, such as being seniors or individuals 
with disabilities, ensuring the focus remains on populations facing transportation 
challenges.  
 
An analysis conducted on OC ACCESS trips from October 2023 identified the 
most frequent travel links as being mainly concentrated in densely populated or 
retail areas. These areas of the County include several major adult day care 
centers. The data indicates that the top travel connections involve key locations 
such as medical and adult day care facilities, shopping centers, and senior living 
facilities, highlighting the critical need for efficient transit options to and from 
these destinations. 
 
Key Findings 
 

• The top OC ACCESS trip links show a high concentration of trips related 
to medical and adult day care facilities, as well as social service offices, 
indicating a strong demand for connecting services. 

• The analysis identifies the distribution of trip destinations across the 
County, revealing patterns which inform future service planning. 

• The top origin-destination pairs underscore the importance of targeted 
service enhancements in high-traffic areas to meet the specific needs of 
target users. 
 

Transportation Provider and Community Engagement Activities 
 
This update to the Plan involved comprehensive engagement with key 
stakeholder groups, including community members, transportation and human 
services providers, OCTA’s Accessible Transit Advisory Committee (ATAC), and 
OCTA’s internal project development team.  
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OCTA conducted a detailed survey targeting all 5,049 active OC ACCESS riders. 
The survey was available both online and through a postage-paid mailer, which 
garnered 2,391 responses. The survey provided critical insights into travel 
patterns, unmet needs, and community recommendations for improving 
transportation services. A virtual community meeting held on March 20, 2024, 
further engaged participants, offering a platform for additional feedback and 
interactive discussion.  
 
Engagement with service providers was facilitated through an online agency 
survey, which collected over 500 responses, and with ATAC, who played a 
crucial role providing ongoing feedback. These responses helped identify 
service offerings, client demographics, and notable gaps in transportation 
services. Following on the agency surveys, the project team conducted 
interviews with five key human services transportation service providers. 
Questions were tailored to each agency’s survey responses and community role. 
These discussions provided in-depth insights into the specific challenges and 
opportunities faced by each entity. In addition, a virtual meeting was held on 
February 21, 2024. The meeting included an overview of the Plan and the 
planning process, including high-level information about transportation providers 
and population characteristics. OCTA also held virtual open office hours on 
February 28 and 29, 2024, for agencies to discuss the Plan, the process, their 
projects, and answer any questions they might have regarding the survey. 
 
The insights from community and agency interactions were critical in updating 
the Plan, helping identify key service gaps and informing strategic development.  
 
Goals and Strategies 
 
As a result of the outreach and engagement analysis, assessment of 
transportation services, and public outreach efforts, five goals and strategies 
were developed to address identified needs. These are recommended strategies 
that OCTA and human service transportation providers should consider based 
on their effectiveness and feasibility of implementation. Details for each goal and 
strategy can be found in the Executive Summary (Attachment A). 
 

• Goal 1 – Sustain existing services. 
Need: Support funding, staffing and ability to maintain and enhance the 
capability of service providers to meet demand in an effective and 
sustainable way. 
 

• Goal 2 – Enhance existing service coverage and operating hours. 
Need: Existing services have limited operating hours, and geographic 
coverage, in part due to low demand for fixed-route service in low density 
areas.  

  



Draft  Orange County Human Services Transportation 
Coordinated Plan  

Page 5 
 

 

 

• Goal 3 – Improve rider-facing information and communication. 
Need: Not all riders are able to access important transportation 
information, including information about the status of their trip. 

 

• Goal 4 – Improve service quality and rider experience. 
Need: Some riders, especially those with disabilities and/or who have 
limited English proficiency, express concerns with safety and comfort 
while waiting, and customer service challenges. 

 

• Goal 5 – Increase Number of Service Options. 
Need: Gaps in existing services limit the ability of seniors, people with 
disabilities, and people with low incomes to fully meet their travel needs. 

 
Summary 
 
The Draft Human Services Transportation Coordinated Plan outlines a 
comprehensive approach to addressing the transportation needs of Orange 
County's most vulnerable populations. It reflects a commitment to improving 
mobility through enhanced coordination, targeted resource allocation, and 
innovative service delivery strategies. The recommended strategies for human 
service transportation providers will be assessed considering resource and 
financial constraints for service enhancements.  
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Introduction and Policy Overview 
The Orange County Transportation Authority (OCTA) is the regional public transit operator in 

Orange County. OCTA’s stated mission “is to develop and deliver transportation solutions to 

enhance the quality of life and keep Orange County moving.” OCTA is also the designated 

Consolidated Transportation Services Agency (CTSA). As the CTSA, OCTA is required to prepare 

a Human Services Transportation Coordinated Plan (“HSTCP,” “Coordinated Plan,” or “the Plan”) 

every four years. While OCTA is responsible for developing the Plan, the Plan addresses existing 

conditions, transportation needs, and recommended strategies that reflect all of Orange County and 

are addressed to all Orange County transportation service providers and related organizations. 

The OCTA Coordinated Plan was developed to address the needs of individuals with disabilities, 

seniors, low-income populations, and other Orange County residents with enhanced mobility needs. 

OCTA is a recipient of funding under the Enhanced Mobility for Seniors and Individuals with 

Disabilities (Section 5310) Program. Section 5310 is a federal grant program overseen by the 

Federal Transit Administration (FTA) to improve mobility for seniors and individuals with disabilities. 

The 5310 program requires funding recipients to develop a Coordinated Plan with human services 

transportation operators and clients. To be eligible for funding, projects must be directly included in 

the Plan or address a Plan need or strategy, and must be updated every four years. It is important 

to note that not everything identified in the plan is required to be funded and or implemented, as the 

OCTA grant programs are intended to supplement other sources of funds available to the 

specialized transportation providers.   

The following objectives were established by OCTA to guide completion of the Plan: 

 

• To develop a Human Services Transportation Coordinated Plan and implementation 

process to guide the prioritization and selection of projects for funding by the Federal Transit 

Administration (FTA) Section 5310 within Orange County over the next four years;  

• To facilitate stakeholder participation among a broad group of agencies and encourage a 

higher level of public-private participation in the transportation coordination discussion and 

planning process;  

• To update the inventory of public transit – human services transportation in Orange County; 

• To provide relevant peer examples of coordination that offer fresh ideas to Orange County; 

• To ensure the proposed plan is consistent with the transportation coordination regulatory 

requirements; and  

• To devise a program for the coordination of human services transportation. 

Overview of the Planning Process 

Development of this Coordinated Plan began in November 2023 and is expected to be completed 

in October 2024 with Board adoption. The development of this Coordinated Plan included: 

 

• Identification of human services transportation (HST) providers, their services and 

programs, and fleet characteristics 

o Efforts included a survey of HST agencies and follow-up interviews 

• Analysis of travel needs of older adults, people with disabilities, people with low incomes, 

and other transportation disadvantaged populations 

o Efforts included a survey of riders, analysis of OCTA ACCESS trip data, analysis 

of simulated and forecasted trip data, and demographic and socioeconomic 

analysis 

• Comparison of available services with community travel needs 
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• Recommendation of strategies to address human services transportation needs in Orange 

County 
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Existing Transportation Services 
This Plan summarizes the public and human services transportation (and related) services available 

in Orange County. Transportation services in Orange Counties are provided by public transit 

systems, human service agencies/non-profit programs, and other private providers such as taxis or 

transportation network companies (TNCs) like Uber or Lyft. This diversity of services is considered 

the “supply” side of mobility, which works in conjunction with the “demand” side of transportation 

services, which will be discussed in the next section. 

Public Fixed-Route Services 

Fixed route services are those that operate along an established route with scheduled stops at 

predetermined locations. Within Orange County, OCTA provides the vast majority of fixed route 

services throughout 34 cities and unincorporated areas in Orange County. OCTA provides local and 

community routes, Metrolink Stationlink routes, and Rapid routes. 

Other fixed-route services in Orange County include those provided by Laguna Beach, Anaheim 

Transportation Network, and the Project V-funded community-based circulators in Anaheim, Dana 

Point, Huntington Beach, Newport Beach, Laguna Beach, San Clemente, Laguna Niguel, Mission 

Viejo, County of Orange, and San Juan Capistrano. 

Public Demand-Response Services 

Public on-demand services are flexible shared-ride transit services available to the public. These 

services do not travel a fixed route and instead allow passengers to request a trip to and from 

specific locations, sometimes from within a list of eligible locations. Depending on the rules of the 

service, riders can request trips in advance or for immediate fulfillment. 

Public demand-response services in Orange County are limited to the Laguna Beach Local, San 

Clemente SC Rides, and OC Flex in parts of Aliso Viejo, Laguna Niguel, and Mission Viejo.  

ADA Paratransit Services 

OCTA’s OC ACCESS is the Americans with Disabilities Act (ADA) complementary paratransit 

service for Orange County, providing curb-to-curb demand-response transportation to individuals 

certified to ride the service. OC ACCESS service is available to qualified applicants whose physical 

or cognitive limitations prevent them from using the standard OC Bus fixed-route service. OC 

ACCESS is available within 3/4 of a mile of OCTA fixed-route bus routes during the same span of 

service. OCTA also offers a same-day taxi service for OC ACCESS-eligible riders. This service is 

not a shared-ride service nor limited to providing transportation within 3/4 of a mile of fixed-route 

services. 

Specialized Transportation Services 

Many city and non-profit operated programs, intended to provide additional travel options to increase 

mobility for the vulnerable populations of Orange County, supplement transportation services 

provided by OCTA. OCTA lends funding support to many of these programs to relieve demand on 

OC ACCESS and offer low- or no-cost solutions for individuals not able to ride the OC Bus.  
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OCTA-Contracted Specialized Services 

OCTA contracts with four non-profit organizations for additional transportation services beyond what 

OC ACCESS provides. Contracted service providers include Alzheimer’s Family Services, 

Alzheimer’s Orange County, Community Senior Services/Meals on Wheels, and My Day Counts. 

These contracted services are only available to OC ACCESS riders, and other trip and rider eligibility 

requirements depend on individual service providers. These services transport riders to and from 

eligible adult day health center programs. 

Senior Non-Emergency Transportation (SNEMT) 

The OC Go Senior Non-Emergency Transportation (SNEMT) Program, run by the Orange County 

Office on Aging, provides transportation to adults ages 60 and over who need low-cost 

transportation to and from medical appointments and other health-related trips. Service is provided 

under contract by Age Well Senior Services in the south part of the county and Abrazar, Inc. in the 

north and central/west part of the county. The Office on Aging receives funding from OCTA and 

other agencies to operate the SNEMT. There is a voluntary $2.00 donation fee per one-way trip, but 

riders are limited to 16 one-way trips per month. Care attendants may ride free.  

Senior Mobility Program (SMP) 

OCTA’s Senior Mobility Program (SMP) provides funding for participating cities and communities in 

Orange County to provide senior transportation services. Participating cities receive operational 

funds and/or vehicles from OCTA to support the transportation services that best fit the seniors’ 

needs in their communities. Funding for the Senior Mobility Program comes from Measure M, 

Orange County’s half-cent sales tax for transportation improvements. One percent of this tax 

revenue is allocated to the SMP, and participating cities receive an allocation based on their share 

of Orange County’s population of seniors aged 60 years and older. In addition to the participating 

cities, there are three non-profit agencies participating, which include Abrazar, Inc, Korean-

American Seniors Association, and Southland Integrated Services, Inc. A list of the participating 

SMP providers is presented in Table 1. Communities receiving SMP funds may provide services 

directly or by contracting with an outside provider such as taxicab company or non-profit provider 

like Abazar. The program is designed to leverage local funds; communities must provide 20 percent 

or more of the cost of the full program. 

Table 1. Orange County Senior Mobility Program Participating Cities & Organizations 

Aliso Viejo La Habra San Juan Capistrano 

Anaheim Laguna Beach Santa Ana 

Brea Laguna Hills Seal Beach 

Buena Park Laguna Niguel Stanton 

Costa Mesa Laguna Woods Tustin 

Cypress Lake Forest Villa Park 

Dana Point Mission Viejo Westminster 

Fountain Valley Newport Beach Yorba Linda 

Fullerton Orange Abrazar, Inc. 

Garden Grove Placentia Korean-American Seniors 

Association 

Huntington Beach Rancho Santa Margarita Southland Integrated Services 

Irvine San Clemente  
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Other Dedicated and Contracted Services 

Depending on their location and their eligibility, residents may have access to other services, such 

as local taxicab companies, transportation network companies (TNCs such as Uber or Lyft) or 

private non-emergency medical transportation providers, in addition to the public and specialized 

services available in Orange County. The availability of these services differs throughout the county, 

and some providers may also act as contracted providers for programs described earlier in this 

section. 

In Laguna Beach, Sally's Fund provides transportation outside of Orange County for veterans to the 

Long Beach VA. Sally’s Fund also provides services above and beyond the Senior Mobility Program 

services for seniors and people with disabilities. These services include assisted and escorted door-

to-door transportation to medical and other appointments within a 30-mile radius, food and grocery 

delivery, and more. 

Several senior living facilities, nursing facilities, and adult day health centers also manage their own 

in-house transportation programs or contract out for transportation services for their residents or 

members. This group includes dozens of different organizations, including private for-profit and non-

profit groups. Just a few are highlighted below: 

 

• Reimagine O.C. supports over 400 individuals with neurodevelopmental disabilities and 

their families. Reimagine O.C. provides in-house transportation services and contracts with 

Yellow Cab to help clients access their sites and programs. 

• Orange County Rescue Mission provides in-house transportation services and arranges 

and pays for clients to use transportation network companies (i.e., Uber or Lyft) for medical 

transportation. 

• Goodwill Industries of O.C. teaches clients how to use public transportation and provides 

direct transportation for clients in their Community-Based Services Program. 

Transportation Support Programs 

The following organizations and programs provide transportation-related support (for example: 

referrals, travel training, or bus passes) but do not provide transportation services directly.  

 

• 2-1-1 Orange County (211OC) 

• Braille Institute Orientation and Mobility Program 

• Dayle McIntosh Center 

• Tierney Center for Veteran Services 

• Disabled American Veterans 
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Existing Community Conditions & Travel Patterns 
The project team identified needs for specialized transportation services in Orange County by 

reviewing demographics and travel patterns compared to available services and by implementing 

an extensive engagement program consisting of an agency survey, agency interviews, and a 

community survey. Coordinated human services transportation plans focus on individuals that may 

have limited transportation options, including older adults, people with disabilities, and people with 

low incomes. While veterans and individuals with low income are not a focus population under the 

FTA Section 5310, they are commonly included in Coordinated Plans since many HST providers 

serve these groups as part of their customer base. Veterans and individuals with low income are 

considered in conjunction with other key characteristics, such as being seniors or individuals with 

disabilities, ensuring the focus remains on populations facing transportation challenges. 

The total population of Orange County is 3,182,954  as of 2022. The Plan includes maps that reflect 

the proportions of each group throughout the county, though the maps only include one factor at a 

time so do not represent individuals with multiple characteristics. 

Table 2 represents the number of individuals with characteristics related to human service 

transportation planning. Understanding the overlapping factors that individuals face can help OCTA 

and partner organizations tailor services and outreach accordingly. Among the nearly 3.2 million 

people in Orange County, over 900,000 are either in poverty, have a disability, are over age 65, are 

a veteran, or are some combination of these. Over 23,000 individuals are in poverty and have a 

disability, and another 15,041 individuals are in poverty, have a disability, and are over 65 years 

old. The Plan includes maps that reflect the proportions of each group throughout the county, though 

the maps only include one factor at a time so do not represent individuals with multiple 

characteristics. 

Table 2. Individuals with One or More Demographic Characteristics Related to Human Services 

Transportation*  

Exclusive Groups Population 

In poverty 251,883 

With a disability 112,801 

Age 65 or older 264,455 

Veteran 41,980 

In poverty and with a disability 23,026 

In poverty and age 65 or older 25,431 

In poverty and a veteran 2,674 

With a disability age 65 or older 101,067 

With a disability and a veteran 5,131 

Age 65 or older and a veteran 40,247 

In poverty, with a disability, and age 65 or older 15,041 

In poverty, with a disability, and a veteran 913 

In poverty, age 65 or older, and a veteran 1,949 

With a disability, age 65 or older, and a veteran 22,845 

In poverty, with a disability, age 65 or older, and a veteran 1,351  

Total unique individuals with one or more focus characteristics 911,154 

Total population (all PUMAs in OC) 3,182,954 

*All data variables were from ACS 5-Year Estimates PUMS (2021) 
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As described later in the Transportation Provider & Community Engagement Activities section, 

OCTA surveyed OC ACCESS riders and the broader community to understand their transportation 

needs. Respondents were asked questions about their demographic and socioeconomic 

characteristics. Key factors are presented here. 

Understanding the overlapping factors individuals face can help OCTA and partner organizations 

tailor services and outreach accordingly. Among the survey respondents, 1,769 answered all the 

demographic and socioeconomic questions related to age, income, disability, English proficiency, 

and how many vehicles are in their household.  

Among survey respondents who answered all the relevant demographic and socioeconomic 

questions, 0.5 percent (ten individuals) do not have any of the characteristics typically associated 

with transportation disadvantage. For all other respondents who answered all the relevant 

demographic and socioeconomic questions, the breakdown of overlapping factors is: 

 

• 5 percent (83 individuals) have one characteristic 

• 28 percent (498 individuals) have two characteristics 

• 35 percent (615 individuals) have three characteristics 

• 23 percent (411 individuals) have four characteristics 

• 9 percent (152 individuals) have all five characteristics 
 
Over two-thirds of respondents who answered the relevant questions have three or more 

characteristics that are associated with transportation disadvantage. This suggests that most survey 

respondents are likely to have more unmet transportation needs and greater challenges to meeting 

those needs than individuals who do not have such overlapping factors.  

The responses to the community survey are largely representative of the Coordinated Plan's focus 

populations. Many respondents have multiple characteristics associated with limited transportation 

options, and their travel needs, existing transportation challenges, and suggestions for improvement 

reflect their desire to access key services and take part in their communities in a more convenient, 

safe, and affordable manner. The key needs and suggestions identified by respondents (described 

in the Needs Identification section), along with the existing conditions data analysis and agency 

survey results, guided the development of Coordinated Plan goals and strategies. 

Travel Patterns 

The project team examined current travel patterns through analysis of OC ACCESS trips, 

information provided by the community through the community survey, and as modeled using big 

data from location-based services. The team also created an estimation of future HST travel, based 

on existing conditions and anticipated population changes in Orange County. 

OC ACCESS Trips 

The project team examined OC ACCESS trips from October 2023 to better understand the most 

common OC ACCESS trips. The team examined trips that shared common origins and destinations 

to identify the twenty most common trips. Once these were identified, locations were mapped to the 

center of the Census tract they are located in in order to protect the privacy of OC ACCESS 

travelers, who are often traveling to or from their home addresses. Figure 1 shows the twenty most 

common trips as a straight line between origins and destinations.  

Figure 1 also represents the number of OC ACCESS trip destinations in each Census tract. While 

some of the Census tracts with the highest number of trips include an origin or destination in the top 
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twenty trips, others have a high number of destinations but without a clear pattern to the trips that 

begin or end in that tract. 

Amongst the top twenty links served by OC ACCESS in October 2023, the top five links primarily 

occurred within a small area – heavily populated and retail portions of Mission Viejo and Laguna 

Hills, with one exception being a link a few miles away in Laguna Beach. 
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Figure 1. OC ACCESS Pick-Ups and Drop-Offs by 2022 Census Tracts, October 2023 

Community Survey Respondents Travel Patterns 

OCTA received 2,320 (non-duplicated) surveys between survey responses online and completed 

through the paper mailer OCTA sent out to all active OC ACCESS riders. The survey included 

questions about respondents’ individual and household characteristics, travel patterns, and 

challenges and recommendations related to human services transportation in Orange County.  

For questions about respondent travel patterns, the project team analyzed responses across all 

respondents and for specific groups of the most significant focus for the Coordinated Plan (older 

adults, people with disabilities, people with low incomes) and for other groups that have limited 

transportation options or are transportation disadvantaged (households with 0 vehicles and people 

with limited English proficiency). 

Outside of OC ACCESS and OC Bus, major transportation options used regularly for all groups 

include: 1) being driven by friends or family, 2) walking, and 3) taking a taxi, Uber, or Lyft. Most 

respondents make trips outside of their home three to four times a week or more. Most respondents 

miss or are unable to make a trip less than once a month. 

Trips that respondents regularly make include, in rank order are below. Educational, work, and 

volunteering were the least chosen. 

 

1. Medical/dental (#1 across all groups) 

2. Shopping and errands (#2 across all groups) 

3. Social/recreational; Visiting friends and family; Religious 

 

Three trip types tied for third in terms of which ranks highest, varying by individual groups (older 

adults, people with disabilities, and people with low incomes).   

Overall, respondents appear to rely on OCTA services for most of their travel, followed by friends 

and family, and make regular healthcare and shopping-related trips. Nearly all respondents  

(92 percent have one or more disabilities, so there was little difference in results between the full 

set of respondents and people with disabilities. Among people with LEP and low incomes, there is 

generally less travel outside of the home and a slightly higher number of respondents who miss or 

are unable to make trips on a more regular basis. Adults aged 60 and older also have a slightly 

higher rate of lower travel outside of their home. 

Modeled Current Trip Demand 

OC ACCESS trip data represent trips that travelers took, but the data do not provide information 

about the trips that travelers might want to take but may not be able to. To identify potential demand 

for trips beyond those taken through OC ACCESS, the project team used data from Replica to 

examine travel demand. Replica, a commercial data product, is essentially a synthetic travel-survey 

database with advanced relational characteristics; it is described by its vendor as a “High-fidelity 

travel model with simulated population and trip-taking activity.”   

Replica data was filtered to isolate the travel patterns of specific groups most likely to use human 

services transportation. Disability is not a demographic factor available in Replica; analysis included 

zero-vehicle households, people aged 65 and older, and households with low and limited annual 

incomes ($0-$15,000; $15,000-$25,000; $25,000-$50,000). For each group, the top 100 origin-

destination pairs were identified. The Plan includes each of these maps, which can be used to 

identify potential future services for OCTA or other providers.  
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Estimated Future Human Services Transportation Demand 

The project team developed estimates of HST demand for 2045 using the framework developed for 

the SCAG ADA Paratransit Tool. The framework considers total service area population, proportion 

of the population with at least one type of disability, and agency factors related to ADA service 

(including percentage of population that applies for ADA paratransit service, percentage of 

applicants deemed eligible, percentage of registrants who have taken at least one trip in the last 

year, total trip requests, denial rate, and cancellation and no-show rate). 

Illustrated in Figure 2 below are the annual unlinked trips for demand-responsive services spanning 

from 2017 to the present day. The data indicates a gradual increase in unlinked trips followed by a 

decline by roughly two-thirds as the pandemic's impact on mobility became apparent. Ridership has 

shown an upward trend since hitting a low point in 2021, suggesting a gradual return of demand for 

these services to pre-pandemic levels. 

 

Figure 2. Historical Annual Unlinked Passenger Trips: Demand Response Services 

When the tool was developed, parameters were fine-tuned based on conditions prevailing in 2017. 

Since then, external factors, particularly the COVID-19 pandemic, have significantly influenced the 

demand for HST services. Table 3 shows the estimated future Year 2045 annual unlinked 

passenger trips based on a short-term rebound to pre-pandemic levels, followed by adjustments 

linked to demographic shifts. 

 

Table 3. Current and Future Unlinked Passenger Trips 

Category 

Year 2017 Year 2023 Year 2045 

Model Base Current Future 

Total Population of Service Area 3,151,184 3,158,331 3,251,576 

Target Population 282,529 288,138 296,645 

Annual Unlinked Passenger Trips 1,475,934 1,031,899 1,522,954 

1,475,934 1,490,193 1,493,588 
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Transportation Provider & Community Engagement 
Activities 

The project team relied on activities with four key groups during the development of the Coordinated 

Plan:  

 

• Community members 

• Transportation providers and other human services providers 

• OCTA’s Accessible Transit Advisory Committee (ATAC) 

• OCTA’s internal project development team 

 

The project team developed a website to provide high-level information about the plan update. The 

project website was also where the community and the agency surveys were available and where 

participants could learn about and register for the community and agency virtual meetings. Website 

content was made available in English, Spanish, and Vietnamese. 

Community Members 

As part of community outreach and developing a deeper understanding of community human 

services transportation needs, OCTA made a rider survey available online and in print. In late 

February 2024, OCTA mailed the printed survey to all 5,049 active OC ACCESS riders (as a 

postage-paid mailer which respondents could return to OCTA). OCTA printed the survey in English 

with a note in Spanish and Vietnamese, letting recipients know they could complete the survey 

online or request a paper survey in those and other languages as well. OCTA did not receive any 

requests for paper surveys in Spanish, Vietnamese, or any other language. The online survey was 

available in English, Spanish, and Vietnamese. The surveys were available in early February and 

closed at the beginning of April.  

All survey respondents were asked to submit their responses by March 31st and had the option to 

take part in a drawing for one of five $25 Visa gift cards. OCTA hosted a virtual community meeting 

on March 20th to provide participants an opportunity to learn more about the plan, share their 

thoughts, and get assistance filling out the survey, if needed. OCTA received 2,391 survey 

responses, 2,079 of which were paper surveys. At least 13 surveys were completed in Spanish, and 

none were completed in Vietnamese. 

In addition to the survey, OCTA offered an online open house during the survey period and posted 

the draft Plan on the project website for public comment in August 2024. 

Transportation & Social Services Providers 

Agency outreach happened in two phases in 2024 – a survey emailed to each agency and follow-

up interviews with select agencies. In addition, a virtual meeting was held on February 21st. The 

meeting included an overview of the plan and the planning process, including high-level information 

about transportation providers and population characteristics. OCTA also held virtual open business 

hours on February 28th and 29th from 10:00am-12:00pm for agencies to discuss the plan and their 

projects. These open business hours aligned with agencies and OCTA preparing for the 2024 call 

for projects for Enhanced Mobility for Seniors and People with Disabilities (EMSD) funding, and 

information about the current planning process was available but was not the primary focus of the 

open business hours. 
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OCTA made the agency survey available on the project’s website from February 12th through March 

22nd. The survey collected information from organizations that provide human services 

transportation  or otherwise support clients who use these services. The project team emailed the 

survey to over 500 contacts that OCTA identified through multiple OCTA program spreadsheets. 

Organizations contacted included senior centers, adult day health centers, transit providers, 

churches, culturally specific advocacy groups, disability advocacy groups, social services providers, 

and more.  The project team followed up with a survey reminder and made phone calls to dozens 

of agencies whose contact information was unavailable or out of date. After accounting for duplicate 

entries, 49 agencies or individuals submitted responses to the agency survey. Among the 49 

respondents, 32 (nearly 65 percent) represent private, non-profit organizations. Nearly one-third of 

respondents (14) represent a public agency, and three respondents represent a private, for-profit 

organization. 

Following up on the results of the agency survey, the project team conducted five interviews with 

key human services transportation providers, including transportation operators and other 

organizations whose clients use human service transportation. The project team conducted these 

interviews between April 16 and April 30, 2024. Interview questions differed between the agencies, 

based on their responses to the survey and their role in the community.  

Between the survey and the interviews, agencies identified key challenges and opportunities that 

informed the project team’s work to identify needs and strategies, as discussed in the following 

sections. 

Accessible Transit Advisory Committee (ATAC) 
 
During the plan update, the project team presented at quarterly ATAC meetings. 

 

• January 2024 – outreach plan and project workplan 

• April 2024 – project updates including agency and community survey results  

• July 2024 – draft Coordinated Plan 

 

In addition, the project team shared both the community survey and the agency survey with ATAC 

members to complete and to disseminate within their networks.  

OCTA Project Development Team 
 
Through the Plan update, OCTA staff representing Transportation Planning, Programming, Special 

Transit Services, and External Affairs met monthly to guide the update process, provide information 

and insight, and review analysis. 
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Needs Identification 
 
There are areas of Orange County with high concentrations of individuals who are part of one or 

more of the groups that the Coordinated Plan is most concerned with. In some areas, these 

individuals have access to multiple transportation options, and in others, options are very limited 

and may be inaccessible due to service timing, fares, or physical accessibility. The project team 

relied on the existing conditions analysis and input from the community and agencies to identify 

unmet transit needs for older adults, people with disabilities, people with low incomes, and other 

groups with limited transportation options. 

This section summarizes the five themes (“Needs”) that emerged. These themes are presented in 

a ranked order, representing the themes that were most strongly expressed or prioritized by the 

community, providers, and the OCTA project development team. 

 

#1 – Sustainability of Existing Services 

Support funding, staffing, and ability constraints limit the ability of existing service providers to meet 

demand in an effective and sustainable way. 

 

• Contracted rates for human services providers have not kept pace with the increasing cost 

of service provision, jeopardizing the continuation of existing services. 

• Training and compliance requirements may be overly burdensome to service providers, 

especially very small organizations with limited staff capacity and expertise. 

 

#2 – Enhanced Existing Service Coverage and Operating Hours. 

Existing services have limited operating hours, and geographic coverage, in part due to low demand 

for fixed route service in low density areas.  

 

• Some areas of the county are unserved or underserved by existing programs, in part due 

to limited fixed-route services and resulting limited OC ACCESS service. These areas 

include the western portion of the county, with Yorba Linda, Anaheim Hills, and Rancho 

Santa Margarita. Laguna Beach, Laguna Niguel, and San Clemente are also among the 

areas underserved.  

• Across all transportation providers that responded to the survey, there is limited availability 

of service on weekends and weekday evenings. Riders identified weekend service as a 

higher priority than weekday evenings. 

• Across the network of human service transportation providers, there are too few wheelchair- 

accessible vehicles available to meet demand. 

• Community transportation providers are not mandated to transition their fleets to low- or no-

emissions vehicles, but planning for these transitions will benefit the agencies and the 

communities by expanding funding opportunities and reducing greenhouse gas emissions.   

 

#3 – Improved Rider-Facing Information and Communication 

Not all riders are able to access important transportation information, including information about 

the status of their trip. 

 

• Riders are not receiving sufficient communication about trip status. Riders do not receive 

proactive communication about trip delays and must call OCTA for updates. Though OC 

ACCESS riders who book online can see trip status updates, many riders who responded 

to the survey do not appear to be aware of this option. 
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• Rider-facing information is not sufficiently accessible for people with vision, hearing, and 

developmental disabilities, people with mental illness, and for people who have limited 

English proficiency. 

 

#4 – Improved Service Quality and Rider Experience 

Some riders, especially those with disabilities and/or who have limited English proficiency, 

experience safety, comfort, and customer service challenges. 

 

• Some riders and social services staff experience poor service from OC ACCESS and same-

day taxi drivers and customer service representatives due to language barriers and/or a 

lack of understanding about how to support and communicate with people with disabilities. 

• OC ACCESS riders complain about spending too much time on the vehicle and/or traveling 

out of direction. 

• Riders may need to change vehicles and drivers between same-day taxi and OC ACCESS 

even when both services are being provided by the same contracted provider, creating 

lengthier travel times and potentially requiring riders to wait in an area that is not secure. 

• Some riders do not feel safe waiting for the bus in a public, open space.  

• Having only one option for fare payment is limiting and can be difficult to keep track of. 

Stored-value card payment was previously available but deprecated due to software 

challenges. 

• Reliance on phone calls for OC ACCESS and other program booking can be onerous and 

inefficient. OCTA provides OC ACCESS riders the option of booking online; not all riders 

seem aware of this option. 

• Rider eligibility is conducted across multiple organizations through different processes that 

can be challenging to navigate and coordinate. For example, riders may require registration 

and case management through a particular agency such as an adult day health center, 

eligibility determination by the Office on Aging for SNEMT, and ADA eligibility for OC 

ACCESS. 

 

#5 – Increased Number of Service Options 

Gaps in existing services limit the ability of older adults, people with disabilities, and people with low 

incomes to fully meet their travel needs. 

 

• Current scheduling limitations make it difficult for riders to meet their transportation needs 

when more flexibility is required. 

• Destinations outside of Orange County are difficult to access due to trip restrictions and 

limited coordination between providers. Respondents noted destinations, especially 

medical services, in Los Angeles County, San Diego County, Riverside County, and other 

surrounding counties. 

• Areas not served by OC Bus and OC ACCESS have comparably limited options, making it 

difficult and/or expensive for riders in those areas to access transportation. 

• Riders requested more flexible service options, especially same-day and on-demand 

services. 

• It can be challenging for riders who need to connect across the county lines, especially to 

medical facilities. 

• There is a need for more HST coverage options in remote, low-density areas of the county 

where fixed-route bus service is not feasible. 
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Recommended Strategies 
 
This section presents goals that reflect identified needs, along with strategies to accomplish each 

goal. They are strategies that OCTA and human service transportation providers should consider 

based on their effectiveness and feasibility of implementation.  Recommendations from community 

members and agency representatives informed strategy development. Most are relevant to human 

service transportation providers and related organizations throughout the county. 

Because these goals tie directly to the identified needs, they are also presented in the order of 

greatest emphasis from community members, providers, and the project development team. Within 

each goal, strategies are not presented in a ranked order; the following section, Prioritizing Goals 

and Strategies, further explains the strategy ranking. 

 

Goal 1 – Sustain Existing Services 

 

• Prioritize FTA Section 5310 funds to support OC ACCESS. 

• Increase or prioritize funding available for capital and operations, first to make existing 

programs whole and then to enhance services.  

• Pilot a mobility coordination committee where all agencies with shared human services 

clients meet regularly to identify challenges and develop solutions. 

• Promote/encourage interagency partnerships to improve coordination and address unmet 

needs. 

• Support transportation providers by providing joint training, especially driver training and 

those related to compliance and administration and establish contracting mechanisms for 

service providers to procure scheduling and dispatch software. 

 

Goal 2 – Enhance Existing Service Coverage and Operating Hours. 

 

• Increase funding in general for capital and operations to enhance services. 

• Expand the OCTA retired vehicle donation program to increase the number of wheelchair 

accessible vehicles available to external human service transportation providers. 

• Prioritize areas that require new or enhanced service for high demand and underserved 

populations. 

• Develop an understanding of transportation provider capacity for and interest in low-/no-

emission fleet transition and community infrastructure and other resources to support 

transition. 

 

Goal 3 – Improve Rider-Facing Information and Communication 

 

• Improve day-of-trip communication with riders, informed by 2024 OC ACCESS text 

notification pilot. 

• Provide more comprehensive, up-to-date, and easily understandable rider-facing 

information online and in print. 

• Provide more accessible services information – accessible both in terms of spoken 

language, American Sign Language, and for people with disabilities. 

 

Goal 4 – Improve Service Quality and Rider Experience 

 

• Improve training for drivers and customer service representatives to better communicate 

with and support riders with disabilities and/or who have limited English proficiency. 
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• Provide more timely feedback than is available through the bi-annual OC ACCESS service 

evaluation, by incorporating rider satisfaction surveys and/or feedback mechanisms into 

daily service delivery to identify improvement areas. 

• Explore re-introducing more payment options, including account-based payments and 

stored-value cards, for OC ACCESS and same-day taxi riders. 

• Provide riders with the option to book and check the status of trips online and/or through a 

mobile application. For OC ACCESS, increase promotion and marketing of this feature. 

• Improve transportation provider access to advanced scheduling and dispatch software. 

• Explore opportunities to coordinate program eligibility.  

• Improve the safety and security of fixed route bus stops and designated OC ACCESS stops.  

 

Goal 5 – Increase Number of Service Options 

 

• Provide flexible service options, especially same-day and on-demand services. 

• Improve coordination of services across the county lines, especially to medical facilities. 

• Provide more service coverage and options in remote areas of the county, especially those 

not served or underserved by OC Bus and OC ACCESS. 

• Continue to provide flexible service options to ADA-eligible customers traveling in the areas 

with the highest origin-destination pairs, as identified by analyzing OC ACCESS data. 

• Increase service options for individuals who have disabilities but may not qualify for OC 

ACCESS or other age- and trip-limited transit services (such as SMP or SNEMT). 
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Prioritized Goals and Strategies 
 
The previous plan noted that all proposed strategies, to varying degrees, met one or more of the 

following criteria: 

 

• Address identified gaps and barriers 

• Impact the highest number of members of target populations 

• Make use of new technology in delivery of service whenever possible 

• Strong potential to be funded and implemented over the life of the Plan 

 

Strategies were prioritized according to costs and implementation timeline. For this Plan update the 

project development team opted to prioritize the strategies in a similar way. In the table following, 

the implementation timeline and cost for each strategy is estimated, along with a prioritization of the 

strategy. Strategies were prioritized based on the following factors: 

 

• High Priority – low cost and short or medium implementation timeline 

• Medium Priority – medium cost and implementation timeline, medium cost and long 

implementation timeline, or high cost and medium implementation timeline 

• Low Priority – high cost and long implementation timeline 

 

Strategies ranked “Low” in priority are not less valuable than the strategies ranked “High” or 

“Medium” priority; the priority ranking indicates which strategies should be pursued first. In addition, 

some specific implementation actions associated with the strategies may be lower cost or have a 

shorter implementation timeframe than the full strategy, so it may be beneficial to pursue these 

specific actions in a shorter timeframe, even for strategies that rank “Low.” 

The “Cost” factor considers direct costs such as software or capital expenditures and staff salaries, 

in addition to soft costs such as staff time spent in coordination or management tasks.  
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STRATEGY 
IMPLEMENTATION 

TIMELINE 
COST PRIORITY 

Goal 1 – Sustain Existing Services 

1.1 Prioritize FTA Section 5310 funds to support OC ACCESS. Short (6-12 months) Low High 

1.2 Pilot a mobility coordination committee where agencies with shared human services clients 

meet regularly to identify challenges and develop solutions. 
Short (6-12 months) Low High 

1.3 Promote/encourage interagency partnerships to improve coordination and address unmet 

needs  

Short (6-12 months) 

and ongoing 
Low High 

1.4 Support transportation providers by providing joint training, especially driver training and those 

related to compliance and administration and establish contracting mechanisms for service 

providers to procure scheduling and dispatch software. 

Medium (12-24 

months) 
Low High 

1.5 Increase or prioritize funding available for capital and operations, first to make existing 

programs whole and then to enhance services. 

Medium (12-24 

months) 
Medium Medium 

Goal 2 – Enhance Existing Service Coverage and Operating Hours. 

2.1 Expand the OCTA retired vehicle donation program to increase the number of wheelchair 

accessible vehicles available to external human service transportation providers. 

Medium (12-24 

months) 
Low High 

2.2 Prioritize areas that require new or enhanced service for high demand and underserved 

populations. 

Medium (12-24 

months) 
Low High 

2.3 Develop understanding of factors related to community transportation fleet transition to low-

/no-emissions vehicles. 

Medium (12-24 

months) 
Medium Medium 

2.4 Increase funding available for capital and operations to enhance services. Long (24-48 months) Medium Medium 

Goal 3 – Improve Rider-Facing Information and Communication 

3.1 Improve day-of-trip communication with riders, informed by 2024 OC ACCESS text notification 

pilot. 

Medium (12-24 

months) 
Medium Medium 

3.2 Provide more accessible services information – accessible both in terms of spoken language, 

American Sign Language, and for people with disabilities. 

Medium (12-24 

months) 
Medium Medium 
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3.3 Provide more comprehensive, up-to-date, and easily understandable rider-facing information 

online and in print. 
Long (24-48 months) Medium Medium 

Goal 4 – Improve Service Quality and Rider Experience 

4.1 Provide more timely feedback than is available through the bi-annual OC ACCESS service 

evaluation, by incorporating rider satisfaction surveys, and/or feedback mechanisms into daily 

service delivery to identify improvement areas. 

Medium (12-24 

months) 
Low High 

4.2 Improve transportation provider access to advanced scheduling and dispatch software. 
Medium (12-24 

months) 
Medium Medium 

4.3 Improve training for drivers and customer service representatives to better communicate with 

and support riders with disabilities and/or who have limited English proficiency. 
Long (24-48 months) Medium Medium 

4.4 Improve coordination of services across the county lines, especially to medical facilities. Long (24-48 months) Medium Medium 

4.5 Improve the safety and security of fixed route bus stops and designated OC ACCESS stops. 
Medium (12-24 

months) 
High Medium 

4.6 Explore opportunities to coordinate program eligibility. Long (24-48 months) Medium Low 

4.7 Explore re-introducing more payment options, including account-based payments and stored-

value card, for OC ACCESS and same-day taxi riders. 
Long (24-48 months) High Low 

4.8 Provide riders with the option to book and check the status of trips online and/or through a 

mobile application.  For OC ACCESS, increase promotion and marketing of this feature. 
Long (24-48 months) High Low 

Goal 5 – Increase Number of Service Options 

5.1 Improve coordination of services across the county lines, especially to medical facilities. Long (24-48 months) Medium Medium 

5.2 Provide flexible service options, especially same-day and on-demand services. Long (24-48 months) High Low 

5.3 Provide more service coverage and options in remote areas of the county, especially those not 

served or underserved by OC Bus and OC ACCESS. 
Long (24-48 months) High Low 

5.4 Continue to provide flexible service options to ADA-eligible customers traveling in the areas 

with the highest origin-destination pairs, as identified by analyzing OC ACCESS data. 
Long (24-48 months) High Low 

5.5 Increase service options for individuals who have disabilities but may not qualify for OC 

ACCESS or other age- and trip-limited transit services (such as SMP or SNEMT). 
Long (24-48 months) High Low 
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Implementation Steps 
 
This section describes specific tasks and objectives to implement strategies that are ranked “High” priority. For strategies ranked “Medium” or 

“Low” priority, there may be lower cost or shorter implementation steps that can be identified through future efforts. 

 

STRATEGY IMPLEMENTATION STEPS 

High Priority Strategies 

1.1 Prioritize FTA Section 5310 funds to 

support OC ACCESS. 

Continue OCTA's practice of prioritizing 5310 funds for OC ACCESS and supporting other 

human services transportation through other funding sources. 

1.2 Pilot a mobility coordination committee 

where agencies with shared human 

services clients meet regularly to identify 

challenges and develop solutions. 

 

Facilitate a conversation with ATAC about interest in and capacity to participate in the MCC the 

benefits and challenges of creating a separate structure. 

 

Determine appropriate structure for MCC, including the person or agency with responsibility for 

the development and facilitation of the MCC. 

  

1.3 Promote/encourage interagency 

partnerships to improve coordination and 

address unmet needs  

The development of the MCC will allow for regular coordination across all human service 

transportation providers and related organizations. One of the first steps of the MCC after 

establishing foundational documents will be to identify opportunities to improve coordination 

across the county in support of meeting the needs identified in the Plan. 

 

= 
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STRATEGY IMPLEMENTATION STEPS 

High Priority Strategies 

1.4 Support transportation providers by 

providing joint training, especially driver 

training and those related to compliance 

and administration and establish 

contracting mechanisms for service 

providers to procure scheduling and 

dispatch software. 

The first step in this strategy will be to determine, in greater detail than reflected in this plan, the 

specific challenges that human transportation providers of all sizes are facing in Orange County 

to understand the full extent of support needed and the full set of community resources available 

to provide solutions. The MCC could facilitate this research and create a workplan for developing, 

funding, and implementing the solutions identified. 

2.1 Expand the OCTA retired vehicle 

donation program to increase the number 

of wheelchair accessible vehicles available 

to external human service transportation 

providers. 

The first step in this strategy will be to identify OCTA's capacity to increase the number of vehicle 

donations. After understanding the resources needed to enhance the program, OCTA will need 

to communicate with potential recipients to promote the program and to better understand if 

organizations are facing barriers to participation. 

2.2 Prioritize areas that require new or 

enhanced service for high demand and 

underserved populations. 

In evaluating proposals for competitive grant funding, OCTA should prioritize projects that meet 

the identified needs of the communities and areas of focus in the Plan. For all human services 

transportation partners, projects and programs should consider elevating the needs of 

communities and areas of focus in the Plan. 

4.1 Provide more timely feedback than is 

available through the bi-annual OC 

ACCESS service evaluation, by 

incorporating rider satisfaction surveys, 

and/or feedback mechanisms into daily 

service delivery to identify improvement 

areas. 

With the transition to new scheduling software and a rider-facing application, OCTA should 

explore providing more real-time opportunities for rider feedback. For all human transportation 

services providers, providing regular rider feedback opportunities through in-vehicle surveys, 

phone surveys, mailed surveys, and online surveys will ensure timely recognition of issues and 

successes and a strong foundation for subsequent Plan updates. 
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Conclusion 
 
Several programs in Orange County provide transportation for older adults, people with disabilities, 
and people with low income. While these programs collectively serve thousands of riders each day, 
there are still opportunities to improve service sustainability, introduce new services, and improve 
rider experiences. While OCTA is responsible for producing this Coordinated Plan, the needs, gaps, 
goals, and strategies presented in this plan reflect the human service transportation network in 
Orange County.  
 
The Coordinated Plan provides an opportunity to comprehensively examine existing traveler needs 
and organizational capacities and to develop strategies specifically designed to improve mobility for 
older adults, people with disabilities, and people with low income. These strategies will guide human 
services transportation investment in the coming years, but partner organizations do not need to 
wait for funding opportunities to pursue these strategies. OCTA is actively working on some of the 
listed strategies, including an OC ACCESS rider notification pilot, procuring a more feature-rich 
scheduling and dispatch software option for OCTA and partners, and evaluating OCTA’s eligibility 
process.  
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COORDINATED PLAN OBJECTIVES

2

1. Assessment of available services that identifies current transportation providers 
(public, private, and nonprofit).  

2. Assessment of transportation needs for individuals with disabilities and seniors, 
data collection and modeling efforts, and gaps in service.

3. Develop strategies, activities, and/or projects to address the identified gaps and 
opportunities to achieve efficiencies in service delivery.

4. Prioritize implementation based on resources, time, available funding sources, and 
feasibility for implementing specific strategies and/or activities identified. 

Plan must be updated every four years to comply with Federal Transit 
Administration requirements.



2024 PLAN UPDATE TASKS
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• Demographic 
characteristics

• HST inventory

• Ridership 
forecasting

• Agency survey & 
interviews

• Public survey

• Public comment 
period

• Synthesize data & 
public outreach

• Document 
existing needs

• Identify gaps

• Develop goals and strategies 
to address needs & gaps

• Prioritize strategies and 
develop implementation 
steps

Data Collection & 
Analysis

Public Involvement & 
Agency Coordination

Needs & Gaps 
Assessment

Plan Goals & 
Strategies

HST – Human Services Transportation



CURRENT CONDITIONS AND TRENDS
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• Target Demographics

̶ Persons with disabilities and age 65 or older 

• Current travel trends 

• Demand forecast model 

• Existing OCTA specialized transportation services 

̶ OC ACCESS Service

o FY 2023-24 Trips: 986,569 / Budget: $50,528,609

• OCTA-Contracted Specialized Services

̶  Same-Day Taxi, Cooperative Transit Agreements (Special Agencies), 

       Senior Mobility Program, Senior Non-Emergency Transportation

o FY 2023-24 Trips: 481,409 / Budget: $13,845,255 
FY – Fiscal Year | OCTA – Orange County Transportation Authority



PROJECT WEBSITE AND OUTREACH
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• Develop project website

• Online community survey available in English, Spanish, Vietnamese on website

• Print survey mailed out to all active OCTA OC ACCESS riders; 2,391 survey responses
– High representation from older adults and low-income individuals

– 92% of respondents have one or more disabilities

– 73% have no driver’s license

– Half of respondents live in a household with zero vehicles

– 43% of respondents speak a language other than (or in addition to) English at home

• Agency surveys (49 received) and interviews (5 completed) 
– 500+ community, non-profit, and government organizations sent email, phone follow-up for   

bounce-backs

– Abrazar, Braille Institute, Dayle McIntosh Center, Office on Aging, and Yellow Cab 



COMMON SURVEY RESULTS AND INTERVIEW THEMES
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175 (8%)

292 (13%)

327 (14%)

345 (15%)

405 (17%)

436 (19%)

504 (22%)

537 (23%)

743 (32%)

861 (37%)

1162 (50%)
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Group or individual training to use services

One place to look online for information

Vehicle that accommodates a foldable mobility device

Personalized assistance to identify options

Assistance entering/exiting vehicle or with packages

Vehicle that has a wheelchair lift or ramp 

One place to call for information

Service that is available on holidays

Lower cost transportation services

Service that is available on Saturday and/or Sunday

Door-to-door transportation service

What would make it easier to use transportation services for 
the trips you need or want to make? 



NEEDS AND CORRESPONDING GOALS
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Goal 1 - Stabilize and Sustain Existing Services
Funding, staffing, and capacity constraints limit the ability of existing service providers to meet 
demand in an effective and sustainable way.

Goal 2 - Enhance Existing Service Coverage, Operating Hours, and Capacity
Existing services have limited capacity, operating hours, and geographic coverage.

Goal 3 - Improve Rider-Facing Information and Communication
Not all riders can access important transportation information, including the status of current trips.

Goal 4 - Improve Service Quality and Rider Experience
Some riders, especially those with disabilities and/or who have limited English proficiency, 
experience safety, comfort, and customer service challenges.

Goal 5 - Increase Number of Service Options
Gaps in existing service limit the ability of older adults, people with disabilities, and people with low 
incomes to fully meet their travel needs.



DEVELOPMENT AND PRIORITIZATION OF STRATEGIES
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• 25 strategies were designed to meet the goals 

• Emphasis from community and agency engagement

• Expertise of OCTA project development team and consulting team

• Consideration of time and resources needed for implementation

• Ranking of low, medium, and high was established depending on combination of 
factors; low and medium priorities are not less valuable, but high priorities 
should be pursued first

EXAMPLE: Goal 2 - Enhance Existing Service Coverage, Operating 
Hours, and Capacity

Implementation 
Timeline

Cost Priority

2.1 Expand the OCTA retired vehicle donation program to increase 
the number of wheelchair accessible vehicles available to external 
human service transportation service providers. 

Medium (12-24 
months) 

Low High



HIGH-PRIORITY STRATEGY IMPLEMENTATION STEPS
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• Identified next steps for OCTA staff and other human services transportation 
providers

• Focused on the seven high-priority strategies 

• Dependencies and interactions between strategies and steps are highlighted 

EXAMPLE: Strategy 2.1 Implementation Steps

2.1 Expand the OCTA retired vehicle 
donation program to increase the 
number of wheelchair accessible 
vehicles available to external human 
service transportation service 
providers. 

The first step in this strategy will be to identify OCTA's 
capacity to increase the number of vehicle donations. After 
understanding the resources needed to enhance the 
program, OCTA will need to communicate with potential 
recipients to promote the program and to better 
understand if organizations are facing barriers to 
participation. 



NEXT STEPS

• Present Draft Plan to the Board November 25, 2024

• Finalize Draft Plan based on Transit Committee and Board feedback

10

Board – Board of Directors
Draft Plan – Draft Human Services Transportation Coordinated Plan 



                                                                                       COMMITTEE TRANSMITTAL 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
 
November 25, 2024 
 
 
To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board 

Subject: Funding Recommendations for the 2024 Enhanced Mobility for 
Seniors and Individuals with Disabilities Program 

Transit Committee Meeting of November 14, 2024 
 
Present: Directors Harper, Jung, Klopfenstein, and Sarmiento 
Absent: Director Amezcua 
 
Committee Vote 
 
This item was passed by the Members present. 
 
Committee Recommendation(s) 
 
A. Approve the award of $8,623,864 million in local funding to 

22 applications submitted for consideration of funding through the 
Enhanced Mobility for Seniors and Individuals with Disabilities Program. 

 
B. Authorize the Chief Executive Officer to negotiate and execute 

cooperative agreements with awarded applicants to receive funding 
through the Enhanced Mobility for Seniors and Individuals with 
Disabilities Program. 

 
C. Authorize staff to utilize the contingency list for capital applications if an 

awarded capital project is cancelled and direct unused program funding 
to support OC ACCESS service. 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

 
 
 
November 14, 2024 
 
 
To: Transit Committee 
 
From: Darrell E. Johnson, Chief Executive Officer  
 
Subject: Funding Recommendations for the 2024 Enhanced Mobility for 

Seniors and Individuals with Disabilities Program 
 
 
Overview 
 
On May 28, 2024, the Orange County Transportation Authority Board of Directors 
released the Enhanced Mobility for Seniors and Individuals with Disabilities 
Program call for projects for 2024. Evaluation of the 33 grant applications received 
for capital and operating assistance is complete, and program funding 
recommendations are presented for Board of Directors’ review and approval. 
 
Recommendations 

 
A. Approve the award of $8,623,864 million in local funding to 22 applications 

submitted for consideration of funding through the Enhanced Mobility for 
Seniors and Individuals with Disabilities Program. 

 
B. Authorize the Chief Executive Officer to negotiate and execute cooperative 

agreements with awarded applicants to receive funding through the 
Enhanced Mobility for Seniors and Individuals with Disabilities Program. 
 

C. Authorize staff to utilize the contingency list for capital applications if an 
awarded capital project is cancelled and direct unused program funding to 
support OC ACCESS service. 

 
Background 
 
In May 2024, the Orange County Transportation Authority (OCTA) Board of 
Directors (Board) approved the guidelines for the 2024 Enhanced Mobility for 
Seniors and Individuals with Disabilities (EMSD) Program and authorize staff to 
issue the 2024 EMSD call for projects (call) with an $8.5 million funding target. 
 
Following that Board action, staff held office hours for eligible applicant agencies 
to provide application support and program guidance. Applications were due on  
June 27, 2024. 
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OCTA received 33 applications requesting $14.6 million in EMSD Program funding 
from 14 nonprofit and seven public agency applicants. The applicants requested 
funding for the purchase of paratransit vans, buses, and related equipment and to 
support mobility management and operating assistance projects.  Five operating 
project applications are part of existing OCTA cooperative agreements to fund 
specialized transportation services. These projects were required to submit 
applications consistent with their existing cooperative agreements.  
 
Discussion 
 
Of the total $8.5 million funding target, the EMSD guidelines require a minimum of 
55 percent, or $4.7 million, of total awarded EMSD funding to be directed to capital 
projects. This requirement was met and was a primary factor in determining funding 
availability towards operating assistance projects.  
 
Staff conducted an initial review of all applications to confirm that the applications 
were consistent with the 2024 EMSD Program guidelines and requirements.  
The applications were scored and ranked based on Board-approved scoring criteria 
and funding priorities. The resulting programming recommendations include: 
 

• $4.973 million to ten capital projects 

• $3.650 million to 12 operating projects 
 
The funding recommendations are further detailed in Attachment A, which provides 
a comprehensive breakdown of the proposed allocations for each project. The 
EMSD Program supports the purchase of Americans with Disabilities  
Act (ADA)-compliant accessible buses, vans, and supporting equipment. Eligible 
equipment includes the purchase of ADA accessibility and security devices, 
dispatching and routing software and hardware, computers, and communication 
equipment. In addition, the program will fund operating assistance for service 
expansion and continuation of existing services, which include supporting 
transportation operating expenses, maintenance costs, and trip planning. It will also 
support mobility management training and coordination. These investments will 
enhance services for approximately 362,000 seniors and individuals with 
disabilities across Orange County. Project descriptions are included in  
Attachment B. 
 
The funding recommendation includes an additional $123,864 in EMSD funding 
over the $8.5 million target to fully fund the Dayle MacIntosh Center for the Disabled 
Mobility Management Professionals Program. This will allow for a more 
comprehensive program to ensure that the mobility needs of seniors and 
individuals with disabilities are better addressed.  
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Additionally, 13 programming recommendations have been designated as "highly 
recommended," with the remaining nine designated as "recommended." Two 
capital projects that are not recommended for programming have been placed on 
a contingency list to be programmed if additional funding becomes available due 
to project cancellations or cost savings. These projects serve as a safeguard to 
ensure that, should any awarded capital funding be cancelled or cost savings 
realized, we continue to meet the program’s requirement of directing 55 percent of 
funds to capital projects. Any remaining unused funds will then be directed into  
OC ACCESS service.  
 
Next Steps 
 
With Board approval, OCTA staff will conduct office hours for awarded applicants 
to discuss the next steps of the program, which will include review of cooperative 
agreements, procurement, and reimbursement processes, as well as required 
reporting and oversight requirements. Following the office hours, awarded 
applicants will enter into cooperative agreements with OCTA to receive funding 
through the EMSD Program. Any remaining or unused funding will be utilized to 
support OC ACCESS service. 
 
Summary 
 
Staff is recommending Board approval to award $8.5 million in local funding with 
an additional request of $123,864, for a total of $8,623,864, to 22 applications 
through the EMSD Program to provide additional transportation options for seniors 
and individuals with disabilities in Orange County.  
 

Attachments 
 

A. 2024 Orange County Enhanced Mobility for Seniors and Individuals with 
Disabilities Program, Programming Recommendations 

B. 2024 Orange County Enhanced Mobility for Seniors and Individuals with 
Disabilities Program, Project Descriptions 

 

Prepared by: 

 

  
Approved by: 

 
Louis Zhao 
Programming and Grants 
Development Manager 
(714) 560-5494 

 Kia Mortazavi 
Executive Director, Planning 
(714) 560-5741 

   
 



 2024 Orange County Enhanced Mobility for Seniors and Individuals with Disabilities Program, Programming Recommendations

Project 
Number Agency Agency Type Application Type Project Name Recommendation Score Total Award (000's)

1 Age Well Senior Services, Inc
Private Non-Profit 

Organization
Capital - Vehicles Replacement Vehicles for Age Well Senior Services Highly Recommended

989.656$    

2 Abrazar, Inc.
Private Non-Profit 

Organization
Capital - Vehicles, 

Equipment
OC Equity Mobility Management - Abrazar (OCEMMA) Highly Recommended

898.21$    
3 City of Huntington Beach Public Agency Capital - Equipment Rider Notifications Highly Recommended 46.517$    

4 City of Irvine Public Agency
Capital - Vehicles, 

Equipment
Irvine On Demand - Rides for Older Adults Highly Recommended

644.992$    
5 City of Newport Beach Public Agency Capital - Vehicles Vehicle Replacements Highly Recommended 217.8$    

6 AbleLight, Inc
Private Non-Profit 

Organization
Capital - Vehicles Transportation for People with Developmental Disabilities Highly Recommended

254.778$    

7 Southland Integrated Services, Inc.
Private Non-Profit 

Organization
Capital - Vehicles Transportation Services for Ethnic Seniors and Disabled Highly Recommended

343.578$    

8 Access California Services
Private Non-Profit 

Organization
Capital - Vehicles, 

Equipment
AccessCal's Access to Transportation Program Highly Recommended

122.643$    

9
Korean Community Services, Inc. dba KCS 

Health Center
Private Non-Profit 

Organization
Capital - Vehicles, 

Equipment
KCS’s Senior Mobility & Integrated Healthcare Program Highly Recommended

537.913$    

10
Orange County Adult Achievement Center 

dba My Day Counts
Private Non-Profit 

Organization
Capital - Vehicles, 

Equipment
My Day Counts 2025 -2026 Capital Replacement Highly Recommended

917.610$    
Subtotal 4,973.697$    

Capital Application - Funding Recommendations

ATTACHMENT A



 2024 Orange County Enhanced Mobility for Seniors and Individuals with Disabilities Program, Programming Recommendations

Project 
Number Agency Agency Type Application Type Project Name Recommendation Score Total Award (000's)

11 City of Laguna Woods Public Agency
Operating - Operating 

Assistance City of Laguna Woods Senior Mobility Program Augmentation Project
Highly Recommended

325$    

12
Community SeniorServ, Inc. dba Meals on 

Wheels, Orange County
Private Non-Profit 

Organization
Operating - Mobility 

Management Enhanced Transportation Initiative 
Highly Recommended

247.467$    

13 Access California Services
Private Non-Profit 

Organization
Operating - Operating 

Assistance AccessCal’s Access to Transportation Program
Highly Recommended

600$    

14 Southland Integrated Services, Inc
Private Non-Profit 

Organization
Operating - Operating 

Assistance Transportation Services for Seniors and The Disabled Recommended
227.596$    

15 KCS Health Center
Private Non-Profit 

Organization
Operating - Operating 

Assistance KCS Senior Mobility and Integrated Healthcare Program Recommended
470.112$    

16 SoCal Senior Services, LLC
Private Non-Profit 

Organization
Operating - Operating 

Assistance Healthy Aging Center Laguna Woods Recommended
246.048$    

17 City of Seal Beach Public Agency
Operating - Operating 

Assistance Seal Beach - Service Expansion Recommended 100$    

18 Age Well Senior Services, Inc
Private Non-Profit 

Organization

Operating - Operating 
Assistance, Mobility 

Management Operating Assistance for Age Well Senior Services
Recommended

352.41$    

19 Alzheimer Family Services Center
Private Non-Profit 

Organization
Operating - Mobility 

Management Patient Transportation Recommended
267.746$    

20 North County Senior Services
Private Non-Profit 

Organization
Operating - Operating 

Assistance Acacia Adult Day Services Recommended
276.188$    

21 City of Costa Mesa Public Agency
Operating - Operating 

Assistance Senior Taxi Program Recommended 237.6$    

22 Dayle MacIntosh Center for the Disabled
1

Private Non-Profit 
Organization

Operating - Mobility 
Management Mobility Management Professionals Program Recommended 300$    

Subtotal 3,650.167$    

TOTAL FUNDED 8,623.864$    

Operating Application - Funding Recommendations

Page 2 of 3



 2024 Orange County Enhanced Mobility for Seniors and Individuals with Disabilities Program, Programming Recommendations

Project 
Number Agency Agency Type Application Type Project Name Recommendation Score Total Award (000's)

23 Hope Community Services, Inc.
Private Non-Profit 

Organization Capital - Vehicles Hope-On Senior Ride
Contingency List

119.79$    

24 Vocational Vision
Private Non-Profit 

Organization
Capital - Vehicles, 

Equipment Community Engagement Benefits Everyone
Contingency List

538.95$    
Subtotal 658.74$    

Project 
Number Agency Agency Type Application Type Project Name Recommendation Score Total Award (000's)

25
North Orange Continuing Education District 

(NOCE) Public Agency
Operating - Mobility 

Management The Mobility Training Program
Not Recommended

299$    

26 Alzheimer Family Services Center
2

Private Non-Profit 
Organization

Operating - Co-Op - 
Operating Assistance

Cooperative Transit Agreement for the Provision of Special Transit 
Services (Agreement No. C-4-2288) Not Recommended

613.37$    

27 Meals on Wheels, Orange County
2

Private Non-Profit 
Organization

Operating - Co-Op - 
Operating Assistance

Support of Cooperative Transit Agreement for the Provision of 
Special Transit Services (Agreement No. C-4-2289) 

Not Recommended
839.018$    

28 Hope Community Services, Inc.
Private Non-Profit 

Organization

Operating - Operating 
Assistance, Mobility 

Management Hope-On Senior Transportation Program
Not Recommended

204.999$    

29 North County Senior Services
2

Private Non-Profit 
Organization

Operating - Co-Op - 
Operating Assistance

Acacia Adult Day Services Cooperative Transit Agreement for the 
Provision of Special Transit Services (Agreement No. C-4-2287)

Not Recommended
334.464$    

30 SoCal Senior Services, LLC
2

Private Non-Profit 
Organization

Operating - Co-Op - 
Operating Assistance

SoCal Senior Services Cooperative Transit Agreement for the 
Provision of Special Transit Services (Agreement No. C-4-2290) 

Not Recommended
708.952$    

31 Alzheimer Family Services Center
Private Non-Profit 

Organization
Operating - Operating 

Assistance Patient Transportation
Not Recommended

321.131$    

32 My Day Counts
2

Private Non-Profit 
Organization

Operating - Co-Op - 
Operating Assistance

My Day Counts 2025-26 Operating (Special Agency Agreement 
Requirement – Cooperative Agreement C-4-2291) Not Recommended

1,000$    

33 Pearl Transit Corp.
Private Non-Profit 

Organization
Operating - Operating 

Assistance
Trip planning and 24 hour transportation for Orange County
seniors and individuals with disabilities. 

Not Recommended
1,000$    

Subtotal 5,320.934$    

TOTAL REQUEST (000's)  $    14,603.538 

Capital Application - Contingency List

Operating Application - Not Recommended

Notes:

1. Through an additional Board request of $123.864, the Dayle MacIntosh Center for the Disabled will receive a fully funded award at $300,000.
2. Members of the Special Agencies Group, which contract with the Orange County Transportation Authority to share costs for specialized services, were required to submit separate Operating - Co-Op applications to cover the costs 
under new cost-sharing agreements effective July 1, 2024. These applications would only receive Enhanced Mobility for Seniors and Individuals with Disabilities funding if an undersubscription of the program occurred.

Acronym
Board - Board of Directors
Co-Op - Cooperative

Page 3 of 3
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2024 Orange County Enhanced Mobility for Seniors and Individuals with 
Disabilities Program, Project Descriptions 

 

Highly Recommended Projects 

Agency Project Names Project Description 

Age Well 
Senior 
Services, Inc 

Replacement Vehicles for 
Age Well Senior Services 

Purchase for replacement of eight 
vehicles. Six 14-passenger 2015 Ford 
E450 buses with two wheelchair 
positions and two F30 transit vans for 
seven-passengers with two wheelchair 
positions. 

Abrazar, Inc. OCEMMA 
Purchase for replacement of ten 
computers, eight minivans, and four 
small buses. 

City of 
Huntington 
Beach 

Rider Notifications 
TripSpark Pass rider notification 
software add-on project in 2025. 

City of Irvine  
Irvine On Demand - Rides 
for Older Adults 

Purchase of six Toyota Sienna hybrid 
vans with accessible manual ramp, six 
Samsung Galaxy Tab S9 FE mobile 
Tablet, TripSpark software upgrade, 
DriverMate application modules. 

City of 
Newport 
Beach 

Vehicle Replacements 
Purchase of two Ford Transit vans with 
wheelchair lifts. 

AbleLight, 
Inc 

Transportation for People 
with Developmental 
Disabilities 

Purchase of three eight-passenger 
replacement vans with capacity for two 
to three wheelchairs, including a lift. 

Southland 
Integrated 
Services, 
Inc. 

Transportation Services 
for Ethnic Seniors and 
Disabled 

Purchase of two replacement vehicles 
and two new vehicles to expand 
transportation services. 

Access 
California 
Services 

AccessCal's Access to 
Transportation Program 

Purchase of two minivans with 
wheelchair ramps, computers, and cell 
phones to expand fleet and routes. 

Korean 
Community 
Services, 
Inc. dba 
KCS Health 
Center 

KCS’s Senior Mobility & 
Integrated Healthcare 
Program 

Purchase of six nine-passenger  
ADA-compliant vans or 15 without a 
wheelchair, 12 interior/exterior security 
cameras, seven mobile radios, and three 
phones for our requested drivers. 

  

ATTACHMENT B 
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Orange 
County Adult 
Achievement 
Center dba 
My Day 
Counts 

My Day Counts 2025 -
2026 Capital Replacement 

Purchase of five small buses - mobility 
transit vans, three medium buses -  
Class B StarCraft buses for replacement, 
and one Momentm routing and 
dispatching software. 

City of 
Laguna 
Woods 

City of Laguna Woods 
Senior Mobility Program 
Augmentation Project 

Expansion of existing services and  
first-and-last mile connections for trips 
from Irvine Station to and from John 
Wayne Airport, and trips greater than ten 
miles in length.  Project also to offer $0 
fares for trips from Laguna Woods, 
Laguna Hills Transportation centers, and 
SARTC. 

Community 
SeniorServ, 
Inc. dba 
Meals on 
Wheels, 
Orange 
County 

Enhanced Transportation 
Initiative  

Proposed service expansion for a 
Transportation Coordinator, program 
aide support during loading and 
offloading participants from OC ACCESS 
and similar transportation vehicles, and 
additional indirect related costs. 

Access 
California 
Services 

AccessCal’s Access to 
Transportation Program 

Support for continuation and expansion 
of EMSD transportation program for a 
duration of 24 months. Provide service to 
underserved limited English proficient 
low-income immigrant and refugee 
seniors for trips that do not exceed 15 
miles. 

   

Recommended Projects 

Agency Project Names Project Description 

Southland 
Integrated 
Services, 
Inc. 

Transportation Services 
for Seniors and The 
Disabled 

Service expansion of existing 
transportation program. 

KCS Health 
Center 

KCS Senior Mobility and 
Integrated Healthcare 
Program 

Proposed services to launch a dual 
transportation and senior mobility 
program for low income, multiethnic, 
elderly, and disabled Asian communities. 
Funding early staffing expenses to 
operationalize the ADA-accessible fleet. 

SoCal 
Senior 
Services, 
LLC 

Healthy Aging Center 
Laguna Woods 

Proposed continuation of existing 
paratransit services and operational 
assistance for the salaries of 
transportation personnel. 
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Agency Project Names Project Description 

City of Seal 
Beach 

Seal Beach - Service 
Expansion 

Support for continuation and expansion 
of existing services of Senior Mobility 
program including senior shuttle and 
Dial-a-Ride program. 

Age Well 
Senior 
Services, 
Inc. 

Operating Assistance for 
Age Well Senior Services 

Support for the continuation of existing 
services for a 12-month period. 
Contributions to fuel, parking, and 
maintenance and repair for fleet. And 
support for continuation of existing 
mobility management, cloud-based 
application Route Match. Annual fees 
and monthly subscription fees. 

Alzheimer 
Family 
Services 
Center 

Patient Transportation 
Expansion of services for existing 
mobility management project, and driver 
or travel training project. 

North 
County 
Senior 
Services 

Acacia Adult Day Services 

Proposed continuation of existing 
paratransit services and operational 
assistance for the salaries of 
transportation personnel. 

City of Costa 
Mesa 

Senior Taxi Program 

Support for the continuation of existing 
services to provide free taxi services for 
seniors within Costa Mesa for  
non-medical reasons and  
non-emergency medical transportation. 

Dayle 
MacIntosh 
Center for 
the Disabled 

Mobility Management 
Professionals Program 

Proposed service restoration and 
expansion of services for Mobility 
Management Professionals Program, 
which offers personalized small group 
learning instruction to users on how to 
use public transportation and  
first-and-last mile connections. 
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Contingency List Projects 

Agency Project Names Project Description 

Hope 
Community 
Services, 
Inc. 

Hope-On Senior Ride 
Purchase of one ADA large bus and 
startup costs. 

Vocational 
Vision 

Community Engagement 
Benefits Everyone 

Purchase of six 2024 Ford Transit 
passenger vans XL, 24 SAMCOM 
FPCN30A two-way radios (five Watt), 50 
Nexar Beam GPS dashboard cameras, and 
12 Sets of Q’Straint standard retractors 
(wheelchair tie-down restraints) with 
shoulder belts. 

 

Not Recommended Projects 

Agency Project Names Project Description 

NOCE 
The Mobility Training 
Program 

Support for continuation and expansion 
of existing services for mobility training 
program. 

Alzheimer 
Family 
Services 
Center 

Cooperative Transit 
Agreement for the 
Provision of Special 
Transit Services 
(Agreement  
No. C-4-2288) 

Renewal of Cooperative Transit 
Agreement for the Provision of Special 
Transit Services (Agreement  
No. C-4-2288). Request for EMSD 
operating funds will supplement the cost 
of the cooperative transit agreement. 

Meals on 
Wheels, 
Orange 
County 

Support of Cooperative 
Transit Agreement for the 
Provision of Special 
Transit Services 
(Agreement  
No. C-4-2289)  

Service Expansion: The application is to 
fulfill the contractual requirement to 
apply for EMSD as part of OCTA’s 
Cooperative Transit Agreement  
No. C-4-2289 for the Provision of 
Special Transit Services. 

Hope 
Community 
Services, 
Inc. 

Hope-On Senior 
Transportation Program 

Proposed new services for existing 
transportation programs, including staff 
and building a referral network. And 
expansion of existing service to allocate 
and coordinate appropriate 
transportation services for mobility 
management. 
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North County 
Senior 
Services 

Acacia Adult Day Services 
Cooperative Transit 
Agreement for the 
Provision of Special 
Transit Services 
(Agreement  
No. C-4-2287) 

Renewal of Cooperative Transit 
Agreement for the Provision of Special 
Transit Services (Agreement  
No. C-4-2287). 

SoCal Senior 
Services, 
LLC 

SoCal Senior Services 
Cooperative Transit 
Agreement for the 
Provision of Special 
Transit Services 
(Agreement No. C-4-
2290)  

Renewal of Cooperative Transit 
Agreement for the Provision of Special 
Transit Services (Agreement  
No. C-4-2290). 

Alzheimer 
Family 
Services 
Center 

Patient Transportation 
Expansion of services for existing 
mobility management project, and drier 
or travel training project. 

My Day 
Counts 

My Day Counts 2025-26 
Operating (Special 
Agency Agreement 
Requirement – 
Cooperative Agreement 
No. C-4-2291)  

Transporting program participants 
between their home and our My Day 
Counts facility where they attend a  
site-based day program. 

Pearl Transit 
Corp. 

Trip planning and 24-hour 
transportation for Orange 
County 
seniors and individuals 
with disabilities  

Service expansion for a new 24-hour 
transportation and trip planning service 
for individuals with disabilities. 

 

 

Acronyms 

ADA - American with Disabilities Act 

EMSD - Enhanced Mobility for Seniors and Individuals with Disabilities 

NOCE - North Orange Continuing Education District 

OCEMMA - OC Equity Mobility Management - Abrazar 

OCTA – Orange County Transportation Authority 

SARTC – Santa Ana Regional Transportation Center 

 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

 
 
 
 
November 25, 2024 
 
 
To: Members of the Board of Directors 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Approval to Release Invitation for Bids for Replacement of 

Mechanical Units at the Santa Ana Bus Base 
 
 
Overview 
 
Mechanical units, including heating, ventilation and air conditioning units, 
heating and ventilation make-up air units, exhausts fan units, and bus vacuum 
units at the Santa Ana Bus Base require replacement to maintain quality of the 
work environment, bus maintenance operations, and overall state of good repair 
compliance. In accordance with the Orange County Transportation Authority's 
procurement policies and procedures, Board of Directors’ approval is requested 
to release the invitation for bids. 
 
Recommendation 
 
Approve the release of Invitation for Bids 4-2550 for the replacement of 
mechanical units at the Santa Ana Bus Base.  
 
Discussion 
 
The Orange County Transportation Authority (OCTA) completed construction of 
the Santa Ana Bus Base in 2005. Building mechanical units, including heating, 
ventilation and air conditioning units, heating and ventilation make-up air units, 
exhaust fan units, and bus vacuum units require replacement to maintain quality 
of the work environment, bus maintenance operations, and overall state of good 
repair compliance. This project will replace rooftop mechanical units at the 
operations building, maintenance building, fuel building, bus wash and detail 
building, including safety compliance and related work (Project). The Project will 
address mechanical equipment life cycle replacement and increase energy 
efficiency.  
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Procurement Approach 
 
OCTA’s procurement policies and procedures require the OCTA Board of 
Directors (Board) approve all invitations for bids (IFB) over $1,000,000. Staff is 
requesting Board approval to release IFB 4-2550 for the replacement of 
mechanical units at the Santa Ana Bus Base (Attachment A).  
 
The IFB will be released upon Board approval. The budget for this Project is 
$7,000,000. The award will be made to the lowest responsive and responsible 
bidder in accordance with state law. 
 
Fiscal Impact 
 

Funding for this project is included in OCTA’s Fiscal Year 2024-25  
Budget, Capital Programs Division, Account No. 1722-9022-D3126-Q69, and is 
funded through State of California SB 1 (Chapter 5, Statutes of 2017) State of 
Good Repair grant funds. 
 

Summary 
 

Board of Directors’ approval is requested to release Invitation for Bids 4-2550 for 
the replacement of mechanical units at the Santa Ana Bus Base.   
 

Attachment 
 

A. Draft Invitation for Bids (IFB) 4-2550, Replacement of Mechanical Units 
at the Santa Ana Bus Base 

 
Prepared by: 

 

 Approved by: 

 
George Olivo, P.E.  James G. Beil, P.E. 
Program Manager   
(714) 560-5872 

 Executive Director, Capital Programs 
(714) 560-5646 

   
 
 

  

Pia Veesapen   
Director, Contracts Administration and 
Materials Management 
(714) 560-5619 
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November 25, 2024 

SUBJECT: NOTICE INVITING SEALED BIDS 
IFB 4-2550, “REPLACEMENT OF MECHANICAL UNITS AT 
THE SANTA ANA BUS BASE” 

TO:  ALL BIDDERS 

FROM: ORANGE COUNTY TRANSPORTATION AUTHORITY 

The Orange County Transportation Authority (Authority) invites sealed bids for 
REPLACEMENT OF MECHANICAL UNITS AT THE SANTA ANA BUS 
BASE. 

Please note that by submitting a Bid, Bidder certifies that it is not subject 
to any Ukraine/Russia-related economic sanctions imposed by the State 
of California or the United States Government including, but not limited 
to, Presidential Executive Order Nos. 13660, 13661, 13662, 13685, and 
14065. Any individual or entity that is the subject of any Ukraine/Russia-
related economic sanction is not eligible to submit a Bid. In submitting a 
Bid, all Bidders agree to comply with all economic sanctions imposed by 
the State or U.S. Government. 

The description of this project is Replacement of Mechanical Units at the Santa 
Ana Bus Base. 

The estimated cost for this project is $7,000,000.00.  Bidders will be required 
to hold a valid State of California license as specified below:  

• Hold a valid State of California C-20 specialty contractor license, or
• Hold a valid State of California Class B general building contractor

and either:
- hold a valid State of California C-20 specialty contractor

license, or
- subcontract to a valid State of California C-20 specialty

licensed subcontractor.

Bids must be submitted at or before 11:00 a.m., February 3, 2025. 



ii 

Bids delivered in person or by a means other than the U.S. Postal Service shall 
be submitted to the following: 

Orange County Transportation Authority 
Contracts Administration and Materials Management 
600 South Main Street, (Lobby Receptionist) 
Orange, California 92868  
Attention: Josie Mellen, Sr. Contract Administrator 

Or bids delivered using the U.S. Postal Service shall be addressed as follows: 

Orange County Transportation Authority 
Contracts Administration and Materials Management 
550 South Main Street 
P.O. Box 14184 
Orange, California 92863-1584  
Attention: Josie Mellen, Sr. Contract Administrator 

Bids and amendments to bids received after the date and time specified above 
will be returned to the bidders unopened. 

Bidders interested in obtaining a copy of this Invitation for Bids (IFB) may do so 
by downloading the IFB from CAMM NET the Authority’s on-line website at 
https://cammnet.octa.net. 

All bidders and subcontractors interested in doing business with the Authority 
are required to register their business on-line at CAMM NET.  The website can 
be found at https://cammnet.octa.net.  From the site menu, click on CAMM NET 
to register. 

To receive all further information regarding this IFB, bidders and sub-
contractors must be registered on CAMM NET with at least one of the following 
commodity codes for this solicitation selected as part of the vendor’s on-line 
registration profile:   

Category: Commodity: 
Construction General Contractor 

Construction - Electrical 
Installation 
Construction (General) 
Electrical Contractor 
Roofing Contractor 
Plumbing 

https://cammnet.octa.net/
https://cammnet.octa.net/
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HVAC (Heating, Ventilation & 
Air Conditioning) Contractor 

Facility; Equipment, Supplies HVAC - Building - Equipment 
Electrical Supplies 

An on-site/in-person pre-bid conference will be held on December 5, 2024, at 
10:00 a.m. at the Authority’s Administrative Office, 550 South Main Street, 
Orange, CA 92868 in Conference Room 08.  

Participation via teleconference will also be available. Prospective bidders may 
join or call-in using the following credentials: 

• Microsoft Teams Meeting Link
• OR Call-in Number:1 916-550-9867,137680369#
• Conference ID: 137 680 369#

A copy of the pre-bid conference presentation slides and registration sheet(s) 
will be issued via addendum prior to the date of the pre-bid conference.  

Immediately following the pre-bid conference, a job walk will be conducted at 
11:30 a.m. at Santa Ana Bus Base, 4301 West Mac Arthur Boulevard, Santa 
Ana, California 92704. 

All prospective bidders are encouraged to attend the pre-bid conference, and 
the job walk. 

Please review “Bus Base Visit Protocol” following this notice. 

Bidders will be required to submit the name, business address, and California 
contractor license number of each subcontractor who will perform work or labor 
or render service to the bidder in or about the work in an amount in excess of 
one-half of one percent (1/2 of 1 %) of the bidder’s total bid.  If a subcontractor’s 
California contractor license number is submitted incorrectly, it will not be grounds 
for filing a bid protest or grounds for considering the bid nonresponsive if the 
corrected subcontractor’s California contractor license number is submitted to the 
Authority within 24 hours after the bid opening. 

All bidders are encouraged to subcontract with small businesses to the maximum 
extent possible.  

The successful Bidder will be required to comply with all applicable equal 
opportunity laws and regulations. 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_OGJiNzkzMDItYWY4NC00NDczLTg2YTQtMDcxNjhiZTkzNjBh%40thread.v2/0?context=%7b%22Tid%22%3a%221e952f6c-c8fc-4e38-b476-ab4dd5449420%22%2c%22Oid%22%3a%228c65e565-a485-4df9-b96d-1513f6fba63b%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_OGJiNzkzMDItYWY4NC00NDczLTg2YTQtMDcxNjhiZTkzNjBh%40thread.v2/0?context=%7b%22Tid%22%3a%221e952f6c-c8fc-4e38-b476-ab4dd5449420%22%2c%22Oid%22%3a%228c65e565-a485-4df9-b96d-1513f6fba63b%22%7d
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All bidders must register with the Department of Industrial Relations pursuant 
to Labor Code Section 1725.5.  A bidder is exempt from this requirement 
pursuant to Labor Code Section 1771.1(a) if the bidder submits a bid authorized 
by Section 7029.1 of the Business and Professions Code or by Section 10164 
or 20103.5 of the Public Contract Code, provided the bidder is registered to 
perform public work pursuant to Section 1725.5 at the time the contract is 
awarded. 

A bid submitted by a contractor or subcontractor will not be accepted or entered 
into without proof of the contractor or subcontractor’s current registration to 
perform public work pursuant to Labor Code Section 1725.5. 

Award of this contract is subject to receipt of federal, state and/or local funds 
adequate to carry out the provisions of the agreement including the project 
specification.   



i 

Bus Base Visit Protocol 

OCTA has a core value of Safety for all employees, visitors, and the public for 
all transit related operations, therefore Bus Base Rules are established to 
prevent incidents and injury.  

OCTA Maintenance bases require proper personal protective equipment (PPE) 
while at the bus base maintenance areas.  
Basic PPE includes; 

1. ANSI Class 2 Reflective Vest
2. Proper clothing foot ware (i.e., no open toe shoes, sandals, high heel

shoes, etc.)
3. Proper eye protection as required

All Contractors (proposed bidders, visitors, etc.) upon arrival shall report into 
the base Maintenance Shift Supervisor, with the appropriate OCTA employee 
escort. 

Each person shall: 

1. Sign in
2. Obtain a briefing of potential hazards and emergency procedures
3. Cell Phones are only allowed inside a building

All job walk visitors shall stay within the group and be attentive to instructions 
for a safe visit. 

Upon completion of the visit each person shall sign out with the Maintenance 
Shift Supervisor prior to leaving the property. 
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SECTION I: INSTRUCTIONS TO BIDDERS
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SECTION I.  INSTRUCTIONS TO BIDDERS 

A. PRE-BID CONFERENCE/SITE VISIT

An on-site/in-person pre-bid conference will be held on December 5, 2024, at
10:00 a.m. at the Authority’s Administrative Office, 550 South Main Street, Orange,
CA 92868 in Conference Room 08.

Participation via teleconference will also be available. Prospective bidders may join
or call-in using the following credentials:

Microsoft Teams Meeting Link
OR Call-in Number: 1-916-220-9867 
Conference ID: 137 680 369# 

A copy of the pre-bid conference presentation slides and registration sheet(s) will 
be issued via addendum prior to the date of the pre-bid conference. 

Immediately following the pre-bid conference, a job walk will be conducted at 11:30 
a.m., at 4301 West Mac Arthur Boulevard, Santa Ana, California 92704. All
prospective bidders are strongly encouraged to attend the pre-bid conference and
the site visit.

By investigation of the work site, bidder shall be satisfied as to the nature and 
location of the work and shall be fully informed as to the conditions and matters, 
which can in any way affect the work or the cost thereof. Prospective bidders 
should familiarize themselves with Authority safety rules that pedestrians must 
wear approved safety vests.  

Please bring a safety vest for the job walk. 

B. EXAMINATION OF DOCUMENTS

By submitting a bid, the bidder represents that it has thoroughly examined and
become familiar with the work required under this IFB and that it is capable of
performing quality work to achieve the authority’s objective.

A Bid Booklet has been furnished as Book 2 of this IFB.

C. ADDENDA

The Authority reserves the right to revise the IFB documents.  Such, if any, will be
made by written addendum to this IFB.  Any written addenda issued pertaining to
this IFB shall be incorporated into the terms and conditions of any resulting
Agreement. The Authority will not be bound to any modifications to or deviations
from the requirements set forth in this IFB as the result of oral instructions.  Bidders

https://teams.microsoft.com/l/meetup-join/19%3ameeting_OGJiNzkzMDItYWY4NC00NDczLTg2YTQtMDcxNjhiZTkzNjBh%40thread.v2/0?context=%7b%22Tid%22%3a%221e952f6c-c8fc-4e38-b476-ab4dd5449420%22%2c%22Oid%22%3a%228c65e565-a485-4df9-b96d-1513f6fba63b%22%7d


IFB 4-2550 

3 

shall acknowledge receipt of Addenda in their bids.  Failure to acknowledge receipt 
of Addenda may cause the bid to be deemed non-responsive to this IFB and be 
rejected. 

D. AUTHORITY CONTACT

All communication and/or contacts with Authority staff regarding this IFB are to be
directed to the following Contract Administrator:

Josie Mellen, Sr. Contract Administrator 
Contracts Administration and Materials Management Department 
600 South Main Street 
P.O. Box 14184 
Orange, CA  92863-1584 
Phone:  714.560. 5078, Fax:  888.404.6282 
Email: jmellen@octa.net 

Commencing on the date of the issuance of this IFB and continuing until award of 
the contract or cancellation of this IFB, no bidder, subcontractor, lobbyist or agent 
hired by the proposer shall have any contact or communications regarding this IFB 
with any Authority’s staff; member of the evaluation committee for this IFB; or any 
contractor or consultant involved with the procurement, other than the Contract 
Administrator named above or unless expressly permitted by this IFB. Contact 
includes face-to-face, telephone, electronic mail (e-mail) or formal written 
communication. Any bidder, subcontractor, lobbyist or agent hired by the bidder 
that engages in such prohibited communications may result in disqualification of 
the proposer at the sole discretion of the Authority. 

E. CLARIFICATIONS OF SPECIFICATIONS AND APPROVED EQUALS

1. Specifications Review

Should a bidder find discrepancies in, or omissions from, the drawings or
specifications, or be in doubt as to their meaning, the bidder shall notify the
Authority in writing in accordance with item 3 (“Submitting Requests”),
below. Should it be found that the point in question is not clearly and fully
set forth; a written addendum clarifying the matter will be sent to all firms
registered on CAMM NET under the commodity codes specified in the IFB.

2. Preference for Materials

In accordance with the California Public Contract Code Section 3400,
reference to any equipment, material, article or patented process, by trade
name, make, or catalog number, shall not be construed as limiting
competition.  In those cases where the specifications call for a designated
material, product, or service by specific brand or trade name and there is
only one brand or trade name listed, the item involves a unique or novel
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product application required to be used in the public interest or is the only 
brand or trade name known to the Authority.   

Where the specifications or drawings identify any material, product or 
service by one or more brand names, whether or not “or equal” is added, 
and the bidder wishes to propose the use of another item as being equal, 
approval shall be requested as set forth in below.   

3. Submitting Requests

a. All requests for approved equals, clarification of specifications, or
questions must be put in writing and must be received by the
Authority no later than 5:00 p.m., on December 20, 2024.

b. Requests for approved equals, clarifications, questions must be
clearly labeled, "Written Questions". The Authority is not responsible
for failure to respond to a request that has not been labeled as such.

c. Any of the following methods of delivering written questions are
acceptable as long as the questions are received no later than the
date and time specified above:

1. U.S. Mail:  Orange County Transportation Authority, P.O. Box
14184, Orange, California 92863-1584.

2. Courier/Overnight:  Orange County Transportation Authority,
600 South Main Street, Lobby Receptionist, Orange, California
92868

3. Facsimile:  (888) 404-6282.

4. E-Mail: jmellen@octa.net

d. Any request for an approved equal or clarification of the
specifications must be fully supported with technical data, test
results, or other pertinent information as evidence that the substitute
offered is equal to or better than the specification requirements.  The
burden of proof as to the equality, substitutability, and the
compatibility of proposed alternates or equals shall be upon the
bidder, who shall furnish all necessary information at no cost to the
Authority.  The Authority shall be the sole judge as to the equality,
substitutability and compatibility of the proposed alternatives or
equals.

4. Authority Responses

Responses from the Authority will be posted on CAMM NET, no later than
five (5) calendar days before the scheduled date of bid opening.  Bidders
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may download responses from CAMM NET at https://cammnet.octa.net, or 
request responses may be sent via U.S. Mail by e-mailing or faxing the 
request to Josie Mellen, Sr. Contract Administrator. 

To receive e-mail notification of Authority responses when they are posted 
on CAMM NET, bidders and their subcontractors must be registered on 
CAMM NET with at least one of the following commodity codes for this 
solicitation selected as part of the vendor’s on-line registration profile:   

Category: Commodity: 
Construction General Contractor 

Construction - Electrical 
Installation 
Construction (General) 
Electrical Contractor 
Roofing Contractor 
Plumbing 
HVAC (Heating, Ventilation & 
Air Conditioning) Contractor 

Facility; Equipment, Supplies HVAC - Building - Equipment 
Electrical Supplies 

Inquiries received after 5:00 p.m. on December 20, 2024, will not be 
responded to. 

F. SUBMISSION OF BIDS

1. Date and Time

Bids must be submitted at or before 11:00 a.m., February 3, 2025. 

Bids received after the time due will be rejected without consideration or 
evaluation.   

Bids will be publicly opened in the Authority’s Administration Office, 600 
South Main Street, Orange, California  92863, Conference Room 101 at the 
submission time indicated above.  Participation via teleconference will also 
be available. Bidders may join or call-in using the following credentials: 

• Microsoft Teams Meeting Link
• OR Call-in Number: 1-916-550-9867
• Conference ID: 749 319 03#

2. Address

https://teams.microsoft.com/l/meetup-join/19%3ameeting_NDBjYmY4ZTktMmI4My00MjcyLWFiMzMtODFhNGJjNzU5Zjhm%40thread.v2/0?context=%7b%22Tid%22%3a%221e952f6c-c8fc-4e38-b476-ab4dd5449420%22%2c%22Oid%22%3a%228c65e565-a485-4df9-b96d-1513f6fba63b%22%7d
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Bids delivered in person or by a means other than the U.S. Postal Service 
shall be submitted to the following: 

Orange County Transportation Authority 
Contracts Administration and Materials Management (CAMM) 
600 South Main Street, (Lobby Receptionist) 
Orange, California 92868 
Attention: Josie Mellen, Sr. Contract Administrator 

Or bids delivered using the U.S. Postal Services shall be addressed as 
follows:  

Orange County Transportation Authority 
Contracts Administration and Materials Management (CAMM) 
P.O. Box 14184 
Orange, California 92863-1584 
Attention: Josie Mellen, Sr. Contract Administrator 

3. Bid Booklet and Identification of Bids

Bids must be submitted on the forms provided in the Bid Booklet (Book 2 of 
2) that accompanies this IFB.  Bids shall include properly completed bidding
forms.  The bid forms must be enclosed in a sealed package clearly marked
as follows:

IFB 4-2550, “REPLACEMENT OF MECHANICAL UNITS 
AT THE SANTA ANA BUS BASE” 

Bidder shall be entirely responsible for any consequences, including 
disqualification of the bid, resulting from any inadvertent opening of 
unsealed or improperly identified packages.  It is the bidder’s sole 
responsibility to see that its bid is received as required.   

G. PRE-CONTRACTUAL EXPENSES

The Authority shall not, in any event, be liable for any pre-contractual expenses
incurred by bidder in the preparation of its bid.  Bidder shall not include any such
expenses as part of its bid.

Pre-contractual expenses are defined as expenses incurred by bidder in:

1. Preparing a bid in response to this IFB;
2. Submitting that bid to the Authority;
3. Negotiating with the Authority any matter related to this bid; and
4. Any other expenses incurred by bidder prior to date of award, if any, of the

Agreement.
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H. JOINT BIDS

Where two or more firms desire to submit a single bid in response to this IFB, they
should do so on a prime-subcontractor basis rather than as a joint venture.  The
Authority intends to contract with a single firm and not with multiple firms doing
business as a joint venture.

I. TAXES

Bids are subject to State and Local sales taxes.  However, the Authority is exempt
from the payment of Federal Excise and Transportation Taxes.  Contractor is
responsible for payment of all taxes for any goods, services, processes, and
operations incidental to or involved in the contract.

J. BID SECURITY FORMS

Bids shall be accompanied by a certified or cashier’s check, or an acceptable bid
bond for an amount not less than ten percent (10%) of the bid, made payable to
the order of the Orange County Transportation Authority.  A corporate surety (not
an individual surety), registered in the state of California and registered to do
business in the county of Orange must issue bid bonds.  Said check or bond shall
be given as a guarantee that the bidder will enter into a contract if awarded the
work and in case of refusal or failure to enter into said contract, the check or bond,
as the case may be, shall be forfeited to the Authority.

K. WITHDRAWAL OF BIDS

Bidders may withdraw its bid at any time prior to the time set for opening of bids
by means of written request signed by the bidder or its proper authorized
representative.  Such written request shall be delivered to the Contracts
Administrator at the address noted in the cover notice of this IFB.

L. PREVAILING WAGES

This project is funded under a financial assistance contract by the U.S. Department
of Transportation and is subject to all conditions of the Davis-Bacon Act (40 U.S.C.
3141–48), as supplemented by the Department of Labor regulations 29 CFR part
5, and the Labor Code of the State of California commencing in Section 1770 et.
seq. It is required that all mechanics and laborers employed or working at the site
be paid not less than the current basic hourly rates of pay and fringe benefits.
Wage schedules are available at the Authority’s Offices or on the internet at:

http://www.dir.ca.gov/OPRL/statistics_research.html  and
http://www.access.gpo.gov/davisbacon/.  

http://www.dir.ca.gov/OPRL/statistics_research.html
http://www.access.gpo.gov/davisbacon/
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Bidders shall utilize the relevant prevailing wage determinations in effect on the 
first advertisement date of the Notice Inviting Sealed Bids.  In the event there are 
any differences between the minimum wage rates as determined by the United 
States Secretary of Labor and those determined by the State of California, the 
highest rate must be paid. 

This Agreement is subject to compliance monitoring and enforcement by the 
Department of Industrial Relations. The Department of Industrial Relations shall 
monitor and enforce compliance with applicable prevailing wage requirements for 
this Agreement. The reporting requirements may be found at 
https://www.dir.ca.gov/Public-Works/Contractors.html. Bidder is responsible for 
complying with all requirements of the Department of Industrial Relations, including 
filing electronic payroll reports.   

A contractor or subcontractor will not be qualified to bid on, be listed in a bid 
proposal, or engage in the performance of any contract for public work on a public 
works project unless registered with the Department of Industrial Relations 
pursuant to Labor Code Section 1725.5. A contractor or subcontractor will be 
exempt from this requirement pursuant to Labor Code Section 1771.1(a) if it 
submits a bid authorized by Section 7029.1 of the Business and Professions Code 
or by Section 10164 or 20103.5 of the Public Contract Code, provided the 
contractor is registered to perform public work pursuant to Section 1725.5 at the 
time the contract is awarded. 

A contractor or subcontractor will not be awarded a contract for public work on a 
public works project unless registered with the Department of Industrial Relations 
pursuant to Labor Code Section 1725.5.   

A bid submitted by a contractor or subcontractor will not be accepted or entered 
into without proof of the contractor or subcontractor’s current registration to 
perform public work pursuant to Labor Code Section 1725.5.  

M. SUBCONTRACTORS AND ASSIGNMENTS

The successful bidder shall perform work equivalent to at least ten percent (10%)
of the total amount of the construction work at the site; and, perform the work
on the site with its own staff.

Pursuant to the provisions of the California Public Contract Code Section 4104,
every bidder shall in the bid set forth:

1. The name, business address, and California contractor license number of
each subcontractor who will perform work or labor or render service to the
bidder in or about the work in an amount in excess of one-half of one percent
(1/2 of 1 %) of the bidder’s total bid; and

https://www.dir.ca.gov/Public-Works/Contractors.html
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2. The portion of the work that will be done by each subcontractor.  The bidder
shall list only one subcontractor for each portion of work as defined by the
bidder in its bid.

3. The dollar amount of the work, which will be done by each such
subcontractor.

Bidder shall complete Exhibit D "List of Subcontractors" with the above requested 
information. 

If a subcontractor’s California contractor license number is submitted incorrectly in 
the bid, it will not be grounds for filing a bid protest or grounds for considering the 
bid nonresponsive if the corrected subcontractor’s California contractor license 
number is submitted to the Authority within 24 hours after the bid opening.  

If the bidder fails to specify a subcontractor for any portion of the work to be 
performed under the contract in excess of one-half of one percent (1/2 of 1 %) of 
the bidder’s total bid, or if the bidder specifies more than one (1) subcontractor for 
the same portion of the work to be performed under the contract in excess of one-
half of one percent (1/2 of 1 %) of the bidder’s total bid, the bidder agrees to 
perform that portion.  The successful bidder shall not, without the express 
written consent of the Authority, either: 

1. Substitute any person, firm, or corporation as subcontractor in place of the
subcontractor designed in the original bid; or

2. Permit any subcontract to be assigned or transferred; or

3. Allow it to be performed by anyone other than the original subcontractor
listed in the bid.

Each Bidder shall set forth in its bid the name and location of the place of business 
address of each subcontractor who will perform work or labor or render service to 
the prime contractor in connection with the performance of the contract. 

Bidder shall not assign any interest it may have in any Agreement with the 
Authority, nor shall bidder assign any portion of the work under any such 
Agreement with a value in excess of one-half of one percent (1/2 of 1%) of 
Agreement price to be sub-contracted to any one other than these subcontractors 
listed in Exhibit D in the “List of Subcontractors,” except by prior written consent of 
Authority.  Authority’s consent to any assignment shall not be deemed to relieve 
bidder of its obligations to fully comply with its obligations under its Agreement with 
the Authority.  Bidder with its own forces shall perform minimum of ten percent 
(10%) calculated as a percentage of the total cost of the project under this 
Agreement.  Bidder shall also include in its subcontract agreements the provisions 
of its Agreement with Authority including the stipulation that each subcontractor 
shall maintain adequate insurance coverage compatible to the insurance coverage 
required of the bidder. 
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N. BIDDER’S LICENSING REQUIREMENTS

In conformance with the current statutory requirements of Section 7028.15 of the
Business and Professions Code of the State of California, regarding submission of
a bid without a license, the bidder shall provide as part of the bid a valid State of
California license number, class or type and date of expiration.

Furthermore, the bidder shall ensure that all subcontractors fully comply with the
appropriate licensing requirements.  The bidder shall also certify that all
information provided and representations made in the bid are true and correct, and
made under penalty of perjury.  Bidders shall provide this information on Exhibit D,
“List of Subcontractors” presented in the IFB.  Failure to provide the information on
the certification form or elsewhere as part of the bid shall render the bidder
nonresponsive to this solicitation and will result in the rejection of the bid.

O. PERMITS AND INSPECTION COSTS

Successful bidder shall procure all permits and licenses; pay all charges,
assessments and fees, as may be required by the ordinances and regulations of
the public agencies having jurisdiction over the areas in which the work is located,
and shall comply with all the terms and conditions thereof and with all lawful orders
and regulations of each such public agency relating to construction operations
under the jurisdiction of such agency.

P. LIQUIDATED DAMAGES

In the event bidder, after entering into an Agreement with the Authority, fails to
complete the work within the time specified in the Agreement, the bidder will be
required to pay the Authority the amount of $300.00 per calendar day of delay as
agreed to liquidated damages.

Q. PROTEST PROCEDURES

The Authority has on file a set of written protest procedures applicable to this
solicitation that may be obtained by contacting the Contract Administrator
responsible for this procurement.  Any protest filed by a bidder in connection with
this IFB must be submitted in accordance with the Authority’s written procedures.

R. CONTRACT AWARD

Any contract awarded as a result of this IFB, will be awarded to the lowest
responsive and responsible bidder and shall be on a lump sum basis, in
accordance with the requirements of this IFB.  The contract to be awarded is the
Agreement presented in Section VI of this IFB.
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S. EXECUTION OF CONTRACT

The successful bidder shall submit to the Authority the required contract bonds,
“Guaranty” and acceptable insurance certificates within ten (10) calendar days
after notification of contract award from the Authority.  Failure to sign the contract
and submit applicable bonds, “Guaranty”, and acceptable insurance certificates
within the specified time shall be cause to cancel the award and the forfeiture of
the Bid Bond.  Transfers of contract, or of interest in contracts, are prohibited.

T. AUTHORITY’S RIGHTS

1. The Authority reserves the right to accept or reject any and all bids, or any item
or part thereof, or to waive any informalities or irregularities in bids.

2. The Authority reserves the right to withdraw or cancel this IFB at any time
without prior notice.  The Authority makes no representations that any contract
will be awarded to any bidder responding to this IFB.

3. The Authority reserves the right to issue a new IFB for the project.

4. The Authority reserves the right to postpone the bid opening for its own
convenience.

5. Each bid will be received with the understanding that acceptance by the
Authority of the bid to provide the goods and services described herein shall
constitute a contract between the bidder and Authority which shall bind the
bidder on its part to furnish and deliver at the prices given and in accordance
with conditions of said accepted bid and specifications.

6. The Authority reserves the right to investigate the qualifications of any bidder,
and/or require additional evidence of qualifications to perform the work.

7. Submitted IFBs are not to be copyrighted.

U. PUBLIC RECORDS AND INFORMATION

Bids received by Authority are considered public information and will be made
available to the public if requested to do so.

V. CONFLICT OF INTEREST

All bidders responding to this IFB must avoid organizational conflicts of interest,
which would restrict full and open competition in this procurement. An
organizational conflict of interest means that due to other activities, relationships
or contracts, a bidder is unable, or potentially unable to render impartial assistance
or advice to the Authority; a bidder’s objectivity in performing the work identified in
the Project Specifications is or might be otherwise impaired; or a bidder has an
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unfair competitive advantage. Conflict of Interest issues must be fully disclosed in 
the bidder’s bid.   

W. CODE OF CONDUCT

Bidders agree to comply with the Authority’s Code of Conduct as it relates to Third-
Party contracts, which is hereby referenced and by this reference is incorporated
herein.  Bidders agree to include these requirements in all of its subcontracts.

X. SAFETY

The complete safety requirements for this IFB are included in Section IV:
Agreement Exhibit H. The Contractor will be required to demonstrate compliance
with all requirements of the Safety Specifications after Notice to Proceed but prior
to mobilization. These requirements include, but are not limited to, an onsite Health
Safety and Environmental (HSE) representative to be present at all times during
construction. The representative must have a current Board of Certified Safety
Professionals (BCSP) certification and a minimum of five years of experience
enforcing HSE compliance. BCSP certification requirements may be found at:
https://www.bcsp.org/Safety-Certifications .

https://www.bcsp.org/Safety-Certifications
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SECTION II: INSTRUCTIONS TO BIDDING FORMS
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SECTION II.  INSTRUCTIONS TO BIDDING FORMS 

The Bidder shall complete all the forms identified below, and contained in the Bid Booklet 
Book 2 of this IFB.  The bid may not contain exceptions to or deviations from the 
requirements of this IFB. 

A. BID FORM

The bidder must complete the Bid Form which must be submitted in its entirety.
Failure to submit the Bid Form in its entirety will result in the bid being non-
responsive.  In addition to providing the lump sum bid, the bidder affirms the Bid
Form statements.

B. BID SECURITY FORM - BID BOND

The bidder shall include the Bid Security Form and include the appropriate bid
bond or cashier check with the bid.

C. INFORMATION REQUIRED OF BIDDER

Bidder must provide all the information requested in this form.

D. NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION TO ENSURE EQUAL
EMPLOYMENT OPPORTUNITY (EXECUTIVE ORDER 11246) (NO FORM
REQUIRED)

The bidder shall include the Notice of Requirement for Affirmative Action to Ensure
Equal Employment Opportunity provides notice to Bidder regarding the "Equal
Opportunity Clause" and the "Standard Federal Equal Employment Opportunity
Construction Contract Specifications".

E. BIDDER'S CERTIFICATE OF COMPLIANCE - WORKERS' COMPENSATION
INSURANCE

In conformance with current statutory requirements of Section 1860, et. seq., of
the Labor Code of the State of California, bidder shall execute the bidder's
Certificate of Compliance Regarding Workers' Compensation Insurance.

F. BIDDER'S CERTIFICATE OF COMPLIANCE - BUSINESS AND PROFESSIONS
CODE SECTION 7028

Bidder shall execute the Bidder's Certificate of Compliance Regarding State of
California Business and Professions Code Section 7028.15.

G. LIST OF SUBCONTRACTORS FORM

Bidder shall complete Exhibit D, which lists all subcontractors performing work in
excess of one-half of one percent (½ of 1%) of the bid amount per the instructions
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set forth in Section I "Instructions to Bidders". 

H. STATUS OF PAST AND PRESENT CONTRACTS FORM

Bidder is required to complete and sign the form entitled “Status of Past and
Present Contracts” provided in this IFB and submit as part of the bid.  Bidder shall
identify the status of past and present contracts where the firm has either provided
services as a prime vendor or a subcontractor during the past five (5) years in
which the contract has been the subject of or may be involved in litigation with the
contracting authority.  This includes, but is not limited to, claims, settlement
agreements, arbitrations, administrative proceedings, and investigations arising
out of the contract.  Bidder shall have an ongoing obligation to update the Authority
with any changes to the identified contracts and any new litigation, claims,
settlement agreements, arbitrations, administrative proceedings, or investigations
that arise subsequent to the submission of the bid.

A separate form must be completed for each identified contract.  Each form must
be signed by the Bidder confirming that the information provided is true and
accurate. Bidder is required to submit one copy of the completed form(s) as part
of its bid.

I. CERTIFICATION OF NON-COLLUSION

This form requires the Bidder to certify that the bid is not collusive or a sham. This
form is to be signed, dated and is part of the bid package in Book 2 of 2.
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BID FORM 

The undersigned hereby proposes to perform all work for which a contract 
may be awarded and to furnish any and all plant, labor, services, material, 
tools, equipment, supplies, transportation, utilities, and all other items and 
facilities necessary therefore as required in the IFB 4-2550, 
“REPLACEMENT OF MECHANICAL UNITS AT THE SANTA ANA BUS 
BASE”, and to do everything required therein; and further proposes that, if 
this bid is accepted, will contract in the form and manner stipulated to 
perform all the work in strict conformity therewith within the time limits set 
forth therein, and will accept as full payment therefore, the following price: 

Total Lump Sum 
Description     Bid Amount 

 ____________________________ $  ________________ 

A cashier's check/certified check/bid bond (circle applicable term) properly 
made payable to Orange County Transportation Authority, hereinafter 
designated as the Owner, for the sum of 
________________________________________________________ 
Dollars  
($ ________________________________________________________) 
which amount is not less than ten percent (10%) of the total amount of this 
bid, is attached hereto and is given as a guarantee that the undersigned will 
execute the Agreement and furnish the required bonds, “Guaranty” and 
“Certificate of Insurance”, if awarded the contract, and in case of failure to 
do so within the time provided, (a) the proceeds of said check shall be 
forfeited to the Authority; or (b) surety's liability to the Authority for forfeiture 
of the face amount of the bond shall be considered as established [circle (a) 
or (b)].  

The undersigned hereby represents that: 
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BID FORM, PAGE 2 

1. Bidder has thoroughly examined and become familiar with the work required and
documents included under this IFB.  The bidder understands that the award of the
contract, if it is awarded, will be based on the lowest total bid submitted by a
responsive and responsible bidder, and further, that the amounts and the total on
the Bid Form will be subject to verification by the Authority.

2. By investigation at the site of the work and otherwise, it is satisfied as to the nature
and location of the work and is fully informed as to all conditions and matters, which
can in any way affect the work or the cost thereof.

3. Bidder fully understands the scope of the work/specifications and has checked
carefully all words and figures inserted in said Invitation For Bids (IFB) and further
understands that the Authority will in no way be responsible for any errors or
omissions in the preparation of this bid. Bidder further asserts that it is capable of
performing quality work to meet Authority’s requirements.

4. Bidder will execute the Agreement and furnish the required Performance and
Payment Bonds, Guaranty and proof of insurance coverage within ten (10)
calendar days after notice of acceptance of bid by the Authority; and further, that
this bid may not be withdrawn for a period of 120 calendar days after the date set
for the opening thereof, unless otherwise required by law.  If any bidder shall
withdraw its bid within said period, the bidder shall be liable under the provisions
of the Bid Security, or the bidder and the surety shall be liable under the Bid Bond,
as the case may be.

5. Bidder hereby certifies that this bid is genuine and not a sham or collusive or made
in the interest or on behalf of any person not herein named, and the undersigned
has not directly or indirectly induced or solicited any other bidder to put in a sham
bid, or any other person, firm, or corporation to refrain from bidding; the
undersigned has not in any manner sought by collusion to secure for himself an
advantage over any other bidder.

6. In conformance with current statutory requirements of Section 1860, et.  seq., of
the Labor Code of the State of California, the Bidder shall execute the document
included in this IFB entitled "Bidder's Certificate of Compliance Regarding
Workers' Compensation Insurance."

7. Bidder hereby further certifies that each, and every representation made in this bid
are true and correct and made under penalty of perjury.
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BID FORM, PAGE 3 

8. Bidder shall permit the authorized representative of the Authority to inspect and
audit all data and records of bidder relating to this bid, and if awarded a contract
resulting from this bid, shall permit such inspection and audit of all data and records
of bidder related to bidder's performance of such contract.

9. Bidder does not employ anyone who is now, or for one (1) year immediately prior
to the date of this offer was, a director, officer, member, or employee of the Orange
County Transportation Authority.  The undersigned has not agreed to pay a fee
contingent upon the award of a contract resulting from this bid to anyone who is
now, or for one (1) year immediately prior to the date of this bid was, a director,
officer, member, or employee of the Orange County Transportation Authority. No
member of or delegate to the Congress of the United States shall be admitted to
any share of the contract or to any benefit arising therefrom.

10. If awarded a contract resulting from this bid, bidder shall not discriminate against
any employee or applicant for employment because of race, religion, color, sex,
age or national origin.  The bidder shall take affirmative action to ensure that
applicants are employed, and that employees are treated during their employment,
without regard to their race, religion, color, sex, age or national origin.  Such
actions shall include, but not be limited to the following: employment, upgrading,
demotion, or transfer; recruitment or recruitment advertising; layoff or termination;
rates of pay or other forms of compensation; and selection for training, including
apprenticeship.

11. Bid will be in effect for 120 calendar days after the bid closing date.
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BID FORM, PAGE 4 

Now: In compliance with the Invitation For Bids 4-2550, “REPLACEMENT OF 
MECHANICAL UNITS AT THE SANTA ANA BUS BASE”, the undersigned, with full 
cognizance thereof, hereby proposes to perform the entire work in strict compliance with 
all of the said requirements and provisions for the prices set forth herein upon which 
award of contract is made.  The undersigned affirms that the information provided herein 
is true and accurate and that any misrepresentations are made under penalty of perjury. 

Dated  _______________ , 202_ Bidder  __________________________ 

The above bid includes Signature  ________________________ 

Addenda Nos.  _______________  Name  ___________________________ 

Title  ____________________________ 

Bidder's Authorized Representative  ________________________________ 

Title   ________________________________ 

Telephone #  ________________________________ 

Fax #  ________________________________ 

Email Address ________________________________ 

Bidders post office address  ________________________________ 

 ________________________________ 

 ________________________________ 

Corporation organized under the laws of the State of  _______________________ 

Contractor's License No.  ________________________________ 

Expiration Date of License  ________________________________ 

Surety or sureties  ________________________________ 

 ________________________________ 

(CORPORATE SEAL) 
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BID SECURITY FORM 
BID BOND 

KNOW ALL MEN BY THESE PRESENTS: 

That, ________________________________________________ as principal 
and Bidder and _____________________________________ as Surety, are held 
and firmly bound unto the Orange County Transportation Authority, of State of 
California, hereinafter referred to as "Authority," in the sum of 
_________________________ Dollars ($__________________), to be paid to 
the Authority, its successors, and assigns; for which payment, well and truly to be 
made, bind themselves, their heirs, executors, administrators, successors, and 
assigns, jointly and severally, firmly by these presents, this amount being ten 
percent (10%) of the total amount of the Bid. 

THE CONDITION OF THIS OBLIGATION IS SUCH, that if the certain bid of the 
above named bounden principal _________________________________ 
________________________________________________________________ 
for______________________________________________ at the Orange 
County Transportation Authority’s
________________________________________ as specifically set forth in 
documents entitled IFB 4-2550, “REPLACEMENT OF MECHANICAL UNITS AT 
THE SANTA ANA BUS BASE”, shall not be withdrawn within a period of 120 
calendar days after the date set for the opening of bids, (unless otherwise required 
by law, and notwithstanding the award of the contract to another Bidder), and that 
if said bid is accepted by the Authority through action of its legally constituted 
contracting authorities and if the above
bounden__________________________________________________ its heirs, 
executors, administrators, successors and assigns, shall execute a contract for 
such construction and deliver the required Performance and Payment Bonds, 
"Guaranty," and proof of insurance coverage within ten (10) calendar days after 
notification of contract award from the Authority, then this obligation shall become 
null and void; otherwise it shall be and remain in full force and effect. 

IN WITNESS WHEREOF, we hereunto set our hands and seals this _______ day 
of ________________________________, 202_. 

_______________________________ 
_______________________________ 

NOTE:  The standard printed bond form of any bonding company acceptable to 
the Authority may be used in lieu of the foregoing approved sample bond form 
provided the security stipulations protecting the Authority are not in any way 
reduced by use of the security company’s printed standard form. 
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BID SECURITY FORM 
CHECK TO ACCOMPANY BID 

(NOTE: The following form shall be used in case check accompanies bid) 

Accompanying this bid is a Certified or Cashiers check (circle the appropriate one) 
payable to the order of Orange County Transportation Authority, hereinafter referred to 
As “Authority” for________________________________________________________ 
dollars ($______________________), this amount being ten percent (10%) of the total 
amount of the Bid submitted in response to IFB 4-2550, “REPLACEMENT OF 
MECHANICAL UNITS AT THE SANTA ANA BUS BASE”.  The proceeds of this check 
shall become the property of Authority provided this bid shall be accepted by Authority 
through action of its legally constituted contracting authorities and the undersigned shall 
fail to execute a contract and furnish the required Guaranty Form, Performance and 
Payment Bonds and proof of insurance coverage within ten (10) calendar days after date 
of notification of contract award from the Authority.  The proceeds of this check shall also 
become the property of the Authority if the undersigned bidder withdraws the bid within 
the period of 120 days after the date set for the opening thereof, unless otherwise required 
by law, and notwithstanding the award of the contract to another bidder.  Otherwise, the 
check shall be returned to the undersigned. 

Bidder:  _________________________________ 

Signature:  _______________________________ 

Date:  ___________________________________ 

NOTE:  If the bidder desires to use a bond instead of check, the Bid Bond form shall 
be executed and the sum of this bond shall be ten percent [10%] of the total amount 
of the bid. 
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INFORMATION REQUIRED OF BIDDER 

The bidder is required to supply the following information.  Additional sheets may be 
attached if necessary. 

1. Name of Bidder:   ____________________________________________________

2. Business Address:  ___________________________________________________

3. Telephone   (     )_______________ Fax (    )____________E-Mail_________________ 

4. Type of Firm - Individual, Partnership or Corporation:  ________________________

5. Corporation organized under the laws of state of:  ___________________________

6. Contractor’s License No.: Class_____________Years of
Experience: _________________________________________________________ 

7. Expiration Date of License:  ____________________________________________

8. Is your firm a certified small business in California?  Yes____ No____

9. List the names and addresses of all owners of the firm or names and titles of all officers

of the corporation:

 _____________________________________________________________________ 

 _____________________________________________________________________ 
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INFORMATION REQUIRED OF BIDDER, PAGE 2 

10. Please list the following: a) All prior and current license numbers that the current
owner(s) or officers possess or have possessed in the last five years and the current
status of those license; b) any prior company names that the owner(s) had in operation
during the previous five years.

Current Officers 
or Owners Name 

Prior Company Names 
(During the last 5 years) 

Prior and Current License 
Numbers Status of License 

Note: If additional space is required to detail the information requested, please attach 
another page. All information requested must be included. Failure to identify all of the 
information may result in your bid being found non-responsive and your bid being 
rejected. 

11. List all construction projects (public and private) for which Bidder has provided general
contractor services for the past three years:

Contract 
Type 

(Public or 
Private) 

Project Description Dates of 
Service 

Total 
Cost 

Name and Address 
of Owner 

Contact Name 
and Phone 

Number 
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Note: If additional space is required to detail the information requested, please attach 
another page. All information requested must be included. Failure to identify all of the 
information, may result in your bid being found non-responsive and your bid being 
rejected. 

12. List the name, address and phone number of Superintendent for this project:

__________________________________________________________________

13. List all construction projects (public and private) for which Superintendent has
provided services as a Superintendent for the past three years.

Contract 
Type 

(Public or Private) 
Project Description Dates of 

Service Total Cost Name and Address 
of Owner 

Contact Name and 
Phone Number 

Bidder hereby certifies that it: 

________ is a certified Disadvantaged Business Enterprise as defined herein. 

________ is not a Disadvantaged Business Enterprise as defined herein. 

NOTE:  If requested by the Authority, bidder shall furnish a certified financial statement, 
financial data, or other information and references sufficiently comprehensive to permit 
an appraisal of its current financial condition. 

I hereby certify the above is true and correct to the best of my belief. 

______________________________________ 
Signature 
______________________________________ 
Name 
______________________________________ 
Title 
______________________________________ 
Company Name 
______________________________________ 
Telephone Number 
______________________________________ 
Fax Number 
______________________________________ 
Email Address 
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NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION TO ENSURE 
EQUAL EMPLOYMENT OPPORTUNITY (EXECUTIVE ORDER 11246) 

1. The Bidders' attention is called to the "Equal Opportunity Clause" and the
"Standard Federal Equal Employment Opportunity Construction Contract
Specifications" set forth herein.

2. The goals and timetables for minority and female participation, expressed in
percentage terms for the Contractor's aggregate work force in each trade on all
construction work in the covered area, are as follows:

Timetable Goals for Minority Participation for Each Trade (11.9) 

Goals for Female Participation in Each Trade (6.9) 

These goals are applicable to all the Contractor's construction work (whether 
or not it is federal or federally assisted) performed in the covered area. 

The Contractor's compliance with the Executive Order and the regulations in 
41 C.F.R. Part 60-4 shall be based on its implementation of the Equal 
Opportunity Clause, specific affirmative action obligations required by the 
specifications set forth in 41 C.F.R. 60-4.3 (a), and its efforts to meet the goals 
established for the geographical area where the contract resulting from this 
solicitation is to be performed.  The hours of minority and female employment 
and training must be uniform throughout the length of the contract, and in each 
trade, and the Contractor shall make a good faith effort to employ minorities 
and women evenly on each of its projects.  The transfer of minority or female 
employees or trainees from contractor to contractor or from project to project 
for the sole purpose of meeting the contractor's goals shall be a violation of the 
contract, the Executive Order and the regulations in 41 C.F.R. Part 60-4.  
Compliance with the goals will be measured against the total work hours 
performed. 

3. The Contractor shall provide written notification to the Director of the Office of
Federal Contract Compliance Programs within ten (10) working days of award
of any construction subcontract in excess of $10,000 at any tier for construction
work under the contract resulting from this solicitation.  The notification shall list
the name, address and telephone number of the subcontractor; employer
identification number; estimated dollar amount of the subcontract; estimated
starting and completion dates of the subcontract; and the geographical area in
which the contract is to be performed.

4. As used in this Notice, and in the contract resulting from this solicitation, the
"covered area" includes the County of Orange, California.
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BIDDER'S CERTIFICATE OF COMPLIANCE 
REGARDING 

WORKERS' COMPENSATION INSURANCE 

In conformance with current statutory requirements of Section 1860, et.  seq., of the Labor 
Code of the State of California, the undersigned confirms the following certification: 

"I am aware of the provisions of Section 3700 of the Labor Code which require 
every employer to be insured against liability for Workers' Compensation or to 
undertake self-insurance in accordance with the provisions of that code and I will 
comply with such provisions before commencing the performance of the work of 
this Contract." 

Name of Bidder/Contractor: _____________________________________ 

Signature:  __________________________________________________ 

Title:  ______________________________________________________ 

Date:  ______________________________________________________ 
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BIDDER'S CERTIFICATE OF COMPLIANCE 
REGARDING 

STATE OF CALIFORNIA 
BUSINESS AND PROFESSIONS CODE SECTION 7028.15 

Contractor License Number:  _________________________________________ 

Expiration Date of Contractor's License:  ________________________________ 

Each, every and all of the representations made by Bidder in the attached bid are true 
and correct. 

Name of Bidder/Contractor:  ____________________________________ 

Signed:  ____________________________________________________ 

Title:  ______________________________________________________ 

Subscribed to and sworn before me, a Notary Public in and for the State of  
California, on _________________________________________, 202___. 

 _____________________________________ 
Notary Public 

My commission expires on: 

________________________________, 202_ 
(NOTARY SEAL) 
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LIST OF SUBCONTRACTORS (EXHIBIT D) 

List only the subcontractors, which will perform work or labor or render services to the bidder in excess of one-half of one 
percent (1/2 of 1%) of the bidder’s total bid amount.  Do not list alternative subcontractors for the same work.  (Use additional 
sheets if necessary.) 

Name & Address Under 
Which Subcontractor is 

Licensed 
License 
Number DIR Registration No. Specific Description of 

Work to be Rendered 
Small 

Business 
Y/N 

Type Dollar 
Amount 

$ 

$ 

$ 

$ 

$ 

$ 

TOTAL VALUE OF SUBCONTRACTED WORK 

$ 

Bidder’s Name __________________________________________________________ 
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STATUS OF PAST AND PRESENT CONTRACTS FORM 
On the form provided below, Offeror/Bidder shall list the status of past and present contracts where the 
firm has either provided services as a prime vendor or a subcontractor during the past five (5) years in 
which the contract has been the subject of or may be involved in litigation with the contracting authority. 
This includes, but is not limited to, claims, settlement agreements, arbitrations, administrative 
proceedings, and investigations arising out of the contract.   
 A separate form must be completed for each contract.  Offeror/Bidder shall provide an accurate contact 
name and telephone number for each contract and indicate the term of the contract and the original 
contract value.  Offeror/Bidder shall also provide a brief summary and the current status of the litigation, 
claims, settlement agreements, arbitrations, administrative proceedings, or investigations.  If the 
contract was terminated, list the reason for termination.    
Offeror/Bidder shall have an ongoing obligation to update the Authority with any changes to the 
identified contracts and any new litigation, claims, settlement agreements, arbitrations, administrative 
proceedings, or investigations that arise subsequent to the submission of the bid.  Each form must be 
signed by an officer of the Offeror/Bidder confirming that the information provided is true and accurate.  
Project city/agency/other: 

Contact Name:  Phone:  

Project Award Date:   Original Contract Value: 

Term of Contract: 

(1) Litigation, claims, settlements, arbitrations, or investigations associated with contract:

(2) Summary and Status of contract:

(3) Summary and Status of action identified in (1):

(4) Reason for termination, if applicable:

By signing this Form entitled “Status of Past and Present Contracts,” I am affirming that all of the 
information provided is true and accurate. 

____________________________________    _____________________________ 
Name  Signature  
____________________________________    _____________________________ 
Title   Date 

Revised. 03/16/2018
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Non-Collusion Affidavit 

To the Orange County Transportation Authority 

In accordance with Title 23 United States Code Section 112 and Public Contract Code 7106 

the bidder declares that the bid is not made in the interest of, or on the behalf of, any 

undisclosed person, partnership, company, association, organization or corporation; that the 

bid is genuine and not collusive or sham; that the bidder has not directly or indirectly induced 

or solicited any other bidder to put in a false or sham bid, or that anyone shall refrain from 

bidding; that the bidder has not in any manner, directly or indirectly, sought by agreement, 

communication, or conference with anyone to fix the bid price of the bidder or any other bidder, 

or to fix any overhead, profit, or cost element of the bid price, or of that of any bidder, or to 

secure any advantage against the public body awarding the contract of anyone interested in 

the proposed contract; that all statements contained in the bid are true; and, further, that the 

bidder has not, directly, or indirectly, submitted his or her bid price or any breakdown thereof, 

or the contents thereof, or divulged information or data relative thereto, or paid, and will not 

pay, any fee to any corporation, partnership, company association, organization, bid 

depository, or to any member or agent thereof to effectuate a collusive or sham bid. 

Name of Bidder:____________________ 

Signature: _______________________ 

Date:__________________________ 
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SECTION III: ADDITIONAL CONTRACTUAL EXHIBITS
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SECTION III.  ADDITIONAL CONTRACTUAL EXHIBITS 

The following Exhibits will be attached to and incorporated into the signed Agreement 
resulting from this IFB. 

PERFORMANCE BOND 

The successful bidder shall furnish at its own expense a Performance Bond 
(Exhibit E) satisfactory to the Authority in the amount of one hundred percent 
(100%) of the full amount of the contract as a guarantee of good faith on behalf of 
the Contractor that the terms of the contract, including all warranty provisions, shall 
be complied with in every particular. The bond shall be issued by a corporation 
surety (not an individual surety) required in the state of California and registered 
to do business in the county of Orange.  The bond shall not be issued from a 
corporation surety that requires a funds control, funds disbursement, or funds 
administration company for the issuance of the performance bond. 
The bond shall specifically provide that if the Contractor, or its subcontractor, fails 
to fully perform that the surety or sureties will pay for the same in an amount not 
exceeding the amount specified in the bond and in case suit is brought against the 
Authority, that the surety will undertake the defense of same. 

PAYMENT BOND 

The successful bidder shall furnish a Payment Bond (Exhibit F) satisfactory to the 
Authority in the amount of one hundred percent (100%) of the full amount of the 
contract.  Such bonds shall be in effect during the entire term of the contract and 
warranty and shall be issued directly by a corporate surety (not an individual 
surety) registered in the state of California and registered to do business in the 
county of Orange.  The bond shall not be issued from a corporation surety that 
requires a funds control, funds disbursement, or funds administration company for 
the issuance of the performance bond. 
The bond shall specifically provide that if the Contractor fails to pay for amounts 
due under the Employment Insurance Act that the surety or sureties will pay for 
the same in an amount not exceeding the amount specified in the bond and in case 
suit is brought against the Authority, that the surety will undertake the defense of 
same. 

Pursuant to California Civil Code sections 9550 through 9554, in conjunction with 
the Bond and Undertaking Law (Code of Civil Procedure sections 995.010, et. 
seq.), Bidders must provide the following information as part of their payment bond; 
a certificate of Authority from the Orange County Clerks Office indicating that the 
insurer has not been surrendered, revoked, canceled, annulled, or suspended or, 
in the event that it has, that renewed Authority has been granted.   
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GUARANTY 

The successful bidder shall also submit to the Authority the executed and notarized 
Guaranty form (Exhibit G) in this IFB. 
All forms must be completed and submitted to the Contract Administrator 
responsible for this procurement within ten (10) calendar days of award notice by 
the Authority.  Failure to submit the completed and signed forms will result in 
cancellation of the award. 

CONTRACT CHANGE ORDER 

The Authority’s Contract Change Order form (Exhibit I) will be attached to and 
incorporated into the signed Agreement resulting from this IFB. 
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PERFORMANCE BOND 

KNOW ALL MEN BY THESE PRESENTS: 

That we,  ________________________________________________________ 
hereinafter referred to as "Contractor", as principal, and _________________________ 
as surety, are held and firmly bound unto the Orange County Transportation Authority, 
State of California, in the sum  ________________________________________ 
Dollars, ($_______________________), lawful money of the United States of America, 
for the payment of which sum, well and truly to be made, we bind ourselves, jointly and 
severally, firmly by these presents. 

The condition of the foregoing obligation is such that, 

WHEREAS, said Contractor has been awarded and is about to enter into the annexed 
Agreement with the Orange County Transportation Authority for the IFB 4-2550, 
“REPLACEMENT OF MECHANICAL UNITS AT THE SANTA ANA BUS BASE,” as 
specified in said Agreement, which is incorporated herein to this bond by reference, and 
is required under the terms of said Agreement to give this bond in connection with the 
execution thereof; 

NOW THEREFORE, if the said Contractor shall well and truly do and perform all of the 
covenants and obligations of said Agreement on his part to be done and performed at the 
times and in the manner specified herein, then this obligation shall be null and void, 
otherwise it shall be and remain in full force and effect; and in the event said Contractor 
fails to fully perform all requirements in accordance with the terms and conditions of said 
Agreement, then surety shall enforce performance by the Contractor or shall pay the 
Orange County Transportation Authority for the same in an amount not exceeding the 
amount specified in this bond; and, further, if in the event suit is brought upon this bond 
then said surety shall pay the Orange County Transportation Authority for reasonable 
attorneys' fees to be fixed by the court; 

PROVIDED, that any changes in the work to be done, or the material to be furnished, 
whether or not made pursuant to the terms of said contract, shall not in any way release 
either the Contractor or the surety there under, nor shall any extensions of time granted 
under the provisions of said contract release either the Contractor or the surety, and 
notice of such changes or extensions of the contract is hereby waived by the surety. 

WITNESS our hands this _________ day of ___________, 202_. 

(SEAL) 
(Contractor) 

By 

Approved: 
(Title) 

(SEAL) (Surety) 
By 
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PAYMENT BOND 

KNOW ALL MEN BY THESE PRESENTS: 

That we,  _____________________________________________________________  
hereinafter referred to as "Contractor", as principal, and  _________________________  
as surety, are held and firmly bound unto the Orange County Transportation Authority, 
State of California, in the sum  _____________________________________________  
Dollars, ($_____________________), lawful money of the United States of America, for 
the payment of which sum, well and truly to be made, we bind ourselves, jointly and 
severally, firmly by these presents. 

The Condition of the foregoing obligation is such that, 

WHEREAS, said Contractor has been awarded and is about to enter into the annexed 
Agreement with the ORANGE COUNTY TRANSPORTATION AUTHORITY for the IFB 4-
2550, “REPLACEMENT OF MECHANICAL UNITS AT THE SANTA ANA BUS BASE,” 
as specified in said Agreement, which is incorporated herein to this bond by reference, and 
is required under the terms of said Agreement to give this bond in connection with the 
execution thereof;  

NOW, THEREFORE, if said Contractor or a subcontractor fails to pay any of the persons 
named in Section 9100 of the Civil Code of the State of California, or amounts due under 
the Unemployment Insurance Code with respect to work or labor performed under the 
contract, or for any amounts required to be deducted, withheld and paid over to the 
Employment Development Department from the wages of employees of said Contractor and 
subcontractors pursuant to Section 13020 of the Unemployment Insurance Code with 
respect to such work and labor, then said surety will pay for the same, in an amount not 
exceeding the sum specified in this bond, and also, in case suit is brought upon this bond, 
a reasonable attorney's fee, to be fixed by the court. This bond shall inure to the benefit of 
all persons named in Section 9100 of the Civil Code of the State of California so as to give 
a right of action to such persons or their assigns in any suit brought upon this bond.  This 
bond shall be subject to and include all of the provisions of Title 3 of Part 64 of Division 4 of 
the Civil Code of California relating to Payment Bond for Public Works, including but not 
confined to, Civil Code Sections 8150 – 8154, inclusive and Sections 9550 - 9566, inclusive. 

PROVIDED, that any changes in the work to be done or the material to be furnished, 
whether or not made pursuant to the terms of said contract, shall not in any way release 
either the Contractor or the surety thereunder, nor shall any extensions of time granted 
under the provisions of said contract release either the Contractor or the surety, and notice 
of such alterations or extensions of the contract is hereby waived by the surety.  
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PAYMENT BOND, PAGE 2 

WITNESS our hands this ___________________ day of _______________, 202_. 

(SEAL)   ________________________________ 
(Contractor) 

By  _____________________________ 

 ________________________________ 
(Title) 

Approved:  ________________________________ 
(Surety) 

 ______________________________  By  _____________________________ 
(SEAL)  



IFB 4-2550 
EXHIBIT G 

37 

GUARANTY 

The undersigned, as "Contractor," guarantees to the Orange County Transportation 
Authority that the materials furnished and the completed installation work, and the related 
work performed by the Contractor pursuant to Agreement No.  C-4-2550, 
“REPLACEMENT OF MECHANICAL UNITS AT THE SANTA ANA BUS BASE”. 

A. For a period of one (1) year from the date of completion, as evidenced by the date
of final acceptance of the work by the Authority, the Contractor warrants to the
Authority that work performed and materials furnished under this Contract
conforms to the Contract requirements and shall be free from any defect in design,
material or workmanship performed by the Contractor or its subcontractors or
suppliers.  Notwithstanding the foregoing, Contractor shall not be liable for any
defects of design, material or equipment provided by Authority.

B. Under this guaranty, the Contractor shall remedy at its own expense any such
failure to conform or any such defect.

C. Nothing in the above intends or implies that this warranty shall apply to work, which
has been abused or neglected by the Authority.

D. This guaranty shall be in addition to the other guarantees and warranties specified
in the Agreement and shall be enforceable concurrently with, or in lieu of, said
other guarantees.

Should any of the materials or equipment prove defective or should the work as a whole 
prove defective, due to faulty workmanship, material furnished or methods of installation, 
or should the work or any part thereof fail to operate properly as originally intended and 
in accordance with the plans and specifications, due to any of the above causes, all within 
twelve (12) months after the date on which the work is accepted by the Authority, the 
undersigned agrees to reimburse the Authority, upon demand, for its expenses incurred 
in restoring any such equipment or materials replaced and the cost of removing and 
replacing any other work without cost to the Authority so that said work will function 
correctly as originally contemplated. 

The Authority shall have the unqualified option to make any needed replacements or 
repairs itself or to have such replacements or repairs done by the undersigned.  In the 
event the Authority elects to have said work performed by the undersigned, the 
undersigned agrees that the repairs shall be made and such materials as are necessary 
shall be furnished and installed within a reasonable time after the receipt of demand from 
the Authority.  If the undersigned shall fail or refuse to comply with its obligations under 
this guaranty, the Authority shall be entitled to all costs and expenses, including attorneys' 
fees, reasonably incurred by reasons of the said failure or refusal. 
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GUARANTY, PAGE 2 

Subscribed and sworn to before me  ________________________________ 
Name 

this ___ day of ____________, 202_   ________________________________ 
Title 

Seal of Notary  ________________________________ 
Signature 

 _____________________________   ________________________________ 
Notary Public Date 
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AGREEMENT NO. C-4-2550 

BETWEEN 

ORANGE COUNTY TRANSPORTATION AUTHORITY 

AND 

  

THIS AGREEMENT is effective this _____ day of ________________________, 20__ (“Effective 

Date”), by and between the Orange County Transportation Authority, 550 South Main Street, P.O. Box 

14184, Orange, CA 92863-1584, a public corporation of the State of California (hereinafter referred to as 

"AUTHORITY"), and  ,    ,  ,     (hereinafter referred to as "CONTRACTOR"). 

WITNESSETH: 

WHEREAS, AUTHORITY has determined that it requires replacement of mechanical unitls at the 

AUTHORITY’s Santa Ana Bus Base; and 

WHEREAS, said work cannot be performed by the regular employees of AUTHORITY; and 

WHEREAS, CONTRACTOR has represented that it has the requisite personnel, experience, 

material, and equipment and is otherwise qualified to perform such services; and 

WHEREAS, CONTRACTOR wishes to perform these services; and 

WHEREAS, the AUTHORITY’s Board of Directors authorized this Agreement on   . 

NOW, THEREFORE, it is mutually understood and agreed by AUTHORITY and CONTRACTOR 

as follows: 

ARTICLE 1. COMPLETE AGREEMENT 

A. This Agreement, including all exhibits and other documents incorporated herein and made 

applicable by reference, constitutes the complete and exclusive statement of the terms and conditions of 

the agreement between AUTHORITY and CONTRACTOR and it supersedes all prior representations, 

understandings and communications.  The invalidity in whole or in part of any term or condition of this 

Agreement shall not affect the validity of other terms or conditions. 

B. AUTHORITY's failure to insist in any one or more instances upon the performance of any 



AGREEMENT NO. C-4-2550 

Page 2 of 29 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

 

terms or conditions of this Agreement shall not be construed as a waiver or relinquishment of 

AUTHORITY's right to such performance by CONTRACTOR or to future performance of such terms or 

conditions and CONTRACTOR's obligation in respect thereto shall continue in full force and effect.  

CONTRACTOR shall be responsible for having taken steps reasonably necessary to ascertain the nature 

and location of the work, and the general and local conditions, which can affect the work or the cost 

thereof.  Any failure by CONTRACTOR to do so will not relieve it from responsibility for successfully 

performing the work without additional expense to AUTHORITY. 

C. AUTHORITY assumes no responsibility for any understanding or representations concerning 

conditions made by any of its officers, employees or agents prior to the execution of this Agreement, 

unless such understanding or representations by AUTHORITY are expressly stated in this Agreement. 

D. Time shall be of the essence hereunder; but CONTRACTOR shall perform work hereunder 

only to the minimum extent consistent with requirements herein. 

E. Changes to any portion of this Agreement shall not be binding upon AUTHORITY except 

when specifically confirmed in writing by an authorized representative of AUTHORITY and issued in 

accordance with the provisions of this Agreement. 

ARTICLE 2. AUTHORITY DESIGNEE 

The Chief Executive Officer of AUTHORITY, or designee, shall have the authority to act for and 

exercise any of the rights of AUTHORITY as set forth in this Agreement. 

ARTICLE 3. SCOPE OF WORK 

CONTRACTOR shall provide all labor, equipment, materials and facilities necessary for all work 

related to Replacement of Mechanical Units at Santa Ana Bus Base at the AUTHORITY's 4301 Mac 

Arthur Boulevard Santa Ana CA 92704 in strict compliance with all the requirements specified herein and 

in:  

Exhibit A, entitled "General Provisions";  

Addendum No’s  ;  

Exhibit B, entitled "Specifications";  
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Exhibit C, entitled "List of Drawings";  

Exhibit D, entitled "List of Subcontractors";  

Exhibit E, entitled "Performance Bond";  

Exhibit F, entitled "Payment Bond";  

Exhibit G, entitled "Guaranty";  

Exhibit H, entitled “Safety Specifications” and 

Exhibit I, entitled “Contract Change Order”; 

all of which documents are attached to and, by this reference, incorporated in and made a part of this 

Agreement.  By this reference, also incorporated in and made a part of this Agreement are all applicable 

provisions of IFB and all representations made by CONTRACTOR in its original bid to AUTHORITY, 

including, but not limited to, CONTRACTOR's certifications relative to Workers' Compensation Insurance, 

and compliance with Section 7028.15 of the State of California Business and Professions Code. 

ARTICLE 4. DELIVERY / RECOVERY SCHEDULE 

A. CONTRACTOR shall fully complete the herein above described work within ( 720) calendar 

days from the effective date of written Notice to Proceed (NTP) issued by AUTHORITY.  CONTRACTOR 

shall give AUTHORITY not less than seventy-two (72) hours advance notice of the start of any work.  

Within five (5) calendar days after said notice, CONTRACTOR shall provide any construction schedules 

as may be requested by AUTHORITY. 

B. If at any time, the critical path schedule reflects -30 or a greater negative number of days of 

total float, then CONTRACTOR, within ten days after CONTRACTOR first becomes aware of such 

schedule delay, shall prepare and submit to AUTHORITY for review and approval a Recovery Schedule 

demonstrating CONTRACTOR’s proposed plan to regain lost schedule progress and to achieve the 

original contractual milestones in accordance with the Contract.  AUTHORITY shall notify 

CONTRACTOR within ten days after receipt of each such Recovery Schedule whether the schedule is 

deemed accepted or rejected.  Within five days after AUTHORITY’s rejection of the schedule, 

CONTRACTOR will resubmit a revised Recovery Schedule incorporating AUTHORITY’s comments.  
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When AUTHORITY accepts CONTRACTOR’s Recovery Schedule, CONTRACTOR shall, within five 

days after AUTHORITY’s acceptance, incorporate and fully include such schedule into the Project 

Schedule and deliver it to AUTHORITY. 

C. All costs incurred by CONTRACTOR in preparing, implementing and achieving the Recovery 

Schedule shall be borne by CONTRACTOR and shall not result in a change to the contract price. 

D. In the event that CONTRACTOR fails to provide an acceptable Recovery Schedule within 30 

days of CONTRACTOR’s receipt of a notice to do so, CONTRACTOR shall have no right to receive 

progress payments until CONTRACTOR has prepared and AUTHORITY has approved such Recovery 

Schedule. 

ARTICLE 5. START OF WORK 

CONTRACTOR shall incur no costs, and shall not perform or furnish any work, services, materials 

or equipment under this Agreement, unless and until a written Notice to Proceed has been given to 

CONTRACTOR by AUTHORITY.  Conditions precedent to AUTHORITY issuing said Notice to Proceed 

are CONTRACTOR furnishing the Exhibit E "Performance Bond," Exhibit F "Payment Bond," Exhibit G 

"Guaranty," and certificates of insurance as set forth in Article 10 hereunder.  CONTRACTOR shall furnish 

said documents within ten (10) calendar days after notification of contract award from AUTHORITY.  

Upon receipt of acceptable bonds, guaranty, and insurance certificates, AUTHORITY will within ten (10) 

working days thereafter issue the written Notice to Proceed. 

ARTICLE 6. PAYMENT 

A. For CONTRACTOR's full and complete performance of its obligations under this Agreement, 

and subject to the maximum cumulative payment obligation provision set forth in Article 7, AUTHORITY 

shall pay CONTRACTOR the firm fixed sum of    Dollars ($ .00). 

B. Progress payments and the final payment will be made by AUTHORITY to CONTRACTOR 

in accordance with the terms as set forth in Exhibit A, "General Provisions," under the "Progress 

Payments" and "Final Payment and Claims" sections therein.  The acceptance by CONTRACTOR of 

AUTHORITY's final payment hereunder shall constitute a waiver of all claims against AUTHORITY under 
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or arising out of this herein Agreement, as such may from time to time be amended. 

C. Failure by AUTHORITY to pay amount in dispute shall not alleviate, diminish or modify in any 

respect the CONTRACTOR's obligation to achieve final acceptance of and all work in accordance with 

the contract documents, and CONTRACTOR shall not cease or slow down its performance under this 

Agreement on account of any such amount in dispute.  CONTRACTOR shall proceed as directed by 

AUTHORITY pending resolution of dispute.  Upon resolution of dispute, each party shall promptly pay 

any amount owing. 

ARTICLE 7. MAXIMUM OBLIGATION  

Notwithstanding any provisions of this Agreement to the contrary, AUTHORITY and 

CONTRACTOR mutually agree that AUTHORITY's maximum cumulative payment obligation hereunder 

(including obligation for CONTRACTOR 's profit), shall be    Dollars ($ .00), which shall include all 

amounts payable to CONTRACTOR for its subcontracts, leases, materials and costs arising from, or due 

to termination of, this Agreement. 

ARTICLE 8. NOTICES  

All notices hereunder and communications regarding the interpretation of the terms of this 

Agreement, or changes thereto, shall be effected by delivery of said notices in person or by depositing 

said notices in the U.S. mail, registered or certified mail, returned receipt requested, postage prepaid and 

addressed as follows: 

To CONTRACTOR: To AUTHORITY: 

  Orange County Transportation Authority 

  550 South Main Street 

  P.O. Box 14184 

 ,     Orange, CA 92863-1584 

ATTENTION: 

Title: 

  

  

ATTENTION: 

Title: 

Josie Mellen 

Senior Contract Administrator 

Phone:   Phone: (714) 560 - 5078  
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Email:   Email: jmellen@octa.net 

ARTICLE 9. INDEPENDENT CONTRACTOR 

A. CONTRACTOR's relationship to AUTHORITY in the performance of this Agreement is that of 

an independent contractor.  CONTRACTOR's personnel performing work under this Agreement shall at 

all times be under CONTRACTOR's exclusive direction and control and shall be employees of 

CONTRACTOR and not employees of AUTHORITY.  CONTRACTOR shall pay all wages, salaries and 

other amounts due its employees in connection with this Agreement and shall be responsible for all 

reports and obligations respecting them, such as social security, income tax withholding, unemployment 

compensation, workers' compensation and similar matters. 

B. Should CONTRACTOR’s personnel or a state or federal agency allege claims against 

AUTHORITY involving the status of AUTHORITY as employer, joint or otherwise, of said personnel, or 

allegations involving any other independent contractor misclassification issues, CONTRACTOR shall 

defend and indemnify AUTHORITY in relation to any allegations made. 

ARTICLE 10. INSURANCE 

A. CONTRACTOR shall procure and continuously maintain in full force and effect through 

contract completion, insurance coverages specified herein.  Coverages shall not be subject to self-

insurance provisions.  CONTRACTOR shall provide the following insurance coverage: 

1. Commercial General Liability, to include Products/Completed Operations, 

Independent Contractors’, Contractual Liability, and Personal Injury, and Property Damage with a 

minimum limit of $1,000,000 per occurrence and $2,000,000 general aggregate. 

2. Automobile Liability to include owned, hired and non-owned autos with a combined 

single limit of $1,000,000 each accident; 

3. Workers’ Compensation with limits as required by the State of California, including 

waiver of subrogation, in favor of AUTHORITY, its officers, directors, employees and agents. 

4. Builders All Risk policy or course of construction including earthquake and flood 

coverage with minimum limits of $(project amount). 
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5. Employers’ Liability with minimum limits of $1,000,000. 

B. Prior to commencement of any work hereof, CONTRACTOR shall furnish to AUTHORITY’s 

Contract Administrator broker-issued insurance certificate showing the required insurance coverages and 

further providing that: 

1. AUTHORITY, its officers, directors, employees and agents must be named as 

additional insured on Commercial General Liability and Automobile Liability policy with respect to 

performance hereunder; and 

2. The coverage shall be primary and noncontributory as to any other insurance with 

respect to performance hereunder; and 

3. Thirty (30) days prior written notice of cancellation or material change be given to 

AUTHORITY. 

In addition, CONTRACTOR shall provide insurance policy blanket endorsement. 

C. "Occurrence," as used herein, means any event or related exposure to conditions, which 

result in bodily injury or property damage. 

D. The Certificate of Insurance shall reference Agreement Number C-4-2550 and, the Contract 

Administrator’s Name, Josie Mellen. 

E. Upon AUTHORITY’s request, certified, true and exact copies of each of the insurance policies 

shall be provided to AUTHORITY. 

F. AUTHORITY shall notify CONTRACTOR in writing of any changes in the requirements to 

insurance required to be provided by CONTRACTOR.  Except as set forth in this Article, any additional 

cost from such change shall be paid by AUTHORITY and any reduction in cost shall reduce the contract 

price pursuant to a change order. 

G. CONTRACTOR shall also include in each subcontract the stipulation that subcontractors shall 

maintain coverage in the amounts required as provided in this Agreement. 

H. CONTRACTOR shall be required to immediately notify AUTHORITY of any modifications or 

cancellation of any required insurance policies. 
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ARTICLE 11. BONDS 

A. By submitting Exhibit E, entitled “Performance Bond," and Exhibit F, entitled "Payment Bond," 

CONTRACTOR shall satisfy AUTHORITY's requirements that CONTRACTOR deposit with AUTHORITY 

bonds with values in the sum of 100 percent of this Agreement's price to cover CONTRACTOR's failure 

to fully perform hereunder and CONTRACTOR's failure to pay its labor, material or failure to comply with 

Article 32 of this Agreement, in performing hereunder.  If the contract price is increased in connection 

with a Change Order, the AUTHORITY may, in its sole discretion, require a corresponding increase in 

the amount of the Performance and Payment bonds or new bonds covering the Change Order work. 

B. Notwithstanding any other provision set forth in this Agreement, performance by a Surety or 

Guarantor of any obligations of CONTRACTOR shall not relieve CONTRACTOR of any of its obligations 

thereunder. 

ARTICLE 12. ORDER OF PRECEDENCE 

Conflicting provisions hereof, if any, shall prevail in the following descending order of precedence: 

(1) the provisions of this Agreement, including its exhibits; (2) the provisions of IFB including all 

Addendums; (3) the bid submitted to AUTHORITY by CONTRACTOR in response to said IFB; and (4) 

any other documents, cited herein or incorporated by reference.  In the event of conflicting provisions of 

Exhibit B (“Specifications”), and Exhibit C ("List of Drawings"), Project Specifications shall take 

precedence. 

ARTICLE 13. CHANGES 

A. By written notice or order, AUTHORITY may, from time to time, order work suspension and/or 

make any change in the general scope of this Agreement, including, but not limited to, changes in the 

drawings, specifications, schedules (either deceleratory or acceleratory) or any other particular of the 

specifications or provisions of this Agreement.  If any such work suspension or change causes an 

increase or decrease in the price or time required for performance, CONTRACTOR shall promptly notify 

AUTHORITY thereof and assert its claim for adjustment within ten (10) calendar days after the change 

or work suspension is ordered, and an equitable adjustment shall be negotiated.  However, nothing in 
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this clause shall excuse CONTRACTOR from proceeding immediately with the Agreement as changed.  

Changes will be made in accordance with the terms as set forth in Exhibit A, "General Provisions," 

paragraph F, Extra Work and Changes, by written Change Order. 

B. No claims by CONTRACTOR for equitable adjustment hereunder shall be allowed if asserted 

after final payment under this Agreement. 

C. Any work done beyond the technical provisions specified in this Agreement, or any extra work 

done without AUTHORITY's written authority, will be considered unauthorized work and will not be paid 

for.  Upon order of AUTHORITY's Engineer or its designee, unauthorized work shall be remedied, 

removed or replaced at CONTRACTOR's expense. 

ARTICLE 14. MODIFICATION PROPOSALS-PRICE BREAKDOWN 

CONTRACTOR, in connection with any proposal it makes for an agreement modification, shall 

furnish a price breakdown, itemized as required by AUTHORITY.  Unless otherwise directed, the 

breakdown shall be in sufficient detail to permit an analysis of all material, labor, equipment, subcontract 

and overhead costs, as well as profit, and shall cover all work involved in the modification, whether such 

work was deleted, added or changed.  Any amount claimed for subcontracts shall be supported by a 

similar price breakdown.  In addition, if the proposal includes a time extension, a justification therefore 

shall also be furnished.  The proposal, together with the price breakdown and time extension justification, 

shall be furnished by the date specified by AUTHORITY. 

ARTICLE 15. DISPUTES 

A. Except as otherwise provided in this Agreement, when a dispute arises between 

CONTRACTOR and AUTHORITY, the project managers shall meet to resolve the issue.  If project 

managers do not reach a resolution, the dispute will be decided by AUTHORITY’s Director of Contracts 

Administration and Materials Management (CAMM), who shall reduce the decision to writing and mail or 

otherwise furnish a copy thereof to CONTRACTOR.  The decision of the Director, CAMM, shall be the 

final and conclusive administrative decision.  

B. Pending final decision of a dispute hereunder, CONTRACTOR shall proceed diligently with 
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the performance of this Agreement and in accordance with the decision of AUTHORITY's Director, 

CAMM.  Nothing in this Agreement, however, shall be construed as making final the decision of any 

AUTHORITY official or representative on a question of law, which questions shall be settled in 

accordance with the laws of the State of California. 

ARTICLE 16. TERMINATION FOR CONVENIENCE 

A. AUTHORITY may terminate this Agreement for its convenience at any time in whole or in 

part, by giving CONTRACTOR written notice thereof.  AUTHORITY shall terminate by delivering to 

CONTRACTOR a written Notice of Termination for Convenience specifying the extent of termination and 

its effective date.  Upon termination, AUTHORITY shall pay CONTRACTOR its allowable costs incurred 

to date of that portion terminated.  The rights, duties and obligations of the parties shall be construed in 

accordance with the applicable provisions of CFR Title 48, Chapter 1, Part 49, of the Federal Acquisition 

Regulation (FAR) and specific subparts and other provisions thereof applicable to termination for 

convenience.  If AUTHORITY sees fit to terminate this Agreement for convenience, said notice shall be 

given to CONTRACTOR in accordance with the provisions of the FAR referenced above and Article 8, 

herein.  Upon receipt of said notification, CONTRACTOR shall immediately proceed with all obligations, 

regardless of any delay in determining or adjusting any amounts due under this Article, and agrees to 

comply with all applicable provisions of the FAR pertaining to termination for convenience. 

ARTICLE 17. TERMINATION FOR DEFAULT-DAMAGES FOR DELAY-TIME EXTENSIONS 

A. If CONTRACTOR refuses or fails to prosecute the work, or any separable part thereof, with 

such diligence as will ensure its completion within the time specified in this Agreement, or any extension 

thereof, or fails to complete said work within such time, AUTHORITY may, by written notice to 

CONTRACTOR, terminate CONTRACTOR's right to proceed with the work or such part of the work as 

to which there has been delay.  In such event, AUTHORITY may take over the work and prosecute the 

same to completion, by Agreement or otherwise, and may take possession of and utilize in completing 

the work such materials, appliances and plant as may be on the site of the work and necessary therefore.  

Whether or not CONTRACTOR's right to proceed with the work is terminated, it and its sureties shall be 
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liable for any damage to AUTHORITY resulting from its refusal or failure to complete the work within the 

specified time. 

B. If AUTHORITY so terminates CONTRACTOR's right to proceed, the resulting damage will 

consist of such liquidated damages as set forth in the Article 31 in this Agreement entitled "Liquidated 

Damages," until such reasonable time as may be required for final completion of the work together with 

any increased costs occasioned AUTHORITY in completing the work.  If AUTHORITY does not so 

terminate CONTRACTOR's right to proceed, the resulting damage will consist of such liquidated 

damages until the work is completed or accepted. 

C. CONTRACTOR's right to proceed shall not be so terminated nor the CONTRACTOR charged 

with resulting damage if:  

1. The delay in completing the work arises from unforeseeable causes beyond the 

control and without the fault or negligence of CONTRACTOR, including but not restricted to, acts of God, 

acts of the public enemy, acts or omissions of AUTHORITY, acts of another CONTRACTOR in the 

performance of an Agreement with AUTHORITY, fires, floods, epidemics, quarantine restrictions, freight 

embargoes, unusually severe weather, or delays of subcontractors or suppliers arising from 

unforeseeable causes beyond the control and without the fault or negligence of both CONTRACTOR and 

such subcontractors or suppliers; and  

2. CONTRACTOR, within ten (10) calendar days from the beginning of any such delay, 

notifies AUTHORITY in writing of the causes of delay.  AUTHORITY shall ascertain the facts and the 

extent of the delay and extend the time for completing the work when, in its judgment, the findings of fact 

justify such an extension, and its findings of fact shall be final and conclusive on the parties, subject only 

to appeal as provided in the "Disputes" clause of this Agreement.  Any such time extensions will not 

become effective until approved by AUTHORITY's Engineer in writing.  AUTHORITY's Engineer will 

furnish CONTRACTOR a weekly statement showing the number of calendar days charged to the 

Agreement for the preceding week, the number of calendar days of time extensions being considered or 

approved, the number of calendar days originally specified for the completion of this Agreement and the 
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number of calendar days remaining to complete this Agreement, and the extended date for completion 

thereof. 

3. Should at any time extensions be included by AUTHORITY's Engineer on the Weekly 

Statement of Contract Calendar Days, a change order covering the sum total of the time extensions will 

be issued to CONTRACTOR at periodic intervals during the project. 

D. If, after notice of termination of CONTRACTOR's right to proceed under the provisions of this 

clause, it is determined for any reason that CONTRACTOR was not in default under the provisions of this 

clause, or that the delay was excusable under the provisions of this clause, the rights and obligations of 

the parties shall be the same as if the notice of termination had been issued pursuant to Article 16, entitled 

"Termination for Convenience." 

E. The rights and remedies of AUTHORITY provided in this clause are in addition to any other 

rights and remedies provided by law or under this Agreement. 

F. As used in paragraph C.1 of this Article, the term "subcontractors or suppliers," means 

subcontractors or suppliers at any tier.  

ARTICLE 18. INDEMNIFICATION 

CONTRACTOR shall indemnify, defend, and hold harmless AUTHORITY, its officers, directors, 

employees and agents from and against any and all claims (including attorneys' fees and reasonable 

expenses for litigation or settlement) for any loss, costs, penalties, fines, damages, bodily injuries, 

including death, damage to or loss of use of property, arising out of, resulting from, or in connection with 

the performance of CONTRACTOR, its officers, directors, employees, agents, subcontractors or 

suppliers under the Agreement. Notwithstanding the foregoing, such obligation to defend, hold harmless, 

and indemnify AUTHORITY, its officers, directors, employees and agents shall not apply to such claims 

or liabilities arising from the sole or active negligence or willful misconduct of AUTHORITY. 

ARTICLE 19. ASSIGNMENTS AND SUBCONTRACTS 

A. Neither this Agreement nor any interest herein nor claim hereunder may be assigned by 

CONTRACTOR either voluntarily or by operation of law.  CONTRACTOR shall not have the right to make 
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any substitutions of any subcontractor listed in Exhibit D, entitled "List of Subcontractors," except in 

accordance with the provisions of the Subletting and Subcontractors Fair Practices Act, Public Contract 

Code section 4100 et.  seq.  AUTHORITY's consent shall not be deemed to relieve CONTRACTOR of 

its obligation to fully comply with the requirements of this Agreement. 

B. CONTRACTOR shall be fully responsible to AUTHORITY for all acts and omissions of its own 

employees, and of subcontractors and their employees.  CONTRACTOR shall coordinate the work 

performed by subcontractor. 

C.  AUTHORITY shall have the right, but not the obligation, to review the form of subcontract 

used by CONTRACTOR for the project and to require modifications thereto to conform to the 

requirements set forth herein. 

ARTICLE 20. AUDIT AND INSPECTION OF RECORDS 

CONTRACTOR shall provide AUTHORITY, or other agents of the AUTHORITY, such access to 

CONTRACTOR's accounting books, records, payroll documents and facilities of the CONTRACTOR 

which are directly pertinent to this Agreement for the purposes of examining, auditing and inspecting all 

accounting books, records, work data, documents and activities related hereto.  CONTRACTOR shall 

maintain such books, records, data and documents in accordance with generally accepted accounting 

principles and shall clearly identify and make such items readily accessible to such parties during 

CONTRACTOR's performance hereunder and for a period of four (4) years from the date of final payment 

by AUTHORITY, except in the event of litigation or settlement of claims arising from the performance of 

this Agreement, in which case CONTRACTOR agrees to maintain same until AUTHORITY, or any of 

their duly authorized representatives, have disposed of all such litigation, appeals, claims or exceptions 

related thereto.  AUTHORITY’s right to audit books and records directly related to this Agreement shall 

also extend to all first-tier subcontractors.  CONTRACTOR shall permit any of the foregoing parties to 

reproduce documents by any means whatsoever or to copy excerpts and transcriptions as reasonably 

necessary. 

ARTICLE 21. CONFLICT OF INTEREST 
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CONTRACTOR agrees to avoid organizational conflicts of interest.  An organizational conflict of 

interest means that due to other activities, relationships or contracts, the CONTRACTOR is unable, or 

potentially unable to render impartial assistance or advice to the AUTHORITY; CONTRACTOR’s 

objectivity in performing the work identified in the Scope of Work is or might be otherwise impaired; or the 

CONTRACTOR has an unfair competitive advantage.  CONTRACTOR is obligated to fully disclose to 

the AUTHORITY in writing Conflict of Interest issues as soon as they are known to the CONTRACTOR. 

All disclosures must be submitted in writing to AUTHORITY pursuant to the Notice provision herein. This 

disclosure requirement is for the entire term of this Agreement. 

ARTICLE 22. CODE OF CONDUCT 

CONTRACTOR agrees to comply with the AUTHORITY’s Code of Conduct as it relates to Third-

Party contracts which is hereby referenced and by this reference is incorporated herein. CONTRACTOR 

agrees to include these requirements in all of its subcontracts. 

ARTICLE 23. PROHIBITION ON PROVIDING ADVOCACY SERVICES 

CONTRACTOR and all subcontractors performing work under this Agreement, shall 

be prohibited from concurrently representing or lobbying for any other party competing for a 

contract with AUTHORITY, either as a prime contractor or subcontractor.  Failure to refrain 

from such representation may result in termination of this Agreement. 

ARTICLE 24. FEDERAL, STATE AND LOCAL LAWS 

CONTRACTOR warrants that in the performance of this Agreement it shall comply with all 

applicable federal, state and local laws, statutes and ordinances and all lawful orders, rules and 

regulations promulgated thereunder.  

ARTICLE 25. EQUAL EMPLOYMENT OPPORTUNITY 

In connection with its performance under this Agreement, CONTRACTOR agrees that it shall not 

discriminate against any employee or applicant for employment because of race, religion, color, sex, age 

or national origin.  CONTRACTOR shall take affirmative action to ensure that applicants are employed, 

and that employees are treated during their employment, without regard to their race, religion, color, sex, 
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age or national origin.  Such actions shall include, but not be limited to, the following: employment, 

upgrading, demotion or transfer; recruitment or recruitment advertising; layoff or termination; rates of pay 

or other forms of compensation; and selection for training, including apprenticeship. 

ARTICLE 26. FINISHED AND PRELIMINARY DATA 

A. All of CONTRACTOR’s finished technical data, including but not limited to illustrations, 

photographs, tapes, software, software design documents, including without limitation source code, 

binary code, all media, technical documentation and user documentation, photoprints and other graphic 

information required to be furnished under this Agreement, shall be AUTHORITY’s property upon 

payment and shall be furnished with unlimited rights and, as such, shall be free from proprietary restriction 

except as elsewhere authorized in this Agreement.  CONTRACTOR further agrees that it shall have no 

interest or claim to such finished, AUTHORITY-owned, technical data; furthermore, said data is subject 

to the provisions of the Public Records Act.   

B. It is expressly understood that any title to preliminary technical data is not passed to 

AUTHORITY but is retained by CONTRACTOR.  Preliminary data includes roughs, visualizations, 

software design documents, layouts and comprehensives prepared by CONTRACTOR solely for the 

purpose of demonstrating an idea or message for AUTHORITY’s acceptance before approval is given 

for preparation of finished artwork.  Preliminary data title and right thereto shall be made available to 

AUTHORITY if CONTRACTOR causes AUTHORITY to exercise Article 17, and a price shall be 

negotiated for all preliminary data. 

ARTICLE 27. PRIVACY ACT  

CONTRACTOR shall comply with, and assures the compliance of its employees with, the 

information restrictions and other applicable requirements of the Privacy Act of 1974, 5 U.S.C. §552a.  

Among other things, CONTRACTOR agrees to obtain the express consent of the Federal Government 

before CONTRACTOR or its employees operate a system of records on behalf of the Federal 

Government.  CONTRACTOR understands the requirements of the Privacy Act, including the civil and 

criminal penalties for violation of that Act, apply to those individuals involved, and that failure to comply 
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with the terms of the Privacy Act may result in termination of the underlying Agreement. 

ARTICLE 28. OWNERSHIP OF REPORTS AND DOCUMENTS 

A.  The originals of all letters, documents, reports and other products and data produced 

under this Agreement shall be delivered to, and become the property of AUTHORITY.  Copies may be 

made for CONTRACTOR’S records but shall not be furnished to others without written authorization from 

AUTHORITY.  Such deliverables shall be deemed works made for hire and all rights in copyright therein 

shall be retained by AUTHORITY. 

B. All ideas, memoranda, specifications, plans, manufacturing, procedures, drawings, 

descriptions, and all other written information submitted to CONTRACTOR in connection with the 

performance of this Agreement shall not, without prior written approval of AUTHORITY, be used for any 

purposes other than the performance under this Agreement, nor be disclosed to an entity not connected 

with the performance of the project.  CONTRACTOR shall comply with AUTHORITY’s policies regarding 

such material.  Nothing furnished to CONTRACTOR, which is otherwise known to CONTRACTOR or is 

or becomes generally known to the related industry shall be deemed confidential.  CONTRACTOR shall 

not use AUTHORITY’s name, photographs of the project, or any other publicity pertaining to the project 

in any professional publication, magazine, trade paper, newspaper, seminar or other medium without the 

express written consent of AUTHORITY. 

C. No copies, sketches, computer graphics or graphs, including graphic artwork, are to be 

released by CONTRACTOR to any other person or agency except after prior written approval by 

AUTHORITY, except as necessary for the performance of services under this Agreement.  All press 

releases, including graphic display information to be published in newspapers, magazines, etc., are to be 

handled only by AUTHORITY unless otherwise agreed to by CONTRACTOR and AUTHORITY. 

ARTICLE 29. CONVICT LABOR 

In connection with the performance of work under this Agreement, CONTRACTOR agrees not 

to employ any person undergoing sentence of imprisonment at hard labor.  This does not include 

convicts who are on parole or probation. 
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ARTICLE 30. NOTICE OF LABOR DISPUTE 

Whenever CONTRACTOR has knowledge that any actual or potential labor dispute may delay 

its performance under this Agreement, CONTRACTOR shall immediately notify and submit all relevant 

information to AUTHORITY.  CONTRACTOR shall insert the substance of this entire clause in any 

subcontract hereunder as to which a labor dispute may delay performance under this Agreement.  

However, any subcontractor need give notice and information only to its next higher-tier subcontractor. 

ARTICLE 31. LIQUIDATED DAMAGES 

If CONTRACTOR fails to complete the work within the time specified in Article 4 of this 

Agreement, or any AUTHORITY authorized extension thereof, the actual damage to AUTHORITY for the 

delay will be difficult or impossible to determine.  Therefore, in lieu of actual damages, CONTRACTOR 

shall pay to AUTHORITY as fixed, agreed-to liquidated damages for each calendar day of delay the sum 

of Three Hundred Dollars ($300 .00).  Alternatively, AUTHORITY may terminate this Agreement in whole 

or in part as provided in Article 16 of this Agreement, and in that event, CONTRACTOR shall be liable, in 

addition to the excess costs provided in Article 16 of this Agreement, for such liquidated damages 

accruing until such time as AUTHORITY may reasonably obtain delivery or performance of similar 

supplies or services from a different source.  CONTRACTOR shall not be charged with liquidated 

damages when the delay is determined to be excusable in accordance with Article 45 hereunder.  

AUTHORITY shall ascertain the facts and extent of the delay and shall extend the time for performance 

of the Agreement when in its judgment, the findings of fact justify an extension.  

ARTICLE 32. WARRANTY 

A. In addition to any other warranties set forth in this Agreement, whether expressed or implied, 

CONTRACTOR warrants that (1) all work performed and all equipment and material provided under this 

Agreement by CONTRACTOR or any of its subcontractors or suppliers at any tier, conforms to the 

requirements herein and is free of any defects; (2) equipment furnished by CONTRACTOR or any of its 

subcontractors or suppliers at any tier, shall be of modern design, in good working condition and fit for 

use of its intended purpose; and (3) all work shall meet all of the requirements of this Agreement.  Such 
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warranty shall continue for a period of one (1) year from AUTHORITY's acceptance as shown in Article 

34 hereunder.  Under this warranty, CONTRACTOR shall remedy at its own expense any such failure to 

conform or correct any such defect.  In addition, CONTRACTOR shall remedy at its own expense any 

damage to AUTHORITY owned or controlled real or personal property, when that damage is the result 

of CONTRACTOR's failure to conform to Agreement requirements or any such defect of equipment, 

material, workmanship or design.  CONTRACTOR shall also restore any work damaged in fulfilling the 

terms of this clause.  CONTRACTOR's warranty with respect to work repaired or replaced hereunder will 

run for one year from the date of such repair or replacement. 

B. AUTHORITY shall notify CONTRACTOR in writing within a reasonable time after the 

discovery of any failure, defect or damage.  CONTRACTOR has seven days from receipt of notice from 

AUTHORITY to respond to AUTHORITY’s notification and indicate how CONTRACTOR will remedy the 

failure, defect, or damage.  If AUTHORITY is not satisfied with the remedy proposed by CONTRACTOR, 

CONTRACTOR and AUTHORITY shall meet and mutually agree when and how CONTRACTOR shall 

remedy such violation.  In the case of an emergency requiring immediate corrective action, 

CONTRACTOR shall implement such action, as it deems necessary and shall notify AUTHORITY in 

writing of the urgency of a decision and action taken.  CONTRACTOR and AUTHORITY shall, then 

promptly meet in order to agree on a remedy.  If CONTRACTOR and AUTHORITY fail to agree on the 

remedy within a five-day period, AUTHORITY, after notice to CONTRACTOR, shall have the right to 

perform or have performed by third parties the necessary remedy, and the costs thereof shall be borne 

by CONTRACTOR. 

C. Should CONTRACTOR fail to remedy any failure, defect or damage described in paragraph 

A above within a reasonable time after receipt of notice thereof, AUTHORITY shall have the right to 

replace, repair or otherwise remedy such failure, defect or damage at CONTRACTOR's expense and 

CONTRACTOR shall be liable for all damages, including, but not limited to, actual or consequential 

damages and cost of any suit to enforce AUTHORITY's rights hereunder, including reasonable attorney's 

fees. 
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D. In addition to the other rights and remedies provided by this clause, all subcontractors, 

manufacturers, and suppliers' warranties, expressed or implied, respecting any work and materials 

furnished hereunder, shall, at the direction of AUTHORITY, be enforced by CONTRACTOR for the benefit 

of AUTHORITY.  In such case if CONTRACTOR's warranty under paragraph A above has expired, any 

suit directed by AUTHORITY shall be at the expense of AUTHORITY.  CONTRACTOR shall obtain any 

warranties, which the subcontractors, manufacturers or suppliers would give in normal commercial 

practice and shall cause all subcontractor or supplier warranties to be extend to AUTHORITY. 

E. If directed by AUTHORITY, CONTRACTOR shall require any such warranties to be executed 

in writing to AUTHORITY. 

F. Notwithstanding any other provision of this clause, unless such a defect is caused by the 

negligence of CONTRACTOR or its subcontractors or suppliers at any tier, CONTRACTOR shall not be 

liable for the repair of any defects of material or design furnished by AUTHORITY nor for the repair of any 

damage which results from any such defect in AUTHORITY furnished material or design. 

G. The warranty specified herein shall not limit AUTHORITY's rights under the Inspection and 

Acceptance clause of this Agreement with respect to latent defects, gross mistakes or fraud. 

H. Defects in design or manufacture of equipment specified by AUTHORITY on a "brand name 

and model" basis shall not be included in this warranty.  CONTRACTOR shall require any subcontractors, 

manufacturers or suppliers thereof to execute their warranties in writing directly to AUTHORITY. 

I. Any disagreement between AUTHORITY and CONTRACTOR relating to this section shall be 

subject to dispute resolution in accordance with Article 15. 

ARTICLE 33. GENERAL WAGE RATES 

A. All laborers and mechanics employed by CONTRACTOR or subcontractor at any tier working 

on the construction site, will be paid unconditionally and not less often than once a week and without any 

subsequent deduction or rebate on any account (except such payroll deductions as are permitted or 

required by federal, state or local law, regulation or ordinance), the full amounts due at the time of payment 

computed at wage rates and per diem rate not less than the aggregate of the highest of the two basic 
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hourly rates and rates of payments, contributions or costs for any fringe benefits contained in the current 

general prevailing wage rate(s) and per diem rate(s), established by the Director of the Department of 

Industrial Relations of the State of California, (as set forth in the Labor Code of the State of California, 

commencing at Section 1770 et. seq.), regardless of any contractual relationship which may be alleged 

to exist between CONTRACTOR or subcontractor and their respective mechanics, laborers, 

journeypersons, workpersons, craftspersons or apprentices.  Copies of the current General Prevailing 

Wage Determinations and Per Diem Rates are on file at AUTHORITY's offices and will be made available 

to CONTRACTOR upon request.  CONTRACTOR shall post a copy thereof at each job site at which 

work hereunder is performed. 

B. In addition to the foregoing, CONTRACTOR agrees to comply with all other provisions of the 

Labor Code of the State of California, which are incorporated herein by reference, pertaining to workers 

performing work hereunder including, but not limited to, those provisions for work hours, payroll records 

and apprenticeship employment and regulation program.  CONTRACTOR agrees to insert or cause to 

be inserted the preceding clause in all subcontracts, which provide for workers to perform work hereunder 

regardless of the subcontractor tier. 

ARTICLE 34. INSPECTION AND ACCEPTANCE 

A. All work (which term includes but is not restricted to materials, equipment, workmanship, and 

manufacture and fabrication of components) shall be subject to inspection and test by AUTHORITY at all 

reasonable times and at all places prior to acceptance.  Any such inspection and test is for the sole benefit 

of AUTHORITY and shall not relieve CONTRACTOR of the responsibility of providing quality control 

measures to assure that the work strictly complies with requirements of this Agreement.  No inspection 

or test by AUTHORITY or its representative shall be construed as constituting or implying acceptance.  

Inspection or test shall not relieve CONTRACTOR of responsibility for damage to or loss of the material 

prior to acceptance, nor in any way affect the continuing rights of AUTHORITY after acceptance of the 

completed work under the terms of paragraph F of this Article, except as herein above provided. 

B. CONTRACTOR shall, without charge, replace any material or correct any workmanship found 
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by AUTHORITY not to conform to the requirements of this Agreement, unless in the public interest 

AUTHORITY consents to accept such material or workmanship with an appropriate adjustment in the 

price of this Agreement.  CONTRACTOR shall promptly segregate and remove rejected material from 

the premises. 

C. CONTRACTOR shall furnish promptly, without additional charge, all facilities, labor, 

equipment and material reasonably needed for performing such safe and convenient inspection and test 

as may be required by AUTHORITY.  All inspections and tests by AUTHORITY shall be performed in 

such manner as to not unnecessarily delay the work.  AUTHORITY reserves the right to charge to 

CONTRACTOR any additional cost of inspection or test when material or workmanship is not ready at 

the time specified by CONTRACTOR for inspection or test or when reinspection or retest is necessitated 

by prior rejection. 

D. If CONTRACTOR does not promptly replace rejected material or correct rejected 

workmanship, AUTHORITY (1) may, by Agreement or otherwise, replace such material or correct such 

workmanship and charge the cost thereof to CONTRACTOR, or (2) may terminate CONTRACTOR's 

right to proceed in accordance with the clause of this Agreement entitled "Termination for Default." 

E. Should it be considered necessary or advisable by AUTHORITY at any time before 

acceptance of the entire work to make an examination of work already completed, by removing or tearing 

out same, CONTRACTOR shall, on request, promptly furnish all necessary facilities, labor and material.  

If such work is found to be defective or nonconforming in any material respect, due to the fault of 

CONTRACTOR or its subcontractors, CONTRACTOR shall pay all costs of such examination and of 

satisfactory reconstruction.  If, however, such work is found to meet the requirements of this Agreement, 

an equitable adjustment shall be made in the Agreement price to compensate CONTRACTOR for the 

additional services involved in such examination and reconstruction and, if completion of the work has 

been delayed thereby, it shall in addition, be granted a suitable extension of time. 

F. Unless otherwise provided in this Agreement, acceptance by AUTHORITY shall be made as 

promptly as practicable after completion and inspection of all work required by this Agreement, or that 
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portion of the work that AUTHORITY determines can be accepted separately.  Acceptance shall be final 

and conclusive except as regards latent defects, fraud, or such gross mistakes as may amount to fraud 

or as regards AUTHORITY's rights under the warranty provisions set forth herein. 

ARTICLE 35. MATERIAL AND WORKMANSHIP 

A. Unless otherwise specifically provided in this Agreement, all equipment, material, and articles 

incorporated in the work covered by this Agreement are to be new and of the most suitable grade for the 

purpose intended.  Unless otherwise specifically provided in this Agreement, reference to any equipment, 

material, article or patented process, by trade name, make or catalog number, shall be regarded as 

establishing a standard of quality and shall not be construed as limiting competition, and CONTRACTOR 

may, at its option, use any equipment, material, article or process which, in the judgment of AUTHORITY, 

is equal to that named.  CONTRACTOR shall furnish to AUTHORITY for its approval the name of the 

manufacturer, the model number and other identifying data and information respecting the performance, 

capacity, nature and rating of the machinery and mechanical and other equipment, which CONTRACTOR 

contemplates incorporating in the work.  When required by this Agreement or when called for by 

AUTHORITY, CONTRACTOR shall furnish AUTHORITY, for approval, full information concerning the 

material or articles, which it contemplates incorporating in the work.  When so directed, samples shall be 

submitted for approval at CONTRACTOR's expense, with all shipping charges prepaid.  Machinery, 

equipment, material and articles installed or used without required approval shall be at the risk of 

subsequent rejection. 

B. All work under this Agreement shall be performed in a skillful and workmanlike manner.  

Notwithstanding the provisions of Article 3 hereof, AUTHORITY may, in writing, require CONTRACTOR 

to remove from the work any employee AUTHORITY deems incompetent, careless or otherwise 

objectionable. 

ARTICLE 36. NON-CONFORMING WORK 

A. Nonconforming work rejected by AUTHORITY shall be removed and replaced so as to 

conform to the requirements of this Agreement, at CONTRACTOR’s cost and without a time extension; 
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and CONTRACTOR shall promptly take all action necessary to prevent similar deficiencies from occurring 

in the future.  The fact that AUTHORITY may not have discovered the nonconforming Work shall not 

constitute an acceptance of such nonconforming Work.  If CONTRACTOR fails to correct any 

nonconforming work within ten days of receipt of notice from AUTHORITY requesting correction, or if 

such nonconforming work cannot be corrected within ten days, and  CONTRACTOR fails to (1) provide 

to AUTHORITY a schedule for correcting any such nonconforming work acceptable to AUTHORITY 

within such ten-day period, (2) commence such corrective work within such ten-day period and (3) 

thereafter diligently prosecute such correction in accordance with such approved schedule to completion, 

then AUTHORITY may cause the nonconforming work to be remedied or removed and replaced and may 

deduct the cost of doing so from any moneys due or to become due CONTRACTOR and/or obtain 

reimbursement from CONTRACTOR for such cost. 

B. If AUTHORITY agrees to accept any Nonconforming Work without requiring it to be fully 

corrected, AUTHORITY shall be entitled to reimbursement of a portion of the Contract Price in an amount 

equal to the greater of the amount deemed appropriate by AUTHORITY to provide compensation for 

future maintenance and/or other costs relating to the Nonconforming Work, or 100% of CONTRACTOR’s 

cost savings associated with its failure to perform the Work in accordance with Contract requirements.  

Such reimbursement shall be payable to AUTHORITY within ten days after CONTRACTOR’s receipt of 

an invoice thereof.  CONTRACTOR acknowledges and agrees that AUTHORITY shall have sole 

discretion regarding acceptance or rejection of Nonconforming Work and that AUTHORITY shall have 

sole discretion with regard to the amount payable in connection therewith. 

ARTICLE 37. CONTRACTOR INSPECTION SYSTEM 

CONTRACTOR shall maintain an adequate inspection system and perform such inspections as 

will assure that the work performed under this Agreement conforms to the specified requirements, and 

shall maintain and make available to AUTHORITY adequate records of such inspections. 

ARTICLE 38. SUPERINTENDENCE BY CONTRACTOR 

CONTRACTOR, at all times during performance and until the work is completed and accepted, 



AGREEMENT NO. C-4-2550 

Page 24 of 29 

 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

 

shall give its personal superintendence to the work or have on the work a competent superintendent, 

satisfactory to AUTHORITY and with authority to act for and on behalf of CONTRACTOR. 

ARTICLE 39. OTHER CONTRACTS 

AUTHORITY may undertake or award other agreements for additional work, and CONTRACTOR 

shall fully cooperate with such other CONTRACTOR’s and AUTHORITY's employees and carefully fit its 

own work to such additional work as may be directed by AUTHORITY.  CONTRACTOR shall not commit 

or permit any act, which will interfere with the performance of work by any other CONTRACTOR or by 

AUTHORITY. 

ARTICLE 40. INSPECTION OF SITE 

CONTRACTOR acknowledges that it has investigated and satisfied itself as to the conditions 

affecting the work including, but not restricted to, those bearing upon transportation, disposal, handling 

and storage of materials, availability of labor, water, electric power and roads and uncertainties of 

weather, river stages, tides or similar physical conditions at the site, the conformation and conditions of 

the ground, the character of equipment and facilities needed preliminary to and during prosecution of the 

work.  CONTRACTOR further acknowledges that it has satisfied itself as to the character, quality and 

quantity of surface and subsurface materials or obstacles to be encountered insofar as this information 

is reasonably ascertainable from an inspection of the site, including all exploratory work done by 

AUTHORITY, as well as from information presented by the drawings and specifications made a part of 

this Agreement.  Any failure by CONTRACTOR to acquaint itself with the available information will not 

relieve it from responsibility for the difficulty or cost of successfully performing the work.  AUTHORITY 

assumes no responsibility for any conclusions or interpretations made by CONTRACTOR on the basis 

of the information made available by AUTHORITY. 

ARTICLE 41. DIFFERING SITE CONDITIONS 

A. CONTRACTOR shall immediately, and before such conditions are disturbed, notify 

AUTHORITY in writing of:  (1) subsurface or latent physical conditions at the site which differ materially 

from those indicated in this Agreement, or (2) unknown physical conditions at the site, of an unusual 
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nature, which differ materially from those ordinarily encountered and generally recognized as inherent in 

work of the character provided for in this Agreement.  AUTHORITY will investigate the conditions within 

three business days of receipt of notification, and if it finds that such conditions do materially so differ and 

cause an increase or decrease in CONTRACTOR's cost of, or the time required for, performance of any 

part of the work under this Agreement, whether or not changed as a result of such conditions, an equitable 

adjustment shall be made and the Agreement modified in writing accordingly. 

B. No claim of CONTRACTOR under this Article shall be allowed unless CONTRACTOR has 

given the written notice required above; no claim by CONTRACTOR for an equitable adjustment 

hereunder shall be allowed if asserted after final payment under this Agreement. 

ARTICLE 42. OPERATIONS AND STORAGE AREAS 

A. All operations of CONTRACTOR (including storage of materials and equipment) on 

AUTHORITY owned premises shall be confined to areas authorized or approved by AUTHORITY.  

CONTRACTOR shall hold AUTHORITY and its officers and agents free and harmless from liability of any 

nature occasioned by CONTRACTOR's operations. 

B. Temporary building (storage sheds, shops, offices, etc.) may be erected by CONTRACTOR 

with the written consent of AUTHORITY, and shall be built with labor and materials furnished by 

CONTRACTOR without expense to AUTHORITY.  Such temporary buildings and utilities shall remain 

the property of CONTRACTOR and shall be removed by CONTRACTOR at its expense upon the 

completion of the work.  With the written consent of AUTHORITY, such buildings and utilities may be 

abandoned and need not be removed. 

C. CONTRACTOR shall, under regulations prescribed by AUTHORITY, use only established 

roadways or construct and use such temporary roadways as may be authorized by AUTHORITY.  Where 

materials are transported in the prosecution of work, vehicles shall not be loaded beyond the loading 

capacity recommended by the manufacturer of the vehicle or prescribed by any federal, state or local law 

or regulation.  When it is necessary to cross curbing or sidewalks, protection against damage shall be 

provided by CONTRACTOR and any damaged roads, curbing or sidewalks shall be repaired by, or at 
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the expense of, CONTRACTOR. 

ARTICLE 43. PROTECTION OF VEGETATION, UTILITIES, IMPROVEMENTS 

A. CONTRACTOR shall preserve and protect all existing vegetation such as trees, shrubs and 

grass on or adjacent to the site of work which is not to be removed and which does not unreasonably 

interfere with the construction work.  Care will be taken in removing trees authorized for removal to avoid 

damage to vegetation to remain in place.  Any limbs or branches of trees broken during such operations 

or by the careless operation of equipment, or by workmen, shall be trimmed with a clean cut and painted 

with an approved tree pruning compound as directed by AUTHORITY. 

B. CONTRACTOR shall protect from damage all existing improvements or utilities at or near the 

site of the work, the location of which is made known to it, and will repair or restore any damage to such 

facilities resulting from failure to comply with the requirements of this Agreement or the failure to exercise 

reasonable care in the performance of the work.  If CONTRACTOR fails or refuses to repair any such 

damage promptly, AUTHORITY may have the necessary work performed and charge the cost to 

CONTRACTOR. 

ARTICLE 44. CLEANING UP 

A. CONTRACTOR shall at all times keep the construction area, including storage areas used by 

it, free from accumulations of waste material or rubbish, and prior to completion of the work remove any 

rubbish from AUTHORITY owned premises and all tools, scaffolding, equipment and materials not the 

property of AUTHORITY.  Upon completion of the construction, CONTRACTOR shall leave the work and 

premises in a clean, neat and workmanlike condition satisfactory to AUTHORITY. 

B. After completion of all work on the project, and before making application for acceptance of 

the work, CONTRACTOR shall clean the construction site, including all areas under the control of 

AUTHORITY, that have been used by CONTRACTOR in connection with the work on the project and 

remove all debris, surplus material and equipment, and all temporary construction or facilities of whatever 

nature, unless otherwise approved by AUTHORITY.  Final acceptance of the work by AUTHORITY will 

be withheld until CONTRACTOR has satisfactorily complied with the foregoing requirements for final 
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cleanup of the project site. 

C. Full compensation for conforming to the provisions in this Article, not otherwise provided for, 

shall be considered as included in price of this Agreement and no additional compensation will be allowed 

therefore. 

ARTICLE 45. USE AND POSSESSION TO COMPLETION 

AUTHORITY shall have the right to take possession of or use any completed or partially 

completed part of the work.  Prior to such possession or use, AUTHORITY shall furnish CONTRACTOR 

an itemized list of work remaining to be performed or corrected on such portions of the project as are to 

be possessed or used by AUTHORITY, provided that failure to list any item of work shall not relieve 

CONTRACTOR of responsibility for compliance with the terms of this Agreement.  Such possession or 

use shall not be deemed an acceptance of any work under this Agreement.  While AUTHORITY has such 

possession or use, CONTRACTOR shall be relieved of the responsibility for the loss or damage to the 

work resulting from AUTHORITY's possession or use.  If such prior possession or use by AUTHORITY 

delays the progress of the work or causes additional expense to CONTRACTOR, an equitable adjustment 

in the Agreement price or the time of completion will be made and the Agreement shall be modified in 

writing accordingly. 

ARTICLE 46. PROHIBITED INTERESTS 

CONTRACTOR covenants that, for the term of this Agreement, no director, officer or employee 

of AUTHORITY, during his/her tenure in office or for one (1) year thereafter, shall have any interest, direct 

or indirect, in this Agreement or the proceeds thereof. 

ARTICLE 47. CONTRACTOR PURCHASED EQUIPMENT 

A. If during the course of this Agreement, additional equipment is required, which will be paid for 

by the AUTHORITY, CONTRACTOR must request prior written authorization from the AUTHORITY’s 

project manager before making any purchase. As part of this purchase request, CONTRACTOR shall 

provide a justification for the necessity of the equipment or supply and submit copies of three (3) 

competitive quotations. If competitive quotations are not obtained, CONTRACTOR must provide the 
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justification for the sole source. 

B. CONTRACTOR shall maintain an inventory record for each piece of equipment purchased 

that will be paid for by the AUTHORITY. The inventory record shall include the date acquired, total cost, 

serial number, model identification, and any other information or description necessary to identify said 

equipment or supply. A copy of the inventory record shall be submitted to the AUTHORITY upon request. 

C. At the expiration or termination of this Agreement, CONTRACTOR may keep the equipment 

and credit AUTHORITY in an amount equal to its fair market value. Fair market value shall be determined, 

at CONTRACTOR’s expense, on the basis of an independent appraisal. CONTRACTOR may sell the 

equipment at the best price obtainable and credit AUTHORITY in an amount equal to the sales price. If 

the equipment is to be sold, then the terms and conditions of the sale must be approved in advance by 

AUTHORITY’s project manager. 

D. Any subcontractor agreement entered into as a result of this Agreement shall contain all 

provisions of this clause. 

ARTICLE 48. HEALTH AND SAFETY SPECIFICATIONS 

CONTRACTOR shall comply with all requirements set forth in Exhibit H, Level 3 Safety 

Specifications. 

ARTICLE 49. FORCE MAJEURE 

Either party shall be excused from performing its obligations under this Agreement during the time 

and to the extent that it is prevented from performing by an unforeseeable cause beyond its control, 

including but not limited to: any incidence of fire, flood; acts of God; commandeering of material, products, 

plants or facilities by the federal, state or local government; national fuel shortage; or a material act or 

omission by the other party; when satisfactory evidence of such cause is presented to the other party, 

and provided further that such nonperformance is unforeseeable, beyond the control and is not due to 

the fault or negligence of the party not performing. 

/ 

/ 
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IN WITNESS WHEREOF, the parties hereto have caused this Agreement No. C-4-2550 to be 

executed as of the date of the last signature below. 

 CONTRACTOR ORANGE COUNTY TRANSPORTATION AUTHORITY 

By:  ________________________________  By:  ________________________________ 
 Darrell E. Johnson 

License No:    Chief Executive Officer 

APPROVED AS TO FORM: 

By:  ________________________________ 
James M. Donich 
General Counsel 

APPROVED: 

By:  ________________________________ 
 James G. Beil, P.E. 
 Executive Director, Capital Programs 
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SECTION V:  GENERAL PROVISIONS 

A. COST BREAKDOWN

Within 15 calendar days after "Notice to Proceed," the Contractor shall, upon
request by the Authority, submit a cost breakdown of the lump sum Bid entered on
the Bid Form for all construction work.  This cost breakdown will form the basis for
progress payments in accordance with these Specifications and shall show all of
the major categories and subcategories of work and equipment requested by the
Authority.  Additionally, all cost shall be segregated between off-site and on-site
costs.  Mobilization costs shall not exceed 10% of total construction costs.  Bonds
and insurance costs will be identified as a separate line item.  Such cost breakdown
shall not be required if the Authority, at its sole discretion, elects to pay the
Contractor in lump sum within thirty (30) calendar days of receipt of proper invoice
following the Contractor’s satisfactory completion and the Authority’s acceptance
of all work.

B. PROGRESS PAYMENTS

1. The Authority, no later than the 25th day of each month, shall prepare a
progress payment estimate based on the estimated percentage of completion
of each Bid Item and on the Contractor's actually incurred allowable expenses
on such Bid Items.  The Authority will issue the progress payment, in the
amount it deems appropriate, by approximately the 15th day of the following
month.

2. For purposes of calculating the progress payments, Authority will use the cost
breakdown submitted by the Contractor for each Bid Item at the start of this
Agreement.  In no event will the Authority make a progress payment that, when
added to the prior progress payments, amounts to a sum more than the
Contractor’s actual aggregate incurred expenses, adjusted to include
Contractor’s overhead and profit as allocated to such incurred expenses.

3. The Authority will pay only 95% of each progress payment amount as
determined above, retaining 5% as part security for the fulfillment of this
Agreement by the Contractor.

4. The amount retained in accordance with paragraph B.3., hereinabove from the
progress payments will be paid in full to the Contractor as part of the final
payment upon Contractor’s full completion of this Agreement, except that ½ of
1% of this Agreement's total price shall be retained for one (1) year beyond the
date of the Notice of Completion filed for this Agreement as partial security for
fulfillment of the warranty obligations by the Contractor under this Agreement.

5. No progress payments will be made for materials not installed.

6. Progress payments made by Authority in no way shall be deemed or construed
as acceptance by the Authority of work or waiver by the Authority of any rights
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hereunder. 

7. The Contractor shall pay subcontractors, promptly upon receipt of each
Authority progress payment; the respective amounts allowed the Contractor on
account of the work performed by subcontractors, to the extent of each such
subcontractor's interest therein.  Such payments to subcontractors shall be
based on estimates made pursuant to this Agreement.  Any diversion by the
Contractor of payments received for prosecution of a contract, or failure to
reasonably account for the application or use of such payments, constitutes
ground for termination of the Contractor's control over the work and for taking
over the work, in addition to disciplinary action by the Contractor’s State
License Board.  The subcontractor shall notify, in writing, the Contractor’s State
License Board and the Authority of any payment less than the amount or
percentage approved for the class or item of work as set forth in this
Agreement.

8. In addition to other amounts properly withheld under this Agreement, the
Authority shall withhold all legally required sums for, but not necessarily limited
to, stop notices, labor and tax liens, etc.

C. FINAL INSPECTION AND ACCEPTANCE

Promptly after Substantial Completion has occurred, Contractor shall perform all
Punch List Work, if any, which was deferred for purposes of Project Completion,
and shall satisfy all of its other contractual obligations under the contract
documents.

When the Contractor determines that the work is fully completed, including
satisfactory completion of all inspections, tests, and required documentation,
Punch List  and clean-up items, Contractor shall give the Authority a written
request for Final Acceptance within ten (10) days thereafter, specifying that the
work is completed and the date on which it was completed.

Within thirty (30) days after receipt of the request for Final Acceptance from
Contractor, Authority will make a final inspection of the work and will either:

1. Reject the request for Final Acceptance, specifying the defective or
uncompleted work; or

2. Issue a written Final Acceptance and record Notice of Completion with
County Recorder.

Substantial Completion is defined herein as; In the opinion of the Authority, that 
Work or portion thereof that is sufficiently complete and in accordance with the 
Contract, that it can be utilized by the Authority for the purpose for which it was 
intended.  A determination of Substantial Completion does not waive, but may not 
require the prior completion of minor items, which do not impair the Authority’s 
ability to safely occupy and utilize the Work for its intended purpose. 
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D. CLAIMS

Contractor is required to submit a written claim within ten (10) days after the event
or occurrence first giving rise to the potential claim, or in the event of a denial of a
request for change by the Authority.  All claims shall include a detailed factual
statement; including names, dates and specific events that took place.  In addition,
all claims shall include supporting documents in support of the claim, a detailed
analysis of a request for a time extension, if applicable, and a detailed breakdown
of a request for additional compensation.  A revised construction schedule shall
also be included identifying the impact of the delays, including proposals to
minimize any of the impacts.

Authority shall respond in writing to a claim within forty-five (45) days of receipt of
claim.  Within thirty (30) days of receipt of claim, Authority, if necessary, may
request additional documentation in support of said claim.  If additional
documentation is requested, Authority shall respond in writing to the claim within
fifteen (15) days after receipt of additional documentation.

Claims filed by the Contractor shall be in sufficient detail to enable the Authority to
ascertain the basis and amount of said claims.  The Authority will consider and
determine the Contractor's claims, and it will be the responsibility of the Contractor
to furnish within a reasonable time such further information and details as may be
required by the Authority to determine the facts or contentions involved in its
claims.  Failure to submit such information and details will be sufficient cause for
denying the claim.

Claims submitted by the Contractor shall be accompanied by a notarized certificate
containing the language listed below.  Failure to submit the notarized certificate
will be cause for denying the claim.
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Certificate 

Under the penalty of law for perjury or falsification with specific reference to the 
California False Claims Act, Government Code Section 12650 et. Seq., the 
undersigned, 

_______________________________  
(Name) 

_______________________________  
(Title) 

_______________________________  
(Company) 

herby certifies that the claim for the additional compensation and time, if any, made 
herein for the work on this Contract is a true statement of the actual cost incurred 
and time sough, and is fully documented and supported under the Contract 
between the parties 

Dated:  ____________________  

Signature:  ____________________________ 

Subscribed and sworn before this  ______  day of  _______________ , 202__
_________________________________ . 

 _______________________________ 
Notary Public 

My Commission Expires: _________________ 

E. FINAL PAYMENT

1. After the filing of the Notice of Completion, the Authority will make a proposed
final estimate, in writing, of the total amount payable to the Contractor, including
therein an itemization of said amount, segregated as to contract item quantities,
extra work and any other basis for payment, and shall also show therein all
deductions made or to be made for prior payments and amounts to be kept or
retained under the provisions of the contract.  All prior estimates and payments
shall be subject to correction in the proposed final estimate.  Within 15 days
after proposed final estimate has been submitted, Contractor shall submit to
the Authority written approval of proposed final estimate and/or a written
statement of all claims of the contract.  No claim will be considered that was
not included in written statement of claims, nor will any claim be allowed unless
the Contractor has previously complied with the notice and protest
requirements.

2. On the Contractor’s approval, or if he files no claim within stated period,
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Authority will issue a final written estimate, in accordance with the proposed 
final estimate submitted to the Contractor; and 35 days after the date of filing 
the Notice of Completion Authority will pay the entire sum found to be due. 
Such final estimate and payment thereon shall be conclusive and binding 
against the Contractor on all questions relating to the amount of work done and 
the compensation payable therefore, except as otherwise provided. 

3. If the Contractor within said period of 15 days files claims, Authority will issue
a semi-final estimate in lieu of the final estimate submitted to the Contractor;
and 35 days after the date of filing of the Notice of Completion, the Authority
will pay the sum found to be due.  Such semi-final estimate and payment
thereon shall be conclusive and binding against the Contractor on all questions
relating to the amount of work done and the compensation  payable therefore,
except insofar as affected by the claims filed within the time and in the manner
required hereunder and except as otherwise provided.

4. Upon final determination of any outstanding claims, the Authority shall then
make and issue a final estimate in writing and within 30 days thereafter, the
Authority will pay the entire sum, if any, found due.  Such final estimate shall
be conclusive and binding against the Contractor on all questions relating to
the amount of work done and the compensation payable therefore, except as
otherwise provided.

F. EXTRA WORK AND CHANGES

1. New and unforeseen work, which in the judgment of the Authority is found
necessary or desirable for the satisfactory completion of the work, will be
classified as extra work, as well as work specifically designated as such in the
plans or specifications.  The Contractor shall do such extra work and furnish
material and equipment therefore as directed by the Engineer in writing by a
change order.  No extra work will be paid for or allowed unless the same was
done upon written change order of the Engineer and after all legal requirements
have been complied with.  The Contractor agrees that he will accept as full
compensation for extra work, so ordered, an amount to be determined by one
of the following methods:

a. A price mutually agreed upon in writing by the Engineer and Contractor
(hereafter Agreed Price).

b. Force Account as hereafter provided.

2. It is mutually agreed that on the agreed price, the Contractor and
subcontractor(s) shall add not more than a total markup of 20% to be divided
between the Contractor and subcontractor(s) as full compensation for all other
expenses including overhead, profit, bond, superintendence, insurance and
small tools.
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3. When extra work is to be paid for on a force account basis, compensation will
be determined as follows:

a. Materials

A sum equal to the actual cost to the Contractor of the materials furnished
by him, as shown by paid receipts, plus not more than fifteen percent (15%).
Only installed materials shall be paid for.

b. Labor

1. The actual wages paid as shown on the certified copies of
Contractor's payroll, for all labor directly engaged in the work and
including the cost of any compensation insurance paid for by the
Contractor, subsistence and travel allowance aid to such
workmen as required by collective bargaining agreements plus
not more than twenty percent (20%).

2. To the actual wages as described in 1 above will be added a
labor surcharge of not more than seventeen percent (17%), and
shall constitute full compensation for all other payments,
including payments imposed by State and Federal laws.

c. Equipment

1. Equipment will be paid for as a rental charge whether owned by
the Contractor or not, and said rental rates prevailing in the area
for comparable equipment will be paid. To the direct costs of
"Equipment Rental" will be added a not more than fifteen percent
(15%) markup.

2. All extra work at Force Account shall be adjusted daily upon
report sheets prepared by the Engineer, furnished to the
Contractor and signed by both parties.  Said daily reports shall
thereafter be considered the true record of all extra work done.
The decision of the Engineer as to whether extra work has in fact
been performed shall be conclusive and binding upon both
parties to the contract.

4. A contract change order approved by Authority may be issued to the Contractor
at any time.  Should the Contractor disagree with any terms or conditions set
forth in the contract change order, the Contractor shall submit a written protest
to the Authority within 15 days after the receipt of the contract change order.
The protest shall state the points of disagreement and, if possible, the contract
specification references, quantities and costs involved.  If a written protest is
not submitted within the above period, payment will be made as set forth in the
approved contract change order and such payment shall constitute full
compensation for all work included therein or required thereby.  Such
unprotested approved contract change orders will be considered as executed
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contract change orders. 

5. Contractor shall promptly notify the Authority in writing when it receives
direction, instruction, interpretation or determination from any source other than
the Authority or its designated representatives that may lead to or cause
change in the work.  Such written notification shall be give to the Authority
before the Contractor acts on said direction, instruction, interpretation or
determination.

G. EXTENDED FIELD OFFICE OVERHEAD COSTS

1. Within thirty (30) days after receipt of the Notice to Proceed, the
Contractor shall submit a written statement to the Authority detailing
its field office overhead costs which are time related.  The Authority
will review this cost submittal and reach a written agreement with the
Contractor on a daily field office overhead cost rate which shall be
issued as an agreed upon Change Order.  The daily rate agreed to
in this Change Order will be applicable throughout the duration of the
Contract.  No field office costs will be paid until such agreement is
reached between the Authority and the Contractor and the Change
Order concerning this daily rate is executed by both parties.

2. The individual cost components of the daily field office overhead rate
shall represent costs which increase as a direct result of any time
extension caused solely and exclusively by an act of the Authority.
This listing may include such cost items as on-site project
management, supervision, engineering and clerical salaries; on-site
office utilities and rent; on-site company vehicles and their operating
expenses; and site maintenance and security expenses. Field office
overhead costs which are unaffected by increased time shall not be
allowable costs in calculating the daily field office overhead rate.
These non-time related costs include, but are not limited to,
acquisition and installation of stationary equipment; temporary
construction facilities; utilities and office furnishings (unless such
items are rented or leased); the preparation of the site including
clearing, grubbing, grading and fencing; mobilization and
demobilization costs; and the costs of permits, bonds and insurance
coverage for the project.

3. The individual wage cost components used to calculate the daily field
office overhead rate shall be supported by actual employee payroll
records, not salary ranges or estimates.  Hourly rates for
management, supervisory, engineering and clerical employees shall
be based upon 2,080 works hours per year and shall not include
allowances for holidays, vacation or sick time.
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4. The daily field office overhead rate shall be multiplied by the number
of days the Contract is delayed or extended by Change Order and
shall be added to the agreed upon Change Order cost. The days of
delay shall be those caused solely by action of the Authority and
documented by a time impact analysis prepared and submitted by
the Contractor. In the event of a deductive Change Order is issued
which reduces time under the Contract, the daily field office overhead
rate shall be added to the deductive amount.  No allowance for
overhead costs and no profit allowance shall be added to the
extended field office overhead cost.

H. ACCELERATION

1. Authority reserves the right to accelerate the work of the Contract at any time
during its performance.  In the event that the Authority directs acceleration,
such directive will be given to the Contractor in writing.  The Contractor shall
keep cost and other Project records related to the acceleration directive
separately from normal Project cost records and shall provide a written record
of acceleration costs to the Authority on a daily basis.

2. In the event that the Contractor believes that some action or inaction on the
part of the Authority constitutes an acceleration directive, the Contractor shall
immediately notify the Authority in writing that the Contractor considers the
actions or inactions an acceleration directive.  This written notification shall
detail the circumstances of the acceleration directive.  The Contractor shall not
accelerate their work efforts until the Authority responds to the written
notification.  If acceleration is then directed or required by the Authority, all cost
records referred to in section (1) shall be maintained by the Contractor and
provided to the Authority on a daily basis.

3. In order to recover additional costs due to acceleration, the Contractor must
document that additional expenses were incurred and paid by the Contractor.
Labor costs recoverable will only be overtime or shift premium costs or the cost
of additional laborers brought to the site to accomplish the accelerated work
effort.  Equipment costs recoverable will only be the cost of added equipment
mobilized to the site to accomplish the accelerated work effort.

I. VALUE ENGINEERING

Authority encourages the Contractor to submit Value Engineering Proposals
(VEP’s) whenever it identifies areas and/or instances in which improvements can
be made, in order to avail the Authority of potential cost savings.  Contractor and
the Authority will share any savings in the manner described below.

A VEP applies to a Contractor developed and documented VEP that:

1. Requires a change to the contract.
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2. Reduces the total contract price without impairing essential functions or
characteristics of the work.

3. Results in an estimated total net savings to the Authority equal to or
greater than $1,000.

At a minimum, a VEP should include the following information: 

1. A description of the existing contract requirements that are involved in
the proposed change.

2. A description of the proposed change, and all specifications and/or plans
necessary for the complete evaluation of the proposed change. Include
a discussion of the differences between existing requirements and the
proposed change, together with advantages and disadvantages of each
changed item.  All relevant back up documentation needs to be included
to support proposed changes.

3. Cost estimate for existing contract requirements correlated to the
Contractors lump sum breakdown and the proposed changes in those
requirements, including costs of development and implementation by
the Contractor.

Contractor shall submit the VEP to the Authority.  At its sole discretion, Authority 
may accept, in whole or in part and by change order, any VEP submitted pursuant 
to this section.  Until a change order is issued on a VEP, Contractor shall remain 
obligated to perform in accordance with the contract.  The decision of the Authority 
as to the rejection or acceptance of a VEP shall be at the sole discretion of the 
Authority. 

If a VEP, submitted by the Contractor pursuant to this section is accepted by the 
Authority, the total contract price shall be adjusted based upon a sharing of the net 
savings by the Contractor and the Authority (50% Authority, 50% Contactor). 
Contractor’s profit shall not be reduced by application of the VEP. 

Net savings are defined as gross savings less the Contractor’s costs and less the 
Authority’s costs. 

1. Contractors cost means reasonable costs incurred by the Contractor in
preparing the VEP and making the change.

2. Authority’s costs means reasonable costs incurred by the Authority for
evaluating and implementing the VEP.

3. Contractor is not entitled to share in either concurrent, collateral or future
contract savings.  Collateral savings are those measurable net reductions
in the Authority’s costs of operation that result from the VEP.  Concurrent
savings cover the reductions in the cost of performance of other contracts.
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Contractor shall include appropriate VEP provisions in all subcontracts greater 
than $25,000. 

J. STOP NOTICES

The Authority, at its sole discretion, may, at any time, retain out of any amounts
due the Contractor, sums sufficient to cover claims filed pursuant to Section 9358
et. seq. of the California Civil Code.

K. ORDER OF WORK

Contractor shall perform work hereunder at such places, and in such order or
precedence, as may be determined necessary by the Engineer to expedite
completion of the required work.

L. LABOR PROVISIONS

1. Prevailing Wages

Contractor shall comply with all applicable requirements of Division 2, Part 7,
Chapter 1 of the Labor Code and all applicable federal requirements respecting
prevailing wages.  If there is a difference between the minimum wage rates
predetermined by the Secretary of Labor and the wage rates determined by the
Director of the Department of Industrial Relations (DIR) for similar
classifications of labor, the Contractor and subcontractors shall not pay less
than the higher wage rate.  The DIR will not accept lower state wage rates not
specifically included in the Federal minimum wage determination.

2. Minimum Wages

a. All mechanics and laborers employed or working upon the site of the work
will be paid unconditionally, and not less often than once a week and without
subsequent deduction or rebate on any account, the full amounts due at
time of payment computed at wage rates not less than those specified in
the General Wage Determinations referenced in this section regardless of
any contractual relationship which may be alleged to exist between the
Contractor and such laborers and mechanics; and the wage determination
decision shall be posted by the Contractor at the site of the work in a
prominent place where it can be easily seen by the workers.  For the
purpose of this clause, contributions made or cost reasonably anticipated
under the Labor Code of the State of California on behalf of laborers or
mechanics are considered wages paid by such Laborers or mechanics.
Also for the purpose of this clause, regular contributions made or costs
incurred for more than a weekly period under plans, funds or programs, but
covering the particular weekly period, are deemed to be constructively
made or incurred during such weekly period.
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b. Authority shall require that any class of laborers or mechanics, including
apprentices and trainees, which is not listed in the General Wage
Determinations and which is to be employed under this Contract, shall be
classified conformably to such wage determinations.  In the event the
Authority does not concur in the Contractor's proposed classification or
reclassification of a particular class of laborers and mechanics (including
apprentices and trainees) to be used, the question, accompanied by the
recommendation of the Authority, shall be referred to the State Director of
Industrial Relations for determination.

c. Authority shall require, whenever the minimum wage rate prescribed in the
contract for a class of laborers or mechanics includes a fringe benefit which
is not expressed as an hourly wage and the Contractor is obligated to pay
a cash equivalent of such a fringe benefit, an hourly cash equivalent thereof
to be established.  In the event the interested parties cannot agree upon
cash equivalent of the fringe benefit, the questions, accompanied by the
recommendation of the Authority, shall be referred to the State Director of
Industrial Relations for determination.

d. All disputes concerning the payment of wages or the classification of
workers under this Agreement shall be promptly reported to the Authority.

3. Deductions

Authority may deduct from each progress payment and the Final Payment the
following:

a. Any Authority or third party claims or losses for which Contractor is
responsible hereunder or any Liquidated Damages which have accrued
as of the date of the application for payment;

b. If a notice to stop payment is filed with Authority, due to the Contractor’s
failure to pay for labor or materials used in the work, money due for such
labor or materials, plus the 25% prescribed by law, will be withheld from
payment to the Contractor.  In accordance with Section 9358 of the Civil
Code, Authority may accept a bond by a corporate surety in lieu of
withholding payment;

c. Any sums expended by or owing to Authority as a result of Contractor’s
failure to maintain the as-built drawings;

d. Any sums expended by Authority in performing any of the Contractor’s
obligations under the Contract which Contractor has failed to perform; and
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e. Any other sums which Authority is entitled to recover from Contractor
under the terms of the Contract.

The failure by Authority to deduct any of these sums from a progress payment 
shall not constitute a waiver of Authority‘s right to such sums. 

All amounts owing by Contractor to Authority under the Contract shall earn 
interest from the date on which such amount is owing at the lesser of (i) 10% 
per annum or (ii) the maximum rate allowable under applicable Governmental 
Rules. 

4. Payrolls and Basic Records

a. Payrolls and basic records relating thereto will be maintained during the
course of the work and preserved for a period of three (3) years thereafter
for all laborers and mechanics working at the site of the work.  Such records
will contain the name, address and social security number of each such
worker, the correct classification, rates of pay, daily and weekly number of
hours worked, deductions made and actual wages paid.

b. Contractor will submit weekly a copy of all payrolls to the Authority as
required in these "Labor Provisions." The copy shall be accompanied by a
statement signed by the employer or its agent indicating that the payrolls
are correct and complete, that the wage rates contained therein are not
less than those determined by the State Director of Industrial Relations and
that the classifications as set forth for each laborer or mechanic conform to
the work performed.  A submission of the "Weekly Statement of
Compliance," which is required under this Contract, shall satisfy this
requirement.  The prime Contractor shall be responsible for the submission
of copies of payrolls of all subcontractors.  The Contractor will make the
records required under the labor standard clauses of the contract available
for the inspection by authorized representatives of the Authority, and will
permit such representatives to interview employees during working hours
on the job.

5. Apprentices and Trainees

a. Apprentices:  Apprentices will be permitted to work at less than the
predetermined rate for the work they perform when they are employed and
individually registered in a bona fide apprenticeship program as defined in
section 1777.5 of the Labor Code of the State of California.  The allowable
ratio of apprentices to journeymen in any craft classification shall not be
greater than the ratio permitted to the Contractor as to his entire work force
under the registered program.  Any employee listed on a payroll at an
apprentice wage rate who is not registered or otherwise employed as
stated above, shall be paid the wage rate determined by the State Director
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of Industrial Relations for the classification of work he actually performed. 
The Contractor or subcontractor will be required to furnish to the Authority 
or the State Director of Industrial Relations written evidence of the 
registration of his program and apprentices as well as the appropriate ratios 
and wage rates (expressed in percentages of the journeyman's rate 
contained in the applicable wage determination). 

b. Trainees:  Except as provided in 29 CFR 5.15, trainees will not be permitted
to work at less than the predetermined rate for the work performed unless
they are employed pursuant to or individually registered in a program which
has received prior approval, evidenced by formal certification, by the U.S.
Department of Labor, Employment and Training Administration, Bureau of
Apprenticeship and Training.  The ratio of trainees to journeymen shall not
be greater than that permitted under the plan approved by the Bureau of
Apprenticeship and Training.  Every trainee must be paid at not less than
the rate specified in the approved program for his level of progress.  Any
employee listed on the payroll at a trainee rate who is not registered and
participating in a training plan approved by the Bureau of Apprenticeship
and Training shall be paid not less than the wage rate determined by the
Secretary of Labor for the classification of work he actually performed.  The
Contractor or subcontractor will be required to furnish the contracting officer
or a representative of the Wage-Hour Division of the U.S. Department of
Labor written evidence of the certification of his program, the registration of
the trainees, and the ratios and wage rates prescribed in that program.  In
the event the Bureau of Apprenticeship and Training withdraws approval of
a training program, the Contractor will no longer be permitted to utilize
trainees at less than the applicable predetermined rate for the work
performed until an acceptable program is approved.

c. Equal Employment Opportunity:  The utilization of apprentices and
journeymen under this part shall be in conformity with the equal
employment opportunity requirements of Executive Order 11246, as
amended, 29 CFR Part 30, and 41 CFR Part 60.

6. Compliance With Copeland Regulations (29 CFR Part 3)

The Contractor shall comply with the Copeland “Anti-Kickback” Act (18 
U.S.C. 874 and 40 U.S.C. 276c).  The Contractor shall also comply with the 
Copeland Regulations (29 CFR Part 3) of the Secretary or Labor which are 
herein incorporated by reference. 

7. Contract Termination; Debarment

A breach of item 1 through 6 may be grounds for termination of the contract, 
and for debarment as provided in 29 CFR Section 5.6. 
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8. Overtime Requirements

No Contractor or subcontractor contracting for any part of the contract work 
which may require or involve the employment of laborers or mechanics shall 
require or permit any laborer or mechanic in any work week in which he is 
employed on such work to work in excess of 8 hours a day or 40 hours in 
such work week unless such laborer or mechanic receives compensation 
at a rate not less than one and one-half times the basic rate of pay for all 
hours worked in excess of 8 hours a day or 40 hours in such work week. 

9. Violation; Liability for Unpaid Wages

Pursuant to section 1775 of the Labor Code of the State of California, in the 
event that any workman employed on this public works project is paid less 
than the amount specified in the General Prevailing Wage Determinations 
or less than is required, relative to overtime, the Contractor and any 
subcontractor responsible therefore shall be liable to the affected workman 
for the unpaid wages.  In addition, such Contractor and subcontractor shall 
be liable to the State of California or the Authority for liquidated damages.  
Such liquidated damages shall be computed with respect to each individual 
workman found to be underpaid and shall be in the amount of $50 per 
calendar day that a workman was underpaid. 

10. Withholding for Liquidated Damages

The Authority may withhold or cause to be withheld, from any monies 
payable on account of work performed by the Contractor or subcontractor, 
such sums as may administratively be determined to be necessary to satisfy 
any liabilities of such Contractor or subcontractor for liquidated damages as 
provided in this section. 

11. Final Labor Summary

The Contractor and each subcontractor shall furnish to the Authority, upon 
the completion of the contract, a summary of all employment, indicating for 
the completed project, the total hours worked and the total amount earned. 
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12. Final Certificate

Upon completion of the contract, the Contractor shall submit to the 
Authority, with the voucher for a final payment for any work performed under 
the contract, a concerning wages and classifications for laborers and 
mechanics, including apprentices and trainees employed on the project, in 
the following form: 

The undersigned, Contractor on 

__________________________________________________________ 
(Contract No.) 

hereby certifies that all laborers, mechanics, apprentices and trainees employed 
by the Contractor or by a subcontractor performing work under the contract on the 
project have been paid wages at rates not less than those required by the contract 
provisions, and that the work performed by each such laborer, mechanic, 
apprentice or trainee conformed to the classifications set forth in the contract or 
training program provisions applicable to the wage rate paid. 

__________________________________________________________ 
Signature and Title 

13. Notice to the Authority of Labor Dispute

Whenever the Contractor has knowledge that any actual or potential labor 
dispute is delaying or threatens to delay the timely performance of this 
contract, the Contractor shall immediately give notice thereof, including all 
relevant information with respect thereto, to the Authority. 

14. Disputes Clause

a. All disputes concerning the payment of prevailing wage rates
or classifications shall be promptly reported to the Authority for its
referral to DOT for decision or, at the option of the Authority, DOT
referral to the Secretary of Labor.  The decision of DOT or the
Secretary of Labor, as the case may be, shall be final.

b. All questions relating to the application or interpretation of the
Copeland Act, the Contract Work Hours Standards Act, the
Davis-Bacon Act, or Section 13 of the Act shall be sent to the Federal
Transit Administration (FTA) for referral to the Secretary of Labor for
ruling or interpretation, and such ruling or interpretation shall be final.

15. Convict Labor

In connection with the performance of work under this Contract, the 
Contractor agrees not to employ any person-undergoing sentence of 
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imprisonment at hard labor.  This does not include convicts who are on 
parole or probation. 

16. Insertion in Subcontracts

The Contractor shall set forth in item 1 through 15 of this Section so that all 
of the provisions of this section will be inserted in all construction 
subcontracts of any tier, and such other clauses as the Government may by 
appropriate instructions require. 

17. Certified Payrolls

a. The Authority shall obtain from the Contractor and each
subcontractor a certified copy of each weekly payroll within seven
(7) days after the regular payroll date.  Following a review by the
Authority for compliance with State and Federal labor laws, the
payroll copy shall be retained at the project site for later review by
FTA.

b. Contractor may use the Department of Labor Form WH-347,
"Optional Payroll Form," which provides for all the necessary
payroll information and certifications.

c. If, on or before the 20th of the month, the Contractor has not
submitted satisfactory payrolls covering its work and the work of all
subcontractors for all payroll periods ending on or before the 6th of
that month, such payrolls will be considered to be delinquent.
Regardless of the number of delinquent payrolls, an amount equal
to 10% (but not less than $1,000 or more than $10,000) shall be
deducted from the estimate.  Deductions will be made separately
for each estimate period in which a new delinquency appears and
will be continued until payrolls have been submitted.

d. Contractors employing apprentices or trainees under approved
programs shall include a notation on the first weekly certified
payrolls submitted to the Authority that their employment is
pursuant to an approved program and shall identify the program.

M. TIME EXTENSION/DELAYS

a. Contractor may be granted an extension of time for any portion of a delay
in completion of the work due to acts of God, the public enemy, wars, civil
unrest, fires, quarantine restrictions, or weather more severe than normal,
providing that (1) the aforesaid causes were not foreseeable and did not
result from an act or omission by the Contractor, (2) Contractor has taken
reasonable precautions to prevent further delays owing to such causes, and
(3) Contractor notifies Authority in writing of the cause(s) for the delay within
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ten (10) days from the beginning of any such delay. No claims for additional 
compensation or damages for the foregoing delays shall be allowed to the 
Contractor, and the extension of time provided for herein shall be the sole 
remedy of the Contractor on account of any such delays. 

b. An extension of time will not be granted for a delay described in the above
paragraph(s) caused by a shortage of materials, except if materials are
furnished by Authority, unless the Contractor supplies the Authority with
documented proof that every effort to obtain the materials from all known
sources that (a) such materials could have been obtained only at exorbitant
prices or (b) the prices were entirely inconsistent with current rates, taking
into account the quantities; and (c) such facts could not have been known
or anticipated at the time the Notice To Proceed was issued. Contractor
shall also submit proof, that the inability to obtain such materials when
originally planned, did in fact, cause a delay in completion of the work that
could not be compensated for by revising the sequence of its operations.
Only the physical shortage of material will be considered as a basis for an
extension of time.

c. An extension of time for weather more severe than normal shall be granted
only to the extent the work is actually delayed as determined by the
Authority.  Normal is defined as the monthly average of the temperature and
rainfall wherein the work was performed for the prior 20 years before the
execution of the contract.

d. In the event Contractor is actually and necessarily delayed by an act or
omission on the part of the Authority, as determined by the Authority, the
Contractor shall notify the Authority in writing within five (5) days from the
beginning of any such delay.  The time for completion of the work may be
extended at the sole discretion of the Authority.

e. Within 30 days after the last day of delay, Contractor shall provide Authority
with detailed information concerning the circumstances of the delay, the
number of days actually delayed, and the measures taken to minimize or
prevent the delay.  Failure to submit information shall be sufficient reason
to deny the claim.  Authority shall ascertain the facts and the extent of the
delay; and provide the Contractor its written findings, which will be final and
conclusive.  Except for the additional compensation for herein and except
as provided in Public Contract Code Section 7102, Contractor shall have no
claim for damages or compensation for any delay or hindrance.

f. No extension of time will be granted for any Authority caused delay or delay
as defined in which (a) the performance of work would have been
concurrently delayed by Contractor induced causes, including but not
limited to an act or omission of the Contractor, or (b) remedies are included
or excluded by any other contract provision.  Only the actual delay
necessarily resulting from the causes specified in this Article shall be
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grounds for extension of time.  Should the Contractor be delayed at any 
time for any period by two or more of the causes specified in this article, 
Contractor shall only be entitled to one time extension for the entire delay. 

g. Any time extension granted to Contractor shall not release the Contractor
or surety from its obligations.  Work shall continue and be carried on in
accordance with the contract provisions, unless formally suspended or
terminated by the Authority.

N. NONDISCRIMINATION

During the performance of this Contract, the Contractor agrees as follows:

1. The Contractor will not discriminate against any employee or applicant for
employment because of race, creed, color or national origin.  The
Contractor will take affirmative action to ensure that applicants are
employed, and that employees are treated during employment without
regard to their race, religion, color, sex or national origin.  Such action
shall include, but not be limited to employment; upgrading; demotion;
transfer; recruitment or recruitment advertising; layoff; termination; rates
of pay or other forms of compensation; and selection for training, including
apprenticeship.  The Contractor agrees to post, in conspicuous places
available to the employees and applicants for employment, notices to be
provided setting forth the provisions of this nondiscrimination clause.

2. The Contractor will, in all solicitations or advertisements for employees
placed by or on behalf of the Contractor, state that all qualified applicants
will receive consideration for employment without regard to race, religion,
color, sex or national origin.

3. The Contractor will send to each labor union or representative of workers
with which it has a collective bargaining agreement or other contract or
understanding, a notice to be provided advising the said labor union or
workers' representatives of the Contractor's commitments under this
Section, and shall post copies of the notice in conspicuous places
available to employees and applicants for employment.

4. The Contractor will comply with all provisions of Executive Order 11246
of September 24, 1965, and of the rules, regulations and relevant orders
of the Secretary of Labor.  The Contractor will furnish all information and
reports required by Executive Order 11246 of September 24, 1965, and
by rules, regulations and orders of the Secretary of Labor, or pursuant
thereto, and will permit access to his books, records and accounts by the
administering agency and the Secretary of Labor for purposes of
investigation to ascertain compliance with such rules, regulations and
orders.

5. In the event of the Contractor's noncompliance with the nondiscrimination
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clauses of this Contract or with any of the said rules, regulations or orders, 
this Contract may be canceled, terminated or suspended in whole or in 
part, and the Contractor may be declared ineligible for further 
Government contracts or Federally assisted construction contracts in 
accordance with procedures authorized in Executive Order 11246 of 
September 24, 1965, and such other sanctions may be imposed and 
remedies invoked as provided in Executive Order 11246 of September 
24, 1965, or by rule, regulation or order, of the Secretary of Labor, or as 
otherwise provided by law. 

6. The Contractor will include the provisions of this Paragraph
("Nondiscrimination") in every subcontract or purchase order entered into
under this Agreement unless exempted by rules, regulations or orders of
the Secretary of Labor issued pursuant to Section 204 of Executive Order
11246 of September 24, 1965, so that such provisions will be binding
upon each subcontractor or vendor.  The Contractor will take such action
with respect to any subcontract or purchase order as the administering
agency may direct as a means of enforcing such provisions, including
sanctions for noncompliance provided, however, that in the event a
Contractor becomes involved in, or is threatened with, litigation with a
subcontractor or vendor as a result of such direction by the administering
agency, the Contractor may request the United States to enter into such
litigation to protect the interests of the United States.

7. No person employed on the work covered by this Agreement shall be
discharged or in any way discriminated against because he has filed any
complaints or instituted or caused to be instituted any proceeding or has
testified or is about to testify in any proceeding under or relating to the
labor standards applicable hereunder to his employer.

O. TITLE VI OF THE CIVIL RIGHTS ACT OF 1964

Contractor agrees to comply with and ensure compliance by all subcontractors
with all requirements of Title VI of the Civil Rights Act of 1964, as amended, 42
U.S.C. §2000d; 49 U.S.C. §5332 and Department of Transportation Regulations,
“Nondiscrimination in Federally-Assisted Programs of the Department of
Transportation-Effectuation of Title VI of the Civil Rights Act,”  49 CFR Part 21.

P. AFFIRMATIVE ACTION

Contractors and subcontractors holding a value of work of $10,000 or more must
submit a Monthly Employment Utilization Report (Form 257) to the Authority 
Engineer by the 5th of each month or sanctions shall be applied for late submittal, 
non-submittal and incomplete forms returned to the Contractor and resubmitted 
after the due date. 

The reporting period shall be for each calendar month. 
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The report shall include the information requested for each Contractor's 
aggregate work force (for all workers on all projects within Orange County) and 
not just for workers on this project. 

If the form is not received by the 5th of the month, a deduction of 10% (with a 
minimum of $1,000 and a maximum of $10,000) will be withheld from the monthly 
estimate at the option of the Authority. 

The Contractor shall designate an Equal Employment Officer for the project and 
notify the Authority in writing whom that person is prior to beginning of work.  All 
workers shall also be informed who the EEO Officer is. 

Q. STANDARD FEDERAL EQUAL EMPLOYMENT OPPORTUNITY
CONSTRUCTION CONTRACT SPECIFICATIONS (EXECUTIVE ORDER 11246)

1. As used in these specifications:

a. "Covered area" means the geographical area described in the
solicitation from which this Contract resulted;

b. "Director" means Director, Office of Federal Contract Compliance
Programs, United States Department of Labor, or any person to
whom the Director delegates Authority;

c. "Employer identification number" means the Federal Social
Security number used on the Employer's Quarterly Federal Tax
Return, U.S. Treasury Department Form 941;

d. "Minority" includes persons who are citizens or lawful permanent
residents of the United States and are one of the following:

1) Black (all persons having origins in any of the Black African
racial groups not of Hispanic origin);

2) Hispanic (all persons of Mexican, Puerto Rican, Cuban,
Central or South American, Portuguese American or other
Spanish culture or origin, regardless of race);

3) Asian and Pacific Islanders (all persons having origins in any
of the original peoples of the Far East, Southeast Asia, the
Indian subcontinent or the Pacific Islands);

4) American Indians and Alaskan Native (all persons having
origins in any of the original peoples of North America and
maintaining identifiable tribal affiliations through membership
and participation or community identification);

5) Women regardless of ethnicity.
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2. In order for the nonworking training hours of apprentices to be counted in
meeting the goals, such apprentices must be employed by the Contractor
during the apprenticeship period, and the Contractor must have made a
commitment to employ the apprentices at the completion of their training,
subject to the availability of employment opportunities.  Trainees must be
trained pursuant to training programs approved by the U.S. Department
of Labor.

3. The Contractor shall take specific affirmative actions to ensure equal
employment opportunity.  The evaluation of the Contractor's compliance
with these specifications shall be based upon its effort to achieve
maximum results from its actions.  The Contractor shall document these
efforts fully, and shall implement affirmative action steps at least as
extensive as the following:

a. Ensure and maintain a working environment free of harassment,
intimidation and coercion at all sites, and in all facilities at which the
Contractor's employees are assigned to work.  The Contractor,
where possible, will assign two or more women to each construction
project.  The Contractor shall specifically ensure that all foremen,
superintendents and other on-site supervisory personnel are aware
of and carry out the Contractor's obligation to maintain such a
working environment, with specific attention to minority or female
individuals working at such sites or in such facilities.

b. Establish and maintain a current list of disadvantaged and female
recruitment sources, provide written notification to minority and
female recruitment sources and to community organizations when
the Contractor or its unions have employment opportunities
available, and maintain a record of the organization's responses.

c. Maintain a current file of the names, addresses and telephone
numbers of each minority and female off-the-street applicant and
disadvantaged or female referral from a union, a recruitment source
or community organization and of what action was taken with
respect to each such individual.  If such individual was sent to the
union hiring hall for referral and was not referred back to the
Contractor by the union or, if referred, not employed by the
Contractor, this shall be documented in the file with the reason
therefore, along with whatever additional actions the Contractor
may have taken.

d. Provide immediate written notification to the Director when the
union or unions with which the Contractor has a collective
bargaining agreement has not referred to the Contractor a
disadvantaged person or woman sent by the Contractor, or when
the Contractor has other information that the union referral process
has impeded the Contractor's efforts to meet its obligations.
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e. Develop on-the-site-training opportunities and/or participate in
training programs for the area which expressly include minority and
women, including upgrading programs and apprenticeship and
trainee programs relevant to the Contractor's employment needs,
especially those programs funded or approved by the Department
of Labor.  The Contractor shall provide notice of these programs to
the sources compiled under 3.b. above.

f. Disseminate the Contractor's EEO policy by providing notice of the
policy to unions and training programs and requesting their
cooperation in assisting the Contractor in meeting its EEO
obligations; by including it in any policy manual and collective
bargaining agreement; by publicizing it in the company newspaper,
annual report, etc.; by specific review of the policy with all
management personnel and with all minority and female employees
at least once a year; and by posting the company EEO policy on
bulletin boards accessible to all employees at each location where
construction work is performed.

g. Review, at least annually, the company's EEO policy and
affirmative action obligations under these specifications with all
employees having any responsibility for hiring, assignment, layoff,
termination or other employment decisions including specific review
of these items with on-site supervisory personnel such as
Superintendents, General Foreman, etc., prior to the initiation of
construction work at any job site.  A written record shall be made
and maintained identifying the time and place of these meetings,
persons attending, subject matter discussed and disposition of the
subject matter.

h. Disseminate the Contractor's EEO policy externally by including it
in any advertising in the news media, specifically including minority
and female news media, and providing written notification to and
discussing the Contractor's EEO policy with other Contractors and
subcontractors with whom the Contractor does or anticipates doing
business.

i. Direct its recruitment efforts, both oral and written, to minority,
female and community organizations, to schools with minority and
female students and to minority and female recruitment and training
organizations serving the Contractors' recruitment area and
employment needs.  Not later than one month prior to the date of
the acceptance of applications for apprenticeship or other training
by any recruitment source, the Contractor shall send written
notification to organizations such as the above, describing the
opening, screening, procedures and tests to be used in the
selection process.
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j. Encourage present minority and female employees to recruit other
minority persons and women and, where reasonable, provide after
school, summer and vacation employment to minority and female
youth both on the site and in other areas of Contractor's work force.

k. Validate all tests and other selection requirements where there is
an obligation to do so under 41 C.F.R., Part 60-3.

l. Conduct, at least annually, an inventory and evaluation of all
minority and female personnel for promotional opportunities, and
encourage these employees to seek or to prepare for, through
appropriate training, etc., such opportunities.

m. Ensure that seniority practices, job classifications, working
assignments and other personnel practices, do not have a
discriminatory effect by continually monitoring all personnel and
employment related activities to ensure that the EEO policy and the
Contractor's obligations under these specifications are being
carried out.

n. Ensure that all facilities and company activities are non-segregated
except that separate or single-user toilet and necessary changing
facilities shall be provided to assure privacy between the sexes.

o. Document and maintain a record of all solicitations or offers for
subcontracts from disadvantaged and female construction
Contractors and suppliers, including circulation of solicitations, to
disadvantaged and female Contractor associations and other
business associations.

p. Conduct a review, at least annually, of all supervisors' adherence
to and performance under the Contractor's EEO policies and
affirmative action obligations.

4. Contractors are encouraged to participate in voluntary associations,
which assist in fulfilling one or more of their affirmative action obligations
(3. (a) through (p)).  The efforts of a Contractor association, joint
Contractor-union, Contractor-community, or other similar group of which
the Contractor is a member and participant, may be asserted as fulfilling
any one or more of its obligations under 3. (a) through (p) of these
specifications provided that the Contractor actively participates in the
group, makes every effort to assure that the group has a positive impact
on the employment of minorities and women in the industry, ensures that
the concrete benefits of the program are reflected in the Contractor's
minority and female work force participation, make a good faith effort to
meet its individual goals and timetables, and can provide access to
documentation which demonstrates the effectiveness of actions taken on
behalf of the Contractor.  The obligation to comply, however, is the
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Contractor's failure if such a group to fulfill an obligation, shall not be a 
defense for the Contractor's noncompliance. 

5. A single goal for minorities and a separate single goal for women have
been established.  The Contractor, however, is required to provide equal
employment opportunity and to take affirmative action for all minority
groups, male and female, and all women, both minority and nonminority.
Consequently, the Contractor may be in violation of the Executive Order
if a particular group is employed in a substantially disparate manner (for
example, even though the Contractor has achieved its goals for women
generally, the Contractor may be in violation of the Executive
Order 11246 if a specific minority group of women is underutilized.)

6. The Contractor shall not use the goals and timetables or affirmative action
standards to discriminate against any person because of race, color,
religion, sex or national origin.

7. The Contractor shall not enter into any subcontract with a person or firm
debarred from Government contracts pursuant to Executive Order 11246.

8. The Contractor shall carry out such sanctions and penalties for violation
of these specifications and of the Equal Opportunity Clause, including
suspension, termination and cancellation of existing subcontracts as may
be imposed or ordered pursuant to Executive Order 11246, as amended,
and its implementing regulations by the Office of Federal Contract
Compliance Programs.  Any Contractor who fails to carry out such
sanctions and penalties shall be in violation of these specifications and
Executive Order 11246, as amended.

9. The Contractor, in fulfilling its obligations under these specifications, shall
implement specific affirmative action steps, at  least as extensive as those
standards prescribed in item 7 of these specifications, so as to achieve
maximum results from its efforts to ensure equal employment opportunity.
If the Contractor fails to comply with the requirements of the Executive
Order, the implementing regulations, or these specifications, the Director
shall proceed in accordance with 41 C.F.R. 60-4.8.

10. The Contractor shall designate a responsible official to monitor all
employment related activity to ensure that the company EEO policy is
being carried out, to submit reports relating to the provisions hereof as
may be required by the Government and to keep records.  Records shall
at least include for each employee the name, address, telephone
numbers, construction trade, union affiliation, if any, employee
identification number when assigned, social security number, race, sex,
status (e.g., mechanic, apprentice, trainee, helper or laborer), dates of
changes in status, hours worked per week in the indicated trade, rate of
pay, and locations at which the work was performed.  Records shall be
maintained in an easily understandable and retrievable form; however, to
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the degree of existing records satisfy this requirement; Contractor shall 
not be required to maintain separate records. 

11. Nothing herein provided shall be construed as a limitation upon the
application of other laws which establish different standards of
compliance or upon the application of requirements for the hiring of local
or other area residents (e.g., those under the Public Works Employment
Act of 1977 and the Community Development Block Grant Program).

R. CONFLICT OF INTEREST

All Contractors responding to this Invitation For Bids must avoid organizational
conflicts of interest which would restrict full and open competition in this
procurement.  An organizational conflict of interest means that due to other
activities, relationships or contracts, a Contractor is unable, or potentially unable
to render impartial assistance or advice to the Authority; a Contractor’s objectivity
in performing the work identified in the specifications is or might be otherwise
impaired; or a Contractor has an unfair competitive advantage.  Contractor is
obligated to fully disclose to the Authority in writing any conflict of interest issues
as soon as they are known.  All disclosures must be disclosed at the time of bid
submittal.

S. CODE OF CONDUCT

Contractor agrees to comply with the Authority’s Code of Conduct as it related to
Third-Party contracts, which is hereby referenced and by this reference is
incorporated herein.  Contractor agrees to include these requirements in all of it’s
subcontracts.

T. GOVERNMENT INSPECTIONS

The Authority or Federal Government representatives shall have access to the
construction site and shall have the right to inspect all project works.

U. LICENSING, PERMITS AND INSPECTION COSTS

1. The Contractor warrants that it has all necessary licenses and permits required
by the laws of the United States, State of California, the County of Orange, the
Local Jurisdictions, and all other appropriate governmental agencies, and
agrees to maintains these licenses and permits in effect for the duration of the
Agreement.  Further, Contractor warrants that its employees, agents, and
Contractors and subcontractors shall conduct themselves in compliance with
such laws and licensure requirements including, without limitation, compliance
with laws applicable to nondiscrimination, sexual harassment and ethical
behavior throughout the duration of this Agreement.  Contractor further
warrants that it shall not retain or employ an unlicensed subcontractor to
perform work on this Project.  Contractor shall notify the Authority immediately
and in writing of its employees’, agents’, Contractors’ or subcontractors’
inability to obtain or maintain, irrespective of the pendency of any appeal, any
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such licenses, permits, approvals, certificates, waivers, and exemptions.  Such 
inability shall be cause for termination of this Agreement. 

2. Contractor shall procure all permits and licenses; pay all charges,
assessments and fees, as may be required by the ordinances and regulations
of the public agencies having jurisdiction over the areas in which the work is
located, and shall comply with all the terms and conditions thereof and with all
lawful orders and regulations of each such public agency relating to
construction operations under the jurisdiction of such agency.

V. HAZARDOUS SUBSTANCES

1. CAL-OSHA Requirements

All flammable, corrosive, toxic, or reactive materials being bid must have a
complete CAL-OSHA Safety Data Sheet (SDS) accompanying the
submitted bid.

2. South Coast Air Quality Management District (SCAQMD)

All materials (paints, coatings, inks, solvents, and adhesives) shall comply
with the volatile organic compounds (VOC) content requirements of the
applicable SCAQMD rules.

3. Notice of Hazardous Substances

Title 8, California Code of Regulations, Section 5194 (e) (c), states that the
employer must inform any Contractor employers with employees working in
the employer’s workplace of the hazardous substances to which their
employees may be exposed while performing their work.  In compliance
with this requirement, the Authority hereby gives notice to all bidders that
the following general categories of hazardous substances are present on
the Authority’s premises:

- Adhesives, sealant, patching, and coating products
- Antifreezes, coolants
- Cleaners, detergents
- Paints, thinners, solvents
- Pesticides, Petroleum products (diesel and unleaded fuel, oil products)
- Printing, photocopying materials
- Propane Welding materials/compressed gases (e.g., acetylene, oxygen,

nitrogen)

More specific information may be obtained from the Authority’s Safety and 
Benefits office at (714) 560-5854, and from Safety Data Sheets (SDS) for 
individual products. 

4. Hazardous Waste Labels
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Containers containing hazardous substances must be labeled with the 
following information: 

- Identity of hazardous substance-chemical name, not manufacturer or
trade name;

- Appropriate health warning relative to health and physical hazard; and

- Name and address of manufacturer or other responsible party.

All containers containing hazardous substances may be rejected unless containers 
are properly labeled.  Containers of 55 gallons or larger must have either weather    
resistant labels or the information should be painted directly on the containers. 

W. CHANGES IN LAWS AND REGULATIONS

CONTRACTOR shall at all times comply with all applicable state and local
regulations, policies, procedures and directives, including without limitation those
listed directly or by reference in this Agreement.  CONTRACTOR’s failure to so
comply shall constitute a material breach of contract.

X. MEDIA AND THE PUBLIC

Contractor shall immediately refer all inquires from the news media or other public
sources to the Authority’s Project Manager, or designated representative, relating
to this project.

Y. COORDINATION AND ACCESS

Authority may undertake or award other contracts for additional work at the project
site.  Contractor is responsible for coordinating its work with the work of other
Contractors as appropriate.  The Contractor acknowledges that they do not have
any exclusive access to the site or other work areas Authority may require that
certain facilities and areas be used concurrently by the Contractors and others.
Contractor shall cooperate fully with Authority Contractors/consultants that may be
performing work in the construction area.

Z. UTILITIES RELATED DELAYS

If, due to interruptions caused by the undocumented utilities, Contractor sustains
loss which could not have been avoided by the judicious handling of forces,
equipment and plant, there shall be paid to the Contractor that amount that the
Authority may find to be a fair and reasonable compensation for the part of the
Contractor’s actual loss, that, in the opinion of Authority was unavoidable,
determined as follow: Compensation for idle time of equipment will be determined
in the same manner as determinations are made for equipment used in the
performance of extra work paid for on a force account basis, as provided in Section
F. Extra Work and Changes, Item 3,c. Equipment  with the following exceptions:

1. The utility related delay factor for each classification of equipment shown
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in the Department of Transportation publication entitled Labor Surcharge 
And Equipment Rental Rates will be applied to that equipment rental rate. 

2. The time for which the compensation will be paid will be the actual normal
working time during which the delay condition exists, but in no case will
exceed 8 hours in any one day.

3. The days for which compensation will be paid will be the calendar days,
excluding Saturdays, Sundays and legal holidays, during the existence of
the delay, except that when the rented equipment can be returned or used
elsewhere on the project, then no payment will be made for utilities
related delays.

Actual loss shall be understood to include no items of expense other than idle time 
of equipment and necessary payments for idle time of workers, and cost of extra 
moving of equipment.  Compensation for idle time of equipment will be determined 
as provided in this Section and compensation for idle time of workers will be 
determined as provided in Section F. Extra Work and Changes, Item 3, b. "Labor," 
and no markup will be added in either case for overhead and profit.  The cost of 
extra moving of equipment will be paid for as extra work and changes as provided 
in Section F of General Provisions.  

If performance of the Contractor's work is delayed as the result of the Utilities 
Related Delays, an extension of time determined pursuant to the provisions in 
Article 18.  Termination for Default – Damages for Delay – Time Extensions will be 
granted. 

AA. UTILITIES AND SUBSURFACE STRUCTURES  

Contractor shall protect from damage utility and other subsurface structures that 
are to remain in place, be installed, relocated or otherwise rearranged (as used 
herein, rearranged includes installation, relocation, alteration or removal). 

The right is reserved to the Authority, or their authorized agents, to enter upon the 
site for the purpose of making those changes that are necessary for the 
rearrangement of their facilities or for making necessary connections or repairs to 
their properties.  Contractor shall cooperate with forces engaged in this work and 
shall conduct operations in such a manner as to avoid any unnecessary delay or 
hindrance to the work being performed by the other forces.  Wherever necessary, 
the work of Contractor shall be coordinated with the rearrangement of utility or 
other non-highway facilities, and Contractor shall make arrangements with the 
owner of those facilities for the coordination of the work. 

Attention is directed to the possible existence of underground main or trunk line 
facilities not indicated on the plans or in the special provisions and to the possibility 
that underground main or trunk lines may be in a location different from that which 
is indicated on the plans or in the special provisions.  Contractor shall ascertain 
the exact location of underground main or trunk lines whose presence is indicated 
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on the plans or in the special provisions, the location of their service laterals or 
other appurtenances, and of existing service lateral or appurtenances of any other 
underground facilities which can be inferred from the presence of visible facilities 
such as buildings, meters and junction boxes prior to doing work that may damage 
any of the facilities or interfere with their service. 

If Contractor cannot locate an underground facility whose presence is indicated on 
the plans or in the special provisions, the Contractor shall so notify the Authority in 
writing.  If the facility for which the notice is given is in a substantially different 
location from that indicated on the plans or in the special provisions, the additional 
cost of locating the facility will be paid for as extra work as provided in Section F. 

If Contractor discovers underground main, trunk lines or other structures and 
utilities not indicated on the plans or in the special provisions, Contractor shall 
immediately give the Authority and the Utility Company written notification of the 
existence of those facilities.  Such facilities  shall be located and protected from 
damage as directed by the Authority, and the cost of that work will be paid for as 
extra work as provided in Section F.  Contractor shall, if directed by the Authority 
repair any damage which may occur to the main or trunk lines.  The cost of that 
repair work, not due to the failure of the Contractor to exercise reasonable care, 
will be paid for as extra work as provided in Section F.  Damage due to Contractor's 
failure to exercise reasonable care shall be repaired at the Contractor's cost and 
expense. 

Where it is determined by the Authority that the rearrangement of an underground 
facility is essential in order to accommodate the project work and the plans and 
specifications do not provide that the facility is to be rearranged, AuthorityY will 
provide for the rearrangement of the facility by other forces or the rearrangement 
shall be performed by Contractor and will be paid for as extra work as provided in 
Section F. 

When ordered by the Authority in writing, Contractor shall rearrange any utility or 
other  subsurface structures necessary to be rearranged as a part of the project 
work  and that work will be paid for as extra work as provided in Section F. 

Should Contractor desire to have any rearrangement made in any utility facility, or 
other improvement, for the Contractor's convenience in order to facilitate the 
Contractor's construction operations, which rearrangement is in addition to, or 
different from, the rearrangements indicated on the plans or in the special 
provisions, the Contractor shall make whatever arrangements are necessary with 
the owners of the utility or other subsurface  structure for the rearrangement and 
bear all expenses in connection therewith. 

Contractor shall immediately notify the Authority of any delays to the Contractor's 
operations as a direct result of underground utilities or other structures  which were 
not indicated on the plans or in the special provisions or were located in a position 
substantially different from that indicated on the plans or in the special provisions, 
(other than delays in connection with rearrangements made to facilitate the 
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Contractor's construction operations or delays due to a strike or labor dispute). 
These delays will be considered utilities related delays within the meaning of 
Section X., Utilities Related Delays and compensation for the delay will be 
determined in conformance with the provisions in Section M.  Contractor shall be 
entitled to no other compensation for that delay. 

BB. LOCATION OF UNDERGROUND FACILITIES (OFFSITE WORK ONLY) 

Contractor is required to obtain digging permits prior to start of excavation by 
contacting the appropriate permitting agencies 15 calendar days in advance.  For 
the Offsite work scan the construction site with electromagnetic or sonic 
equipment, and mark the surface of the ground where existing underground utilities 
are discovered.  Verify the elevations of existing piping, utilities, and any type of 
underground obstruction not indicated or specified to be removed but indicated or 
discovered during scanning in locations to be traversed by piping, ducts, and other 
work to be installed.  Verify elevations before installing new work closer than 
nearest manhole or other structure at which an adjustment in grade can be made. 
Perform potholing to confirm location of all the utilities along the construction 
alignment prior to start of the construction.  The Contractor is responsible for all 
costs associated with these investigations including the cost of equipment, labor 
and materials required for any confined space entry. 

CC. UNFORESEEN HAZARDOUS OR REGULATED MATERIALS

All known hazardous or regulated materials are indicated in the contract
documents.  If material that is not indicated in the contract documents is
encountered that may be dangerous to human health upon disturbance during
construction operations, stop that portion of work and notify Authority immediately.
Intent is to identify materials such as PCB, lead paint, mercury, petroleum
products, and friable and non-friable asbestos.  Within 14 calendar days, the
Authority will determine if the material is hazardous.  If the material is not
hazardous or poses no danger, the Authority will direct Contractor to proceed
without change.  If the material is hazardous and handling of the material is
necessary to accomplish the work, Authority will contract with a qualified
environmental remediation/hazardous materials removal Contractor for such
remediation or removal as may be necessary.  The remediation or removal will be
performed in compliance with applicable State, Federal, and local environmental
laws and regulations.

Contractor shall immediately notify the Authority of any delays to the Contractor's
operations as a direct result of Unforeseen Hazardous and Regulated Materials
These delays will be considered utilities related delays within the meaning of
Section X., Utilities Related Delays and compensation for the delay will be
determined in conformance with the provisions in Section M. Contractor shall be
entitled to no other compensation for that delay.
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SECTION 01 11 00 

SUMMARY OF WORK 

 
PART 1 - GENERAL 

 
1.01 DESCRIPTION 

 
A. Contract documents: The Contractor shall obtain all copies of the Contract Drawings 

and Specifications including all addenda through the OCTA CAMMNET website, as 
required to perform the work.  The cost for obtaining any additional documents 
required for the contractor shall be included in the bid price and no additional 
compensation will be allowed.   
 

B. All drawings, specifications, and other contract documents, and copies furnished by 
the Authority are its property.  They are not to be used on other work and with the 
exception of signed contract sets are to be returned to the Authority upon request at 
the completion of the work. The location of the work, its general nature and extent, and 
the form and general dimensions of the project and appurtenant works are shown on 
the contract drawings which are hereby made a part of these specifications as listed 
herein. 

 
C. The general intent of the contract, specifications, drawings, and other contract 

documents is that the Contractor shall: 
 

1. Furnish tools, qualified labor, material, equipment, qualified superintendence, and 
services, assurances and guarantees, and assumptions of risk and responsibility, 
necessary for the performance of the Work as set forth in the contract documents 
unless otherwise specifically provided. 

 
2. Begin work promptly and proceed expeditiously and continuously without 

cessation or shutdown of Work unless otherwise specifically approved in writing 
by the OCTA Engineer, or directed by the contract documents.  

 
3. Perform, complete, and make ready for its intended purpose, within the times 

specified, including additional times provided for certain conditions, the work or 
parts thereof covered by the contract, all in accordance with drawings, 
specifications, and modifications thereto and directions or instructions the OCTA 
Engineer may give to supplement the drawings and specifications.  The Contractor 
shall retain sole responsibility and expense for quality control of the work.  

 
D. Words and abbreviations which have well-known technical or trade meanings are used 

in the contract documents in accordance with such recognized meanings. 
 
E. The organization of the specifications into divisions, sections, parts, and paragraphs, 

and the arrangement of the drawings, shall not control the Contractor in dividing the 
work among subcontractors or in establishing the extent of work to be performed by 
any trade.  Study and compare the contract documents and immediately report to the 
OCTA Engineer any error, inconsistency, or omission that may be discovered.  
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Contractor shall be liable to OCTA for damage resulting from unreported errors, 
inconsistencies, or omissions in the contract documents. 

F. It will be the responsibility of the Contractor to stage the construction activities at the
project site, using the Site Specific Work Plan process (SSWP)

G. Ownership of Materials:

1. Materials furnished by the Contractor under this contract shall become the property
of the OCTA.

H. General Summary of Work:

1. Work to be performed by Contractor shall consist of the construction of the work
shown on the drawings and detailed in the specifications.

2. The descriptions provided in this section are general in nature and are not meant
to detail all work required by the contract documents.

3. The work under this contract generally consists of replacement of mechanical
equipment units including heating, ventilation, and air conditioning (HVAC) units,
heating and ventilation (HV) make-up air units, exhaust fans (EF), cyclone vacuum
(CV) units and any and all related work on the project located at Santa Ana Bus
Base 4301 West Mac Arthur Boulevard, Santa Ana, CA 92704.

4. This project is a facility modification project under OCTA Level 3 Health, Safety
and Environmental Specifications and requirements.

I. Other features of the work include, but are not limited to, the following:

1. Replacement of rooftop HVAC, HF, EF units and related work to provide a
complete functional mechanical system at each building at the Santa Ana Bus
Base.

a. Entire HVAC system, including existing units that are not being replaced,
to be cleaned as described in Section 23 01 30.52 Existing HVAC Air
Distribution System Cleaning.

2. Replacement of (4) cyclone units at the Fuel / Break / Tire Repair Building.

3. Temporary HVAC during construction.

4. Complete mobilization and demobilization.

5. Obtaining necessary construction and related permits from various jurisdictional
agencies. Contractor shall be responsible for all related fees from various
jurisdictional agencies.
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6. Obtain and pay for all licenses required by all jurisdictions associated with the 
approval and requirements of the project.  

 
            

1.02 INTENT OF DRAWINGS AND SPECIFICATIONS 

 
A. The intent of the drawings and specifications is to prescribe the details for construction 

and completion of the work that the Contractor undertakes to perform in accordance 
with the terms of the Contract.  Where the drawings or specifications describe portions 
of the work in general terms, but not complete detail, it is understood that only the best 
industry practice is to prevail and that only materials and workmanship of the first 
quality are to be used.  Unless otherwise specified, the Contractor shall furnish all 
labor, materials, tools, equipment, and incidentals, and perform all the work involved 
in executing the contract in a satisfactory and workmanlike manner. 

 
B. Drawings and specifications are essential parts of the Contract, and a requirement 

indicated in one is binding as though indicated in all.  They are intended to be 
complementary and to describe and provide for the complete work. 
 

C. Summaries or introductory descriptions of the work of individual sections do not limit 
requirements.  The Contractor's responsibilities include all requirements for proper 
execution of the work. 
 

D. Division 01 of the specifications governs all divisions.  Comply with Division 01 
requirements whether or not referenced in individual sections in Divisions 02-49.  
 

E. References to the singular include the plural and do not imply that only one unit of a 
product is required.  
 

F. Unless an object or activity is specified to be less than the total, the quantity or amount 
is all of the object or activity. 
 

G. Unless a requirement is specified to apply for a limited time, it applies for the duration 
of the work. 
 

H. "Including," "such as," "as follows," and similar terms do not limit the meaning to only 
items listed.  The phrase "but not limited to" is understood to follow these expressions. 
 

I. All items in a list apply unless the items are specified as choices. 
 

1.03 REFERENCE MATERIAL 

 
A. Reference specifications or standards referred to in the plans or specifications shall 

be the most recent version developed as of Contract award. Where referenced 
standards refer to the "specifications" or the "special conditions," this shall be 
understood by Contractor to mean the drawings and specifications of this contract.   
Contractor is responsible to obtain all reference material at its own expense and to 
make itself familiar with the requirements therein. 
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1.05 PROJECT ACCESS AND CONTRACT LIMITS 

 
A. Contractor shall submit a Traffic Management Plan as required on Section 01 14 43 

Environment Resource Protection, outlining access to the job site and maintaining the 
facility operational at all times.  

 
B. Construction activity shall be within the normal work hours between 7:00 am to 4:00 

pm Monday through Friday. Construction area shall be cordoned off using temporary 
barriers and chain link fencing unless otherwise noted on Contract Drawings. See 
contract documents for additional information on phasing and work windows.  

PART 2 – PRODUCTS 

Not Used 

PART 3 – EXECUTION 

Not Used 

PART 4 – MEASUREMENT AND PAYMENT 

No separate measurement or payment shall be made under this section. 

END OF SECTION 



REPLACEMENT OF MECHANICAL UNITS 

AT SANTA ANA BUS BASE 
 C-4-2550 

EXHIBIT B 

 

Rules and Hours of Operation 01 14 22 - 1 
 

SECTION 01 14 22 

RULES AND HOURS OF OPERATION 

PART 1 – GENERAL 

 
 
1.01 SUMMARY 

 
A. This section outlines rules and hours of operation to which Contractor shall conform 

during the execution of the work under this contract.  It is Contractor's responsibility 
to ensure that these rules are acceptable to OCTA. 

 
 
1.02 REFERENCE STANDARDS 

 
A. Comply with the provisions of applicable local, State, and Federal codes, standard 

plans and specifications, and recommended practices, and with OCTA policy, 
including: 

 
1. SSPWC:  Public Works Standards, Inc., Standard Specifications for Public Works 

Construction. 
 

2. Caltrans:  California Department of Transportation, Trenching and Shoring 
Manual. 
 

3. Cal/OSHA:  California Department of Industrial Relations, Division of 
Occupational Safety and Health (Cal/OSHA) regulations. 

 
4. OSHA:  Federal Occupational Safety and Health Administration regulations. 

 
 

1.03 SUBMITTALS 

 
A. Site Specific Work Plan (SSWP) containing the information specified herein. 
 
 

1.04 PROJECT COORDINATION 

 
A. Cooperate with the OCTA Project Manager in all matters requiring coordination. 

 
B. Coordinate execution of the work with the OCTA Project Manager to eliminate or 

minimize to the greatest extent possible interference with bus operations. 
 

C. Keep OCTA Project Manager fully informed regarding all work. 
 
 



REPLACEMENT OF MECHANICAL UNITS 

AT SANTA ANA BUS BASE 
 C-4-2550 

EXHIBIT B 

 

Rules and Hours of Operation 01 14 22 - 2 
 

1.05 CONTRACTOR'S RESPONSIBILITY 

 
A. Perform work in accordance with the contract and all applicable codes, ordinances, 

rules, regulations, orders, and other legal requirements of governmental bodies and 
public agencies having jurisdiction, including the OCTA. 

 
B. Damage caused by Contractor to third-party property, signal and communications 

equipment, or other facilities shall be repaired at Contractor's expense to a condition 
equal or better than the condition prior to Contractor entry and as accepted by the 
OCTA Project Manager.  At the sole discretion of the OCTA Project Manager, the 
OCTA Project Manager may direct repairs to be performed by other contractors.  
Charges for those repairs shall be deducted from Contractor's payment due under 
this Contract. 

 
C. Items shown on the drawings to be protected in place, or not identified as part of 

demolitions, removals, or modifications, shall be protected in place in accordance 
with SSPWC Section 7-9, Protection and Restoration of Existing Improvements, at 
no additional cost to the OCTA. 
 

D. Perform work within the operating envelope or which affects the operating system 
only after submitting a Site Specific Work Plan (SSWP) and receiving written 
approval of the SSWP from the OCTA Project Manager. 
 

E. Furnish all labor, materials, and equipment as required to perform and complete the 
work within the work windows in accordance with the approved schedule in the 
SSWP. 

 
 

1.06 SSWP – GENERAL CONTRACTOR REQUIREMENTS 

 

A. SSWPs with potential to impact normal functioning of any part of the operating 
system shall include a detailed schedule of events indicating the expected hourly 
progress of each activity that has duration of one hour or longer.  The schedule shall 
include a time at which each activity planned under the SSWP and the requested 
work window will be completed.  The total duration of the construction activities shall 
be less than the approved work window.  Contractor's failure to complete scheduled 
activities by the planned time or to put in place an approved contingency plan may 
adversely impact the operations of the bus base.   
 

B. The SSWP shall be prepared by the Contractor and shall include the following 
information:   

 
1. All activities necessary to perform construction activities. 

 
2. Conformance with all other requirements applicable under the contract 

documents. 
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3. A schedule for the work showing each activity and where and how it affects 
normal operation.  Each activity in the plan shall include all labor, materials, and 
equipment required to complete the activity within the OCTA allotted time period.  
 

4. List of approved proposed work plans to be performed under the SSWP, with 
names and phone numbers of Contractor's supervisors in charge of SSWP tasks. 

 
C. SSWPs must be of sufficient details, clarity, and organization to permit easy review 

and approval by the OCTA Project Manager before the proposed work is performed.  
SSWPs shall be submitted to the OCTA Project Manager as follows: 

 
1. At least 14 calendar days prior to start of work. 

 
D. The OCTA Project Manager may request explanations and changes to the SSWP to 

conform the SSWP to the requirements of the contract documents.  If the SSWP is 
not acceptable, Contractor shall revise the SSWP to make it acceptable.  Contractor 
is responsible for submitting a revised SSWP that can be reviewed and approved by 
the OCTA at least seven days in advance of any work. 

 
E. Contractor will be informed if the SSWP is acceptable not less than seven calendar 

days prior to the scheduled start of work within the operating envelope.  Once the 
SSWP is accepted, Contractor shall assemble the resources necessary to perform 
the work represented by the SSWP, so that necessary resources are available one 
day before the work is to be accomplished.  At that time, the OCTA Project Manager 
will make a final decision as to whether or not the work is to proceed as planned or 
will be canceled.  The prime consideration will be the stage of readiness of 
Contractor, which Contractor shall demonstrate to the OCTA Project Manager. 

 
 

1.07 SSWP – SPECIAL CONTRACTOR REQUIREMENTS 

 
A. Contractor shall provide sufficient personnel, equipment, materials, and all other 

resources necessary to return impacted facilities to full service upon the conclusion 
of the approved work window. 
 

B. Contractor shall perform the work expeditiously and continuously with no gaps or 
breaks in work activities or substantive reductions in the labor force, equipment, and 
materials necessary to construct, reconstruct, or repair the impacted facility to full 
service upon conclusion of the approved work window. 
 

C. In general, open excavation areas shall be protected per OSHA regulations.  
 
 

1.08 WORK WINDOWS - GENERAL 

 
A. Site-specific available work windows shall be as approved by the OCTA Project 

Manager under established procedures. 
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B. Construction hours shall be limited to 7:00 am to 4:00 pm Monday through Friday 
unless approved in writing in advance by OCTA and appropriate regulatory agencies.  

 
 
 

PART 2 – PRODUCTS 

 
Not Used 
 
 
 
PART 3 – EXECUTION 

 
Not Used 
 
 
 
PART 4 – MEASUREMENT AND PAYMENT 

 
No payment will be made to Contractor for work of this section.  
 

 
 

END OF SECTION 
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SECTION 01 14 23 

COORDINATION WITH OCTA AND LOCAL AGENCIES  

PART 1 - GENERAL 

 
1.01 SUMMARY 

 
A. Section Includes: 
 

1. Requirements for coordination with OCTA and Local Agencies. 
 

1.02 REGULATIONS 

 
A. If additional work is being performed by others, on or adjacent to the work site for this 

Contract, coordinate work with other activities in order to avoid conflicts. 
 

1.03 COORDINATION 

 
A. Coordination:  Contractor shall coordinate the Work as stated in the Conditions of the 

Contract. 
 

B. Relationship of Contract Documents:  Drawings, Specifications and other Contract 
Documents are intended to be complementary. What is required by one shall be as if 
required by all. What is shown or required, or may be reasonably inferred to be 
required, or which is usually and customarily provided for similar work, shall be 
included in the Work.     
 

C. Discrepancies in Contract Documents:  In the event of error, omission, ambiguity or 
conflict in the Drawings or Specifications, Contractor shall bring the matter to the 
OCTA’s attention in timely manner, for the OCTA’s determination and direction in 
accordance with provisions of the Conditions of the Contract.   

 
D. Construction Interfacing and Coordination:  Layout, Phasing, and Sequencing of 

Work shall be solely the Contractor's responsibility.  Contractor shall bring together 
the various parts, components, systems and assemblies as required for the correct 
interfacing and integration of all elements of Work.  Contractor shall coordinate Work 
to correctly and accurately connect abutting, adjoining, overlapping and related 
elements, including utilities, for a complete operational system to the satisfaction of 
the OCTA, agencies, and companies. Provide adequate access for OCTA buses to 
pass through all areas at all times. Do not block non-construction areas. 

 
E. Contractor shall notify OCTA a minimum of three (3) working days before excavation 

begin. The work shall be construction in phases where indicated on the contract 
drawings or specifications. A phase shall be completed and operational before 
proceeding to the next phase. 
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F. The Contractor shall cooperate fully with all forces of the Authority. Contractor should 
note that additional work is being conducted on site with other construction contracts 
and work of this contract must be coordinated amounts the trades and not additional 
compensation will be allowed for this coordination work. 

 
G. Unless otherwise directed, provide five (5) days notice of all utility outages and 

shutdowns.  Duration of outages and shutdowns shall not hinder normal operations 
and maintenance of the facility. In case of accidental damage to power or utility lines, 
repair power or utility line immediately, provide alternate source of power to keep 
facility operation during the repair period. 

 
 
1.04 GENERAL REQUIREMENTS 

 
A. Adhere to work window rules detailed in the approved SSWP under Section 01 14 

22, Rules and Hours of Operation and the specifications. 
 

B. See Section 01 14 22, Rules and Hours of Operation 
 

PART 2 – PRODUCTS 

Not Used 

PART 3 – EXECUTION 

 
Not Used 
 

PART 4 – MEASUREMENT AND PAYMENT 

 
No separate measurement or payment shall be made under this section. 
 
 

END OF SECTION 
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SECTION 01 14 25 

PROCEDURES IN CONSTRUCTION 

PART 1 - GENERAL 

 
1.01 SUMMARY 
 

A. Section Includes: 
 

1. Procedures used in performance of work of a general nature, including work by 
Contractor, Contractor use of work site, work zone limitations of site, and 
pollution controls. 

 
B. Related Sections: 
 

1. Section 01 14 23, Rules and Hour of Operation. 
 

2. Section 01 14 27, Legal Relations and Responsibility. 
 
 

1.02 WORK BY CONTRACTOR 
 

A. Provide work reasonably inferred from the drawings and specifications as being 
required to produce the intended result whether or not specifically called for. 
 

B. Work, materials, or equipment described in words which have known technical or 
trade meaning shall be deemed to carry the accepted meaning of recognized 
standards. 
 

C. Complete all work enumerated under the contract including but not limited to the 
following: 

 
1. Perform work set forth in the contract documents, including the drawings and 

specifications. 
 

2. Obtain required permits, inspections, and certifications for material compliance. 
 
 

1.03 SUBMITTALS 
 
A. All required submittals per OCTA Level 3 Health, Safety and Environmental 

Specification. 
 

B. Material Safety Data Sheets (MSDSs). 
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1.04 STORM WATER MANAGEMENT 
 

 
A. Contractor is responsible for preventing and/or mitigating potential chemical 

releases, erosion and sedimentation impacts associated with storm water runoff. 
Contractor shall comply with OCTA’s bus base industrial SWPPP and comply with 
the Statewide General Permit for Storm Water Discharges Associated with Industrial 
Activities (IGP) order number 2014-0057-DWQ or the latest order (See link below).  
Contractor shall prepare and submit a best management practices (BMP) plan for 
OCTA’s review and acceptance; and shall implement BMP plan and maintain the 
BMPs for the duration of the project. See Section 01 57 13, Temporary Erosion and 
Sedimentation Control, for additional requirements.  
(http://www.waterboards.ca.gov/board_decisions/adopted_orders/water_quality/2014
/wqo2014_0057_dwq_rev_mar2015.pdf). 

 
B. Use best management practices (BMPs) Contractor proposes in connection with the 

execution of construction activity at the project site.  Use BMPs included in the 
Construction Site Best Management Practices (BMP) Manual prepared by the 
California Stormwater Quality Association, www.cabmphandbooks.com. 
 

C. Provide copies of the contractor’s BMP plan to subcontractors and keep a copy 
available onsite at the project office.  Provide amendments to the BMP plan when 
there is a change in construction or operations, or where storm water runoff 
conditions may affect the discharge of significant quantities of pollutants to surface 
waters, groundwater, or separate municipal storm sewer systems.  Submit the 
amended BMP plan to the OCTA for review and acceptance as soon as practicable, 
and retain the amended plan on site. 

 
D. Preparation and implementation of an OCTA-accepted BMP plan does not relieve 

the Contractor or subcontractors of their responsibilities to comply with state, county, 
and local governmental requirements, including those for storm water management 
and non-point source runoff controls. 

 
 

1.05 MATERIAL SAFETY DATA SHEETS (MSDS) 
 
A. Material Safety Data Sheets (MSDSs) are prepared by manufacturers and suppliers 

of products that contain hazardous materials.  Hazardous material is defined as any 
substance which is a physical or health hazard, or is included in the Cal/OSHA 
Director's List of Hazardous Substances, or is listed by the California EPA Office of 
Environmental Health Hazard Assessment under Title 27 of the California Code of 
Regulations, Section 27001, Chemicals Known to the State to Cause Cancer or 
Reproductive Toxicity. 

 
B. No hazardous materials shall be delivered, stored, or used at any work site or facility 

unless they are properly labeled, tagged, or marked and a copy of the MSDS has 
been provided to the OCTA.  Provide a copy of any updated MSDS to the Engineer 
immediately. 
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C. Maintain a file of MSDSs at the work site.  Keep MSDS files current; add new or 
updated MSDSs immediately and provide a copy to the OCTA. 

 
D. See Contract Documents for OCTA Level 3 Health, Safety, and Environmental 

Specifications for additional requirements. 
 
 

1.06 CONTRACTOR USE OF WORK SITE 
 
A. Coordinate access, use, and preparation of facilities adjacent to project areas with 

owners and agencies.  Coordination shall include but not be limited to the following: 
 

1. Staging and laydown areas for use under this Contract are as specified or shown 
on the Drawings.  Staging and laydown areas not covered in the Contract 
Documents shall be requested in writing and approved by the OCTA.  The OCTA 
may or may not grant approval.  No equipment may be operated or materials 
stored or placed for any period of time in unfenced areas. Provide a fence to 
enclose each laydown or staging area within the right-of-way.  Furnish the OCTA 
with photographs of all staging and laydown areas to document their condition 
prior to start of work. 
 

2. Contractor shall submit construction staging plan as a part of SSWP for review 
and approval by OCTA.  The staging plan must be accepted by the OCTA prior 
to undertaking work in accordance with the staging plan. 
 

3. Prior to demobilization, restore to full serviceability fences, walls, signs, and 
gates affected by Contractor's access to the right-of-way. 

 
B. Confine work site operations to areas permitted by law, ordinances, permits, and the 

contract. 
 
C. Consider the safety of the work, OCTA patrons and property on and adjacent to the 

work site when determining amount, location, movement, and use of materials and 
equipment on work site. 

 
D. Do not load work site with excessive amounts of material, equipment, or other items 

which have the potential to interfere with the work or with bus base operations. 
 
E. Protect products, equipment, and materials stored on work site. 
 
F. Coordinate operations and secure from property owners at no cost to OCTA 

additional storage or work areas as needed for proper execution of the work.   
Adhere to the noise levels and work hours of local ordinances. 

 
G. Protect the general public from work-related activities, and do not unnecessarily 

inconvenience those persons by work activities. 
 
H. Submit proposed locations of staging areas for OCTA’s approval. 
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I. Preserve drainage facilities throughout the duration of the work so that there is no 
ponding or accumulation of water in any work site area, there is no flow of water 
diverted out of normal drainage channels. Maintain culvert inlets and outlets free of 
debris. 

 
J. Preserve existing right-of-way fences and walls, and replace any fences or walls 

damaged during the work to the satisfaction of the owner(s) of the fences or walls. 
 
K. Provide and maintain barriers and chain link fence around the work area as shown 

on the contract drawings.  
 
 

1.07 WORK ZONE LIMITATIONS OF SITE 
 
A. In addition to site utilization limitations and requirements indicated in contract 

documents, divide available space equitably among subcontractors and other entities 
needing access and space so as to provide best overall efficiency in performance of 
total work of the project. 

 
B. Schedule deliveries so as to minimize space and time requirements for storage of 

materials and equipment on site, with minimal disruption to adjoining property 
owners and operations.  Pick-up and delivery shall be conducted only during normal 
working hours and as approved by OCTA. Contractor shall give OCTA 48 hours 
notice prior to delivery of equipment or materials to the project site.  

 
 

1.08 POLLUTION CONTROLS 
 
A. Conduct operations for the execution of the project in compliance with applicable 

Federal, State, and local regulations controlling pollution and noise levels related to 
construction work, in accordance with Section 01 14 27, Legal Relations and 
Responsibility. 

 
 
 
PART 2 – PRODUCTS 
 
Not Used 
 
 

PART 3 – EXECUTION 

 
Not Used 
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PART 4 – MEASUREMENT AND PAYMENT 
 
No separate measurement or payment shall be made under this section. 

 

END OF SECTION 
 

 
 

THIS PAGE DELIBERATELY LEFT BLANK 
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SECTION 01 14 27 

 

LEGAL RELATIONS AND RESPONSIBILITY 

 
 

PART 1 – GENERAL 

 
1.01 SUMMARY 

 
A. Section Includes: 
 

1. Laws to be observed, fire prevention, protection of premises, use of explosives, 
access roads, construction roads, waste control, public relations, and pollution 
controls. 

 
2. This section complements requirements in other sections. 

 
 

1.02 LAWS TO BE OBSERVED 

 
A. Keep fully informed of State and Federal laws; county, municipal, and other local 

ordinances; regulations; and orders of authorities having jurisdiction that affect those 
engaged in the work, materials used in the work, or conduct of the work. 
 

B. Observe and comply with laws, ordinances, regulations, and orders of authorities 
having jurisdiction over the work.  Contractor's responsibilities include causing 
Contractor's agents, employees, subcontractors, and visitors to observe and comply 
with these laws, ordinances, regulations, and orders. 
 

C. Protect and indemnify OCTA and its officers and employees against claims and 
liabilities arising from or based on Contractor's violation of a law, ordinance, 
regulation, or order. 
 

D. Report to the OCTA, in writing within two days of discovery, discrepancies or 
inconsistencies discovered in the drawings, specifications, or contract documents in 
relation to laws, ordinances, regulations, or orders. 

 
 

1.03 COORDINATION WITH UTILITIES 

 
A. Coordinate with utility companies to ensure that utility locations are clearly marked 

for the duration of construction activities.  
 
 

1.04 FIRE PROTECTION 

 
A. Comply with Federal, State, county, municipal, and other laws and regulations 

pertaining to the prevention, control, and fighting of fire and to the conduct of welding 
and burning operations.  Procure all related permits and licenses. 
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B. Supply fire-fighting equipment, supplies, and personnel and perform work required 

by laws and regulations pertaining to fire protection.  If loss or damage results from 
fire or other cause, promptly repair loss or damage at no expense to OCTA. 

 
 

1.05 PROTECTION OF PREMISES 

 
A. Take precautions necessary and be responsible for maintaining lights, guards, signs, 

temporary passages, or other protection. 
 

B. Restore loss or damage to materials, tools, or other articles used or held for use in 
connection with the work at no expense to OCTA. 
 

C. Restore loss or damage as a result of fire or other cause attributable to Contractor or 
subcontractors at no expense to OCTA.  Promptly repair damage and restore loss to 
materials, tools, or other articles used or held for use in connection with the work.   
Carry the work to completion without damage to or interference with other work or 
contiguous property. 

 
 

1.06 USE OF EXPLOSIVES 

 
A. Use of explosives is not permitted unless specifically detailed in the specifications or 

approved in advance in writing by OCTA. 
 
 

1.07 WORK SITES AND WASTE MATERIAL 

 
A. Obtain required approvals and bear costs of location, construction, maintenance, 

operation, removal, and transportation of sanitation facilities and waste material from 
work sites.  Sanitation shall conform to local, State, and Federal requirements.  
Maintain work sites in a neat and orderly condition. 
 

B. Before starting work, submit to OCTA a contingency plan for cleanup of accidental 
spillage of toxic or detrimental materials and for restoration of soil damaged thereby 
to near-natural conditions.  Conduct the handling, storage, and disposal of waste 
material so as to avoid pollution of rivers, streams, ponds, or wells, and in 
compliance with local, State, and Federal environmental laws and regulations 
 

C. Contractor shall acquire all applicable permits. These permits include, but would not 
be limited to, a Section 404 Wetlands Fill Permit from the USACE, or a Report of 
Waste Discharge from the Regional Water Quality Control Board (RWQCB), and a 
Section 401 Water Quality Certification from the RWCQB. Additionally, a Section 
1602 Streambed Alteration Agreement from the California Department of Fish and 
Wildlife (CDFW) would be required for development that would cross or affect any 
stream course. 
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1.08 PUBLIC RELATIONS, CONVENIENCE, AND NOTICE OF DAMAGE 

 

A. Conduct operations so as to offer the least possible obstruction and inconvenience to 
the public.  Have under construction no greater length or amount of work than can be 
prosecuted properly with due regard to the rights of the public.  Control temporary 
noise from construction equipment by using work hour controls and maintenance of 
muffler systems on machinery as necessary. 
 

B. Provide, at Contractor's expense, adequate safeguards, safety devices, and 
protective equipment, and take other needed action, both at Contractor's own volition 
and as the OCTA may determine reasonably necessary, to protect property, life, 
health, and public safety in connection with the performance of the work covered by 
the contract.   
 

C. Notify the OCTA in writing within 24 hours after causing injury to persons or damage 
to public or private property, including above and below ground structures.  
Contractor shall be responsible and liable for all damages and injuries. 

 
 

1.09 ENVIRONMENTAL AND ANTI-POLLUTION 

 

A. Comply with Federal, State, county, municipal, and other local laws and regulations 
pertaining to the environment, including noise, aesthetics, air quality, water quality, 
and resources of archaeological significance.  Refer also to Section 01 14 43 
Environmental Resource Protection for additional requirements.  Expense of 
compliance with these laws and regulations is included in the lump sum and unit 
prices.  Provide water used for dust control, or for pre-wetting areas to be paved, as 
required; no payment will be made by OCTA for this water. 
 

B. Carry out grading and other work in a manner which will not create a pollution 
problem.  Temporary construction roads, haul roads, and work areas shall be 
maintained free from excessive dust by an approved program of sprinkling, 
graveling, chemical treatment, temporary asphalt pavement, or combination thereof 
for the duration of the work. 
 

C. Give attention to the effect of work operations upon the landscape, and take care to 
maintain natural surroundings undamaged.  Disturbances of land or waters outside 
the limits of construction shall be rehabilitated by Contractor at its expense, when 
and as directed by the OCTA. 
 

D. Prevent pollution of storm drains, rivers, streams, irrigation ditches, and reservoirs 
with sediment or other harmful materials.  Fuels, oils, bitumen, calcium chloride, 
cement, or other contaminants that would contribute to water pollution shall not be 
dumped into or placed where they will leach into storm drains, rivers, streams, 
irrigation ditches, or reservoirs.  If operating equipment in streambeds or in and 
around open waters, protect the quality of ground water, wetlands, and surface 
waters. 
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E. Protect adjacent properties and water resources from erosion and sediment damage 
throughout the duration of the contract.  Comply with applicable NPDES permits and 
Storm Water Pollution Prevention Plan (SWPPP) requirements.  See Section 01 14 
25, Procedures in Construction, and Section 01 57 13, Temporary Erosion and 
Sedimentation Control. 
 

F. Do not conduct construction activities outside the right-of-way during muddy or wet 
ground conditions. 
 

G. If archaeological remains are uncovered during construction, stop grading operations 
in the vicinity of the find and immediately notify the OCTA.  Refer to Section 01 14 
43, Environmental and Resource protection for additional requirements. 

 
H. Costs associated with environmental and pollution control measures are considered 

incidental to the contract work, at no additional cost to OCTA. 
 

I. Take the following actions and others as necessary to control environmental 
pollution: 

 
1. Reduce air pollution by minimizing dust, containing chemical vapors, and 

controlling engine exhaust gases.  Limit idling of machinery as directed by the 
OCTA. 
 

2. Reduce water pollution by control of sanitary facilities and proper storage of fuel 
and other contaminants. 
 

3. Reduce turbidity and siltation by controlling erosion and sedimentation. 
 

4. Minimize noise levels. 
 

5. Dispose of waste and spoil properly. 
 

6. Prevent landscape defacement and damage. 
 

J. Comply with South Coast Air Quality Management District (SCAQMD) Rule 403 to 
control fugitive dust emissions.  In addition to the requirements contained therein, 
comply with the following: 

 
1. Water all land clearing/earth moving activity areas to control dust as required by 

the OCTA.  Areas shall remain visibly moist during active operations. 
 

2. Visually inspect construction equipment prior to leaving work sites.  Wash off any 
loose dirt with wheel washers as necessary. 
 

3. Properly tune and maintain all construction equipment in accordance with                    
manufacturer’s specifications.   
 

4. Maintain and operate construction equipment so as to minimize exhaust 
emissions.  During construction activities, trucks and vehicles in loading and 
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unloading queues shall have their engines turned off when not in use to reduce 
noise and exhaust emissions. 
 

5. Establish on-site construction equipment staging areas and construction worker 
parking lots on either paved surfaces or unpaved surfaces treated with soil 
stabilization materials. 
 

6. Use electricity from power poles where feasible, rather than temporary diesel or 
gasoline powered generators.  Muffle noise from generators to the extent 
practical. 
 

7. Use on-site mobile equipment powered by alternative fuel sources, such as ultra-
low sulfur diesel, methanol, natural gas, propane or butane. 
 

8. Construction grading or earth moving on days when wind gusts exceed or are 
forecast to exceed 25 mph is prohibited.   

 

 

PART 2 – PRODUCTS 

 

Not Used 
 
 
 
PART 3 – EXECUTION 

 

Not Used 
 
 
 
PART 4 – MEASUREMENT AND PAYMENT 

 
A. There will be no separate measurement for work of this section. 
 
B. Full compensation for all work involved shall be included in the various items of 

work, and no separate payment shall be allowed therefor. 
 

 

END OF SECTION 
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SECTION 01 14 43 
 

ENVIRONMENTAL RESOURCE PROTECTION 
 

PART 1 – GENERAL 
 
1.01 SUMMARY 
 

A. Section Includes: 
 

1. Protection of species habitat. 
 

2. Protection of archaeological resources. 
 

3. Protection of paleontological resources (fossils). 
 

4. Protection of human remains. 
 

5. Protection from previously existing contamination. 
 

6. Prevention of fuel spills and hazardous material spills. 
 

7. Prevention of stored fuel leaks. 
 

8. Protection of stormwater quality and control of stormwater quantity. 
 

9. Prevention of traffic impacts. 
 

10. Prevention of road damage. 
 

11. Prevention of fugitive dust. 
 

12. SCAQMD requirements. 
 

13. Disposal of refuse. 
 

B. Related Sections: 
 

1. Section 01 14 25, Procedures in Construction. 
 

2. Section 01 14 27, Legal Relations and Responsibility. 
 
 

1.02 SUBMITTALS 
 

A. Submit under Section 01 33 00, Submittal Procedures. 
 

B. Written commitment to clean up leaks of fuel or hazardous materials. 



REPLACEMENT OF MECHANICAL UNITS 
AT SANTA ANA BUS BASE 

 C-4-2550 
EXHIBIT B 

 
 

Environmental Resource Protection 01 14 43 - 2 

 
C. Traffic Management plan. 

 
 
1.03 GENERAL 
 

A. Provisions of this section are required to reduce or avoid potential environmental 
impacts of the project, in accordance with environmental mitigation measures 
imposed by the OCTA and other responsible agencies. 
 

B. This section summarizes required mitigation. Proceed with mitigation only after 
consultation with OCTA and Contractor’s biological, archaeological, and geological 
consultants. 

 
 
 

PART 2 – PRODUCTS 
 
Not Used 
 
 
PART 3 – EXECUTION 
 
3.01 PROTECTION OF SPECIES HABITAT 
 

 
A. Avoid placement of construction equipment and personnel within environmentally 

sensitive habitat areas used by target species of concern.  Activities that cannot be 
conducted without placement of construction equipment and personnel within 
sensitive habitats shall be timed to avoid the breeding season of the target species of 
concern.  Coordinate such activities and their timing with the OCTA. 
 

B. Locate equipment storage, fueling and staging areas to minimize risks of direct 
drainage or runoff into riparian areas or other environmentally sensitive habitats.  
Take every precaution to prevent the release of toxic substances into surface waters.  
Report immediately all project spills of hazardous materials to the OCTA, OCTA, US 
Fish and Wildlife Service (USFWS), California Department of Fish and Wildlife 
(CDFW), and Regional Water Quality Control Board (RWQCB).  Immediately clean 
up hazardous materials and remove all contaminated soils; dispose of only at 
approved disposal sites. 
 

C. Stockpiling and staging of materials shall be limited to disturbed areas without native 
vegetation, areas to be impacted by the project or in non-sensitive habitats. 
 

D. Establish No-Fueling zones within a minimum of 33 feet from all drainages and fire-
sensitive areas. 
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E. Maintain project areas clean of debris to avoid attracting predators of the target 
species of concern.  Enclose all food related trash in sealed containers and regularly 
remove from site.  Pets of construction personnel shall not be allowed on site where 
they may come into contact with any listed species. 
 

F. If dead or injured listed species are located, biologist, in consultation with the OCTA, 
will notify the USFWS and the CDFG according to required protocols.  Obtain 
instructions form the OCTA on how to proceed following such discovery. 
 

G. Nesting avian species protected by the Migratory Bird Treaty Act (MBTA):  
 

1. For any construction activities or vegetation removal between February 15 and 
August 31, a nesting bird survey shall be conducted by contractor’s qualified 
biologist of all habitats within 250 feet of the construction area. Surveys shall be 
conducted no less than 14 days and no more than 30 days prior to 
commencement of construction activities and vegetation removal. The nesting 
bird surveys will be conducted in accordance with CDFG protocol as applicable. 
If no active nests are identified on or within 250 feet of the construction site, no 
further mitigation is necessary. A copy of the pre-construction survey shall be 
submitted to the local agencies jurisdiction. If an active nest of a MBTA protected 
species is identified onsite (per established thresholds) a 100-foot no-work buffer 
shall be maintained between the nest and construction activity. This buffer can 
be reduced in consultation with CDFW and/or USFWS.  

 
2. Completion of the nesting cycle shall be determined by qualified ornithologist or 

biologist. 
 

 
3.02 PROTECTION OF ARCHAEOLOGICAL RESOURCES 
 

A. If evidence of an archaeological site or other suspected historical resource as 
defined by CEQA Guidelines Section 15064.5, including darkened soil representing 
past human activity, that could conceal material remains (e.g., worked stone, fired 
clay vessels, faunal bone, hearths, storage pits, or burials) are discovered during any 
project-related earth-disturbing activities (including projects that would not encounter 
undisturbed soils), all earth-disturbing activity within 100 feet of the find shall be 
halted and OCTA  shall be notified.  

 
 

3.03 PROTECTION OF PALEONTOLOGICAL RESOURCES (FOSSILS) 
 

A. Should paleontological resources (i.e., fossil remains) be identified at a particular site 
during project construction, the construction foreman shall cease construction within 
100 feet of the find until a qualified professional can provide an evaluation.  

 
 

3.04 PROTECTION OF HUMAN REMAINS  
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A. In the event of the discovery of human remains during construction, procedures 
outlined in Section 15064.5(e) of the CEQA Guidelines shall be strictly followed. 
Upon discovery all excavation at the site or any nearby area reasonably suspected to 
overlie human remains shall cease immediately.  Notify OCTA immediately.  OCTA 
will notify County Coroner who will determine if remains are Native American.  If the 
remains are determined to be Native American, the coroner will contact the Native 
American Heritage OCTA (NAHC).  The NAHC will identify the Most Likely 
Descendent (MLD).  The MLD will make recommendations for the appropriate 
treatment and disposition of the remains and any associated artifacts in accordance 
with Public Resources Code (PRC), Section 5097.98.  Do not commence 
construction in the area until notified to do so by the OCTA. 

 
 
3.05 PROTECTION FROM PREVIOUSLY EXISTING CONTAMINATION  
 

A. In the event that previously unknown or unidentified soil and/or groundwater 
contamination that could present a threat to human health or the environment is 
encountered during construction of the proposed project, construction activities in the 
immediate vicinity of the contamination shall cease immediately. If contamination is 
encountered, a Risk Management Plan shall be prepared and implemented that (1) 
identifies the contaminants of concern and the potential risk each contaminant would 
pose to human health and the environment during construction and post 
development and (2) describes measures to be taken to protect workers, and the 
public from exposure to potential site hazards. Such measures could include a range 
of options, including, but not limited to, physical site controls during construction, 
remediation, long-term monitoring, post development maintenance or access 
limitations, or some combination thereof. Depending on the nature of contamination, 
if any, appropriate agencies shall be notified. If needed, a Site Health and Safety 
Plan that meets Occupational Safety and Health Administration requirements shall 
be prepared and in place prior to commencement of work in any contaminated area. 

 
3.06 PREVENTION OF FUEL SPILLS AND HAZARDOUS MATERIAL SPILLS  
 

A. Store fuel, hazardous materials, and chemicals of all types in a contained staging 
area. 
 

B. Conduct equipment refueling and maintenance in the contained staging area. 
 

C. Check vehicles daily for leaks. 
 
 

3.07 PREVENTION OF STORED FUEL LEAKS 
 

A. Provide berms or other secondary containment at fuel/chemical storage areas.  
 

B. Test storage tanks, valves, etc., for leaks. 
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C. Submit a written commitment to provide labor, equipment, and materials to promptly 
clean up any leakage. 

 
 

3.08 PROTECTION OF STORMWATER QUALITY AND CONTROL OF QUANTITY 
 

A. Comply with the stormwater quality plan prepared before issuance of construction 
permits.   The plan will incorporate the state's industrial best management practices 
and other techniques if more effective.  Refer to Section 01 14 25 Procedures in 
Construction for additional requirements. 
 

B. Runoff from impervious areas is to be detained, treated to industrial standards, and 
released under control.   

 
 

3.09 PREVENTION OF TRAFFIC IMPACTS 
 

A. The Contractor shall prepare and submit a Traffic Management Plan in conjunction 
with local jurisdictions addressing the following: 

 
1. Detours. 

 
2. Coordination with any other construction projects. 

 
3. Length and timing of street closures. 

 
4. Coordination with police and fire departments regarding changes in emergency 

access routes.  
 

5. Temporary access routes and signage for any affected commercial property. 
 

6. Contact information for OCTA, contractors and their personnel. 
 
B. Conform to all conditions required therein.  Notify Resident Inspector in advance of 

any constructions activities that could potentially violate the requirements and 
conditions set forth in the plan. 
 

C. Construction parking shall be configured to minimize traffic interference during the 
construction period and, therefore, reduce idling of traffic.  
 

D. Temporary traffic controls are provided, such as a flag person, during all phases of 
construction to facilitate smooth traffic flow.  
 

E. Construction activities that affect traffic flow on the arterial system be scheduled to 
off-peak hours (10:00 A.M. to 4:00 P.M.).  
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F. Dedicated on-site and off-site left-turn lanes on truck hauling routes be utilized for 
movement of construction trucks and equipment on site and off site to the extent 
feasible during construction activities.  
 

G. To ensure adequate access for emergency vehicles when construction activities 
would result in temporary lane or roadway closures, the contractor shall consult with 
the local agencies, Police and Fire Departments to disclose temporary lane or 
roadway closures and alternative travel routes. The contractor shall be required to 
keep a minimum of one lane in each direction free from encumbrances at all times 
on perimeter streets accessing the project site. If construction activities require the 
complete closure of a roadway segment, the Contractor shall coordinate with the 
local agencies, Police and Fire Departments to designate proper detour routes and 
signage indicating alternative routes. 

 
 

3.10 PREVENTION OF ROAD DAMAGE 
 

A. Before and after offsite road and utility construction, videotape the affected roadway 
and its access roads. 
 

B. Temporarily repair roadway damage caused during construction. 
 

C. Permanently restore damaged roadway to its original condition immediately after 
offsite improvements are completed. 
 

D. Establish construction truck routes with local jurisdictions before beginning offsite 
work.  Refer to Section 01 14 27 Legal Relations and Responsibility for additional 
requirements. 
 

E. Consult with local jurisdictions to coordinate offsite work with other projects in the 
vicinity. 

 
3.11 SCAQMD REQUIREMENTS 
 

A. Refer to Section 01 14 27 Legal Relations and Responsibility for these requirements. 
 

B. All diesel-powered equipment used will be retrofitted with after-treatment products 
(e.g., engine catalysts).  
 

C. All heavy-duty diesel-powered equipment operating and refueling at the project site 
use low-NOX diesel fuel to the extent that it is readily available and cost effective (up 
to 125 percent of the cost of California Air Resources Board diesel) in the South 
Coast Air Basin (this does not apply to diesel powered trucks traveling to and from 
the project site).  
 

D. Construction equipment engines be maintained in good condition and in proper tune 
per manufacturer’s specification for the duration of construction.  
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E. Construction operations rely on the electricity infrastructure surrounding the 
construction site rather than electrical generators powered by internal combustion 
engines.  
 

F. As required by South Coast Air Quality Management District Rule 403—Fugitive 
Dust, all construction activities that are capable of generating fugitive dust are 
required to implement dust control measures during each phase of project 
development to reduce the amount of particulate matter entrained in the ambient air. 
These measures include the following:  

 
1. Application of soil stabilizers to inactive construction areas.  

 
2. Quick replacement of ground cover in disturbed areas.  

 
3. Watering of exposed surfaces three times daily.  

 
4. Watering of all unpaved haul roads three times daily.  

 
5. Covering all stock piles with tarp.  

 
6. Reduction of vehicle speed on unpaved roads.  

 
7. Post signs on-site limiting traffic to 15 miles per hour or less.  

 
8. Sweep streets adjacent to the project site at the end of the day or hourly per 

Section 01 14 27, 1.10 J if visible soil material is carried over to adjacent roads.  
 

9. Cover or have water applied to the exposed surface of all trucks  hauling dirt, 
sand, soil, or other loose materials prior to leaving the site  to prevent dust from 
impacting the surrounding areas.  

 
3.12 PREVENTION OF NOISE IMPACTS 
 

A. Limit noise-producing activities to hours required by the local jurisdictions for 
construction activities.   

 
B. Construction-related equipment, including heavy-duty equipment, motor vehicles, 

and portable equipment, shall be turned off when not in use for more than 30 
minutes. Diesel-fueled commercial motor vehicles with gross vehicular weight ratings 
of greater than 10,000 pounds shall be turned off when not in use for more than 5 
minutes. 
 

C. Contractor shall require by contract specifications that the following construction best 
management practices (BMPs) be implemented by contractors to reduce 
construction noise levels: 
 
1. As requested by the OCTA’s Project Manager and/or specified in Contract 

Document, two weeks prior to the commencement of construction, the Contractor 
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shall provide notification to surrounding land uses within 300 feet of the project 
site disclosing the construction schedule, including the various types of activities 
that would be occurring throughout the duration of the construction period.  
 

2. Ensure that construction equipment is properly muffled according to industry 
standards and be in good working condition. 
 

3. Place noise-generating construction equipment and locate construction staging 
areas away from sensitive uses, where feasible. 

 
4. Schedule high noise-producing activities between the hours of 8:00 A.M. and 

3:30 P.M. to minimize disruption on sensitive uses, Monday through Friday.  
 

5. Implement noise attenuation measures, which may include, but are not limited to, 
temporary noise barriers or noise blankets around stationary construction noise 
sources. 

 
 

6. Use electric air compressors and similar power tools rather than diesel 
equipment, where feasible. 
 

7. Construction-related equipment, including heavy-duty equipment, motor vehicles, 
and portable equipment, shall be turned off when not in use for more than 10 
minutes. 
 

8. Construction hours, allowable workdays, and the phone number of the job 
superintendent shall be clearly posted at all construction entrances to allow for 
surrounding owners and residents to contact the job superintendent. If the City or 
the job superintendent receives a complaint, the superintendent shall investigate, 
take appropriate corrective action, and report the action taken to the reporting 
party.   

 
D. Construction staging areas along with the operation of earthmoving equipment within 

the project area would be located as far away from vibration and noise sensitive sites 
as possible.  
 

E. Heavily loaded trucks used during construction would be routed away from 
residential streets.  
 

 
3.13 DISPOSAL OF REFUSE 
 

The Contractor shall establish a construction management plan with Disposal Company 
to divert a target of 50 percent of construction, demolition, and site clearing waste. 
 
 

PART 4 – MEASUREMENT AND PAYMENT 
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No separate measurement or payment will be made for the work of this section. 

 
 

END OF SECTION 
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SECTION 01 25 00 

 

SUBSTITUTION PROCEDURES 

 

 

PART 1 - GENERAL 

 

1.02 SUMMARY 

 

A. Section Includes: 
 

1. Administrative and procedural requirements for requesting substitutions. 
 

B. Definitions: 
 
1. Substitutions: Requests by the Contractor to deviate from specified requirements 

for products, material, equipment, and methods, or to provide products other than 
those specified, shall be considered requests for substitutions, limited to the 
following conditions: 
 
a. Substitutions requested during the bidding period and accepted prior to the 

execution of the Contract.  
 

b. Substitutions requested after execution of the Contract.  
 

C. Substitution Provisions: Refer to substitution provisions of the Instructions to Bidders, 
in addition to the following specific requirements.  
 

D. Substitution Request Submittal Period:  
 

1. Time Limit:  
 
a. Substitutions requested during Bidding Period: OCTA will consider requests 

for substitutions if received during bidding. Request permission for 

substitutions from the OCTA per provisions of the Instructions to Bidders. If 

approved, OCTA will issue an addendum allowing all bidders to incorporate 

the request substitution.  

b. Substitutions requested after execution of Contract: Only within 14 calendar 

days of the Notice to Proceed will the Authority and the Engineer consider 

requests for substitutions, requests submitted after this will be denied.  

2. Product Availability Waiver: Substitutions will be considered 21 calendar days of 
execution of the Agreement only when a product becomes unavailable due to no 
fault of the Contractor. Failure to place orders for specified products sufficiently in 
advance of required date for incorporation into the Work will not be considered as 
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a valid reason for which Contractor may request a substitution or deviation from 
requirements of the Drawings and Specifications.  

 

 
1.02 SUBMITTAL REQUIREMENTS 

 

A. Substitution Requests:  Submit  a substitution request for each product for 
consideration to the OCTA.  Identify product or fabrication or installation method 
proposed for substitution.  Include specification section number and title and drawing 
numbers and titles. 

 
1. Substitution Request Form:  Use form acceptable to OCTA Project Manager. 

 
2. Documentation: Substitutions will not be considered when they are indicated or 

implied on shop drawings, product data or sample submittals without a separate 
written request, or when acceptance will required substantial revision of the 
Contract Documents. Show compliance with requirements and the following, as 
applicable: 

 

a. Statement indicating why specified material or product cannot be provided. 
 

b. Coordination information, including a list of changes or modifications needed 
to other parts of the work and to construction performed by OCTA and 
separate contractors, which will be necessary to accommodate proposed 
substitution. 

 

c. Detailed comparison of significant qualities of proposed substitution with 
those of the work specified.  Significant qualities may include attributes such 
as performance, weight, size, durability, visual effect, and specific features 
and requirements indicated or specified. 
 

d. Product data, including drawings and descriptions of products and fabrication 
and installation procedures. 
 

e. Samples, where applicable or requested. 
 

f. List of similar installations for completed projects with project names and 
addresses and names and addresses of architects and owners. 
 

g. Material test reports from a qualified testing agency indicating and 
interpreting test results for compliance with requirements indicated or 
specified. 

 

h. Research/evaluation reports evidencing compliance with building code in 
effect for project, from a model code organization acceptable to Inspector and 
authorities having jurisdiction. 
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i. Detailed comparison of Contractor's Construction Schedule using proposed 
substitution with products specified for the work, including effect on the 
overall contract time.  If specified product or method of construction cannot 
be provided within the contract time, include letter from manufacturer, on 
manufacturer's letterhead, stating lack of availability or delays in delivery. 

 

j. Cost information, including a proposal of change, if any, in the contract sum. 
 

k. Contractor's certification that Contractor has investigated proposed 
substitution and that it complies with requirements in the contract documents 
and is appropriate for applications indicated.  Contractor further certifies that 
Contractor will provide the same or better guarantee or warranty as for 
specified product or method of construction.  Contractor shall also certify that 
Contractor will coordinate installation of accepted substitution into work, 
making any changes as may be required for work to be complete in all 
respects as specified. 

 

l. Contractor's waiver of rights to additional payment or time that may 
subsequently become necessary because of failure of proposed substitution 
to produce indicated results. 
 

m. Only one request for substitution will be considered for each product.  
 

n. If the proposed substitution is not accepted, provide the specified product.  
 

3. OCTA Project Manager's Action:  If necessary, OCTA Project Manager will 
request additional information or documentation for evaluation within 7 days of 
receipt of a request for substitution.  OCTA Project Manager will notify Contractor 
of acceptance or rejection of proposed substitution within 15 days of receipt of 
request, or 7 days of receipt of additional information or documentation, 
whichever is later. 

 
a. Form of Acceptance:  Change Order, if costs involved; otherwise written 

approval. 
 

b. Use product specified if OCTA Project Manager is unable to make a decision 
on proposed substitution within time allocated. 

 
 

1.03 COMPARABLE PRODUCTS 

 

A. See Section 01 60 00, Product Requirements, for discussion of comparable 
products. 
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1.04 PRODUCT SUBSTITUTIONS 

 

A. OCTA Project Manager will consider Contractor's request for substitution when the 
following conditions are satisfied.  If the following conditions are not satisfied, OCTA 
Project Manager will return requests without action, except to record noncompliance 
with these requirements: 

 
1. Requested substitution is submitted within the time frame stated herein above.  

 
2. Requested substitution offers OCTA a substantial advantage in cost, time, 

energy conservation, or other considerations, after deducting additional 
responsibilities OCTA must assume.  OCTA’s additional responsibilities may 
include compensation to consultants for redesign and evaluation services, 
increased cost of other construction by OCTA, and similar considerations. 
 

3. Requested substitution does not require extensive redesign of the project or 
revisions to the contract documents. 
 

4. Requested substitution is consistent with the contract documents and will 
produce indicated results. 
 

5. Substitution request is fully documented and properly submitted. 
 

6. Requested substitution will not adversely affect Contractor's Construction 
Schedule. 
 

7. Requested substitution has received necessary approvals of authorities having 
jurisdiction. 
 

8. Requested substitution is compatible with other portions of the work. 
 

9. Requested substitution has been coordinated with other portions of the work. 
 

10. Requested substitution provides specified warranty. 
 

11. If requested substitution involves more than one contractor, requested 
substitution has been coordinated with other portions of the work, is uniform and 
consistent, is compatible with other products, and is acceptable to all contractors 
involved. 

 
B. Substitutions will not be considered if they are indicated or implied on shop drawings 

or project data submittals or Requests for Information without formal submittal 
request detailed in this section. 

 
 
1.05 AVAILABILITY OF SPECIFIED ITEMS 
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A. Prior to execution of Contract, Contractor shall verify that all specified items will be 

available as required by the schedule for orderly and timely progress of the work.  

Notify OCTA Project Manager if specified items will not be available. 

 

B. Costs of delays because of non-availability of specified items, when such delays                             

could have been avoided by the Contractor, will deducted from amounts due or to 

become due the contractor, and will not be borne by OCTA. 

 

C. Substitutions during construction for prior approved items will only be considered 

under the following circumstances:  

 

1. Substitution is required for compliance with subsequent interpretation of code. 
 

2. Specified item cannot be provided within the contract time or becomes 
unavailable through no fault of contractor. 
 

3. Subsequent information discloses that specified item or system will not perform 
properly or fit in designated space, or manufacturer or supplier refuses to certify 
or warrant performance as required. 

 

 

 

PART 2 – PRODUCTS 

 

Not Used. 

 

 

PART 3 – EXECUTION 

 

Not Used 
 

 

 

PART 4 – MEASUREMENT AND PAYMENT 

 

A. No separate measurement will be made for the work of this section. 

 

B. No separate payment will be made for the work of this section. 

 

 

END OF SECTION 
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SECTION 01 26 00 

 

CONTRACT MODIFICATION PROCEDURES 

 

PART 1 – GENERAL 

 

1.01 SUMMARY 

 
A. Section Includes: 

 
1. Administrative and procedural requirements for handling and processing contract 

modifications. 
 

B. Related Sections: 
 
1. Section 01 60 00, Product Requirements, for procedures to approve comparable 

products. 
 

2. Section 01 25 00, Substitution Procedures, for procedures to propose 
substitutions. 

 
3. Section 01 26 13 Requests for Information, for procedures to clarify and interpret 

the contract documents. 
 
 

1.02  MINOR CHANGES IN THE WORK / FIELD ORDERS 

 
A. OCTA will issue supplemental instructions authorizing minor changes in the work, 

not involving adjustment to the Contract Price or the Contract Time, in written form. 
 
 

1.03 DOCUMENTATION OF CHANGES IN AGREEMENT PRICE AND AGREEMENT TIME 

 
A. Documentation of Changes in Contract Sum and Contract Time: Contractor shall 

provide full information required for evaluation of proposed changes and to 
substantiate costs of changes in the Work. 
 
1. Maintain detailed records of Work completed on time and material basis.  

Contractor shall use “Daily Extra Work Report” provided by the Authority.  All 
extra work reports shall be signed by the Authority and the Contractor verifying 
all extra materials and labor incorporated into the project at the end of each work 
day. 

 
2. Document each quotation for a change in Contract Sum and Contract Time, with 

sufficient cost breakdown data for labor, materials, and equipment to allow 
evaluation of the quotation. 
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3. Provide details of cost of all material used for change in work. Provide detail of 
labor hours expended in change of work, and wage rate of worker.  Provide total 
of hours equipment was used in the work, and hourly rate of the equipment.   

 
B. Additional Data: Upon request by the Engineer, provide additional data to support 

computations: 
 
1.  Quantity of product, material, labor, and equipment. 
 
2.  Overhead and profit (20% includes all superintendence, taxes, insurance, 

bonds, overhead and profit, etc.).  20 percent overhead and profit shall be 
divided between Contractor and sub-contractor(s).  

 
3.  Justification for change in Contract Time, if claimed. 
 
4.   Credit for deletions from Contract, similarly documented. 

 
 

1.04 CHANGE PROCEDURES 

 
A. Change Procedure – General:  The following describe administrative procedures to 

be followed in complying with provisions of the Conditions of the Contract for 
changes in the Work. 
 

B. The Engineer’s Supplemental Instructions:  Minor changes in the Work, not involving 
an adjustment in either the Contract Sum or Contract Time, as authorized by the 
Conditions of the Contract.  The Contractor shall take prompt action on such 
instructions. 
 

C. OCTA-Initiated Proposal Requests: OCTA will issue a detailed description of 
proposed changes in the work that may require adjustment to the Contract Price or 
the Contract Time.  If necessary, the description will include supplemental or revised 
drawings and specifications. 

 
1. Proposal Requests issued by OCTA are not instructions either to stop work in 

progress or to execute the proposed change. 
 

2. Proposal Request may include an estimate of additional or deductions in 
Contract Sum or Contract Time for executing the change and may include 
stipulations regarding overtime work and period of time the requested response 
from the Contractor shall be considered valid.  

 
a. Within time specified in Proposal Request or five (5) calendar days, when not 

otherwise specified, after receipt of Proposal Request, submit a quotation 
estimating cost adjustments to the Contract Price and the Contract Time 
necessary to execute the change. Include a list of quantities of products 
required or eliminated and unit costs, with total amount of purchases and 
credits to be made.  If requested, furnish survey data to substantiate 
quantities. 
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b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 

trade discounts. 
 

c. Include costs of labor and supervision directly attributable to the change.  
 

d. Include an updated Contractor’s construction schedule that indicates the 
effect of the change, including, but not limited to, changes in activity duration, 
start and finish times, and activity relationship.  Use available total float 
before requesting an extension of the Contract Time. 

 
e. Submit name of individual authorized to receive construction change 

documents and who is responsible for informing others in Contractor’s 
employ or subcontractors of changes in the Work.  
 

f. Quotation Form:  Use forms acceptable to OCTA. 
  

D. Upon OCTA’s approval of a Proposal Request, OCTA will issue a Change Order for 
signatures of OCTA and Contractor. The OCTA and Contractor will sign the Change 
Order indicating acceptance and approval of the change.  
 
 

1.05 WORK CHANGE DIRECTIVE 

 
A. Work Change Directive:  In accordance with provisions of the Conditions of the 

Contract, OCTA may issue a Work Change Directive.  A Work Change Directive 
instructs Contractor to proceed with a change in the work, for subsequent inclusion in 
a Change Order. 
 

B. Work Change Directive contains a complete description of change in the work.  It 
also designates method to be followed to determine change in the Contract Price or 
the Contract Time. Contractor shall promptly execute the change in the Work.  

 
C. Changes Based on Stipulated Sum or Time:  Construction Change Directive shall be 

based on stipulated adjustment in Contract Sum and Contract Time as mutually-
acceptable to the Authority and Contractor and the change shall be performed 
immediately.  A Change Order for this amount shall be executed at the earliest 
convenience of all parties. Contractor shall provide a cost estimate based on section 
1.03 of this section. 
 

D. Changes Based on Unit Costs or Quantities:  When scope of change cannot be 
accurately determined in advance, a Construction Change Directive shall be 
executed based on mutually-acceptable quantities and pre-determined unit prices.  
Actual costs shall be determined after completion of the Work and a Change Order 
for this amount shall be executed.   

 
E. Changes Based on Time and Material Costs:  If directed for changes for which 

amounts are not defined or are disputed, a Construction Change Directive will be 
issued by the Authority and Contractor shall execute the Work, keeping accurate 
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records of time, both labor and calendar days, and cost of materials. See Section 
1.03. A. 1. 
 

F. Cost and Time Resolution:  If amounts for changes in Agreement price and 
Agreement time cannot be agreed upon by the Authority and Contractor, amounts 
shall be resolved in accordance with requirements of the Conditions of the Contract 
for resolution of disputes. 
 

G. Documentation:  Maintain detailed records on a time and material basis of work 
required by the Work Change Directive. The total construction cost of the change 
shall not exceed the mutually agreed adjustment in Contract Sum and Contract time 
of the Change Order.  

 
H. After completion of change, submit an itemized account and supporting data 

necessary to substantiate cost and time adjustments to the contract. 
 
 

1.06 CHANGE ORDER 

 
A. Change Orders, General: 

 
1. In accordance with provisions of the Conditions of the Contract, the Engineer and 

Authority will review Contractor’s response to a Proposal Request or a 
Construction Change Directive and determine with the Contractor the acceptable 
amount, if any, of the change in Contract Sum and Contract Time. 

 
2. When agreement is reached on the change in Contract Time and Sum, the 

Engineer will prepare a Change Order, with supplementary documents 
(Contractor’s cost estimate) as necessary to describe the change and the 
associated costs and schedule impacts, if any. 

 
3. The Authority and Contractor will sign the Change Order indicating acceptance 

and approval of the change. 
 
 

1.07 RECONCILIATION OF CHANGE ORDER 

 
A. Schedule of Values:  Promptly revise the Schedule of Values and Application for 

Payment forms to record each authorized Change Order as a separate line item and 
adjustment to the Contract Sum. 
 

B. Schedules:  Promptly revise progress schedules to reflect changes in Contract Time, 
revising sub-schedules to adjust time for other items of Work as may be affected by 
the change.  Submit revised schedules at the next Application for Payment following 
approval and acceptance of the Change Order. 

 
C. Change in work due to request for information, or any other reason shall not be 

reason for claims of delays by the contractor. Contractor shall allow the Consultant 
seven (7) days to respond to request for information, and additional fourteen (14) 
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days to the Authority to make necessary changes to resolve changes in work and 
change orders. Allow the Authority 30 calendar days for final Change Order 
approval.  

 
 

 
PART 2 – PRODUCTS 

 

Not Used. 
 
 
 

PART 3 – EXECUTION  

 

Not Used. 
 

 
PART 4 - MEASUREMENT AND PAYMENT  

 

Not Used. 
 

 

 

END OF SECTION 
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SECTION 01 26 13 
 

REQUESTS FOR INFORMATION 
 
 
PART 1 - GENERAL  
 
1.01  DESCRIPTION  
 

A. Section Includes: 
 

1. The general requirements for Contractor’s requests for information and pertains 
to all portions of the contract documents.  

 
 
1.02  DEFINITION  
 

A. A “Request for Information” is defined as a document submitted by the Contractor 
requesting clarification of a portion of the contract documents, hereinafter referred to 
as RFI.  

 
B. All questions and requests for clarification of the Contract Documents from the 

contractor and subcontractors shall be submitted in writing as a “Request for 
Information”. 

 
 
1.03  CONTRACTOR’S REQUESTS FOR INFORMATION (RFI) 
 

A. When the Contractor is unable to determine from the contract documents, the exact 
material, process or system to be installed, the Contractor shall request the OCTA to 
make a clarification of the indeterminate item. Wherever possible, such clarification 
shall be requested at the next appropriate project meeting, with the response entered 
into the meeting minutes. When clarification at the meeting is not possible, either 
because of the urgency of the need or the complexity of the item, the Contractor 
shall prepare and submit an RFI to the OCTA.  
 

B. RFI's shall be submitted on a form provided by the OCTA. The Contractor will be 
given the form electronically upon Notice To Proceed.  

 
C. RFI forms shall be completely filled in, and if prepared by hand, shall be fully legible 

after photocopying. Each page of attachments to RFI’s shall bear the contract 
number, project name, RFI number. Each RFI shall reference a drawing number 
and/or Specification Section. The Contractor shall include sketches, mark ups on the 
contract drawings, and/or photographs to clearly demonstrate its requests or 
questions in each RFI. Contractor shall indicate on the RFI the date by which 
response is required.  
 

D. RFI’s from Subcontractors or Material suppliers shall be submitted through, reviewed 
by, and signed by the Contractor prior to submittal to the OCTA.  
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E. Prior to submitting an RFI, the Contractor shall carefully study the Contract 

Documents to assure that the requested information is not available therein. 
Contractor shall be responsible for insuring that RFI’s are not frivolous or excessive. 

 
F. Frivolous RFIs:  Frivolous RFIs include requests for information shown in the 

contract documents or resulting from Contractor's failure to study and compare 
contract documents or to coordinate its own work; and RFIs that are incomplete, 
contain errors, or include unrelated items.  The cost in time and materials on the part 
of OCTA and related design professionals to review unnecessary or frivolous RFIs 
will be assessed and deducted from the Contractor’s final payment. 
 

G. RFI’s shall not be used for the following purposes:  
 

1. To request approval of submittals.  
 

2. To request approval of substitutions.  
 

3. To request changes which entail additional cost or credit or changes in the 
contract time.  
 

4. To request different methods of performing work than those shown or specified.  
 

H. In the event the Contractor believes that a clarification by the OCTA results in 
additional cost, the Contractor shall not proceed with the Work indicated by the RFI 
until a Change Order is prepared and approved.  Answered RFI’s shall not be 
construed as approval to perform extra work.  
 

I. RFIs submitted to request clarification of issues related to means, methods, 
techniques and sequencing of construction, or to establish scope of subcontractors’ 
work will be returned without response. 
 

J. Unanswered RFI’s will be returned with a stamp or notation indicating: “Not 
Reviewed.”  
 

K. Assign each RFI a sequential number starting from 001.  Contractor shall prepare 
and maintain a log of RFI’s and, at any time requested by the OCTA, Contractor shall 
furnish copies of the log showing all outstanding RFI’s. Contractor shall also note all 
unanswered RFI’s in the log.  
 

L. Contractor shall allow for 14 calendar days review and response time for RFI’s.  
 

 
1.04 RESPONSE TO RFI’S 
 

A. OCTA’s response to RFIs will be in writing. RFIs received after 12:00 noon will be 
considered as received on the following working day for purposes of establishing the 
start of the 14 day response time. OCTA's response may include a request for 
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additional information, in which case OCTA's time for response will date from time of 
receipt of additional information. 
 

B. No extension of time will be granted because of Contractor’s failure to submit RFIs in 
a timely manner or to allow a sufficient amount of time for review. 
 

C. OCTA’s response will confirm a stated interpretation or solution or otherwise interpret 
the design intent; this may include an alternative solution, consistent with the design 
intent of the Contract Documents.  Where such a solution would result, in the 
contractor’s opinion, in an extra cost or time extension to the project, contractor shall 
notify the OCTA prior to implementing the response. 
 

D. Each RFI and the OCTA’s response shall become a part of the Contract Documents.  
To the extent that OCTA’s response changes, modifies or amends any portion of the 
Contract Documents, the response shall be deemed sufficient.  No revised Contract 
Documents will be issued unless the RFI response is insufficient in providing 
direction to the Contractor.  Whenever possible, revised contract documents will be 
issued in 8-1/2x11 inch or 11x17 inch size, suitable for inclusion with the RFI 
response.  Re-issuance of full size drawings or sets of drawings will be kept to an 
absolute minimum. 

 
 
1.05 SPOKEN COMMUNICATIONS 

 
A. Any spoken instructions given to the Contractor on the job site by any person other 

than the OCTA’s personnel is subject to nullification by the OCTA.  Contractor shall 
obtain written documentation of any and all spoken instructions (especially if 
instructions may reflect an addition to or deduction from the contract sum) from the 
OCTA prior to commencement of the work resulting from the verbal instructions. 

 
 
PART 2 – PRODUCTS 
 
Not Used 
 
 
PART 3 – EXECUTION  
 
Not Used.  
 
 
PART 4 – MEASUREMENT AND PAYMENT  
 
No separate measurement or payment shall be made under this Section.  
 
 
 

END OF SECTION 
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SECTION 01 29 00 

 

PAYMENT PROCEDURES 

 
PART 1 – GENERAL 

 
1.01 SUMMARY    

      
A. Section Includes: 

 
1. Administrative and procedural requirements necessary to prepare and process 

Applications for Payment. 
 

2. Administrative and procedural requirements for preparing and submitting a 
Schedule of Values. 

 
B. Related Sections: 

 
1. Section 01 26 00, Contract Modification Procedures, for administrative 

procedures for handling changes to the contract. 
 

2. Section 01 32 00, Construction Progress Documentation, for administrative 
requirements governing the preparation and submittal of the Contractor's 
construction schedule. 
 

3. Section 01 33 00, Submittal Procedures, for administrative requirements 
governing the preparation and submittal of the Schedule of Values. 

 
 
1.02 DEFINITIONS 

 
A. Schedule of Values (Cost Breakdown):  A document furnished by Contractor 

allocating portions of the Contract Price to various portions of the work and used as 
the basis for reviewing Contractor's Applications for Payment. The Contract Scope of 
Work including any and all required deliverables are considered by OCTA to be part 
of the Schedule of Values upon which progress payments will be made to the 
Contractor, and if not clearly identified in the Contractor’s Schedule of Values, 100% 
of progress payment will not be made until all required Scope of Work items are 
completed and received by OCTA. 
 

 
1.03 SCHEDULE OF VALUES 

 
A. Prepare and submit within 15 calendar days after the effective date in the Notice to 

Proceed, but in any event prior to the Contractor’s first Application for Payment, for 
approval by OCTA, a Schedule of Values. If the schedules are affected by Change 
Orders, prepare and submit updated copies of the schedules under this Section.  
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B. Submit, under the provisions of Section 01 33 00, Submittals, and a Schedule of 
Values including the following information: 

 
1. Identify items in the Schedule of Values with the title of Project and location, 

agreement number, name and address of the Contractor, date of submission, 
Specification Section/Subsection number, Specification Section/Sub-section title, 
and Bid item number as contained in the Schedule of Quantities and Prices 
submitted with the Contractor’s bid.  
 

2. Contractor shall indicate subcontracted work items the Schedule of Values 
including the related subcontractor name(s) and subcontracted amount(s).  
 

3. Schedule shall list the installed value of the component parts of the Work in 
sufficient detail to serve as a basis for computing values as itemized in the Cost 
Breakdown for progress payments during construction. Percentage of completed 
items installed will be paid. 
 

4. Provide a line item to identify each of the following: 
 
a. Bonds;  

 
b. Insurance premiums; 

 
c. Field supervision; 

 
d. Mobilization cost (not to exceed 10% of the total contract amount). 

 
5. Upon request by OCTA, support values given with data, which will substantiate 

the correctness of the values.  
 

6. In addition to the requirements stated in the General Conditions, the Schedule of 
Values shall be developed in the form of an Excel spreadsheet. Submit to OCTA 
both PDF and native files of the Schedule of Values. 

 
C. Each item shall include a directly proportional amount of Contractor's overhead and 

profit, which will not be paid separately. 
 

D. Lump Sum bid payment based on Schedule of Values approved by OCTA based on 
percentage of work completed.  
 

E. The sum of all values listed in the schedule shall equal the total contract Sum. 
 

F. Cost loading of Schedule of Values is for fund management purposes only and will 
not be constructed to establish unit cost.  
 

G. OCTA’s Review:  OCTA will review the Schedule of Values to assure that they are 
reasonable and balanced. When approved, they will be used in reviewing and 
approving the monthly partial payment requests. If review by OCTA indicates that 
changes to the schedules are required, upon five (5) calendar days from receipt of 
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notice from the OCTA, the Contractor shall revise and resubmit schedules in the 
same manner as the original schedules were prepared and submitted.  

 
 
1.04 APPLICATION FOR PAYMENT – GENERAL 

 
 

A. Progress Payment Application: The Authority will prepare a progress payment 
estimate and will issue the progress payment in compliance with the Agreement 
General Provisions.  Fabricated materials, materials on site but not installed in 
construction and work items not completed shall not be included in progress 
payment and will not be paid by the Authority.  
 

B. Application for progress payments and partial progress payments shall be in 
accordance with Contract General Provision and the approved Schedule of Values.  
 

C. The Contractor shall submit the progress payment application prepared by the 
Authority and signed by the Contractor’s authorized representative and furnish an 
invoice for further process based on a schedule to be established at the pre-
construction meeting. Submit other documentation such as certified payroll, monthly 
labor utilization form, and waivers as required by contract.  
 

D. For the final payment, OCTA shall determine if all Work of the Contract has been 
performed by the Contractor according to the provisions of the Contract. OCTA shall 
make a final estimate and determine the amount remaining due the Contractor. This 
amount shall include any amounts withheld from previous estimates, but exclude any 
and all deductions that have been or should be made at the time under other 
sections of these Specifications.  

 
 
1.05 WORK AUTHORIZATION CHANGE NOTICE WORK 

 
A. Measurement and payment of Work associated with a Work Authorization Change 

Notice (WACN) shall be as detailed in the OCTA’s Exhibit A.  
 
 
 
PART 2 - PRODUCTS  

 
Not Used. 
 
 
 
PART 3 - EXECUTION  

 
Not Used. 
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PART 4 - MEASUREMENT AND PAYMENT  

 
Not Used. 
 
 
 

END OF SECTION 
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SECTION 01 31 00 

 

PROJECT MANAGEMENT AND COORDINATION 

 
 
PART 1 – GENERAL 

 
1.01 SUMMARY 

 

A. Section Includes: 

1. Administrative provisions for coordinating construction operations on project 
including, but not limited to, the following: 
 
a. General project coordination procedures. 

 
b. Administrative and supervisory personnel. 

 
c. Project meetings. 

 
B. Contractor is responsible for coordination with OCTA selected material suppliers and 

contractors involved in the project. 

C. Related Sections: 

 

1. Section 01 32 00, Construction Progress Documentation, for preparing and 
submitting Contractor’s construction schedule. 
 

2. Section 01 43 01, Contractor Qualifications and Requirements, for required staff 
and qualifications. 

 

3. Section 01 71 23, Field Engineering, for procedures for coordinating general 
installation and field-engineering services, including establishment of 
benchmarks and control points. 
 

4. Section 01 77 00, Closeout Procedures, for coordinating closeout of the contract. 
 

5. Individual specification sections for normal startup, testing, and adjusting 
procedures required. 
 
 

1.02 COORDINATION 

 
A. Coordination:  Coordinate construction operations with those of other OCTA selected 

material suppliers and contractors.  Coordinate construction operations included in 

different sections of the specifications to ensure efficient and orderly installation of 

each part of the work.  Coordinate construction operations, included in different 
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sections, which depend on each other for proper installation, connection, and 

operation.  Contractor is responsible for progress and performance of the work, and 

shall provide direction to others as required to properly coordinate trades and 

processes. 

 

1. Schedule construction operations in sequence required to obtain the best results 
where installation of one part of the work depends on installation of other 
components, before or after its own installation. 
 

2. Coordinate installation of different components to ensure maximum performance 
and accessibility for required maintenance, service, and repair. 
 

3. Make adequate provisions to accommodate items scheduled for later installation. 
 

4. Coordinate equipment installation requirements with equipment contractors to 
prevent delays and facilitate proper installation.  Acknowledge, accommodate, 
and respect equipment contractors’ needs for access to the work for the periods 
required to complete equipment installation.  Incorporate these periods into the 
construction progress schedule and work plan before commencing work. 
 

B. Prepare memoranda for distribution to each party involved (including OCTA and 

separate contractors and suppliers) outlining special procedures required for 

coordination.  Include such items as required notices, actions, reports, and list of 

attendees at meetings. 

 

C. Administrative Procedures:  Coordinate scheduling and timing of required 

administrative procedures with other construction activities and activities of other 

contractors to avoid conflicts and to ensure orderly progress of the work.  Such 

administrative activities include, but are not limited to, the following: 

 

1. Preparation of Contractor’s construction schedule. 
 

2. Preparation of the schedule of values. 
 

3. Installation and removal of temporary facilities and controls. 
 

4. Delivery and processing of submittals. 
 

5. Progress meetings. 
 

6. Pre-installation conferences. 
 

7. Commissioning, Startup and adjustment of systems. 
 

8. Training activities. 
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9. Project closeout activities. 
 

D. Conservation:  Coordinate construction activities to ensure that operations are 

carried out with consideration given to conservation of energy, water, and materials.  

Coordinate use of temporary utilities to minimize waste. 

 

 

1.03 KEY PERSONNEL 

 
A. Key Personnel Names:  Within 5 days of date of Notice to Proceed, submit a list of 

key personnel assignments, including superintendent and other personnel in 

attendance at project site.  Conform to requirement of Section 01 43 01 Contractor 

Qualifications and Requirements.  Identify individuals and their duties and 

responsibilities; list addresses and telephone numbers, including home, office, and 

cellular telephone numbers and email addresses.  Provide names, addresses, and 

telephone numbers of individuals assigned as standbys in the absence of individuals 

assigned to project. 

 

1. Post copies of list in project meeting room and in temporary field office.  Keep list 
current at all times. 

 
 
1.04  INITIAL CONSTRUCTION MEETING  

 
A. The OCTA will schedule the Initial Construction Meeting (Pre-construction meeting) 

after the Contractor has been provided the written Notice to Proceed.  

 
B. OCTA will distribute a notice of this meeting, along with an agenda of the subjects to 

be addressed at least one (1) work day prior to the meeting.  

 
C. Contractor’s Construction Project Manager and key staff, as defined in Section 01 43 

01, and as identified per the requirements of 1.03, shall attend the meeting.  

 
D. The following is a minimum agenda for the Initial Construction Meeting:  

 
1. OCTA will explain and discuss:  

 
a. Insurance, laws, codes, maintenance of traffic, permits, quality control, 

inspection, and related items.  
 

b. Preparation, submittal, and review of Site Specific Work Plans (SSWP)  
 

c. Procedures for processing RFI’s and Submittals  
 

d. Monthly estimate cutoff dates, and procedures for processing Applications for 
Payment. 
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e. Distribution of the contract documents. 
 

f. Preparation of record documents. 
 

g. Use of the premises. 
 

h. Work restrictions and permitted working hours. 
 

i. Owner’s occupancy requirements. 
 

j. Responsibility for temporary facilities and controls. 
 

k. Procedures for disruptions and shutdowns. 
 

l. Construction waste management and recycling. 
 

m. Parking availability. 
 

n. Areas available for Contractor’s Office, work, and storage areas. 
 

o. First aid. 
 

p. Security. 
 

q. Progress cleaning. 
 

r. Level 3 Health, Safety and Environmental Specifications. 
 

2. The Contractor shall introduce, explain, and discuss the following: 
 
a. Contractor’s representatives and personnel, briefly describing each person’s                                   

responsibilities, and furnishing complete contact information for the 
Contractor’s staff. 
 

b. Arrangements for safety, first aid, emergency actions, and security. 
 

c. A list of Subcontractors and suppliers. 
 

d. Sequence of critical Work, the construction schedule and the submittal 
schedule. 

 

e. Plan for construction sequencing of entire Contract, general worksite layout, 
temporary facilities, erosion and sedimentation control plans, haul routes, 
noise, air and water pollution control and temporary closure plans. 
 

f. Breakdown of lump sum items and Schedule of Values. 
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g. Status of coordination and notification for utility Work. 
 

h. Locations and use of office, storage, parking and construction areas. 
 

i. Method of providing security to the Worksite. 
 

j. Construction methods and coordination of Work within the provisions of the 
Contract Documents. 

 

k. Coordination with the Work of Subcontractors and procedures for sharing 
access to the Worksite. 
 

l. Plan for deliveries of major construction equipment and deliveries of long 
lead-time materials and products needed in the construction of this Contract. 

 

 
1.05  PROGRESS MEETINGS 

 

A. Progress meetings will be scheduled by OCTA on a weekly basis and more often as 

necessary. OCTA will make every effort to accommodate the Contractor’s availability 

in establishing the meeting schedule. 

 

B. Attendees:  In addition to OCTA and representatives of the Contractor, 

subcontractors, suppliers, and other entities concerned with current progress or 

involved in planning, coordination, or performance of future activities shall be 

represented at these meetings.  All participants at the meeting shall be familiar with 

project and authorized to conclude matters relating to the work. 

 

C. Meetings will focus on the competent and timely execution of the Work under the 

Contract. The OCTA will chair these meetings. Weekly site meetings will start when 

Contract Work commences. At the weekly meetings the Contractor shall present a 

review of the following topics: 

 

1. Safety and accidents. 
 

2. Contractor’s Schedule status. 
 

3. Progress according to the current approved schedule. 
 

4. Presentation of new 28-day schedule. 
 

5. Critical activities on the 28-day schedule. 
 

6. OCTA’s needs and requests 
 

7. Specific late items of Work. 
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8. Overall Project schedule status. 

 

9. Contract time. 
 

10. Public impacts, notifications, and contacts. 
 

11. RFI, submittal and change order logs and status. 
 

12. Contract Issues including: 
 

a. Status of proposal requests. 
 

b. Pending changes. 
 

c. Status of Change Orders. 
 

d. Pending claims and disputes. 
 

e. Documentation of information for payment requests. 
 

 

1.06 PRE-INSTALLATION CONFERENCES:   
 

A. Contractor shall conduct a pre-installation conference at Project site before each 

construction activity that requires coordination with other construction, as required in 

individual specification sections. 

 

B. Attendees:  Installer and representatives of manufacturers and fabricators involved in 

or   affected by the installation and its coordination or integration with other materials 

and installations that have preceded or will follow, shall attend the meeting.  Advice 

OCTA of scheduled meeting dates. 

 

C. Suggested Agenda:  Review progress of other construction activities and 

preparations for the particular activity under consideration, including requirements for 

the following: 

 

1. Contract Documents. 
 

2. Options. 
 

3. Related RFIs. 
 

4. Purchases. 
 

5. Deliveries. 
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6. Submittals. 
 

7. Review of any required mockups. 
 

8. Possible conflicts. 
 

9. Compatibility problems. 
 

10. Time schedules. 
 

11. Weather limitations. 
 

12. Manufacturer’s written recommendations. 
 

13. Warranty requirements. 
 

14. Compatibility of materials. 
 

15. Acceptability of substrates. 
 

16. Installation procedures. 
 

17. Coordination with other work. 
 

18. Required performance results. 
 

19. Protection of adjacent work. 
 

D. Contractor shall record significant conference discussions, agreements, and 

disagreements, including required corrective measures and actions. 

 

E. Reporting:  Distribute minutes of the meeting to OCTA, each party present and to 

other parties requiring information. 

 

F. Do not proceed with installation if the conference cannot be successfully concluded.  

Initiate whatever actions are necessary to resolve impediments to performance of the 

work and reconvene the conference at earliest feasible date. 

 

 

1.07 PROJECT CLOSEOUT MEETING:   

 

A. OCTA will schedule and conduct a project closeout conference, at a time convenient 

to Contractor, but no later than 15 calendar days prior to the scheduled date of 

Substantial Completion. The conference will review requirements and responsibilities 

related to project closeout. 
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B. Attendees:  OCTA, Contractor’s key personnel, major subcontractors and other 

concerned parties shall attend the meeting.  Participants at the meeting shall be 

familiar with project and authorized to conclude matters relating to the work. 

 

C. Agenda:  OCTA will introduce and discuss items of significance that could affect or 

delay Project closeout, including the following: 

 

1. Preparation of record documents. 
 

2. Procedures required prior to inspection for Substantial Completion and for final 
inspection for acceptance. 

 

3. Submittal of written warranties. 
 

4. Requirements for preparing operations and maintenance data. 
 

5. Requirements for demonstration and training. 
 

6. Preparation of Contractor’s punch list. 
 

7. Procedures for processing Applications for Payment at Substantial Completion 
and for final payment. 
 

8. Final Submittal procedures. 
 

9. Coordination of separate contracts. 
 

10. Owner’s partial occupancy requirements. 
 

11. Installation of Owner’s fixtures, and equipment. 
 

12. Responsibility for removing temporary facilities and controls. 
 

 

 

PART 2 - PRODUCTS  
 
Not Used. 
 
 
 
PART 3 - EXECUTION  

 

3.01 REPORTING 
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A. Minutes:  OCTA Project Manager will record significant discussions and agreements 

achieved at all conference chaired by OCTA Project Manager, including initial 

construction meeting, progress meetings and project closeout meeting.  OCTA 

Project Manager will distribute the meeting minutes to everyone concerned within 

five (5) working days of the meeting. 

 

 

 

 

PART 4 - MEASUREMENT AND PAYMENT  

 
No separate measurement or payment shall be made under this section. 
 
 
 

END OF SECTION 
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SECTION 01 32 00 
 

CONSTRUCTION PROGRESS DOCUMENTATION 
 
  

PART 1 - GENERAL  
 
1.01   DESCRIPTION  
 

A. This Section specifies the requirements for preparation of a preliminary schedule, a 
Contractor's Progress Schedule, related narratives, and progress reporting.  

 
B. The reports and schedules shall be designed to:  
 

1. Assure adequate planning and execution of the Work so that the Work is 
completed within the number of calendar days allowed in the Contract  
 

2. Assist the Contractor and OCTA Project Manager in appraising:  
 
a. The attainability of the proposed schedule.  

 
b. Conformance to contract requirements.  

 
c. The progress of Work.  

 
C. For all schedules and scheduling requirements/activities related to this Contract, the 

Contractor shall utilize Primavera Project Planner version 7 or later, or Microsoft 
Project software as directed by the OCTA Project Manager.  

 
 
1.02  SUBMITTALS  
 

A. Submit the following information under the provisions of 01 33 00, Submittal 
Procedures. All electronic file submittals shall include the entire schedule, which is 
typically provided by utilizing the file backup routine in the software. Electronic 
submittals shall be on read-only compact disc (CD-ROM) media.  

 
1. Construction Schedule (with narrative) in print and electronic format. 

 
2. Contractor's Progress Schedule in print and electronic format.  

 
3. Weekly Progress Reports (28 day schedule) in print and electronic format.  

 
B. Milestones, as specified in the Contract Documents, shall be incorporated into all 

areas of the scheduling process.  
 
1.03  CONTRACTOR’S CONSTRUCTION SCHEDULE (BASE SCHEDULE) 
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A. Within five (5) calendar days of the Notice to Proceed, the Contractor shall prepare 
and submit to the Engineer for approval a detailed schedule of work.  This schedule 
shall indicate the areas in which the Contractor anticipates working and the dates 
during which construction operations will be performed. All submittals by the 
Contractor shall be listed as separate activities in the schedule.  The Contractor shall 
submit three (3) hard copies and a PDF file of the schedule to the Engineer for 
approval. 

 
B. The detailed schedules shall be of the bar chart or network diagram method, at the 

Contractor’s option.  The schedule shall be comprehensive, covering activities at the 
site of the work, procurement, and construction.   

 
C. The schedule shall identify work items or Milestones that affect or are affected by 

OCTA Project Manager, other utilities, and other third parties including 
Subcontractors.  

 
D. The work activities making up the schedule shall be of sufficient detail to assure that 

adequate planning has been done for proper execution of the Work and such that, in 
the judgment of the OCTA Project Manager, it provides an appropriate basis for 
monitoring and evaluating the progress of the Work. A work activity is defined as any 
activity requiring time and resources (manpower, equipment and/or material) to 
accomplish. Activity durations will be in workdays. Typical construction activity 
durations should be between 3 and 14 workdays. Exceptions may be reviewed by 
the OCTA Project Manager where sub-schedules will be used to define critical 
portions of prime schedules, materials delivery, key submittals, etc. Activities shall 
include but not necessarily be limited to the following:  

 
1. Project mobilization.  

 
2. Submittal and review of plans and procedures.  

 
3. Procurement of Materials.  

 
4. Each item of Work.  

 
5. Final cleanup.  

 
6. Final inspection.  

 
7. All activities by Contractor, OCTA Project Manager, and others, which affect 

progress or required dates for completion, or both, for each part of the Work.  
 

8. Release of areas to OCTA Project Manager according to Milestone Dates.  
 
E. Other requirements that shall be incorporated into the Contractor’s schedule include  
 

1. Division of Work into major work areas (i.e. Areas 1, 2, etc.).  
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2. Manpower required to perform the Work in total man-hours by craft for each 
activity.  

 
3. All activities that require unusual shift work, such as two shifts, 6-day workweek, 

etc. shall be clearly identified in the schedule.  
 
F. Each activity shall be labeled with an alphanumeric work breakdown 

structure/sorting/selection code.  
 

G. The sequence, duration in workdays, and interdependence of activities required for 
the complete performance of all work shall be shown.  
 

H. The schedule shall begin with the date of the Notice to Proceed and conclude with 
the date of Final Completion shown in the Contract.  

 
I. The network diagram shall include the following:  
 

1. Time scaled network diagrams based on calendar days and shall be critical path 
method (CPM) precedence format showing the sequence/interdependence of 
activities required for complete accomplishment of all items of work.  
 

2. Each activity shall be plotted so that the start/finish dates can be determined 
graphically (by comparison) with the calendar scale.  

 
3. All network diagrams shall be drawn legibly and accurately on 22” x 34” size 

media, or other size acceptable to the OCTA Project Manager.  
 

4. Each activity shall be labeled with complete description, planned duration in 
workdays, and total float time.  

 
5. The schedules shall accurately indicate the sequence and interdependency of all 

work activities.  
 

 
 
1.04  CONTRACTOR’S PROGRESS SCHEDULE  
 

A. The Contractor shall update the Progress Schedule monthly (the “Schedule Update”) 
and submit to the OCTA Project Manager for review concurrent by the 5th of the 
month following month for which the progress reflected on schedule.  
 

B.  Progress Payment to Contractor will not be made until a schedule conforming to the 
requirements stated herein is submitted each month to the OCTA Project Manager. 
A continued failure to supply such schedule data shall be grounds for declaring 
Contractor in default of the Contract.  
 

C. Contractor’s progress schedule shall:  
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1. Become an integral part of the Contract and will establish interim completion 
dates for the various activities under the Contract and shall reflect and be 
consistent with the Milestone Dates established by the Contract.  
 

2. Be used to determine if any activity is not completed by the Milestone date.  
 

3. Be combined with the Schedule of Values for use in the Contractor’s 
submittal/application for and the OCTA Project Manager’s review and approval of 
monthly partial payments.  

 
 

1.05  PROGRESS REPORTING  
 

A. Contractor shall provide regular progress reports monthly along with progress 
schedule submittal to include as described herein. 

 
B. A statement that the approved Contractor’s Progress Schedule has not changed or 

has been revised. Only the revisions described in this statement shall be made to the 
progress schedule.  
 

C. A 28-day schedule covering the past week, current week and two weeks ahead at 
each scheduled weekly meeting. The schedule shall be a bar chart schedule, divided 
into 28 calendar days, listing all activities for the four-week period. Scheduled and 
actual start and finish dates shall be shown. Each activity shall be identified by its 
approved activity number and a brief description. The bar chart schedule shall have 
in the heading the Project Title, Contract Number, Contractor’s Name, Date, Contract 
Day Number and Remaining Contract Days.  

 
 
1.06  PROGRESS EVALUATION  
 

A. If at any time during the Project, the Contractor fails to complete any activity by its 
latest scheduled completion date and which late completion of such activity will 
impact the end date of the work past the Contract Completion Date, Contractor shall 
within five (5) working days, submit to the OCTA Project Manager a written 
statement as to how and when Contractor will reorganize his work force to return to 
the current Contractor's construction schedule. Whenever it becomes apparent from 
progress evaluation and updated construction schedule data that any Milestone 
Date(s) or the Contract Completion Date will not be met, Contractor, at his sole cost, 
shall take some or all of the following actions:  

 
1. Increase construction manpower in such quantities and crafts as shall 

substantially eliminate the backlog of work and meet the current Contract 
Completion Date.  
 

2. Increase the number of working hours per shift, the number of shifts per day, the 
number of work days per week, the amount of construction equipment, or any 
combination of the foregoing sufficient to substantially eliminate the backlog of 
work.  
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3. Reschedule work items to achieve concurrent accomplishment of work activities.  

 
B. Under no circumstances will the addition of equipment or construction forces, 

increasing work hours, or any other method, manner, or procedure required to return 
to the contractually required completion date be considered justification for a change 
order or treated as an acceleration.  
 

C. The Contractor’s Progress Schedule shall begin with the date of issuance of the 
Notice to Proceed (NTP) and conclude with the date of final completion of the 
project. Float or slack time within the Progress Schedule is not for the exclusive use 
or benefit of either the OCTA Project Manager or the Contractor but is a jointly 
owned expiring project resource available to both parties as needed to meet contract 
milestones and the Contract completion date.  

 
 
1.07  SUBMITTAL OF SCHEDULES  
 

A. The Contractor shall submit to the OCTA Project Manager for review, two (2) copies 
of the construction schedule (base schedule) within time frame specified herein. 
Allow OCTA a minimum of 2 weeks to review the construction schedule. Contractor 
shall address OCTA's comments on schedule and resubmit within five (5) workdays 
from receipt of OCTA' comments. 

 
B. The Contractor shall submit to the OCTA Project Manager for review two (2) hard 

copies of the Contractor's Progress Schedule, one (1) copy of all schedule data, 
along with one electronic copy within the time frames specified herein. Updates of 
the Contractor’s schedule shall be submitted monthly as part of the payment 
application submittal.  

 
C. OCTA Project Manager will have five (5) workdays after receipt of the Contractor's 

Progress Schedule to respond. Upon receipt of OCTA Project Manager’s comments, 
the Contractor shall confer with the OCTA Project Manager on the appraisal and 
evaluation of the proposed Contractor’s Progress Schedule. The Contractor shall 
make necessary changes resulting from this review, and the Contractor’s Progress 
Schedule shall be resubmitted for review within three (3) workdays after the receipt 
of comments.  

 
D. The Contractor's construction schedule (base schedule) when reviewed and 

recognized by the OCTA Project Manager shall stand until updated schedules are 
submitted to reflect actual completed work, reviewed changes, or recognized delays.  

 
E. All updated or revised schedules submitted after the base schedule shall be in the 

same detail as the base submittal unless modified in writing by the OCTA Project 
Manager.  

 
 
1.08  REVISIONS TO REVIEWED SCHEDULE  
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A. The Contractor shall accomplish the Work in accordance with Contractor's 
construction schedule recognized by the OCTA Project Manager. Changes made to 
Contractor's construction schedule for accomplishing the Work shall in all cases 
require prior approval by the OCTA Project Manager.  
 

B. The Contractor shall reflect processed Change Orders that affect the schedule, and 
issuance of emergency change authorizations in the next schedule submittal.  
 

C. If Contractor desires to make a major change to Contractor's construction schedule, 
the Contractor shall submit to the OCTA Project Manager a schedule change request 
in writing stating the reasons and justification for the change, for OCTA’s review and 
acceptance. Major changes are defined as follows:  

 
1. Those that affect the time estimate for the accomplishment of an activity.  

 
2. Those that affect the sequence when varied from the original schedule to a 

degree that there is doubt that the agreed Contract Completion Date will be met.  
 

3. Changes to activities having adequate float to absorb the change shall be 
considered as minor changes, except that an accumulation of minor changes 
may be considered a major change when the effect of such changes impact the 
Project Milestones or the Contract Completion date.  

 
 
 
PART 2 – PRODUCTS 
 
Not used.  
 
 
 
PART 3 – EXECUTION 
 
Not Used  
 
 
 
PART 4 – MEASUREMENT AND PAYMENT  
 

A. No separate measurement or payment shall be made under this section. 
Contractor’s Progress Schedule will be reviewed each month. The monthly progress 
payment will not be made until the Contractor’s Progress Schedule is found by the 
OCTA Project Manager to be in conformance with the requirements of this Section.  

 
 
 
 

END OF SECTION 
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SECTION 01 33 00  

 
SUBMITTAL PROCEDURES  

 

 

PART 1 - GENERAL  
 

1.01 DESCRIPTION  

 
A. This Section consists of requirements for Contractor submittals to the OCTA Project 

Manager including plans, procedures, certificates, shop drawings, product data, 
samples, and miscellaneous Work-related submittals. Individual submittal 
requirements are specified in the applicable specification section for each unit of 
Work. No construction work shall be commenced prior to submittals and acceptance 
of all submittals and shop drawings required per contract documents. 

 

 

1.02  DEFINITIONS  
 

A. Submittals are categorized for convenience as follows:  
 

1. Plans and Procedures: Include narrative descriptions, diagrams, equipment, 
procedures for excavation, demolition, site clearing, maintenance of traffic, etc.  

 
2. Certificates: Include certified material test reports, certification of proper disposal 

of demolition materials, or tickets demonstrating compliance with materials, tests 
or specifications indicated.  

 
3. Equipment: Include equipment specifications, manufacturer information and 

demonstration of suitability of equipment for intended use.  
 

4. Product Data: Standard published information ("catalog cuts") and specially 
prepared data for the Work of the Contract, including standard illustrations, 
schedules, brochures, diagrams, performance charts, instructions and other 
information to illustrate a portion of the Work. Include standard printed 
information on materials, products and systems to be furnished by the Contractor 
for this Contract.  

 
5. Shop Drawings: Include detailed manufacturing and layout information, drawings, 

diagrams, schedules, and illustrations, demonstrating the contractor’s 
understanding and approach to meeting the intent of the plans and 
specifications. Shop drawings shall be submitted to the Engineer for review and 
comment on the conformance of the submitted information to the general intent 
of the design.  

 
6. Samples: Include physical examples of materials either for limited visual 

inspection or selection, or (where indicated) for confirmation, testing, and 
analysis by the OCTA Project Manager.  
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7. Miscellaneous Submittals: Such submittals shall be related directly to the Work, 
not administration related. Include but not be limited to asphalt concrete mix 
design, work schedule, phasing plans, warranties, guarantees, maintenance 
agreements, workmanship bonds, survey data and reports, physical work 
records, quality testing and certifying reports, copies of industry standards, 
record drawings, field measurement data, operating and maintenance materials, 
overrun stock (and similar information) and, devices and materials applicable to 
the Work but not processed as shop drawings, product data or samples. Beside 
the shop drawings required in the project plans or specifications, the OCTA 
Project Manager may require additional shop drawings demonstrating the 
contractor’s approach to meeting the intent of the plans and specifications as a 
part of Quality Control/Quality Assurance.  

 
B. Product data, shop drawings, samples, and any other submittals are not contract 

documents. 
 
 

1.03  SCHEDULE OF SUBMITTALS  
 

A. It is the Contractor’s responsibility to identify the submittals that will be required in 
each section of specifications and on the contract drawings and determine the date 
on which each submittal will be made. The submittal schedule, the timeline for which 
Contractor plans to deliver required submittals to OCTA shall be submitted by the 
Contractor at time of initial construction meeting to the OCTA Project Manager for 
review and acceptance. Allow OCTA a minimum of 14 calendar days to review 
Schedule of Submittal. After review and return by the Engineer, resubmit Schedule of 
Submittal within 7 calendar days.  

 
B. Throughout the duration of the Contract, Contractor shall, at the OCTA Project 

Manager's request, submit all product or procedure documentation for any activity in 
the Contract.  

 

 

1.04  GENERAL SUBMITTAL REQUIREMENTS  
 

A. Administrative Requirements for Submittal: Submittals shall be made in accordance 
with requirements specified herein and in Product Sections of the Specifications. 
 

B. Transmission of Submittals: Transmit all submittals through the Project Engineer, 
unless otherwise directed. Include all information specified below for identification of 
submittals and for monitoring of review process.  
 

C. Make submittal at time required per the contract documents and per the Submittal 
Schedule accepted by the OCTA. Allow three (3) weeks for the OCTA’s Consultant 
to review and accept submittals. 
 

D. OCTA Project Manager and Contractor shall discuss at the initial construction 
meeting, the exact procedure to be adopted for the processing of submittals. 
Generally, submittals shall be made at the time indicated in Contractor's approved 
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submittal schedule. OCTA Project Manager will process submittals within 21 
calendar days after receipt of each of submittals and within 14 calendar days after 
receipt of each of resubmittals from Contractor. After review and return by the 
Engineer, resubmit the submittals within 7 calendar days. 
 

E. Contractor shall be responsible for on time delivery and processing of submittals so 
as not to impede the progress of the Work. 

 
F. Contractor shall provide, unless otherwise indicated, a PDF of each submittal.  

 
G. Contractor shall, before making submittals, ensure that products will be available in 

the quantities and in the time required by the Contract.  
 

H. Contractor shall coordinate and sequence different categories of submittals for same 
work, and interface units of work, so that one will not be delayed for coordination with 
another.  
 

I. Contractor shall maintain a file of all approved submittal documents on work site.  
 
J. Where required by California law, or as specified in the Contract Documents, 

submittals shall be signed and sealed by a Professional Engineer licensed in the 
State of California, or Land Surveyor licensed in the State of California as applicable.  
 

K. Submittals shall be consecutively and uniquely numbered using a document identifier 
including Contract number and the appropriate suffix, which will include specification 
section number and submittal number. Submittals under each specification section 
shall be in a separate package. 
 

L. Submittals Identification:  Identify each submittal by Specification Section number in 
order of submittal submitted to OCTA starting from 001 as the first submittal. Re-
submittals shall use same number as original submittal, followed by a point number 
indicating sequential re-submittal.  For example: 

 
001 First submittal of the project 
 
002 Second submittal of the project 
 
002.1  First re-submittal of second submittal of the project 
 
002.2  Second re-submittal of second submittal of the project 
 

1. Title each submittal with Project name, the Contract number (C-X-XXXX), 
Submittal number, Contractor's Project number and submission date. 
 

2. Identify each element on submittal by reference to Drawing sheet number, detail, 
schedule, number, assembly or equipment number, Specifications article and 
paragraph, and other pertinent information to clearly correlate submittal with 
Contract Drawings. Identify field dimensions clearly and relationships to adjacent 
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or critical features of Work, any deviations from the contract documents and 
applicable standards, ASTM, ACI, OSHA, ect. 

 
M. Contractor’s review of submittals: Prior to submission to the Engineer for review, 

Contractor shall review each submittal for completeness and conformance to 
specified requirements. Contractor shall stamp each submittal with a review action 
stamp and sign each copy certifying that: 

 
1. Field measurements have been determined and verified. 

 
2. Field construction criteria have been verified. 

 
3. Catalog numbers and similar data are correct. 

 
4. Conformance with requirements of Contract Drawings and Specifications is 

confirmed. 
 

5. All deviations from requirements of Drawings and Specifications have been 
identified and noted, and product is available. 
 

N. Submittals which are received from sources other than through Contractor’s office or 
which have not undergone Contractor’s review, will be returned marked “Without 
Action”.  
 

O. Contractor shall be responsible for timely delivery of submittals in the proper 
specified format for each submittal category.  
 

P. Except as otherwise indicated in individual work sections, the Contractor shall 
comply with requirements specified herein for each indicated category of submittal.  
 

Q. The Contractor shall include an up-to-date log of submittals in each submittal 
package. 
 

R. Grouping of Submittals:  Unless otherwise specifically permitted by the Engineer, 
make all submittals in groups containing all associated items.  The Engineer may 
reject partial submittals as incomplete or hold them until related submittals are made. 
Submittals under a specification section shall be in one submittal package.  
 

S. Unsolicited Submittals:  Unsolicited submittals will be returned un-reviewed. 
 

T. Record Submittals:  Submit record submittals when specified.   Record submittals 
will not be reviewed but will be retained for historical and maintenance purposes. 

   
 
1.05  CITY PLAN CHECK DRAWINGS AND SHOP DRAWINGS  
 

A. Contractor shall submit to OCTA a full size hard copy and an electronic copy in PDF 
format of all approved plan check permit drawings issued by the local City, 
immediately after obtaining the plan check permits drawings from the City.  
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B. Shop drawings shall be prepared using AutoCAD. Unless otherwise approved by the 

OCTA Project Manager or indicated in specific sections of the project specific 
specifications, shop drawings shall be scaled sufficiently large to accurately show all 
pertinent aspects of the item and its relationship to the work. Acceptable shop 
drawings sizes are 22” x 34”, 11” x 17” and 8½” x 11” and are scalable. The 
Contractor shall submit the shop drawing via email or otherwise instructed by OCTA. 
Native files of shop drawings shall be submitted to OCTA upon request.   

 
C. Shop drawings shall be original drawings prepared for submittal review, fabrication 

and execution of Work.  Direct copies and modified reproductions of Contract 
Drawings will not be accepted for review.  Provide space for review action stamps. 
Contractor shall field verify all existing conditions and all measurements on site 
before preparing and submitting shop drawings. 

 
D. Shop drawings shall show, at a minimum, the following: 
 

1. General project information: 
 

a. The original date of issue; 
 

b. The dates of all applicable revisions; 
 

c. The project title, project number, and address; 
 

d. The names of contractor, subcontractors, suppliers, manufacturers, 
separate detailers, etc… 
 

2. Detailed manufacturing and layout information. 
 

3. Drawings, diagrams, schedule and illustrations. 
 

4. Bill of materials including materials types, dimensions and weights, quantities, 
origin of the materials, material certifications. 

 
5. Welding procedure specifications. 

 
6. Erection or installation plans.  

 
7. Any other important items related to specific work of the Project and as 

requested by the OCTA’s Project Manager. 
 
E. Detailed work drawings shall be submitted by Contractor for temporary structures 

and for such other temporary work as may be required for construction, but which 
does not become an integral part of the completed project. Submittals shall include 
back-up calculations or any information needed to explain the structure or system or 
its intended use.  
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F. Where a submittal involves engineering computations or original design work is 
depicted, the submittal shall show the name, the State of California registration 
number, seal, and signature of the Professional Engineer certifying that such 
computations or design work are correct and in conformance with standards, codes, 
and acceptable engineering practice.  

 
 
 
1.06  PRODUCT DATA  
 

A. Contractor shall collect required data into one submittal for each unit of work or 
system, and mark each copy to show which choices and options are applicable to 
the Project.  

 
B. Contractor shall include the manufacturer's standard printed recommendations for 

application and use, certification of compliance with standards, notation of field 
measurements, which have been checked, and special coordination requirements.  A 
Material Safety Data Sheet (MSDS) shall be submitted for each product.  

 
 
1.07  CERTIFICATES OF COMPLIANCE  
 

A. Certificates of Compliance shall be submitted by Contractor to OCTA Project 
Manager for those materials and products for which no samples and test results are 
specified. The certificates shall:  

 
1. State that the product complies with the respective contract specification and 

contract drawing requirements.  
 

2. Be accompanied by a certified copy of test results pertaining to the product. All 
test equipment used shall be verified to be in calibration at the time of each test 
and test reports shall so indicate. No test shall be made without such verification. 
When required by the Contract Documents or by law, certified test results shall 
be sealed by a Professional Engineer licensed to practice in the State of 
California.  
 

3. Show product represented and its location in the Contract, producer's name, 
product trade name and catalog number as applicable, place of product origin, 
test date, testing organization's name and address, quantity of the product to be 
furnished, and the related Contract Drawing and specification section numbers.  

 
 
1.08  SAMPLES  
 

A. Provide samples of each color, texture and pattern identical with final condition of 
proposed materials or products for the work. Include range of samples (not less than 
three units) where unavoidable variations may be expected. Submit one item only of 
actual assembly or product. Full-size and complete samples may be returned or may 
be incorporated into field mock-up and the Work.  
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B. Submit actual samples. Photographic or printed reproductions will not be accepted. 

For manufacturer’s products, the Contractor shall submit samples from 
manufacturer, with manufacturer’s finish.  
 

C. Include information with each sample showing generic description, source or product 
name, manufacturer and compliance with standards and specifications.  
 

D. Samples are submitted for review and confirmation by OCTA Project Manager. The 
Engineer will review and select material for Project only after all samples are 
received, so that materials may be probably coordinated. OCTA Project Manager will 
not test samples (except as otherwise indicated) for compliance with specifications. 
Contractor shall have the exclusive responsibility of demonstrating material 
compliance.  

 
 
1.09  SURVEY DATA  
 

A. As required per contract documents and/or by OCTA Project Manager, Contractor 
shall submit survey data, signed and sealed by a Land Surveyor licensed to practice 
in the State of California.  Refer to Section 01 71 23, Field Engineering for 
requirements. 

 
 
1.10  GENERAL DISTRIBUTION  
 

A. Contractor shall provide distribution of OCTA Project Manager’s reviewed submittals 
(not included in foregoing copy submittal requirements) to subcontractors, suppliers, 
fabricators and installers, governing authorities, and others as necessary for proper 
performance of the Work.  
 

B. Contractor shall include such additional copies of transmittal to OCTA Project 
Manager, where required, to receive status marking before final distribution.  

 
 
1.11  REVIEW OF SUBMITTALS  
 

A. Submittals shall be a communication aid between Contractor and the Engineer by 
which interpretation of Contract Documents requirements may be confirmed in 
advance of construction.  OCTA Project Manager will review submittals for general 
conformance with the design concept only. Such review by OCTA Project Manager 
shall not relieve Contractor or any subcontractor of responsibility for full compliance 
with contract requirements, for proper design of details, for proper fabrication and 
construction techniques, for proper coordination with other trades, or for providing all 
devices required for safe and satisfactory construction and operation.  
 

B. Changes shall only be authorized by separate written Change Order or Construction 
Change Authorization, in accordance with the Conditions of the Contract and Section 
01 26 00 - Contract Modification Procedures. 
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1.12  SUBMITTAL STATUS  
 

A. Submittals reviewed by OCTA Project Manager and returned to Contractor will be 
marked with one of the following designations:  

 
1. Conforms 

 
2. Revise as Noted and Resubmit 

 
3. Rejected. Resubmit  

 
4. No Action Taken  

 
B. Contractor shall not proceed with procurement, manufacture or fabrication of items 

submitted for review, until such submittals have been designated by OCTA Project 
Manager as "Conforms". Until submittal items receive a conforming designation by 
OCTA Project Manager, any costs associated with procurement for these items shall 
be at the Contractor’s risk.  
 

 

1.13  SUBMITTALS DESIGNATED AS "CONFORMS"  
 

A. Each copy of the submittal so designated by OCTA Project Manager will be identified 
accordingly by being so stamped and dated.  
 

B. One reproducible copy will be returned to Contractor.  
 

C. When a submittal has been designated as "Conforms" by OCTA Project Manager, 
Contractor shall carry out construction in accordance therewith and no further 
changes shall be made therein except upon written approval and instructions from 
OCTA Project Manager.  
 

D. Contractor shall take responsibility for and bear all cost of damages, which may 
result from the ordering of any material or from proceeding with any part of the Work 
prior to submittal being marked "Conforms" by OCTA Project Manager.  
 

E. Submittals stamped “Conforms” do not relieve the contractor from the responsibility 
of performance of Work as intended in the plans and specifications. Refer to 1.11 of 
this Section.  

 
 
1.14  SUBMITTALS DESIGNATED AS “REVISE AND RESUBMIT,” OR “REJECTED. 

RESUBMIT”  
 

A. Each copy of the submittal so designated by OCTA Project Manager will be identified 
accordingly by being so stamped and dated.  
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B. One copy will be returned to Contractor.  
 

C. If corrections to the submittals are required, copies returned to Contractor will be 
marked "Rejected. Resubmit”, or "Revise and Resubmit“, and the required 
corrections shall be made on the re-submittal copies.  
 

D. Re-submittals will be handled in the same manner as first submittals. Direct specific 
attention in writing on re-submittals to revisions other than the corrections requested 
by OCTA Project Manager on previous submittals. A resubmittal shall contain all 
information required specifically for the submittal per contract documents including 
corrections requested and approved information in the previous submittals. A 
resubmittal will supersede the previous version of a submittal and/or resubmittal as 
applicable. Incomplete or missing information submittals/resubmittals will be returned 
without review.  
 

E. Contractor shall notify OCTA Project Manager prior to execution of any correction, 
which constitutes a change of the contract requirements indicated on the submittals.  

 
 
1.15  SUBMITTALS DESIGNATED AS “NO ACTION TAKEN”  
 

A. Each copy of the submittal so designated by OCTA Project Manager will be identified 
accordingly by being so stamped and dated.  
 

B. One reproducible copy will be returned to Contractor.  
 

C. Submittals made by the Contractor that are not required by the contract documents 
or were not otherwise requested shall be designated “No Action Taken”  

 
 
 
PART 2 – PRODUCTS 

 

Not Used. 
 

 

 

PART 3 – EXECUTION 

 

Not Used. 
 

 

  
PART 4 – MEASUREMENT AND PAYMENT  
 
No separate measurement or payment shall be made under this Section.  
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END OF SECTION 
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 SECTION 01 35 13 

 

 SPECIAL PROJECT PROCEDURES 

     
PART 1 - GENERAL 

 
1.01 SECTION INCLUDES 

 
A. Products and installation for patching and extending Work. 

  
B. Transitions and adjustments. 

 
C. Repair of damaged surfaces, finishes, and cleaning. 

 
 
1.02 RELATED SECTIONS 

 
A. Section 01 35 13 - Coordination with OCTA and Local Agencies:  Authority 

occupancy and maintenance of utility services. 
 

B. Section 01 73 29 - Cutting and Patching:  General requirements for cutting and 
patching requirements. 

 
C. Section 01 50 00 - Temporary Facilities and Controls:  Temporary enclosures, 

protection installed Work, and cleaning during construction. 
  
 
 
PART 2 - PRODUCTS 

 
2.01 PRODUCTS FOR PATCHING AND EXTENDING WORK 

 
A. New Materials:  As specified in PART 2 - PRODUCTS of applicable product 

Specification Sections, provide suitable products and construction procedures for 
patching and extending Work. 

 
B. Type and Quality of Existing Products:  Determine by inspection and testing of 

Products where necessary, referring to existing construction as a standard. 
 
 
 
PART 3 - EXECUTION 

 
3.01 EXAMINATION 

 
A. Verify that demolition is complete, and areas are ready for execution of Work. 

 
B. Beginning of alteration Work will be interpreted to mean that Contractor has 

examined existing conditions and determined that they are acceptable. 
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3.02 PREPARATION 
 

A. Coverings: 
 

1. Provide weather- and dust-protection coverings as necessary to contain dust and 
debris. Protect OCTA Property, buses, equipment, utilities, landscaping, and 
accessories from dust. Provide appropriate covers over all buses parked 
adjacent to the work area or protect by sprinkling water over work area to control 
dust. 

 
2. Close area of work with barricades to protect existing construction and new Work 

from traffic, weather, and extremes of temperature and humidity. At end of work 
day, provide enclosure around work area with flashing lights so that traffic is 
aware of construction excavations and new work.    

 
3. Coordinate construction delineation with barricades, but provide OCTA staff cars 

buses adequate passage to enable the Authority to continue to pass through to 
parking areas. Provide Bus passage through construction areas if required. 
OCTA Facility will remain operational during construction.  
 

4. Adjacent bus parking stalls will be used during construction. Provide adequate 
passage for OCTA buses and staff cars to park in adjacent parking stalls during 
construction.  Do not allow contractor’s cars or equipment to park in bus parking 
stalls adjacent to construction 
 

5. See Section 01 50 00 - Temporary Facilities and Control for additional 
requirements. 

 
B. Protective Devices and Directional Signage:  Provide barricades, directional signage 

and other protective devices to enable the Authority to continue bus operations, bus 
traffic through construction areas, occupancy and operation in the existing buildings 
and adjacent parking stalls. See Section 01 50 00 - Temporary Facilities and Control 
for additional requirements. 

 
C. Access for Work:  Demolish, Cut, move or remove items as necessary for access for 

alterations, renovation and extension Work.  Replace and restore at completion.  
 

D. Disposal of Materials:  Immediately remove unsuitable material not marked for 
salvage, such as decayed wood, insulation, asphalt concrete, corroded rebar, 
accessories and other materials as required to complete the work.  Replace 
materials as specified for finished Work. 

 
1. Do not allow debris to accumulate in work areas. Dispose debris daily off-site in a 

legal manner. Dispose all existing asphalt concrete and accessories that are to 
be removed, and legally dispose off-site.   

 
2. Remove debris and abandoned items from work area and from parking spaces. 
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E. Surface Preparation:  Remove surface finishes and prepare surfaces to provide for 

proper installation of new materials and finishes. 
 

F. Protection:  Protect buses and equipment parked adjacent to construction area from 
damage.  

 
 
3.03 INSTALLATION 

 
A. Coordinate Work for alterations and renovations to expedite completion and to 

accommodate the Authority's concurrent occupancy and use of the facility. 
 

B. Coordinate Work for alterations and renovations in a timely manner to expedite 
completion and minimize disruption to the Authority's continued use occupied areas 
and spaces. Park all construction equipment and materials inside areas of 
construction and barricade construction area on all sides at end of work day. Provide 
flashing lights around work area from dusk to dawn. 

  
C. Remove, cut, and patch Work in a manner to minimize damage and to provide a 

means of restoring products and finishes to original or specified new condition.  
Refer to Section 01 73 29 - Cutting and Patching. 

 
D. Refinish visible existing surfaces to condition before start of construction. Match 

adjacent finish surface in color and material. Finish to specified condition for each 
material, with a near transition to adjacent finishes. 

 
E. In addition to specified work, in case of breakdown of under or above ground utilities, 

plumbing, electrical power, signal systems, and lighting, restore to fully operational 
condition immediately as before construction commenced. All power, and other 
systems should be operational at end of work day. The plans are diagrammatic and 
do not show all utilities, ducting, equipment, and accessories on the site. Contractor 
will be required to repair immediately utilities, ducting, plumbing lines, power lines, 
signal and communication system, data lines, equipment, and accessories in case of 
breakdown or disruption due to construction work and as required to complete the 
work. Review OCTA record drawings of construction area before excavation.  

 
F. Install products as specified in applicable product specification Sections. 

 
 
3.04 TRANSITIONS 

 
A. Where Work abuts or aligns with existing construction, perform a smooth and even 

transition.  Patches shall match existing adjacent construction in texture and 
appearance. 

 
B. When finished surfaces are cut so that a smooth transition is not possible, terminate 

existing surface along a straight line at a natural line of division.  Refer to Section 01 
73 29 - Cutting and Patching. 
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3.05 ADJUSTMENTS 

 
A. Where removal of materials results in adjacent spaces becoming one, rework to a 

smooth plane without breaks, steps or bulkheads. 
 

B. Where a change of plane of 1/4-inch or more occurs, submit recommendation for 
providing a smooth transition for the Engineer's review. 

 
C. Fit Work at penetrations of surfaces as specified in Section 01 73 29 - Cutting and 

Patching. 
 
 
3.06 REPAIR OF DAMAGED SURFACES 
 

A. Replace portions of adjacent existing surfaces which are damaged, lifted, discolored, 
or showing other imperfections or require replacement or repairs during replacement 
work. Extent of replacement will be required to nearest construction joint, expansion 
joint, break line, natural break, or in a straight line. Provide a smooth transition 
between existing and new surface.  

 
B. Repair substrate prior to patching finish. 

 
C. Unless noted otherwise or directed by the OCTA Project Manager, all pavement 

striping, markings, and markers affected by the construction activities shall be 
reinstalled to match the existing conditions. 

 
 
3.07 FINISHES 

 
A. Finish surfaces as specified in applicable Sections. 

 
B. Finish patches with material and paint to produce uniform finish and texture over 

entire area.  When finish cannot be matched, refinish entire surface to nearest 
intersections or joints. 

 
 
3.08 CLEANING 

 
A. In addition to cleaning specified in Section 01 74 23 - Cleaning, clean the Authority-

occupied areas affected by construction activities. Clean areas around the site where 
asphalt concrete material has fallen during work day.  Clean site of work daily before 
leaving site at end of each work day. Haul debris off-site daily. Clean adjacent bus 
parking areas daily before leaving site 

 
 
 
PART 4 – MEASUREMENT AND PAYMENT 
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  No separate measurement or payment shall be made under this section. 
 

 
 END OF SECTION  
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SECTION 01 35 23 

  
OWNER SAFETY REQUIREMENTS  

 
PART 1 - GENERAL  

 
1.01  DESCRIPTION  
 

A. The Contractor shall comply with OCTA Level 3 Health, Safety and Environmental 
Specifications in the contract documents.  
 

B. Work specified in this section consists of furnishing, operating, maintaining, and 
utilizing safety equipment; providing safety aids on construction equipment; and 
assuring safe operation. Compliance with requirements of this section shall not 
relieve Contractor from other obligations imposed elsewhere in contract, by law and 
by regulation.  

 
 
1.02  OTHER SECTIONS WITH SAFETY REQUIREMENTS  
 

A. OCTA Level 3 Health, Safety and Environmental Specifications  
 

B. Section 01 14 22, Rules and Hours of Operation  
 
C. Section 01 14 23, Coordination with OCTA and Local Agencies  
 
D. Section 01 14 25, Procedures in Construction 
 
E. Section 01 43 01, Contractor Qualifications and Requirements 

 
 
1.03 REFERENCE STANDARDS  

 
A. Comply with the provisions of all local, State and Federal codes, specifications, 

standards and recommended practices, and OCTA Project Manager Policy, in 
particular:  

 
1. Cal/OSHA: California State Occupational Safety and Health Administration  

 
2. OSHA: Federal Occupational Safety and Health Administration  

 
 
 
1.04  QUALITY CONTROL AND QUALITY ASSURANCE  
 

A. Contractor's selection and operation of construction equipment and tools shall meet 
requirements of California State and Federal Occupational Safety and Health 
Administration (Cal/OSHA, OSHA). 
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B. If there is a conflict between the above, the most stringent requirement will apply.  
 

 
1.05  SUBMITTALS  
 

A. Contractor shall submit, under provisions of Section 01 33 00, Submittals, the 
following information:  

 
1. Information required by OCTA Level 3 Health, Safety and Environmental 

Specifications. 
 

2. Safety Data Sheet, per Section 01 14 25, Procedures in Construction.  
 

3. Notification to OCTA Project Manager as soon as reasonably possible of any 
injury to Contractor’s employee, subcontractor of any tier, supplier or other entity 
engaged in any portion of the work while on OCTA Project Manager property. 
Contractor shall submit an injury report to OCTA Project Manager within 24 hours 
of said injury.  

 
4. Other records as required by agencies listed in Part 1.03.  

 
 
 
1.06  SAFETY AND HEALTH PERSONNEL  
 

A. Provide a Site Safety Representative, as described in Sections 01 43 01 Contractor 
Qualifications and Requirements, OCTA Level 3 Health, Safety and Environmental 
Specifications, and the General Provisions, who shall coordinate and supervise 
onsite safety and health, including training and testing Contractor's personnel. 

  

 
1.07  CONSTRUCTION AND SAFETY EQUIPMENT  
 

A. Contractor shall conform to requirements of the OCTA Project Manager, Cal/OSHA, 
and to applicable codes and regulations of Federal, State, and local authorities 
having jurisdiction over jobsite safety.  

 
 

1.08  TESTING EQUIPMENT  
 

A. Testing equipment as applicable to work site safety shall conform to requirements of 
California Code of Regulations, Title 8, Division of Industrial Safety, unless indicated 
otherwise.  

 

 
1.09  IDENTIFICATION OF CONTRACTOR/SUBCONTRACTOR PERSONNEL  
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A. While performing work at worksite, Contractor personnel of any tier shall be identified 
with employee's company name or logo affixed to employee's hardhat, identification 
badge, or other identification acceptable to OCTA Project Manager.  

 
B. Contractor personnel shall wear hard hats, orange safety vests or orange T-shirts 

with reflective strips, safety glasses, and safety shoes at all times while on the 
project.  

 

 
 
PART 2 – PRODUCTS 

 

Not Used. 
 

 
 
PART 3 – EXECUTION 

 

Not Used.  
 

 
 
PART 4 – MEASUREMENT AND PAYMENT  

 
No separate measurement or payment shall be made under this Section.  

 

 

 

END OF SECTION 



REPLACEMENT OF MECHANICAL UNITS 

AT SANTA ANA BUS BASE 
 C-4-2550 

EXHIBIT B 

 

Regulatory Requirements 01 41 00 - 1 

SECTION 01 41 00 

 

     REGULATORY REQUIREMENTS  

 

 

PART 1 - GENERAL 

 

1.01  SUMMARY 

 
A. Section Includes: 
 

1. Requirements associated with regulations, standards, and requirements of 
authorities having jurisdiction. 

 
B. Related Sections: 
 

1. Section 01 14 25, Procedures in Construction. 
 

2. Section 01 14 27, Legal Relations and Responsibility. 
 
 

1.02  SUBMITTALS 

 
A. Submit in accordance with Section 01 33 00, Submittal Procedures. 
 
B. Before starting the work, submit to OCTA Project Manager copies of permit 

applications, permits, licenses, receipts for fee payments, judgments, and other 
similar documents, correspondence, and records obtained for performance of the 
work. 

 
C. At completion, submit certifications, releases, jurisdictional settlements, notices and 

other similar documents under Section 01 77 00, Closeout Procedures. 
 

 
1.03  APPLICABILITY OF INDUSTRY STANDARDS 

 
A. Construction Industry Standards referenced in the contract documents have the 

same force and effect as if published herein and are made a part of the contract 
documents.  Refer to Section 01 42 00 References. 

 
B. Reference standards (referenced in the contract documents or by governing 

regulations) have precedence over non-referenced standards that are recognized in 
the industry for applicability to the work. 

 
1. Building Codes: Performance of the Work shall meet or exceed the minimum 

requirements of California Code of Regulations (CCR), Title 24, including the 
following: 

 
a. CCR Title 24, Part 2:  Uniform Building Code (UBC), latest edition, with State 
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of California amendments; referenced as California Building Code (CBC). 
 

b. CCR Title 24, Part 3:  National Fire Protection Association (NFPA) 13 - 
National Electrical Code (NEC), latest edition, with State of California 
Amendments, referenced as California Electrical Code (CEC). 

 
c. CCR Title 24, Part 9:  Uniform Fire Code (UFC), latest edition, with State of 

California Amendments, referenced as California Fire Code (CFC). 
 

d. CCR Title 24, Part 12:  Uniform Building Code Standards (UBC Standards), 
latest edition, with State of California Amendments; referenced as California 
Building Standards Code (CBSC). 

 
2. Performance of the Work shall also comply with applicable requirements of 

California Code of Regulations (CCR), as follows: 
 
a. Title 19 - Public Safety. 

 
b. Title 22 - Social Security. 

 
c. Title 24 - Building Standards, Parts 2 through 7, and Title 25 as applicable. 

 
3. References on the Drawings or in the Specifications to "code", "Code" or 

"building code" similar terms, not otherwise identified, shall mean the codes 
specified above, together with all additions, amendments, changes, and 
interpretations adopted by code authorities of the jurisdiction  having authority 
over the Project. 

 
4. The applicable edition of all codes shall be that adopted at the time of issuance 

of permits by the jurisdiction having authority and shall include all modifications 
and additions adopted by that jurisdiction(s). 

 
C. Recognized industry standards shall be used where no specific standard is 

referenced in the contract documents.  Obtain OCTA Project Manager's approval 
before using any non-referenced standards. 

 
 

1.04  GOVERNING REGULATIONS AND AUTHORITIES 

 
A. Contact authorities having jurisdiction directly for necessary information and 

decisions having a bearing on performance of the work. 
 
B. Utility location and protection shall conform to Section 5, Utilities, of the Standard 

Specifications for Public Works Construction (SSPWC). At each OCTA’s property, 
the contractor shall utilize an independent underground utility locating service, which 
uses standard locating techniques other than excavating, to identify the location of 
underground utilities in the areas of the work prior to excavating. The contractor shall 
determine the exact location of utilities identified in the work area by potholing using 
hand tools before using any power operated excavating equipment. Utilities now 
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shown on the plans which are in direct conflict with the work will be dealt with by 
change orders.  

 
C. Comply with requirements under the National Pollutant Discharge Elimination 

System (NPDES). 
 
 

1.05 OTHER APPLICABLE LAWS, ORDINANCES AND REGULATIONS 

 

A. Work shall be accomplished in conformance with all applicable laws, ordinances, 
rules and regulations of Federal, State and local governmental agencies and 
jurisdictions, County of Orange, AQMD, CAL-OSHA, and all other agencies having 
authority over the Project. 

 
B. Work shall be accomplished in conformance with all rules and regulations of public 

utilities, utility districts, and public agencies providing utility services. 
 

C. Where such laws, ordinances, rules and regulations require more care or greater 
time to accomplish Work, or require better quality, higher standards or greater size of 
products, Work shall be accomplished in conformance to such requirements with no 
change to the Contract Sum And Contract Time, except where changes in laws, 
ordinances, rules and regulations occur subsequent to the execution date of the 
Agreement. 
 

D. Contractor shall pay for and obtain all permits required by all agencies having 
jurisdiction over the work. Contractor shall be required to pay for all temporary utility 
connections and use to the respective utility company during construction. 

 

 
1.06 PERMITS 

 
A. Obtain required permits from regulating agencies.  Do not start work in areas 

requiring permits before issuance of permits from authorities having jurisdiction. 
 
1. Coordinate with regulating agencies to obtain required permits. 

 
2. Submit copies of permit applications and permits to OCTA Project Manager. 

 
3. Comply with permit requirements and assume responsibility for any violations. 

 
B. Prepare permit applications and obtain permits as necessary for performance of the 

work, including but not limited to: 
 
1. Maintenance and protection of vehicle traffic. 

 
2. Excavation, dewatering and discharge of surface water and runoff into existing 

drainage systems or surface waters. 
 

3. Disposal of debris and soils. 
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4. All other activities with potential to adversely affect the environment. 

 
5. Written permission from property owner for right of entry onto private property 

where necessary.   
 
 
 

PART 2 – PRODUCTS 

 

Not Used. 
 

 

 

PART 3 – EXECUTION  

 

Not Used. 
 

 

 

PART 4 - MEASUREMENT AND PAYMENT 

 

4.01 MEASUREMENT 

 

No separate measurement will be made for work of this section. 
 
 
4.02 PAYMENT 

 
Work of this section is considered incidental to work under other payment item(s) listed 
in the Schedule of Quantities and Prices and no separate payment will be made.  

  
 

END OF SECTION 
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SECTION 01 42 00 

 

REFERENCES 

 

 

PART 1 - GENERAL 

 

1.01  SUMMARY 

 
A. Section Includes:  
 

1. Use of references in Drawings and Specifications, including requirements for 
copies of reference standards at Project site. 

 
2. Abbreviations and acronyms. 
 
3. General provisions regarding references. 

 
 

1.02  USE OF REFERENCES 

 

A. References:  The Drawings and Specifications contain references to various 
standards, standard specifications, codes, practices and requirements for products, 
execution, tests and inspections.  These reference standards are published and 
issued by the agencies, associations, organizations and societies listed in this 
Section or identified in individual product specification Sections. 

 
B. Relationship to Drawings and Specifications:  Such references are incorporated into 

and made a part of the Drawings and Specifications to the extent applicable. 
 

C. Referenced Grades Classes and Types:  Where an alternative or optional grade, 
class or type of product or execution is included in a reference but is not identified on 
the Drawings or in the Specifications, provide the highest, best, and greatest of the 
alternatives or options for the intended use and prevailing conditions. 

 
D. Copies of Reference Standards: 

 
1. Reference standards are not furnished with the Drawings and Specifications 

because it is presumed that the Contractor, subcontractors, manufacturers, 
suppliers, trades and crafts are familiar with these generally-recognized 
standards of the construction industry. 

 
2. Copies of reference standards may be obtained from publishing sources.   

 
E. Jobsite Copies: 

 
1. Contractor shall obtain and maintain at the Project site copies of reference 

standards identified on the Drawings and/or in the Specifications in order to 
properly execute the Work. 
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2. At a minimum, the following shall be readily available at the site: 

 
a. Local and State Building Codes:  As referenced in Section 01060 - 

Regulatory Requirements. 
 

b. Safety Codes:  State of California, California Code of Regulations (CCR), 
Title 8 - Industrial Relations, Chapter 4, Subchapter 7, General Industry 
Safety Orders. 

 
c. General Standards:  UBC Standards, other model Code standards, UL 

Building Products Listing, FM Approval Guide and ASTM Standards in 
Building Codes. 
 

d. Fire and Life Safety Standards:  All referenced standards pertaining to fire 
rated construction and exiting. 

 
e. Common Materials Standards:  American Concrete Institute (ACI), American 

Institute of Steel Construction (AISC), American Welding Society (AWS), 
Gypsum Association (GA), National Fire Protection Association (NFPA), Tile 
Council of America (TCA) and Woodwork Institute of California (WIC) 
standards to the extent referenced within the Contract Specifications. 
 

f. Research Reports:  ICBO Evaluation Service (ICBO ES) Research Reports 
and CABO National Evaluation Service Reports (NER), for products not in 
conformance to prescribed requirements stated in Building Code. 

 
g. Product Listings:  Approval documentation, indicating approval of authorities 

having jurisdiction for use of product with local City. 
 

F. Edition Date of References: 
 

1. When an edition or effective date of a reference is not given, it shall be 
understood to be the current edition or latest revision published as of the date 
indicated on the Drawings and Specifications. 
 

2. All amendments, changes, errata and supplements as of the effective date shall 
be included. 

 
G. ASTM and ANSI References:  Specifications and Standards of the American Society 

for Testing and Materials (ASTM) and the American National Standards Institute 
(ANSI) are identified in the Drawings and Specifications by abbreviation and number 
only and may not be further identified by title, date, revision or amendment.  It is 
presumed that the Contractor is familiar with and has access to these nationally- and 
industry-recognized specifications and standards. 
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1.03  ABBREVIATIONS, ACRONYMS, NAMES AND TERMS, GENERAL 

  
A. Abbreviations, Acronyms, Names and Terms:  Where acronyms, abbreviations 

names and terms are used in the Drawings, Specifications or other Contract 
Documents, they shall mean the recognized name of the trade association, 
standards generating organization, authority having jurisdiction or other entity 
applicable. 

 
B. Abbreviations:  The following are commonly-used abbreviations which may be found 

on the Drawings or in the Specifications: 
 

AC or ac    Alternating current or air conditioning  
       (depending upon context) 
AMP or amp  Ampere 
C      Celsius 
CFM or cfm  Cubic feet per minute 
CM or cm  Centimeter 
CY or cy   Cubic yard 
DC or dc    Direct current 
DEG or deg  Degrees 
F      Fahrenheit 
FPM or fpm  Feet per minute 
FPS or fps  Feet per second 
FT or ft   Foot or feet 
Gal or gal  Gallons 
GPM or gpm  Gallons per minute 
IN or in   Inch or inches 
Kip or kip  Thousand pounds 
KSI or ksi  Thousand pounds per square inch 
KSF or ksf  Thousand pounds per square foot 
KV or kv   Kilovolt 
KVA or kva  Kilovolt amperes 
KW or kw  Kilowatt 
KWH or kwh  Kilowatt hour 
LBF or lbf  Pounds force 
LF or lf   Lineal foot 
M or m   Meter 
MPH or mph  Miles per hour 
MM or mm  Millimeter 
PCF or pcf  Pounds per cubic foot 
PSF or psf  Pounds per square foot 
PSI or psi  Pounds per square inch 
PSY or psy  Per square yard 
SF or sf   Square foot 
SY or sy   Square yard 
V or v    Volts 
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C. Undefined Abbreviations, Acronyms, Names and Terms:  Words and terms not 
otherwise specifically defined in this Section, in the Instructions to Bidders, in the 
Conditions of the Contract, on the Drawings or elsewhere in the Specifications, shall 
be as customarily defined by trade or industry practice, by reference standard and by 
specialty dictionaries such as the following: 

 
1. The American Institute of Architects (AIA) Document M101, "Glossary of 

Construction Industry Terms". 
 

2. The Construction Specifications Institute (CSI) Technical Document TD 2-4, 
"Abbreviations". 

 
3. Dictionary of Architecture and Construction, (Cyril M. Harris, McGraw-Hill Book 

Company, 1975). 
 

4. Encyclopedia of Associations, published by Gale Research Co., available in most 
libraries. 

 
 

1.04   ABBREVIATIONS FOR AGENCIES, ASSOCIATIONS, CODES AND STANDARDS 
 

A. Abbreviations for Agencies, Associations, Codes and Standards: The following 
abbreviations and acronyms may be used in the Drawings and Specifications.  When 
used, the abbreviation or acronym shall mean the full name of the applicable agency, 
association, organization, society or standard. 

 

AAMA American Architectural Manufacturers Association 

AAR Association of American Railroads 

AASHTO American Association of State Highway and Transportation Officials 

ACI American Concrete Institute 

ADA Americans with Disabilities Act 

ADAAG Americans with Disabilities Act Accessibility Guidelines 

AGA American Galvanizers Association 

AGA American Gas Association 

AHRI Air-Conditioning, Heating, and Refrigeration Institute 

AISC American Institute of Steel Construction 

AISI American Iron and Steel Institute 

AITC American Institute of Timber Construction 

ALSC American Lumber Standard Committee 

AMCA Air Movement and Control Association International, Inc. 

ANSI American National Standards Institute 

APA APA – The Engineered Wood Association (formerly American Plywood 
Association) 

AREMA American Railway Engineering and Maintenance-of-Way Association 

ASCE American Society of Civil Engineers 

ASHRAE American Society of Heating, Refrigerating, and Air-Conditioning Engineers 

ASME ASME International (formerly American Society of Mechanical Engineers) 

ASSE American Society of Safety Engineers 
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ASSE American Society of Sanitary Engineering 

ASTM ASTM International (formerly American Society for Testing and Materials) 

AWI Architectural Woodwork Institute 

AWPA American Wood Protection Association (formerly American Wood-Preservers' 
Association) 

AWS American Welding Society 

BHMA Building Hardware Manufacturers Association 

Cal/EPA California Environmental Protection Agency 

Cal/OSHA California Department of Industrial Relations, Division of Occupational Safety and 
Health 

Caltrans California Department of Transportation, Standard Plans & Specifications 2010 
Edition 

CBC California Building Code 

CEC California Electrical Code 

CFR Code of Federal Regulations 

CMC California Mechanical Code 

CPA Composite Panel Association 

CPC California Plumbing Code 

CPUC California Public Utilities Authority 

CRI Carpet and Rug Institute 

CRSI Concrete Reinforcing Steel Institute 

DHI Door and Hardware Institute 

DOC U.S. Department of Commerce 

DOT U.S. Department of Transportation 

EPA U.S. Environmental Protection Agency 

FM  FM Approvals 

FM FM Global (formerly Factory Mutual) 

FRA Federal Railroad Administration 

FS Federal Specification 

FSC Forest Stewardship Council 

FTA Federal Transit Administration 

GA Gypsum Association 

GANA Glass Association of North America 

HI Hydraulics Institute 

HMMA Hollow Metal Manufacturers Association 

ICC International Code Council 

IEEE Institute of Electrical and Electronics Engineers 

IGCC Insulating Glass Certification Council 

IGMA Insulating Glass Manufacturers Alliance 

ISO International Organization for Standardization 

LBTC Laguna Beach Transportation Center 

LEED Leadership in Energy and Environmental Design 

MPI Master Painters Institute 

MSS Manufacturers Standardization Society of the Valve and Fittings Industry 

NAAMM National Association of Architectural Metal Manufacturers 

NACE NACE International (formerly National Association of Corrosion Engineers) 

NEMA National Electrical Manufacturers Association 
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NETA InterNational Electrical Testing Association 

NFPA National Fire Protection Association 

NFPA National Forest Products Association 

NFRC National Fenestration Rating Council 

NHLA National Hardwood Lumber Association 

NSF NSF International (formerly National Sanitation Foundation) 

OSHA Occupational Safety and Health Administration 

PCI Precast/Prestressed Concrete Institute 

PDI Plumbing and Drainage Institute 

PS Product Standard (US Department of Commerce)  

RCSC Research Council on Structural Connections 

RIS Redwood Inspection Service 

RTA Railway Tie Association 

SDI Steel Deck Institute 

SDI Steel Door Institute 

SCRRA Southern California Regional Rail Authority 

SCAQMD South Coast Air Quality Management District 

SMACNA Sheet Metal and Air Conditioning Contractors' National Association 

SPPWC Standard Plans for Public Works Construction, 2015 Edition 

SSPC Society for Protective Coatings (formerly Steel Structures Painting Council) 

SSPWC Standard Specifications for Public Works Construction, 2015 Edition 

TCNA Tile Council of North America 

UL Underwriters Laboratories Inc. 

USDOJ U.S. Department of Justice 

USDOT U.S. Department of Transportation 

USGBC U.S. Green Building Council 

WCLIB West Coast Lumber Inspection Bureau (stamped WCLB) 

WI Woodwork Institute 

WWPA Western Wood Products Association 

 
 

 
1.05  REFERENCE STANDARDS 

 
A. General 

 
1. Specifications, standards, and guidelines referenced in the text are incorporated 

by reference as if fully set forth.  Where a referenced standard includes both 
administrative and technical provisions, and the administrative provisions conflict 
with the contract documents, only the technical provisions shall apply.  If a 
referenced standard appears to conflict with the drawings and specifications, 
consult OCTA Project Manager for resolution. 

 
2. The governing versions of reference standards and codes are those current at 

the time of contract execution, including errata, amendments, updates, etc., 
unless noted otherwise. 
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3. Contractor shall maintain the latest copy of applicable standards at jobsite during 
submittals, planning and progress of the work.  Make standards available for use 
by OCTA Project Manager upon request. 

 
4. Caltrans: Standard Plans and Specifications 2010 Edition. 

 
5. Standard Plans for Public Works Construction (SPPWC) 2012 Edition, Standard 

Specifications for Public Works Construction (SSPWC) 2015 Edition. 
   

B. ADA Standards 
 

1. References to ADAAG or the ADA Accessibility Guidelines refer to the ADA 
[Americans with Disabilities Act] Accessibility Guidelines for Buildings and 
Facilities, adopted 7/23/04 by the U.S. Access Board, amended 8/5/05, 
supplemented 3/23/07 reflecting amendments by the U.S. Department of 
Transportation, available at www.access-board.gov . 

 
2. References to USDOT ADA Standards refer to the U.S. Department of 

Transportation ADA Standards for Transportation Facilities, effective 11/29/06, 
available at www.access-board.gov . 

 
3. References to USDOJ ADA Standards are to the U.S. Department of Justice 

ADA Standards for Accessible Design, 1994, available at www.access-
board.gov, or to new standards (currently pending) if in effect at the time of 
execution of the contract documents. 

 
 
 
PART 2 – PRODUCTS  

 

Not Used. 
 

 

 

PART 3 – EXECUTION  

 

Not Used. 
 

 

 

PART 4 - MEASUREMENT AND PAYMENT  

 

Not Used. 
 
 
 

END OF SECTION 
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SECTION 01 42 16 

 

DEFINITIONS  

 

PART 1 - GENERAL 

 
 
1.01  GENERAL 

 
This Section provides definition of terms cited in the Contract Documents. 
 
 
1.02  DEFINITION OF TERMS 

 
A. Wherever in the specifications and other Contract Documents, the following terms 

and abbreviations or pronouns in place of them, are used, the intent and meaning 
shall be interpreted as provided in this section unless the context otherwise requires. 

 
1. Quality Assurance (QA): The process by which the OCTA Project Manager elects 

to monitor and assure that it receives proper construction related documentation 
from the Contractor. QA procedures measure the setting of schedules for the 
receipt and review of documentation and the quality of the information contained 
within the documentation. 

 
2. Quality Control (QC): The process by which the OCTA Project Manager receives 

documentation from the Contractor that proves that the Contractor is providing 
the contractually mandated services, such as training, testing and inspection. 
Contractor must show evidence of internal procedures demonstrating how he will 
perform these mandated functions and submit documentation that QC 
verifications have been completed. QC is the responsibility of the Contractor. 

 
3. Roadway Worker: Any OCTA Project Manager or Contractor employee whose 

duties include inspection, construction, roadway facilities or roadway machinery 
within the OCTA and/or City right of way. 

 
4. Salvage: To save any removed item. The salvaged item shall be reused in the 

contract or delivered and stockpiled for the OCTA Project Manager as specified 
in the Contract Documents. 

 
5. Site Specific Work Plan (SSWP): A program, plan, and schedule prepared and 

submitted by the Contractor and approved by the OCTA Project Manager that 
accurately describes and illustrates the manner in which work within the 
operating envelope will be accomplished, the impacts on any elements of the 
Operating System and the manner in which work will be accomplished with the 
OCTA Project Manager allotted work windows. 
 

6. Project Applicant: all references made by City, local agencies, or other agencies 
to Project Applicant means the Contractor and not OCTA.  
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7. Provide: To furnish/supply and install equipment/materials by Contractor per 
Contract documents.  

 
 
 
PART 2 – PRODUCTS 

 

Not Used. 
 

 

 

PART 3 – EXECUTION 

 

Not Used. 
 

 

 

PART 4 – MEASUREMENT AND PAYMENT 

 

No separate measurement or payment shall be made under this Section. 
 

 

 

END OF SECTION 
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SECTION 01 43 00 

 

QUALITY ASSURANCE  

 
PART 1 - GENERAL 

 

1.01 SUMMARY 

 

A. Section Includes:  Administrative and procedural requirements for quality assurance. 
 
1. Specific quality assurance requirements for individual construction activities are 

specified in the sections that specify those activities.  Requirements in those 
sections may also cover production of standard products. 
 

2. Requirements for Contractor to provide quality assurance services required by 
OCTA, or authorities having jurisdiction are not limited by provisions of this 
section. 

 
B. Related Sections: 

 
1. Section 01 43 01, Contractor Qualifications and Requirements. 

 
2. Section 01 45 00, Quality Control. 

 
 

1.02 DEFINITIONS 

 

A. Quality Assurance Services:  Activities, actions, and procedures performed before 
and during execution of the work to guard against defects and deficiencies and 
substantiate that proposed construction will comply with requirements. 
 

B. Quality Control Services:  Tests, inspections, procedures, and related actions during 
and after execution of the work to evaluate that actual products incorporated into the 
work and completed construction comply with requirements.  Refer to Section 01 45 
00, Quality Control. 
 

C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are 
used to verify selections made under sample submittals, to demonstrate aesthetic 
effects and, where indicated, qualities of materials and execution, and to review 
construction, coordination, testing, or operation; they are not samples.  Approved 
mockups establish the standard by which the work will be judged. 

 
D. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as 

an employee, subcontractor, or sub-subcontractor, to perform a particular 
construction operation, including installation, erection, application, and similar 
operations. 
 
1. Using a term such as "carpentry" does not imply that certain construction 

activities must be performed by accredited or unionized individuals of a 
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corresponding generic name, such as "carpenter."  It also does not imply that 
requirements specified apply exclusively to trades people of the corresponding 
generic name. 

 
E. Experienced:  When used with an entity, "experienced" means having successfully 

completed a minimum of five previous projects similar in size and scope to this 
project; having a minimum of five years' experience in work similar to that required 
for this project; being familiar with special requirements indicated; and having 
complied with requirements of authorities having jurisdiction. 
 
 

1.03 CONFLICTING REQUIREMENTS 

 

A. General:  If compliance with two or more standards is specified and the standards 
establish different or conflicting requirements for minimum quantities or quality levels, 
comply with the most stringent requirement.  Refer uncertainties and requirements 
that are different, but apparently equal, to OCTA for a decision before proceeding. 
 

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified 
shall be the minimum provided or performed.  The actual installation may comply 
exactly with the minimum quantity or quality specified, or it may exceed the minimum 
within reasonable limits.  To comply with these requirements, indicated numeric 
values are minimum or maximum, as appropriate, for the context of requirements.  
Refer uncertainties to OCTA for a decision before proceeding. 

 
 

1.04 QUALITY ASSURANCE 

 

A. General:  Qualifications paragraphs in this article establish the minimum qualification 
levels required; individual specification sections specify additional requirements. 
 

B. Installer Qualifications:  A firm or individual experienced (as defined above) in 
installing, erecting, or assembling work similar in material, design, and extent to that 
indicated for this project, whose work has resulted in construction with a record of 
successful in-service performance. 
 

C. Manufacturer Qualifications:  A firm experienced (as defined above) in manufacturing 
products or systems similar to those indicated for this project and with a record of 
successful in-service performance, as well as sufficient production capacity to 
produce required units. 

 
D. Fabricator Qualifications:  A firm experienced (as defined above) in producing 

products similar to those indicated for this project and with a record of successful in-
service performance, as well as sufficient production capacity to produce required 
units. 
 

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified 
to practice in jurisdiction where project is located and who is experienced (as defined 
above) in providing engineering services of the kind indicated.  Engineering services 
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are defined as those performed for installations of the system, assembly, or product 
which are similar to those indicated for this project in material, design, and extent. 

 
F. Specialists:  Certain sections of the specifications require that specific construction 

activities shall be performed by entities who are recognized experts in those 
operations.  Specialists shall satisfy qualification requirements indicated and shall be 
engaged for the activities indicated. 
 
1. Requirement for specialists shall not supersede building codes and regulations 

governing the work. 
 

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with 
the experience and capability to conduct testing and inspecting indicated, as 
documented by a recognized OCTA; and with additional qualifications specified in 
individual sections; and where required by authorities having jurisdiction, that is 
acceptable to authorities. 
 
1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 

 
2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program. 
 
H. Factory-Authorized Service Representative Qualifications:  An authorized 

representative of manufacturer who is trained and approved by manufacturer to 
inspect installation of manufacturer's products that are similar in material, design, 
and extent to those indicated for this project. 
 

I. Preconstruction Testing:  Where testing agency is indicated to perform 
preconstruction testing for compliance with specified requirements for performance 
and test methods, comply with the following: 

 
1. Contractor responsibilities include the following: 

 
a. Provide test specimens representative of proposed products and 

construction. 
 

b. Submit specimens in a timely manner with sufficient time for testing and 
analyzing results to prevent delaying the work. 

 
c. Provide sizes and configurations of test assemblies, mockups, and laboratory 

mockups to adequately demonstrate capability of products to comply with 
performance requirements. 
 

d. Build site-assembled test assemblies and mockups, where indicated, using 
installers who will perform same tasks for Project. 

 
e. Build laboratory mockups at testing facility using personnel, products, and 

methods of construction indicated for the completed work. 
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f. When testing is complete, remove test specimens, assemblies, mockups, and 
laboratory mockups; do not reuse products on project. 

 
2. Testing Agency Responsibilities:  Submit a certified written report of each test, 

inspection, and similar quality-assurance service to OCTA, with copy to 
Contractor.  Interpret tests and inspections and state in each report whether 
tested and inspected work complies with or deviates from the contract 
documents. 
 

J. Mockups:  Before installing portions of the work requiring mockups, build mockups 
for each form of construction and finish required to comply with the following 
requirements, using materials indicated for the completed work: 
 
1. Build mockups in location and of size indicated or, if not indicated, as directed by 

OCTA. 
 

2. Notify OCTA seven days in advance of dates and times when mockups will be 
constructed.  
 

3. Demonstrate the proposed range of aesthetic effects and workmanship. 
 

4. Obtain OCTA's approval of mockups before starting work, fabrication, or 
construction. 
 

5. Allow seven days for initial review and each re-review of each mockup. 
 

6. Maintain mockups during construction in an undisturbed condition as a standard 
for judging the completed work. 
 

7. Demolish and remove mockups when directed, unless otherwise indicated. 
 

K. OCTA Quality Assurance Inspection and Testing: 
 

1. The Authority will select and pay for an independent testing and 
inspection laboratory or agency, to conduct test and inspection for quality 
assurance purposes. Contractor is fully responsible for all quality control 
testing and inspection as required on contract drawings and/or 
specifications, required by AHJ, and as standard industry practice.  
 

2. Contractor shall coordinate and notify OCTA when work is ready for 
quality assurance testing and inspection. 

 
3. Contractor shall provide OCTA Project Manager, independent testing 

and inspection personnel, and OCTA’s Consultant with full access to the 
work and reasonable time for inspection for ascertaining whether or not 
the work is performed in accordance with the requirements and intent of 
the contract. No work shall be covered and no materials shall be installed 
without making the work and materials available for inspection by OCTA. 
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If OCTA Project Manager so requests, Contractor shall, at any time 
before acceptance of the work, remove and uncover such portions of the 
finished work as may be directed for quality assurance testing and 
inspection.  

 
4. After quality assurance testing and inspection, Contractor shall restore 

the work to the standard required by the contract document.  
 

5. Costs for additional tests, inspection and related services, due to the 
following, shall be reimbursed to the Authority by the Contractor and no 
change in Contract Time shall result.  

 
a. Failure to properly schedule or notify OCTA for testing and 

inspection.  
b. Changes in sources, lots or suppliers of products after original 

quality assurance tests or inspections.   
c. Changes in means, methods, techniques, sequences and 

procedures of constructions which necessitate additional testing, 
inspections, and additional services.  

d. Changes in materials after review and acceptance of submittals.  
 

 
 

PART 2 - PRODUCTS  
 
Not Used 

 

 

 

PART 3 – EXECUTION 

 

Not Used 
 

 

 

PART 4 - MEASUREMENT AND PAYMENT 

 
 No separate measurement will be made for the work of this section. 

 

 

 

END OF SECTION 
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SECTION 01 43 01 

 

CONTRACTOR QUALIFICATIONS AND REQUIREMENTS 

 

  

PART 1 – GENERAL 

 
1.01 CONTRACTOR DUTIES 

 

A. Except as specifically noted otherwise, provide: 
 

1. A Construction Project Manager, who shall serve as the Contractor’s 
Representative for the Contract, at or beyond the requirements described in this 
section. 

 
2. Other labor, supervision, and materials required for the work. 

 
3. Other tools, equipment, and machinery required for the work. 

 
4. Water, heat, and utilities required for the work. 

 
5. Support facilities and services, including fully furnished field office facilities, 

necessary for the proper execution and completion of the work. 
 

B. Pay legally required sales, consumer, and use taxes. 
 
C. Secure and pay for fees, surcharges, taxes, permits, and licenses necessary for the 

proper execution of the work. 
 
 

1.02 REFERENCE STANDARDS 

 
A. OSHA:  Occupational Safety and Health Administration regulations. 
 
 

1.03 CONSTRUCTION PROJECT MANAGER 

 
A. Provide for the work a Construction Project Manager who will manage and 

coordinate the overall aspects of the work.  The Construction Project Manager's 
qualifications and experience shall include: 

 
1. A minimum of five years of progressing work responsible experience on public 

works construction projects that include coordination, and scopes, types, and 
characters of work directly related to the scope of work of this contract.   

 
2. Demonstrated ability to work safely and supervise individuals in safe work. 
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3. Previous positions and experience supervising and planning work activities of 
construction superintendents, project engineers, and support personnel foreman 
and crews. 
 

4. Ability to read and understand survey, grading, paving, striping, utility, and 
structural plans. 

 
5. Ability to develop and work from construction schedules.  

 
 

B. The Construction Project Manager must: 
 

1. Visit the site daily during the work to verify the work is proceeding per contract 
documents. 

 
2. Be on the job during the work week to manage and coordinate all aspects of 

work for the full duration of the project. 
 

3. Be able to respond immediately to emergency or problem calls, 24 hours a day, 7 
days a week. 

 
C. The Construction Project Manager shall have the necessary authority to provide 

instructions and orders to his authorized representatives. The Construction Project 
Manager shall not be replaced without advance approval by the OCTA Project 
Manager; OCTA Project Manager will have sole approval of the replacement. The 
Contractor may propose a supervisory personnel such as superintendent to serve as 
Construction Project Manager.  

 
 

1.04 SITE SAFETY REPRESENTATIVE 

 
A. Provide Site Safety Representative. 
 
B. Site Safety Representative qualifications and experience must include: 
 

1. Meeting qualifications set forth in the General Provision. Pass OCTA Level 3 
Health, Safety and Environmental Requirements.  

 
C. The Site Safety Representative must be headquartered for the duration of the project 

at Contractor's construction field office. . 
 
D. The Site Safety Representative will be required to train and test Contractor's 

employees as described in Section 01 35 23, Owner Safety Requirements. 
 

 
1.05 SUBMITTALS 
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A. Contractor shall submit for OCTA Project Manager’s approval the name and 
professional history of each of the key positions identified in this specification  
section.  

 
 
 

PART 2 – PRODUCTS 

 

Not Used 
 

 

 

PART 3 – EXECUTION 

 
3.01 PERSONNEL QUALIFICATION 

 
A. Within five calendar days after Notice to Proceed, submit to OCTA Project Manager 

resumes of personnel listed above in Part 1 above.  Each resume shall provide 
sufficient detail to demonstrate compliance with requirements.  Submit a schedule 
showing, for each employee classification, number of personnel to be assigned to 
the work and duration of their assignments. 
 

B. The OCTA Project Manager will review resumes to determine acceptability of 
qualifications and experience.  The OCTA Project Manager's decision is final.  Do 
not resubmit resumes of personnel deemed unacceptable by the OCTA Project 
Manager. 
 

C. Substitutions:  To replace any personnel identified in Part 1, follow this section's 
procedures for obtaining approval of the original personnel.  This qualification 
process, shall be completed before the vacancy occurs.  Provision for substitutions 
does not relieve Contractor of the responsibility to provide personnel as provided in 
Part 1. 

 
 
 

PART 4 – MEASUREMENT AND PAYMENT 

 
No separate measurement or payment will be made for work of this section. 

 
 

END OF SECTION 
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SECTION 01 45 00 

 

QUALITY CONTROL  

 

PART 1 – GENERAL 

 

1.01 SUMMARY 

 

A. Section Includes: 
 
1. Authority of OCTA Project Manager. 

 
2. Responsibilities of the Contractor. 

 
3. Inspection and testing by OCTA Project Manager. 

 
B. Related Sections: 

 
1. Section 01 14 23, Coordination with OCTA and Local Agencies. 

 
2. Section 01 33 00, Submittal Procedures. 

 
3. Section 01 41 00, Regulatory Requirements. 

 
4. Section 01 43 00, Quality Assurance. 

 
5. Section 01 60 00, Product Requirements. 

 
 

1.02 AUTHORITY OF OCTA PROJECT MANAGER 

 

A. OCTA Project Manager will determine whether the work is completed in accordance 
with the contract documents.  OCTA Project Manager will decide all questions that 
may arise as to the quality or acceptability of materials furnished and work 
performed, and interpretations of the contract documents. 
 

B. OCTA Project Manager may require the Contractor to finish a section on which work 
is in progress before work is started on any additional section.  Refer to Section 01 
14 22, Rules and Hours of Operation for requirements. 

 
C. OCTA Project Manager may require the Contractor to submit additional shop 

drawings or documents to demonstrate the Contractor's understanding the intents of 
contract plans and specifications as part of quality control. 

 
 

1.03 REFERENCES 

 

A. ASTM D3740 - Practice for Evaluation of Agencies Engaged in Testing and/or 
Inspection Used in Engineering Design and Construction. 
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1.04 REGULATORY REQUIREMENTS FOR TESTING AND INSPECTION 

 

A. Regulatory Requirements for Testing and Inspection:  Inspections, testing and 
approvals as required by authorities having jurisdiction.  Refer to Section 01060 - 
Regulatory Requirements. 

 
1. California Code of Regulations (CCR) - Title 24, State Building Code (Uniform 

Building Code with State of California Amendments), latest edition, as adopted 
and interpreted by authorities having jurisdiction. 
 

2. California Code of Regulations (CCR) - Title 22, Sections 94065, 94067 and 
94069. 

 
 

1.05 RESPONSIBILITIES OF THE CONTRACTOR 

 

A. Cooperate with OCTA Project Manager and with other contractors as detailed in 
Section 01 14 23, Coordination with OCTA and Local Agencies. 
 

B. Ensure that products, services, workmanship and site conditions comply with 
requirements of the Drawings and Specifications by coordinating, supervising, testing 
and inspecting the Work and by utilizing only suitably qualified personnel. 

 
C. Perform the work to achieve the level of quality prescribed in the contract 

documents, including by reference, all Codes, laws, rules, regulations and standards. 
The no quality basic is prescribed, the quality shall be in accordance with the best 
accepted practices of the construction industry for the locale of the Project, for 
projects of this type. 
 

D. Perform the work in the proper sequence in relation to the requirements of the OCTA 
and other contractors, all as may be directed by OCTA Project Manager. 

 
E. Employ and assign knowledgeable and skilled personnel as necessary to perform 

quality control functions to ensure that the Work is provided as required. 
 

F. Be responsible for any damage done by it or its agents to the work performed by the 
OCTA or another contractor. 

 
 

1.06 SUPERVISION AND CONSTRUCTION PROCEDURES 

 

A. Give the work the constant attention necessary to facilitate the progress of the work. 
 

B. Be solely responsible for all construction means, methods, techniques, and 
procedures and for coordinating all portions of the work under the contract.  
Permission given by OCTA Project Manager to use any particular methods, 
equipment, or appliances shall not be construed to relieve the Contractor from 
furnishing other equipment or other appliances or adopting other methods when 
those in use prove unsatisfactory, or as to bind OCTA Project Manager to accept 
work which does not comply with the contract. 
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C. Immediately remove from the work, when so ordered by OCTA Project Manager, and 
do not re-employ on any of the work, without written permission from OCTA Project 
Manager, any contractor or subcontractor employee doing unsafe, improper, or 
defective work; who, in OCTA Project Manager’s judgment, refuses or neglects the 
direction of OCTA Project Manager given to the Contractor; who is deemed 
incompetent or disorderly; or who commits trespassing on public or private property 
in the vicinity of the work. 
 

D. Be responsible for securing all work areas by barricade in accordance with local and 
State requirements as applicable at the end of each day. 

 
1.07 QUALITY OF THE WORK 

 

A. Quality of Products:  Unless otherwise indicated or specified, all products shall be 
new, free of defects and fit for the intended use. 
 

B. Quality of Installation:  All Work shall be produced plumb, level, square and true, or 
true to indicated angle, and with proper alignment and relationship between the 
various elements. New material shall be installed so that drainage merges with 
existing flow patterns on the site towards the drains. 

 
C. Protection of Existing and Completed Work:  Take all measures necessary to 

preserve and protect existing and completed Work free from damage, deterioration, 
soiling and staining, until Acceptance by the Authority. 
 

D. Standards and Code Compliance and Manufacturer's Instructions and 
Recommendations:  Unless more stringent requirements are indicated or specified, 
comply with manufacturer's instructions and recommendations, reference standards 
and building code research report requirements in preparing, fabricating, erecting, 
installing, applying, connecting and finishing Work. 
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E. Deviations from Standards and Code Compliance and Manufacturer's Instructions 
and Recommendations:  Document and explain all deviations from reference 
standards and building code research report requirements and manufacturer's 
product installation instructions and recommendations, including acknowledgement 
by the manufacturer that such deviations are acceptable and appropriate for the 
Project. 
 

F. Verification of Quality:  Work shall be subject to verification of quality by the Authority 
or Engineer in accordance with provisions of the Conditions of the Contract. 

 
1. Contractor shall cooperate by making Work available for inspection by the 

Authority or Engineer or their designated representative. 
 

2. Such verification may include mill, plant, shop, or field inspection as required. 
OCTA designated Inspector shall access to material inspection. 
 

3. Provide access to all parts of the Work, including plants where materials or 
equipment are manufactured or fabricated. 
 

4. Provide all information and assistance as required, including that by and from 
subcontractors, fabricators, materials suppliers and manufacturers, for 
verification of quality by the Authority or Engineer. 
 

5. Contract modifications, if any, resulting from such verification activities shall be 
governed by applicable provisions in the Conditions of the Contract. 
 

G. Observations by the Engineer and Engineer's Consultants:  Periodic and occasional 
observations of Work in progress may be made by the Engineer and Engineer's 
consultants as deemed necessary to review progress of Work and general 
conformance with design intent. 
 

H. Limitations on Inspection, Test and Observations:  Neither employment of an 
Inspector of Record, independent testing and inspection agency, or observations by 
the Engineer and Engineer's consultants shall in no way relieve Contractor of 
obligation to perform Work in full conformance to all requirements of Contract 
Documents and applicable Building Code and other regulatory requirements. 

 
I. The Engineer's Acceptance and Rejection of Work:  The Engineer reserves the right 

to reject all Work not in conformance to the requirements of the Drawings and 
Specifications. 
 

J. Correction of Non-Conforming Work:  Non-conforming Work shall be modified, 
replaced, repaired or redone by the Contractor at no change in Contract Sum or 
Contract Time. 

 
K. Acceptance of Non-Conforming Work:  Acceptance of non-conforming Work, without 

specific written acknowledgement and approval of the Authority, shall not relieve the 
Contractor of the obligation to correct such Work. 
 

L. Contract Adjustment for Non-conforming Work:  Should the Authority or Engineer 
determine that it is not feasible or in Authority's interest to require non-conforming 
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Work to be repaired or replaced, an equitable reduction in Contract Sum shall be 
made by agreement between the Authority and Contractor.  If equitable amount 
cannot be agreed upon, a Construction Change Directive will be issued and the 
amount in dispute resolved in accordance with the Conditions of the Contract. 

 
M. Non-Responsibility for Non-Conforming Work:  The Engineer and the Engineer's 

consultants disclaim any and all responsibility for Work produced not in conformance 
with the Drawings and Specifications. 

 
 

1.08 INSPECTION AND TESTING 

 

A. The work is to be completed in accordance with the specifications, the drawings, and 
such instructions or directions as OCTA Project Manager may give to supplement 
drawings and specifications.  Wherever the words "directed," "permitted," 
"approved," "acceptable," "satisfactory to," or similar words or phrases occur in the 
contract documents, they shall be understood to be functions of OCTA Project 
Manager to be exercised at his discretion. 
 

B. The OCTA shall not be responsible for and shall not have control or charge over the 
acts or omissions of the Contractor, subcontractors, or any of their agents or 
employees, or any other persons performing any of the work. 
 

C. Inspections and Tests by Authorities Having Jurisdiction:  Contractor shall cause all 
tests and inspections required by authorities having jurisdiction to be made for Work 
under this Contract, Public Works Department, Fire Department, Health Department, 
AQMD, SCE and similar agencies.  Except as specifically noted, scheduling, 
conducting and paying for such inspections shall be solely the Contractor's 
responsibility. 
 

D. Inspections and Tests by Serving Utilities:  Contractor shall cause all tests and 
inspections required by serving utilities to be made for Work under this Contract.  
Scheduling, conducting and paying for such inspections shall be solely the 
Contractor's responsibility. 

 
E. Inspections and Tests by Manufacturer's Representatives:  Contractor shall cause all 

tests and inspections specified to be conducted by materials or systems 
manufacturers to be made.  Additionally, all tests and inspections required by 
materials or systems manufacturers as conditions of warranty or certification of Work 
shall be made, the cost of which shall be included in the Contract Sum. 

 
1. Test and Inspection Reports:  After each inspection and test, one copy of report 

shall be promptly submitted to the Engineer, Engineer's consultant (as 
applicable), Authority, Contractor, City Inspector, and to agency having 
jurisdiction (if required by Code).  
 
a. Reports shall clearly identify the following: 

 
 Date issued. 
 Project name and number. 
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 Identification of product and Specifications Section in which Work is 
specified. 

 Name of inspector. 
 Date and time of sampling or inspection. 
 Location in Project where sampling or inspection was conducted. 
 Type of inspection or test. 
 Date of test. 
 Results of tests. 
 Comments concerning conformance with Contract Documents and other 

requirements. 
 

b. Test reports shall indicate specified or required values and shall include 
statement whether test results indicate satisfactory performance of products. 
 

c. Samples taken, but not tested, shall be reported. 
  

d. Test reports shall confirm that methods used for sampling and testing 
conform to specified test procedures. 

 
F. Contractor shall provide OCTA Project Manager, independent testing and inspection 

agency personnel, inspector of record and OCTA’s consultant with full access to the 
work and reasonable time for inspection for ascertaining whether or not the work is 
performed in accordance with the requirements and intent of the contract.  No work 
shall be covered or materials used without making the work or materials available for 
inspection by OCTA Project Manager.  If OCTA Project Manager so requests, the 
Contractor shall, at any time before acceptance of the work, remove or uncover such 
portions of the finished work as may be directed. 
 

G. After examination, Contractor shall restore the work to the standard required by the 
contract documents.  Inspection will not relieve the Contractor from the responsibility 
for the quality of this work and to perform the work in accordance with the 
requirements of the contract documents. 
 

H. All materials and every process of manufacture and construction shall be subject to 
inspection at all times.  OCTA Project Manager and his designated representatives 
shall have free access to all operations.  Contractor shall provide necessary 
materials and OCTA Project Manager shall have the right to select suitable samples 
of materials for testing or examination which the contractor shall supply without 
charge.  In case such samples must be shipped to some other point for inspection or 
testing, Contractor shall box or crate samples as necessary and shall deliver them at 
points designated for shipment without charge.  Omission of inspection shall not 
relieve the Contractor of its obligations to produce the work required by the contract 
documents.  Materials not in compliance with contract requirements shall be 
removed promptly from the vicinity of the work, and the Contractor, at its expense, 
shall promptly remove, reconstruct, replace, and make good any defective work as 
directed in writing by OCTA Project Manager.  Oversight or error in judgment of 
inspectors, or previous acceptance of the work, shall not relieve Contractor from the 
obligation to correct defects whenever discovered. 
 

I. If the Contractor does not correct nonconforming work or remove rejected materials 
within a reasonable time fixed by written notice, OCTA Project Manager may direct 
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that removals and corrections be performed by other contractors.  Charges for such 
removals and corrections shall be deducted from the Contractor’s payment due 
under this contract or may be paid for by the Contractor's bonds held for this 
contract. 

 
J. All inspection by OCTA Project Manager is for the protection of the OCTA and its 

interest and shall not relieve the Contractor of responsibility for providing work in 
accordance with the contract documents.  After completion of the work, a final 
inspection will be made and any previous inspection or acceptance will not preclude 
rejection at the final inspection of any item that is not satisfactory to OCTA Project 
Manager or is not in accordance with the contract documents. 
 

K. If, within the period of time prescribed by law or by the terms of any applicable 
special warranty required by the contract documents, whichever is longer, any of the 
work is found to be defective or not in accordance with the contract documents, the 
Contractor shall correct it promptly after receipt of a written notice from OCTA Project 
Manager.  This obligation shall survive acceptance of the work or termination of the 
contract.  In the event the OCTA prefers to accept or not require correction of 
defective or nonconforming work, the OCTA may do so instead of requiring its 
removal and correction, in which case OCTA Project Manager shall determine an 
appropriate sum to be deducted from the contract price or otherwise charged against 
the Contractor, which determination shall be final and binding upon the parties.  Such 
adjustment shall be effected whether or not final payment has been made. 
 

L. All defective work which has been rejected shall be remedied or removed and 
replaced by the Contractor at its own expense, in a manner acceptable to OCTA 
Project Manager. 
 

M. Whenever all of the work provided for in the contract or authorized as force account 
work has been completed and the final cleaning-up performed, OCTA Project 
Manager will make the final inspection, and, if the work is found to be satisfactory, 
Contractor will be notified in writing of the acceptance.  All portions of the work shall 
be maintained by the Contractor at the standards required by the contract documents 
until final acceptance. 

 
N. At OCTA Project Manager's discretion, portions of the work that are determined to be 

substantially complete may be accepted before all the project work is completed.  
After acceptance of substantially completed work, Contractor shall not use the 
finished product for any purpose without permission of OCTA Project Manager. 
 
 
 

PART 2 – PRODUCTS 

 
Not Used 
 
 
 

PART 3 – EXECUTION 
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3.01 FIELD QUALITY CONTROL/QUALITY ASSURANCE 

 

A. Give minimum of 48 hour advance notice of each test and inspection to OCTA 
Project Manager when ready for testing, observation and inspection. 
 

B. Should any compaction density/strength test or inspection fail to meet specification 
requirements, necessary corrective work shall be performed by the Contractor.  
Additional testing shall be required to determine that corrective work provides 
compaction in the failed area meeting requirements of these Specifications. 

 
C. Contractor shall provide a record of testing results including corrective actions taken 

if necessary on the approved form to the OCTA Project Manager. 
 

D. Contractor’s corrective work to meet requirements and retesting resulting from failing 
tests shall be at no additional cost to OCTA. 

 
E. Obtain all inspections required by the local regulatory agencies and provide the 

Authority with the final sign-off cards for the project from the local regulatory 
agencies.  

 
 
 
PART 4 – MEASUREMENT AND PAYMENT 

 
No separate measurement or payment shall be made under this section. 

 

 

 

END OF SECTION 
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SECTION 01 50 00 

 

TEMPORARY FACILITIES AND CONTROLS 

 

 

PART 1 - GENERAL 

 

1.01  SUMMARY 

 
A. Section Includes: 
 

1. Temporary facilities and controls used during construction. 
 

B. Related Sections: 
 

1. Section 01 14 25, Procedures in Construction.  
 

2. Section 01 14 27, Legal Relations and Responsibility. 
 

3. Section 01 14 43, Environmental Resource Protection. 
 

4. Section 01 71 13, Mobilization and Demobilization 
 

5. Section 01 74 19, Construction Waste Management and Disposal. 
 
 

1.02  SUBMITTALS 

 
A. Submit in accordance with Section 01 33 00, Submittal Procedures. 
 
B. Site Plans:  Show temporary facilities, utility hookups, staging areas, and parking 

areas for construction personnel. 
 
C. Moisture Protection Plan:  Describe procedures and controls for: protecting materials 

and construction from water absorption and damage, including delivery, handling, 
and storage; discarding water-damage materials; protocols for mitigation of water 
into completed work; and replacing water-damaged work. 

 
 

1.03  QUALITY ASSURANCE 

 
A. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect 

each temporary utility before use.  Obtain required certifications and permits. 
 

 

 

PART 2 - PRODUCTS 

 

2.01 TEMPORARY FACILITIES, PRODUCTS, AND CONTROL 
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A. Common-Use Field Office:  not required.  

 
B. Storage and Fabrication Sheds: No equipment or tools are allowed to be stored at 

the jobsite without the OCTA Project Manager’s written permission.  If on-site 
storage is permitted, provide access and orderly provision for maintenance and for 
inspection of products. 

 
C. Telephone Service: Provide mobile telephone service for project superintendent.  
 
D. Temporary Electricity: 
 

1. Connect to existing power service at location as directed. Power consumption 
shall not disrupt Owner's need for continuous service. Exercise measures to 
conserve energy. 
 

2. Provide power outlets for construction operations, with branch wiring and 
distribution boxes. Provide flexible power cords as required. 

 
3. Provide main service disconnect and over current protection at convenient 

location. 
 

4. Comply with NECA, NEMA, and UL standards and regulations for temporary 
electric service. 

 
5. Permanent convenience receptacles may be utilized during construction. 

 
E. Temporary Fire Protection:  
 

1. Maintain temporary fire protection facilities of the types needed until permanent 
facilities are installed. Fire Extinguishers shall be   portable, UL rated; with class 
and extinguishing agent as required by locations and classes of fire exposures. 
 

2. Comply with NFPA 10 "Standard for Portable Fire Extinguishers" and NFPA 241 
"Standard for Safeguarding Construction, Alterations, and Demolition 
Operations". 

 
3. Fire safety during construction shall comply with CFC - California Fire Code 

(CCR) California Code of Regulations, Title 24, Part 9, Article 87. 
 

4. Store combustible materials in containers in fire-safe locations. 
 

5. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-
protection facilities, stairways, and other access routes. 
 

6. Provide supervision of welding operations, combustion-type temporary heating 
units, and similar sources of fire ignition. 

 
F. Barriers, enclosures and fencing:  



REPLACEMENT OF MECHANICAL UNITS 

AT SANTA ANA BUS BASE 
 C-4-2550 

EXHIBIT B 

 

Temporary Facilities and Controls 01 50 00 - 3 

 
1. Provide traffic cones to prevent unauthorized entry to construction areas and to 

protect existing facilities and adjacent properties from damage from construction 
operations. 
 

2. Provide protection for plant life and trees designated to remain and for soft and 
hardscape areas adjacent to work, replace damaged materials in kind. 

 
3. Protect non-owned vehicular traffic, stored materials, if allowed, site and 

structures from damage. 
 

G. Noise Control: Provide methods, means, and facilities to minimize noise produced by 
construction operations. 

 
H. Pollution Control: 

  
1. Provide methods, means, and facilities to prevent contamination of soil, water, 

and atmosphere from discharge of noxious, toxic substances, and pollutants 
produced by construction operations. 
 

2. Conform to Best Management Practices for waste management and material 
controls as defined in Section 4 of the Construction Activity Handbook published 
by the Storm Water Quality Association. 

 
3. Coordinate construction activities with control procedures established in the 

Storm Water Pollution Prevention Plan (SWPPP). 
 

I. Security:  
 

1. Provide security and facilities to protect Work, from unauthorized entry, 
vandalism, or theft. 
 

2. Coordinate with Owner’s security program. 
 

J. Parking: No Contractor’s employees’ parking is allowed on site. 
 

K. Traffic Control: 
  

1. Comply with requirements of authorities having jurisdiction. 
 

2. Obtain all required permits, provide all materials and maintain controls as 
required of authorities having jurisdiction. 

 
3. Maintain access for fire-fighting equipment and access to hydrants. 

 
L. Progress Cleaning:  
 

1. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, 
and other closed or remote spaces, prior to enclosing the space. 
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2. Broom and vacuum clean interior areas prior to start of surface finishing, and 

continue cleaning to eliminate dust. 
 

3. Provide walk-off mats at each building entry affected by construction activities. 
 
M. Waste Disposal: 
 

1. Waste Management: In compliance with City regulations. 
 

2. Maintain work areas free of waste materials, debris, and rubbish. 
 

3. Remove waste materials, debris, and rubbish from site periodically during a 
work day and legally dispose of off-site at the end of each work day at 3:30 pm. 
 

4. Maintain site area in a clean and orderly condition. 
 
 

PART 3 - EXECUTION 

 

3.01 INSTALLATION, GENERAL 

 
A. Locate facilities where they will serve project adequately and result in minimum 

interference with performance of the work.  Relocate and modify facilities as required 
by progress of the work. 

 
1. Locate facilities to avoid protected areas as specified in Section 01 14 43, 

Environmental Resource Protection. 
 
 

3.02 TEMPORARY UTILITIES 

 
A. Provide and pay for temporary utility services and facilities such as sanitary facilities, 

telephone service and internet service adequate for construction and related 
activities. 

 
  
3.03 TEMPORARY ROADS, PAVING, PARKING, AND SIMILAR IMPROVEMENTS, AND 

USE OF SITE 

 
A. See Section 01 14 25, Procedures in Construction. 

 
B. See Section 01 14 27, Legal Relations and Responsibility 
 
 

3.04 PROTECTION OF AIR AND WATER RESOURCES AND OTHER ENVIRONMENTAL 

RESOURCES 
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A. See Section 01 14 25, Procedures in Construction. 
 
B. See Section 01 14 27, Legal Relations and Responsibility. 
 
C. See Section 01 14 43, Environmental Resource Protection. 
 
 

3.05 CONSTRUCTION WASTE 

 
A. See Section 01 74 19, Construction Waste Management and Disposal. 
 
 

3.06 SECURITY AND FIRE PROTECTION 

 
A. See Section 01 14 27, Legal Relations and Responsibility. 

 
 

PART 4 - MEASUREMENT AND PAYMENT 

Work of this section is incidental to other work and no separate measurement or 
payment will be made. 

 
END OF SECTION 
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SECTION 01 57 13 

 
TEMPORARY EROSION AND SEDIMENTATION CONTROL 

 
 

PART 1 - GENERAL 

 
1.01 SUMMARY 

 

A. Section Includes: 
 

1. Temporary erosion and sedimentation control. 
 

2. Accessories required for a complete installation. 
  

B. Related Sections: 
 

1. Section 01 14 25, Procedures in Construction. 
 

2. Section 01 50 00, Temporary Facilities and Controls. 
 

3. Section 01 14 43, Environmental Resource Protection 
 
 
1.02 REFERENCE STANDARDS 

 

A. Caltrans:  State of California Department of Transportation, Standard Specifications. 
 

B. Standard Specifications for Public Works Construction (SSPWC). 
 
C. California Stormwater Quality Association (CASQA) 

 
 

1.03 SUBMITTALS 

 

A. Submit in accordance with Section 01 33 00, Submittal Procedures. 
 
B. Working drawings and data on proposed straw bales and fiber rolls, including physical 

properties of various products.   
 

 
1.04 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver, handle, and store materials in accordance with recommendations of 
manufacturer. 
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PART 2 - PRODUCTS 

 
2.01 MATERIALS 

 
A. Miscellaneous Materials: 
 

1. Plastic sheeting:  Clear polyethylene plastic sheeting at least 10 mils thick, secured 
with anchor restrainers (gravel filled bags) per the Construction Best Management 
Practices (BMP) handbook prepared by the California Stormwater Quality 
Association (CASQA), www.cabmphandbooks.com.  

 
2. Temporary Fiber Rolls and Straw Bales:  Provide fiber rolls and straw bales with 

staking per the Construction BMP handbook prepared by the CASQA, 
www.cabmphandbooks.com . If staking is not feasible, contractor shall develop 
other suitable methods of anchoring that will be acceptable to OCFCD. 

 
3. Temporary concrete washout facility, per the Construction BMP handbook prepared 

by the CASQA, www.cabmphandbooks.com.  
 

4. Gravel bags per the Construction BMP handbook prepared by the CASQA, 
www.cabmphandbooks.com  

 
 

PART 3 - EXECUTION 

 
3.01 GENERAL 

 

A. Conform to all applicable local, state and Federal Regulations and laws pertaining to 
water pollution control and as specified in SSPWC section 7-8.6. 

 
B. Accomplish erosion and sediment control through use of berms, dikes, swales, dams, 

fiber mats, plastic sheeting, netting, gravel, storm drain inlet protection, slope drains, 
sediment fences, and other sediment barriers; gravel construction entrances; and other 
erosion control devices or methods. Cover material stockpiles with plastic sheeting. 

 
C. Coordinate temporary pollution control provisions with permanent erosion control 

features specified elsewhere in the contract documents to the extent practicable to 
assure economical, effective, and continuous erosion control throughout the 
construction and post-construction period. 

 
D. OCTA Project Manager may limit surface area of erodible earth material exposed by 

clearing, grubbing, excavation, borrow, embankment, and fill operations 
 

1. Provide immediate, permanent or temporary pollution control measures to prevent 
contamination of adjacent streams or other watercourses, lakes, ponds, or other 
areas of water impoundment. 
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2. Work may involve construction of temporary berms, dikes, dams, sediment basins, 
and slope drains; use of temporary mats; or other control devices or methods as 
necessary to control erosion. 
 

E. Construct facilities required for clearing, grading, and land alteration activities, to ensure 
that sediment-laden water does not enter drainage systems or violate applicable water 
standards.  Conform to requirements of Section 01 14 43, Environmental Resource 
Protection. 

 
F. Permanent Features: 
 

1. Incorporate permanent erosion control features at earliest practicable time.  Use 
temporary pollution control measures to correct unforeseen conditions that develop 
during construction, to provide measures that are needed prior to installation of 
permanent pollution control features, or to temporarily control erosion that develops 
during normal construction. 
 

2. Where erosion interferes with clearing and grubbing operations, schedule and 
perform work so that grading operations and permanent erosion control features can 
follow immediately; otherwise, provide temporary erosion control measures between 
successive construction stages. 
 

G. Areas of Work: 
 

1. Limit the area of clearing, grubbing, excavation, borrow, and embankment 
operations in progress commensurate with progress.  Should seasonal limitations 
result in unrealistic coordination of operations, take temporary erosion control 
measures immediately. 
 

2. Flag boundaries of clearing limits prior to construction. 
 
a. Do not disturb or permit disturbance of ground beyond flagged boundary.  

Conform to requirements of Section 01 14 43, Environmental Resource 
Protection 
 

b. Maintain flagging for duration of work. 
 

3. Temporary soil erosion and sediment control may include construction work outside 
right of way where work is necessary as a result of project construction such as 
borrow pit operations, haul roads, and equipment storage sites. 
 

H. Maintenance: 
 

1. Maintain erosion control features installed, including replacement and upgrading of 
facilities when needed, until work is completed and notice of Final Acceptance 
issued. 
 

2. Maintain catch basins (inlets with sumps or inverted siphons) so that not more than 
one foot depth of sediment is allowed to accumulate within a trap (or sump). 
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a. Clean catch basins and storm drains prior to paving and prior to Substantial 

Completion. 
 

b. Remove sediment.  Do not flush sediment-laden water into downstream system. 
 

3. Keep paved areas clean for the duration of the project. 
 

4. Measures in addition to those indicated may be required. 
 

5. Do not permit more than a one-foot depth of sediment to accumulate behind a silt 
fence. 
 
a. Remove sediment or regrade it into slopes, and repair and reestablish silt fences 

as needed. 
 

6. Remove silt fences in entirety when no longer required.  Fences are required until 
uphill area has been permanently stabilized. 
 

7. Remove pipes, end sections, drainage curbs, silt fences, and other materials from 
temporary erosion control devices; those not incorporated into permanent work 
become property of Contractor. 

 
 

3.02 STORM DRAIN INLET PROTECTION 

 

A. Storm drain inlet protection must prevent sediment from entering storm drain systems 
prior to permanent stabilization of disturbed areas. 

 
B. Use storm drain inlet protection per the Construction BMP handbook prepared by the 

CASQA, www.cabmphandbooks.com: 
 

1. Where storm drain inlets are operational before permanent stabilization of disturbed 
drainage area. 
 

2. Adjacent to and immediately downhill of utility type construction in existing paved 
areas with catch basin drainage. 
 

3. When cleaning streets. 
 

C. Use berms when required to direct drainage to flow through filters and prevent 
bypassing of inlets. 

 
D. Do not permit more than one-foot depth of sediment to accumulate against storm drain 

inlet protection. 
 

1. Remove sediment and restore inlet protection as needed to maintain sediment 
trapping and filtering capability. 
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PART 4 - MEASUREMENT AND PAYMENT 

 
No separate measurement or payment will be made for the work of this section. 

 
 
 

END OF SECTION 
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SECTION 01 60 00 

 

PRODUCT REQUIREMENTS 

 
 
PART 1 - GENERAL 

 
1.01 SUMMARY 

 
A. This section includes administrative and procedural requirements for selection of 

products for use in the project; product delivery, storage, and handling. 
 
 
1.02  SOURCE OF SUPPLY AND QUALITY OF MATERIALS  

 
A. OCTA Project Manager shall approve the source of supply of each of the materials 

supplied by the Contractor before the purchase or delivery of materials to the work 
site. Promptly after receiving the Contract award, the Contractor shall notify OCTA 
Project Manager of all proposed material sources. If it is found after trial that sources 
of supply previously approved do not produce uniform and satisfactory products, or if 
the product from any source proves unacceptable at any time, the Contractor shall 
furnish materials from other sources as approved by OCTA Project Manager.  
 

B. Only materials conforming to Specifications and approved in advance by OCTA 
Project Manager shall be used in the work. All material being used shall be subject to 
inspection or test at any time during their preparation or use. No material that after 
approval has in any way become unfit for use shall be used in the Work.  

 
 
1.03  UNLOADING, HAULING AND STORING MATERIALS  

 
A. The Contractor shall, at its expense, deliver, unload, store, handle, and be 

responsible for all materials whether furnished by the OCTA or by the Contractor.  
 

B. Store and protect products in accordance with manufacturer's instructions, with seals 
and labels intact and legible. 

 
1. Periodically inspect to ensure products are undamaged, and are maintained under 

required conditions. 
 

2. Products damaged by improper storage or protection shall be removed and 
replaced with new products at no change in Contract Sum or Contract Time. 

 
C. Store products to facilitate inspection and measurement of quantity or counting of 

units. 
 

D. The unloading, storing and hauling of all the OCTA’s or Contractor's material shall be 
considered as incidental to contract pricing.  
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E. When permission to do so is given in writing by OCTA Project Manager, the 
Contractor may store materials and erect temporary buildings on OCTA property 
provided such property is not required for the OCTA’s use or is not under lease to 
other parties.  

 
F. Store moisture-sensitive products in a weathertight enclosure or covered with an 

impervious sheet covering.  Provide adequate ventilation to avoid condensation.  
Maintain product storage within temperature and humidity ranges required by 
manufacturer's instructions. 

 
1. For exterior storage of fabricated products, place on sloped supports above 

ground. 
 

2. Store loose granular materials on solid surfaces in a well-drained area.  Prevent 
mixing with foreign matter. Prevent material from flowing or blowing away to other 
areas of the site. Provide covers for sand, aggregate base, and debris so that 
wind does not cause it to blow away. 

 
3. Arrange storage to provide access for inspection.  Periodically inspect to assure 

products are undamaged, and are maintained under required conditions. 
 

G. All electrical and mechanical equipment shall be stored so as to be protected from 
rain, sun, wind, sand, dust, moisture, etc. The equipment shall be stored on supports 
off the ground or on concrete slabs with all factory provided dust and moisture 
protection left in place until equipment is installed.  

 
H. Electrical and mechanical equipment shall be maintained in accordance with the 

manufacturer’s operation and maintenance instructions until the Contractor is relieved 
of the responsibility by OCTA Project Manager.  

 
I. Store heavy materials away from the structure in a manner that will not endanger 

supporting construction. 
 

J. Building materials shall be stored in a protected environment safe from sun, rain and 
excessive dust. Store cementitious products and materials on elevated platforms. 
Damaged or excessively dirty materials will not be permitted to be installed.  

 
K. Protection: 

 
1. Provide barriers, flashing lights, substantial coverings and notices to protect 

installed Work from traffic and subsequent construction operations. 
 

2. Remove protective measures when no longer required and prior to Acceptance of 
the Work. 

 
L. Delivery Requirements: 

 
1. Schedule delivery to minimize long-term storage at project site and to prevent 

overcrowding of construction spaces. 
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2. Coordinate delivery with installation time to ensure minimum holding time for items 

that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, 
and other losses. 
 

3. Comply with manufacturer’s instructions and recommendations for transportation, 
delivery and handling. Provide equipment and personnel to handle products by 
methods to prevent soiling, marring or other damage. 
 

4. Deliver products to project site in an undamaged condition in manufacturer's 
original sealed container or other packaging system, complete with manufacturer’s 
labels and instructions for handling, storing, unpacking, protecting, and installing. 
 

5. Contractor is responsible and shall be present at work side for receiving his 
material delivery at the work site. Promptly inspect products on delivery to ensure 
compliance with the contract documents and to ensure that products are 
undamaged and properly protected. 

 

6. Contractor shall give OCTA a 48 hours notice prior to delivery of any products and 
materials. 
 

 
1.04  PRODUCT SELECTION PROCEDURES 

 
A. Products: Items purchased for incorporation in the Work, whether purchased for the 

Project or taken from previously purchase stock, and include material, equipment, 
assemblies, fabrications and systems.  

 
B. General Product Requirements:  Provide products that comply with the contract 

documents, that are undamaged and, unless otherwise indicated, that are new at time 
of installation. 

 
1. It is OCTA policy that all manufactured products and supplies be provided by 

United States manufacturing industries in agreement with related Union 
organizations. Therefore in the performance of the contract, Contractor shall give 
United States made products preference. 

 
2. Named Product: Items identified by manufacturer's product name, including make 

or model designations indicated in the manufacturer's published product data. 
 

3. Specific Product Requirements:  Refer to requirements of Section 01 45 00 - 
Quality Control and individual product Specifications Sections in the project 
specifications for specific requirements for products. 

 
4. Materials:  Products that are shaped, cut, worked, mixed, finished, refined or 

otherwise fabricated, processed or installed to form a part of the Work. 
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5. Product Completeness: Provide products complete with accessories, trim, finish, 
fasteners, and other items needed for a complete installation and indicated use 
and effect. 

 
6. Minimum Requirements: Specified requirements for products are minimum 

requirements. 
 

7. Standard Products:  Where specific products are not specified, provide standard 
products of types that are suitable for the intended use in similar conditions and 
that have been produced and used successfully in similar situations on similar 
projects. Products shall be selected by the Contractor and subject to review and 
acceptance by the Engineer.  

 
8. Code Compliance: All products, other than commodity products prescribed by 

Code, shall have a current ICBO Evaluation Service (ICBO ES) Research Report 
or CABO National Evaluation Report (NER). 

 
9. Interchangeability: To the fullest extent possible, provide products of the same 

kind from a single source. Products required to be supplied in quantity shall be the 
same product and interchangeable throughout the Work.  When options are 
specified for the selection of any of two or more products, the product selected 
shall be compatible with products previously selected. 

 
10. Nameplates: 

 
a. Except for require labels and operating and safety instructions, do not attach 

manufacturer's identifying nameplates or trademarks on surfaces exposed to 
view in occupied spaces or to the exterior. 

 
b. Provide a permanent nameplate on each item of service-connected or power-

operated equipment.  Nameplates shall contain identifying information and 
essential operating data such as the following example: 

 
Name of manufacturer 
Name of product 
Model and serial number 
Capacity 
Power Characteristics 
Speed 

 
11. OCTA reserves the right to limit selection to products with warranties not in 

conflict with requirements of the contract documents. 
 

12. Where products are accompanied by the term "as selected" or similar, OCTA 
Engineer will make selection. 

 
13. Where products are accompanied by the term "match sample" or similar, sample 

to be matched is OCTA Project Manager's. 
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14. Descriptive, performance, and reference standard requirements in the 
specifications establish salient characteristics of products. 

 
C. General Product Selection Requirements:   

 
1. Where products or manufacturers are identified in the specifications, the intent is 

not to limit competition or to restrict the work to only those products or 
manufacturers named.  Rather, the intent is to establish the level of quality 
required and the product characteristics important to the success of the work.  
Subject to compliance with requirements, products of any manufacturer may be 
incorporated into the work, if shown to be equal to those listed to the satisfaction 
of OCTA Project Manager.  

 
2. "Or Equal" Provision:  Where "or equal", “or approved equal”, “or approved 

substitution”, or a similar term is included after named manufacturer(s) and 
product(s), equivalent products of unnamed manufacturers will be considered in 
accordance with requirements specified in  Section 01 25 00 Substitution 
Procedures. 

 
a. Prior to submitting "Or Equal" product(s) for consideration, Contractor shall 

review and determine that product(s) meet or exceed the minimum quality and 
warranty provisions of the specified product. 

 
b. Cost and time considerations will be waived for products and manufacturers 

submitted under the "Or Equal" provision, except no increase in Contract Sum 
or Contract Time shall result. 

 
c. Contractor's attention is called to the substitution provisions of the Conditions 

of the Contract.  
 

3. Products Specified by Description:  Where Specifications describe a product, 
listing characteristics required, with or without use of a brand name, provide a 
product that provides the characteristics and otherwise complies with the specified 
requirements. 

 
4. Products Specified by Performance Requirements:  Where Specifications require 

compliance with performance requirements, provide product(s) that comply with 
performance requirements and are recommended by the manufacturer for the 
intended application.  Verification of manufacturer's recommendations may be by 
product literature or by certification of performance from manufacturer. 

 
5. Products Specified by Reference to Standards Only:  Where Specifications 

require compliance with a standard, provided product shall fully comply with the 
standard specified. 

 
6. Products Specified by Combination of Methods:  Where products are specified by 

a combination of described characteristics, performance characteristics, reference 
standards and manufacturer identification, provide products conforming to all such 
characteristics. 
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7. Use of products or manufacturers, whether listed or not, is subject to 

demonstrated compliance with requirements of the contract documents. 
 

D. Product Selection Procedures: 
 

1. Basis of Design:  Where products or manufacturers are identified as "basis of 
design" or where sizes, profiles, and dimensional requirements on drawings are 
based on a specific product or system, comply with provisions for comparable 
products to obtain approval for listed alternate products or manufacturers.  
Comply with provisions for substitutions to obtain approval for use of an equal 
unnamed product or manufacturer. 

 
2. Specified Products:  Where the specifications indicate that a product or 

manufacturer is to be selected from those listed, comply with the provisions for 
substitutions to obtain approval for use of an equal unnamed product. 

 
3. Other Named Products:  Where products or manufacturers are indicated without 

qualification, or with the words “or equal”, "or approved equal", “or approved 
substitutions”, or similar terms, comply with provisions for comparable products to 
obtain approval for use of an equal unnamed product. 

 
4. Visual Matching Specification:  Where specifications require matching an 

established sample, select a product that complies with requirements and 
matches Engineer's sample.  OCTA Project Manager's decision will be final on 
whether a proposed product matches. 

 
5. Visual Selection Specification:  Where specifications include the phrase "as 

selected from manufacturer's colors, patterns, textures" or a similar phrase, 
Contractor shall select a product that complies with other specified requirements. 

 
6. Full Range:  Where specifications include the phrase "to match existing colors, 

patterns, textures" or similar phrase, OCTA Project Manager will select color, 
pattern, density, or texture from manufacturer's product line submitted by the 
Contractor, that includes both standard and premium items. No additional cost 
shall be paid to Contractor due to OCTA Project Manager’s selection of colors, 
pattern, density, or texture of the products. 

 
 
 
PART 2 - PRODUCTS  

 
Not used. 
 
 
 
PART 3 – EXECUTION 

 
Not Used. 
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PART 4 - MEASURMENT AND PAYMENT 

 
No separate measurement or payment will be made for the work of this section. 
 
 
 

END OF SECTION 
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SECTION 01 71 13 

  
MOBILIZATION AND DEMOBILIZATION  

 

 
PART 1 - GENERAL  
 

1.01  DESCRIPTION  
 

A. This section consists of the Contractor furnishing all transportation, labor, materials 
and equipment necessary and incidental to mobilization and demobilization to 
perform the work of this contract. Work for mobilization and demobilization as 
specified in this section consists of preparatory work and operations at the start of 
the Contract Work and removal of those items at Contract completion. Contractor 
shall provide written construction notices to residents and tenants adjacent to the 
project site per City requirements. 

 

 

1.02 DEFINITIONS  
 

A. Mobilization is operations necessary for the movement and arrival at the worksite of 
personnel, equipment, supplies, and appurtenances, all in ready and satisfactory 
working and operational order, which the Contractor intends to use for the work; for 
the establishment of all temporary offices and Contractor-owned structures and other 
temporary facilities necessary to perform the work; proper safety training of project 
personnel; and for incidental work and operations which must be performed prior to 
beginning work on the various contract items.  

 
B. Demobilization is operations necessary for the removal of all personnel, equipment, 

supplies, appurtenances, Contractor-owned structures, temporary facilities, 
materials, and debris from the worksite and restoration of site and surrounding 
properties, affected by the Contractor’s activities, to pre-construction conditions, as 
approved by OCTA Project Manager.  

 
 

1.03  SUBMITTALS  
 

A. Shop Drawing showing the installation of any pollution control/SWPPP features 
required for the Project to be established on the site prior to initiating construction, 
maintained for the duration of construction and removed upon completion of 
construction.  
 

B. Copies of all required permits obtained prior to starting Work covered by the permit. 
 

C. List of tenants that need to get the construction notice. 
 

D. Proof from the post office that all letters (construction notices) got sent. 
 



REPLACEMENT OF MECHANICAL UNITS 

AT SANTA ANA BUS BASE 
 C-4-2550 

EXHIBIT B 

 

Mobilization and Demobilization 01 71 13 - 2 

 
 
 
PART 2 - PRODUCTS 

 

Not Used  
 

 
 
PART 3 – EXECUTION  
 

3.01  GENERAL  
 

A. The Contractor shall provide personnel, equipment, temporary facilities, construction 
materials, tools, and supplies at the worksite at the time they are scheduled to be 
required.  
 

B. The Contractor shall locate plant or equipment appropriately close to the portion of 
the work for which it will be used.  

 
C. The Contractor shall obtain all necessary permits required by the local jurisdictions to 

perform the work of this Contract. The Contractor shall provide OCTA Project 
Manager copies of all permits obtained prior to starting work covered by the permit.  

 
D. The Contractor shall install pollution control features required by permits for the 

construction. These features shall be maintained throughout the duration of 
construction and removed at the completion of construction.  

 
E. Upon completion of the work, the Contractor shall remove all equipment, temporary 

facilities, construction tools, apparatus, equipment, unused materials and supplies, 
plant, and personnel from the worksite and shall leave the worksite in a clean and 
satisfactory condition as approved by OCTA Project Manager.  

 
 

 

PART 4 – MEASUREMENT AND PAYMENT  
 

 Work is considered incidental to work under other payment items and no separate 
payment will be made. 

 
 

 
END OF SECTION 
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SECTION 01 71 23 

 

FIELD ENGINEERING 

 

 

PART 1 – GENERAL 

 

1.01 DESCRIPTION 

 

A. Work Includes: 
 
1. Employ land surveyors and professional engineers, licensed in the State of 

California, to perform surveying and field engineering as required per Contract 
Documents. 
 

2. Establish and maintain baselines and field control points as required for 
construction layout survey. 

 
3. Perform survey and measurement to establish design lines and grades. 

 
4. Layout of the Work. 

 
5. Other engineering services, as necessary, to accomplish the Work.  

 
 

1.02  GENERAL 

 

A. Contractor shall locate and protect all adjacent areas, utilities, equipment, buses, 
cars, and appurtenances. 

  
B. Control area of work, so that it does not interrupt bus maintenance and operations 

activities, or bus or car traffic flow on the site. Provide barricade and traffic signs 
around work area, excavations, and contractor’s equipment.  Provide flashing lights 
from dusk to dawn on all sides of construction work. 

 
C. Promptly report and repair to the Engineer’s satisfaction disruption in utilities caused 

by construction work. Repair disruption of utilities immediately. 
 

D. Make no changes without prior written notice to the Engineer. 
 
 

1.03 SUBMITTALS 

 

A. Submit for OCTA’s approval the name and professional history of the land surveying 
firm designated by the Contractor as its project surveyor. 
 
1. At a minimum the project surveyor must have five to ten years of verifiable 

experience performing field survey.  
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B. On request, submit to OCTA Project Manager documentation that verifies accuracy 
of field engineering work and surveying work. Submit data certifying the all 
dimensions, elevations, and locations of improvement are in conformance, or non-
conformance, with Contract Documents at end of Project. 
 

C. Prior to completion of project and when requested by OCTA Project Manager, submit 
a copy of site drawing prepared by California registered engineer and signed by land 
surveyor verifying that the elevations and locations of the work are in conformance 
with contract documents. 

 
D. Contractor shall submit a complete copy of the baseline survey field notes and final 

layout. 
 

E. Contractor shall provide As-built redline drawings to the Authority at the completion 
of the Project. 

 
 

1.04  REQUIREMENTS 

 

A. Field Engineering:  Provide field engineering services, as necessary.  Utilize 
recognized engineering practices. 

 
B. Verification:  Verify all existing dimensions before starting work. Record all existing 

pavement striping and markings and submit this record to OCTA before commencing 
any demolition work.  

 
C. Layout and Control of the Work:  Establish elevations, lines, and grade for all Work 

under this Contract.  Locate and lay out by instrumentation and similar appropriate 
means. Contractor is responsible for all construction field survey and setting of 
grades and slopes. New asphalt or concrete paving flow patterns should merge with 
existing flow patterns on the site so that flow of water is directed towards existing 
gutters, swales, and storm drains on site. Protect in place existing storm drain 
system, swales, gutters, concrete walk, storm drain inlets, channel wall, fencing, on- 
site storage, OCTA equipment, and property during construction. 

 
D. Verification of Work:  Periodically verify layout and completed conditions of the Work 

by same means.   
 

E. Project area shall be cordoned off using traffic cones during each construction phase 
on all sides at end of work day. Traffic cones shall be removed by the end of each 
work day.   

 
 

1.05 QUALITY CONTROL 

 

A. Contractor shall maintain a complete and accurate log of control and survey work as 
it progresses. 
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B. OCTA Project Manager reserves the option to check Contractor's survey 
measurements and calculations.  Whether OCTA Project Manager exercises this 
option or not, the requirement for accuracy will not be waived. 

 
C. On completion of construction and major site improvements, Contractor shall prepare 

a final certified survey illustrating dimensions, locations, angles, and elevations of 
construction and work site. 

 

 

 

PART 2 – PRODUCTS 

 

Not Used 
 
 

 

PART 3 – EXECUTION 

 

3.01 EXAMINATION  

 

A. Verify locations of survey control points prior to starting any work on the project site. 
Contractor shall field verify all existing dimensions, conditions, layout, grading that 
will affect the project before commencing any work. 
 

B. Review OCTA record drawings for underground utilities and field verify all utilities 
that may affect construction activities before demolition work and excavation. 
Contractor shall utilize an independent utility locator company to survey and map any 
and all utilities that may affect construction activities and determine if there are any 
utility lines in conflict with construction of this project.  

 
C. Contractor shall conduct survey (line and grade) of existing improvements such as 

top of curb, finished surface, flow lines etc. before any demolition or removal is 
undertaken. Areas where pavement has failed or settled shall be documented. 
 

D. Immediately notify OCTA Project Manager of any discrepancies discovered. 
 
E. Finished grade shall match existing grade and ensure positive drainage is provided. 

 
 
3.02 SURVEYS AND RECORDS 

 

A. Working from lines and grades established by baseline survey as shown in relation 
to work, establish and maintain bench marks and other dependable markers to set 
lines and levels for work on site as needed to locate each element of the project. 
 

B. Contractor shall inform tradesmen performing the work of marked lines and grades 
provided for their use in layout work. 
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C. Contractor shall provide a complete copy of baseline survey field notes and final 
layout to OCTA Project Manager prior to starting construction. 
 

D. Certify all lines and grades to OCTA. 
 

 
 3.03 SURVEY REFERENCE POINTS 

 

A. Contractor shall locate and protect survey control and reference points. Preserve 
permanent reference points during construction. 
 

B. Contractor shall establish appropriate control datum for construction survey. 
 
C. Contractor shall report to OCTA Project Manager the loss or destruction of any 

reference points or relocation required because of changes in grades or other 
reasons. 
 

D. Contractor shall replace dislocated survey control points based on original survey 
control and shall make no changes without prior written notice to and approval by 
OCTA Project Manager. 

 
 
 
PART 4 - MEASUREMENT AND PAYMENT 

 

No separate measurement or payment will be made under this section. 
 
 

END OF SECTION 
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 SECTION 01 73 29 

 

 CUTTING AND PATCHING 

 
 
PART 1 - GENERAL 

 
1.01 SECTION INCLUDES 

 
A. Requirements and limitations for cutting and patching of Work. 

 
 
1.02 RELATED SECTIONS 

 
A. Section 01 11 00 - Summary of Work.   

 
B. Individual Product Specification Sections: 

 
1. Cutting and patching incidental to Work specified in the Section. 

 
2. Coordination with Work specified in other Sections for openings required to 

accommodate Work specified in those other Sections. 
 

C. Include: 
 

1. Identification of Project. 
 

2. Location and description of affected Work. 
 

3. Explanation of necessity for irregular cutting and patching procedures. 
 

4. Description of proposed special work and alternate products to be used. 
 

5. Alternatives to cutting and patching. 
 

6. Effect on existing construction and, if applicable, work being performed for the 
Authority under separate contracts. 

 
7. Date and time Work will be executed. 

 
8. Written permission of affected separate contractor. 

 
 
 
PART 2 - PRODUCTS 

 
2.01 MATERIALS 

 
A. Primary Products: As required for original installation and to match surrounding 
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construction. 
 

B. Product Substitution: For each proposed change in materials, submit request for 
substitution under provisions of Section 01 60 00 - Product Requirements. 

 
 
 
PART 3 - EXECUTION 

 
3.01 EXAMINATION 

 
A. Examination, General:  Inspect existing conditions prior to commencing Work, 

including elements subject to damage or movement during cutting and patching. 
 

B. After uncovering existing Work, inspect conditions affecting proper accomplishment 
of Work. 

 
C. Beginning of cutting or patching shall be interpreted to mean that existing conditions 

were found by Contractor to be acceptable. 
 
 
3.02 PREPARATION 

 
A. Temporary Supports:  Provide devices and methods to protect other portions of 

Project from damage by providing temporary supports. 
 
 
3.03 CUTTING AND PATCHING 

 
A. Cutting and Patching: 

 
1. Execute cutting, fitting, patching, excavation, and fill, to complete Work. 

 
2. Coordinate installation or application of products for integrated Work. 

 
B. Remedial Work:  Remove and replace defective or non-conforming Work. 

 
 
3.04 PERFORMANCE 

 
A. Cutting and Patching: 

 
1. Execute demolition, cutting and patching by methods to avoid damage to 

adjoining Work, and which will provide appropriate surfaces to receive final 
finishing. 

 
2. Saw cut asphalt concrete or Portland cement concrete paving for smooth edges. 

 Do not overcut corners. 
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3. Contractor is required to take all precautions during construction to prevent 
damage to OCTA buses, property, equipment, utilities, and OCTA personnel. All 
precautions are to taken per CAL-OSHA code to prevent accidents, and damage 
to adjacent OCTA property and appurtenances. 

 
B. Restoration: 

 
1. Restore Work with new products as specified in individual Sections. 

 
2. Where affected or uncovered by construction work, finish adjacent surfaces and 

background to condition before construction. Match material, paint, and finish to 
nearest joint. Re-paint all curbs, traffic striping, legends, parking stalls, numbers, 
and paving as existed before construction.  Damage to adjacent or OCTA 
property shall be repaired, at the Contractor’s expense, to a condition as existed 
before construction and to OCTA’s Project Manager’s satisfaction. 

  
C. Finishing:  Refinish (material and paint) surfaces to match adjacent and similar 

finishes as used for the Project. (match material and paint finish). For continuous 
surfaces, refinish with material and paint to nearest intersection or natural break or 
joint. Replace equipment or appurtenances damaged due to demolition, cutting or 
patching work during construction. Provide material quality to level equal to or better 
than that which existed before construction started. 

 
 
 
PART 4 - MEASUREMENT AND PAYMENT 

 

No separate measurement or payment will be made under this section. 
 
 
 
 END OF SECTION  
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SECTION 01 74 19 

 

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

 

 
PART 1 - GENERAL 

 
1.01 DESCRIPTION 

 
A. Work Includes: Procedures for ensuring optimal diversion of construction and 

demolition waste generated by the Project, and documentation procedures for 
tracking waste generation and diversion. 

 
 
1.02 DEFINITIONS 

 
A. Certified Mixed Debris Processing Facility:  A solid waste processing facility that 

accepts loads of mixed debris for the purpose of recovering re-usable and 
recyclable materials and disposing of the non-recyclable residual material.  

 
B. Class III Landfill:  A landfill that accepts non-hazardous solid waste such as 

household, commercial, and industrial solid waste.  A Class III landfill shall have a 
California Integrated Waste Management Board (CIWMB) solid waste facilities 
permit and is regulated by the Local Enforcement Agency. 

 
C. Construction and Demolition (C&D) Debris:  Solid waste and recyclable materials 

that result directly from construction and demolition of buildings and other structures, 
do not contain hazardous waste (as defined in CCR Title 22, Section 66621.3, et 

seq.), and contain no more than 1 percent  putrescible wastes by volume, calculated 
on a monthly basis.  C&D debris includes, but is not limited to: asphalt, concrete, 
portland cement, brick, lumber, wallboard, roofing material, ceramic tile, pipe, glass 
and associated packaging. 

 
D. Disposal:  Acceptance of solid waste at a legally operating facility for the purpose of 

landfilling.  
 

E. Diversion:  Activities that result in reducing the amount of waste disposed at a 
landfill.  This can include source reduction activities, composting, recycling, and 
reuse.   

 
F. Inert Backfill Site:  A location, other than inert fill or other disposal facility, to which 

inert waste is taken for the purpose of filling an excavation, shoring, or another soils 
engineering operation. 

 
G. Inert Fill:  A facility that can legally accept inert waste such as asphalt and concrete 

exclusively for the purpose of disposal.  
 

H. Inert Debris/Inert Waste:  Solid waste and recyclable materials that are source 
separated or separated for reuse, do not contain hazardous waste (as defined in 
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CCR, Title 22, section 66261.3 et. seq.) or soluble pollutants at concentrations in 
excess of applicable water quality objectives, and do not contain significant 
quantities of decomposable waste.  Inert debris may not contain more than 1 
percent putrescible wastes by volume calculated on a monthly basis. Gravel, rock, 
soil, sand and similar materials, whether processed or not, that have never been 
used in connection with any structure, development, or other human purpose are not 
inert debris. 

 
I. Mixed Debris:  Material that includes commingled recyclable and non-recyclable 

construction and demolition debris.  
 

J. Mixed Debris Processing Facility:  A solid waste processing facility that accepts 
loads of mixed debris for the purpose of recovering re-usable and recyclable 
materials and disposing of the non-recyclable residual materials. Refer also to 
Certified Mixed Debris Processing Facility. 

 
K. Permitted Waste Hauler:  A company that possesses a valid and current permit from 

the County of Riverside to collect and transport solid waste from individuals or 
businesses in the County of Riverside. 

 
L. Recycling:  The process of sorting, cleaning, treating, and reconstituting materials 

for the purpose of using the altered form in the manufacture of a new product.  
Recycling does not include burning, incinerating, or thermally destroying solid waste. 

 
1. On-site recycling materials that are sorted and processed for use in an altered 

form in the Project, (e.g. concrete is crushed for use as base for a parking lot 
on the site). 

 
2. Off-site recycling source-separated materials hauled to another location and 

used in an altered form in the manufacture of a new product. 
 

M. Recycling Facility:  An operation that can legally accept materials for the purpose of 
processing the materials into an altered form for the manufacture of a new product.  
Depending on the types of materials accepted and operating procedures, a recycling 
facility may or may not be required to have a Solid Waste Facilities permit from the 
CIWMB or be regulated by the Local Enforcement Agency. 

 
N. Reuse:  Materials that are recovered for use in the same form.  This includes 

materials that are reused on-site or off-site. 
 

O. Salvage:  Materials recovered for reuse or sale or donation to a third party.  
 

P. Source Reduction:  Any action causing a net reduction in the generation of solid 
waste.  Source reduction includes, but is not limited to, reducing the use of non-
recyclable materials, replacing disposable materials and products with reusable 
materials and products, reducing packaging, and reducing the amount of yard waste 
generated. 

 
Q. Source-Separated Materials (Construction and Demolition Debris):  Material that is 
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sorted at the site of generation by individual material type for the purpose of reuse or 
recycling, i.e., loads of concrete that are source-separated for delivery to a base 
course recycling facility to be crushed into road base material.   

 
R. Solid Waste:  Shall mean waste that the CIWMB has deemed acceptable for 

disposal at a Class III landfill and shall not include source-separated material. 
 

S. Transfer Station:  A facility that can legally accept solid waste for the purpose of 
temporarily storing the materials for re-loading onto other trucks and transporting 
materials to a landfill for disposal, or recovering some materials for reuse or 
recycling.  Transfer stations must be permitted by the CIWMB and regulated by the 
Local Enforcement Agency. 

 
 
1.03 SUBMITTALS 

 
A. Waste Management Plan (WMP):  Conduct a site assessment and estimate the 

types and quantities of materials, under the Project, that are anticipated for on-site 
or off-site processing, recycling, reuse, or disposal.   

 
1. Not more than 10 working days after Notice to Proceed, submit to OCTA Project 

Manager a written WMP.  The plan shall show the percentage of recycling for 
inert debris expected from the Project and the percentage recycling for the 
remaining C&D debris expected from the Project.  While no minimum amounts 
of recycling have been established for this project, Contractor shall make every 
reasonable effort to achieve a minimum of 50% by weight of material that is 
recycled, re-used, salvaged or otherwise diverted from landfill. 

 
2. OCTA Project Manager’s approval of the Contractor’s WMP will not otherwise 

relieve the Contractor of responsibility for adequate and continuing control of 
pollutants and other environmental protection measures. 

 
3. Dirt and excavation spoils, whether reused as fill or not, will not be counted in 

the calculation of diverted and disposed materials. 
 

B. Solid Waste Diversion and Disposal Report (SWDD Report):  One week prior to the 
first of every month, and prior to Contractor’s monthly progress estimate for 
payment, Contractor shall prepare and submit to OCTA Project Manager a written 
SWDD report quantifying all material generated in the Project which was either 
disposed or diverted from disposal through reuse or recycling during the time period 
covered by the SWDD report and progress payment.  Include in the Report a 
cumulative history of the diversion and disposal for the Project.  Attach supporting 
documentation including manifests, weigh tickets, receipts, reports, invoices, and 
other supporting documents specifically identifying the project, the recyclables and 
solid waste generated by the Project, and where the material was sent.  The final 
SWDD report shall cover the complete time period of the Project and shall contain a 
list of the total waste disposed and/or diverted for each reporting period.  The final 
SWDD report and supporting documentation shall be submitted within 30 Calendar 
Days of Project completion. 
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1.04 WASTE MANAGEMENT PLAN SUBMITTAL MEETING 

 
A. On or about 5 working days after Notice to Proceed, OCTA Project Manager will 

schedule and attend a meeting with the Contractor to discuss the proposed WMP 
submittal.  This meeting shall be held to allow the OCTA and the Contractor an 
opportunity to develop a mutual understanding regarding the recycling and reuse 
requirements and programs. 

 
 
1.05 REUSE, SALVAGE, AND RECYCLING OPTIONS 

 
A. Contractor shall make use of as many reuse and salvage options as is feasible.  

One option is the California Materials Exchange (CalMAX), a free program 
sponsored by the CIWMB.   

 
B. Recycling shall include both on-site and off-site recycling of source-separated 

materials, as well as mixed debris recycling efforts.  
 

C. On-site recycling program shall produce a quality product to meet the specifications 
identified in the Contract Documents, subject to approval.  Estimate the amount of 
material to be used in the Project and include a program for off-site recycling of any 
excess material that cannot be used in the Project. 

 
D. Develop and implement a program to include source separation of solid waste, to 

the greatest extent feasible, of the following types: 
 

1. Asphalt 
 

2. Concrete and concrete block 
 

3. Rock 
 

4. Wood (lumber)  
 

5. Green material (i.e. tree trimmings) 
 

6. Metals 
 

E. Mixed Debris Recycling:  Develop and implement a program to transport loads of 
commingled construction and demolition materials that cannot be feasibly source 
separated to a mixed debris recycling facility.   

 
 

1.06 HAULING AND DISPOSAL OPERATIONS 

 
A. Hauling:  Arrange the collection and hauling of C&D debris by a waste hauler that is 

permitted by the County of Orange Waste Management Department and Agencies 
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as applicable. 
 

B. Recycling And Processing Facilities:  Transport C&D debris to recycling or 
processing facilities.  Contractor shall be familiar with the requirements for 
acceptance of C&D materials at the recycling and processing facilities before the 
material is delivered.  Always call facilities in advance to verify requirements. 

 
C. Disposal Facilities:  Transport C&D debris that cannot be delivered to a recycling or 

processing facility, to a transfer station or disposal facility that can legally accept the 
materials for the purpose of disposal. 

 
D. Site Disposal:  Do not burn, bury, or otherwise dispose of solid waste on the Project 

job-site. All trash, debris, and removed materials shall be hauled away and legally 
disposed off-site on the same day they are removed.  

 
 

 

PART 2 – PRODUCTS  

 

Not Used 
 

 

 

PART 3 – EXECUTION  

 

Not Used 
 

 

 

PART 4 – MEASUREMENT AND PAYMENT  

 

No separate measurement or payment will be made under this section. 
 

 

 
END OF SECTION 
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SECTION 01 74 23 

 

CLEANING 

 
 
PART 1 - GENERAL 

 
1.01 DESCRIPTION. 

 
A. Work Included: 

 
1. Execute cleaning, during progress of the work, and at completion of the work. 

 
B. Related Work Specified Elsewhere: 

 
1. Cleaning for specific products or work; the respective specification section for 

that work. 
 

2. Refer to Section 01 14 25, Procedures in Construction for requirements for 
restoration of project site(s), including but not limited to photographic 
documentation. 
 

3. Refer to Section 01 71 13, Mobilization and Demobilization for requirements for 
removal of all of Contractors facilities, equipment and tools. 

 

 

1.02 DISPOSAL REQUIREMENTS. 

 
A. Conduct cleaning and disposal operations to comply with all applicable codes, local 

codes, ordinances, regulations and laws, rules and practices. 
 
B. Conform to requirements of 01 74 19, Construction Waste Management and 

Disposal. 
 
 
 
PART 2 - PRODUCTS 

 
2.01 MATERIALS 

 
A. Use only those cleaning materials which will not create hazards to health or property 

and which will not damage surfaces. 
 

B. Use only those cleaning materials and methods recommended by manufacturer of 
the surface material to be cleaned. 

 
C. Use cleaning materials only on surfaces recommended by cleaning material 

manufacturer. 
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PART 3 - EXECUTION 

 
3.01 CLEANING DURING CONSTRUCTION 

 
A. Provide all labor and equipment required to remove trash and broom clean project 

sites as required, including surrounding areas affected by construction activities.   
 

B. Provide all labor and equipment required to load, haul, and legally dispose of all 
construction trash and debris at the end of each work day throughout the duration of 
the project. 

 
C. Pay all dump fees required to legally dispose of materials. 

 
D. Clean streets adjacent to the project site as required to meet the requirements of all 

local, City, County and State authorities. 
 
E. Clean and wash parking lots and driveways. 

 
F. Provide labor to clean the office trailer once a week. 
 
G. Clean up all excess concrete from site concrete work. 

 
H. Wet down dry materials and rubbish to prevent blowing dust. 

 
I. At reasonable intervals during progress of work and at the end of each work day, 

remove waste materials, debris and rubbish from site and dispose of legally away 
from site. 
 

J. Handle waste materials and debris in a controlled manner with as few handlings as 
possible; do not drop or throw materials from heights. 
 

K. Schedule cleaning operations so that dust and other contaminants resulting from 
cleaning process will not fall on wet or newly painted surfaces. 
 

L. Do not place in fills or backfills or burry at site any waste material, rubbish or debris. 
Remove such material from project to a lawful disposal area by the end of each work 
day; pay all associated hauling and dumping charges. 
 

M. Perform any additional cleaning or cleaning at shorter intervals when instructed to do 
so by OCTA Project Manager. 

 
 
3.02 FINAL CLEANING 

 
A. SUBSTANTIAL COMPLETION REVIEW CLEANING, GENERAL 
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1. Substantial Completion Review Cleaning, General:  Execute a thorough cleaning 
prior to Substantial Completion review by the Engineer. 

 
a. Clean surrounding areas affected by construction. Clean and repair all 

surrounding areas and appurtenances such as curbs, gutters, swales, storm 
drain, platforms, equipment, vents, buses, fences, Apex boxes, light concrete 
pedestal, landscaping, and driveways. Repair equipment, curbs, surrounding 
driveways, landscaping, and site affected by the construction work by 
thorough brooming and washdown. Remove all oil, concrete, debris, and 
paint from the surfaces mentioned.  

 
b. Remove waste and surplus materials, rubbish and temporary construction 

facilities, utilities and controls from site. 
 

2. Employ experienced workmen, or professional cleaners, for final cleaning. 
 

3. In preparation for occupancy, conduct final inspection of sight-exposed surfaces, 
and of concealed spaces. 

 
4. Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign 

materials, from sight-exposed finished surfaces; polish surfaces so designated to 
shine finish. 

 
5. Wash and shine glazing and mirrors. 

 
6. Repair, patch and touch up marred surfaces to specified finish, to match adjacent 

surfaces. 
 

7. Water-jet clean paved surfaces; rake clean other surfaces of grounds. Comply 
with SWPPP BMP measures.  

 
8. Remove all protective construction coverings and coatings.  

 
9. Contaminated Earth:  Final clean-up operations shall include removal and lawful 

disposal of earth that is contaminated or unsuitable for support of plant life in 
planting areas, as well as filling of resulting excavations with suitable soil.  
Contaminated areas include those used for disposal of waste concrete, mortar, 
plaster, masonry and similar materials; areas in which washing out of concrete 
and plaster mixes or washing of tools and other similar cleaning operations have 
been performed; and areas that have been oiled, paved or chemically treated.  
Do not dispose of waste oil, solvents, paints, solvents and similar material of a 
penetrating nature by depositing or burying on OCTA’s property. 

 
10. Maintain cleaning until project is occupied. 

 
11. Final cleaning shall be done to the satisfaction of OCTA Project Manager. 

 
  

B. FINAL COMPLETION INTERIOR CLEANING 
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1. Final Completion Cleaning, General:  Complete final cleaning before submitting 

final Application for Payment.   
 

a. Remove asphalt, oil, grease, mastic, adhesives, dust, dirt, stains, fingerprints, 
labels, concrete material, and other foreign materials from all visible exterior 
surfaces. 

 
b. Remove dust from all horizontal surfaces not exposed to view, including 

equipment, light standards, ledges, utilities, buses, apex boxes, and plumbing 
fixtures on site affected by construction. 

 
c. Repair all disrupted or broken appurtenances which were damaged during 

construction to a new condition to the OCTA’s Project Manager’s satisfaction. 
 

2. Clean all adjacent walls, equipment, and other appurtenances mentioned in 
article 3.1.A.1 above affected by construction work including areas adjacent to 
construction and on site.  

 
3. Clean construction area in which phase has been completed and re-stripe before 

begin of next phase of work 
 

C. FINAL COMPLETION SITE CLEANING 
 

1. Site Cleaning:  Broom clean exterior paved surfaces.  Rake clean other surfaces 
of the grounds affected by construction material. 

 
a. Wash down and scrub where necessary all paving soiled as a result of 

construction activities.  Thoroughly remove material droppings, asphalt 
splatters, stains, oil, and adhered soil. 

 
b. Remove from the site all construction waste, unused materials, excess soil 

and other debris resulting from the Work. 
 
 
 

PART 2 – PRODUCTS  

 

Not Used 
 

 

 

PART 3 – EXECUTION 

 

Not Used 
 

 

 

PART 4 – MEASUREMENT AND PAYMENT 
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No separate measurement or payment will be made under this section. 
  

 
 

END OF SECTION 
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SECTION 01 77 00 

 

CLOSEOUT PROCEDURES 

 

PART 1 – GENERAL 

 

 

1.01 SUMMARY 

 

A. Section Includes: 

 

1. Administrative and procedural requirements for contract closeout, including, but 

not limited to, the following: 

 

a. Substantial Completion procedures. 

 

b. Final Acceptance procedures. 

 

B. Related Sections: 

 

1. Section 01 74 23, Cleaning, for final cleaning of project site(s). 

 

2. Section 01 78 00, Closeout Submittals, for operation and maintenance manual 

requirements. 

 

3. Section 01 78 00, Closeout Submittals, for submitting record drawings, record 

specifications, and record product data. 

 

4. Section 01 78 36, Warranties and Guarantees and Bonds, for submitting 

Warranties. 

 

5. Divisions 02 through 48 sections for any specific closeout requirements for the 

work in those sections. 

 

 

1.02 SUBSTANTIAL COMPLETION 

 

A. Preliminary punch list review:  At Contractor’s request, the Engineer will attend a 

preliminary Contract closeout review, not earlier than 14 days prior to anticipated 

Substantial Completion review day. The Engineer and Contractor shall conduct a 

brief walk-though of Project to review scope, adequacy and completeness of the 

Work. The Engineer will prepare a typewritten list of items to be completed and 

corrected (preliminary punch list).  
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B. Before requesting review/inspection for determining date of Substantial Completion, 

the Contractor shall complete the following:   

 

1. Execute cleaning and clear site of temporary facilities and controls, as specified 

in Section 01 50 00 Temporary Facilities and Controls and in Section 01 74 23 

Cleaning. 

 

2. Prior to Substantial Completion review, complete all testing, inspection, 

balancing, sterilization and cleaning of the Work. Obtain final City Inspection and 

City sign-off required for the Project.  Provide original of final sign-off cards to the 

Authority. 

 

3. Advise OCTA of pending insurance changeover requirements. 

 

4. Submit specific warranties, workmanship bonds, maintenance service 

agreements, final certifications, and similar documents.  Refer to Section 01 78 

00, Closeout Submittals for requirements. 

 

5. Obtain and submit releases permitting OCTA unrestricted use of the work and 

access to services and utilities.  Include occupancy permits, operating 

certificates, and similar releases. 

 

6. Prepare and submit project record documents, operation and maintenance 

manuals, final completion construction photographic documentation, damage or 

settlement surveys, property surveys, and similar final record information.  Refer 

to Section 01 78 00, Closeout Submittals for requirements. 

 

7. Deliver tools, spare parts, extra materials, and similar items to location 

designated by Owner.  Label with manufacturer's name and model number 

where applicable. 

 

8. Make final changeover of permanent locks and deliver keys to OCTA Project 

Manager.  Advise OCTA’s personnel of changeover in security provisions. 

 

9. Complete startup testing of systems. 

 

10. Submit test/adjust/balance records. 

 

11. Terminate and remove temporary facilities from project site, along with mockups, 

construction tools, and similar elements.  Refer to Section 01 71 13, Mobilization 

and Demobilization for requirements. 
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12. Advise OCTA Project Manager of changeover in utilities. 

 

13. Submit changeover information related to OCTA’s occupancy, use, operation, 

and maintenance. 

 

14. Complete final cleaning requirements, including touchup painting.  Refer to 

Section 01 74 23, Cleaning for requirements. 

 

15. Touch up and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 

 

C. Contractor's Certification:  The Contractor shall submit to the Engineer written 

certification that Contract Documents have been reviewed, Work has been 

inspected, and that Work is complete in accordance with Contract Documents and 

ready for Substantial Completion review by the Engineer.  Provide five working days 

notice to the Engineer that Work is substantially complete. 

 

D. Punch List Review:  The Authority’s Engineer, and the responsible design 

consultants, as may be necessary, will attend a Contract closeout review and 

conduct a walk-thorough of Project to review the updated list of items to be 

completed and corrected (Punch List). 

 

1. Contractor shall prepare a list and record additions, deletions, and revisions as 

noted by the Engineer for completion or correction. 

 

2. The Contractor shall complete all items on the punch list and notify the Engineer 

the completed items. The Engineer will update and distribute the revised Punch 

List after his next walk-through. 

 

3. Costs of additional visits caused by incomplete scope of work or punch list items 

after the second visit to the site by the Engineer and the design consultants, to 

review completion and correction of Work, shall be reimbursed to the Authority by 

the Contractor. 

 

E. Inspection:  Submit a written request for inspection for Substantial Completion.  On 

receipt of request, OCTA Project Manager will either proceed with inspection or 

notify Contractor of unfulfilled requirements.  OCTA Project Manager will prepare the 

Certificate of Substantial Completion after inspection or will notify Contractor of 

items, either on Contractor's list or additional items identified by OCTA Project 

Manager, that must be completed or corrected before certificate will be issued. 

 

1. Re-inspection:  Request re-inspection when the work identified in previous 

inspections as incomplete is completed or corrected. 
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2. Results of completed inspection will form the basis of requirements for final 

completion. 

 

 

1.03 FINAL ACCEPTANCE 

 

A. Preliminary Procedures:  Before requesting final inspection for determining final 

acceptance, complete the following: 

 

1. A final Application for Payment according to Section 01 29 00, Payment 

Procedures and the General Provisions of the Contract. 

 

2. Submit certified copy of OCTA Project Manager's Substantial Completion 

inspection list of items to be completed or corrected (punch list), endorsed and 

dated by OCTA Project Manager.  The certified copy of the list shall state that 

each item has been completed or otherwise resolved for acceptance. 

 

3. Submit evidence of final, continuing insurance coverage complying with 

insurance requirements. 

 

4. Instruct OCTA’s personnel in operation, adjustment, and maintenance of 

products, equipment, and systems.   

 

B. Inspection:  Submit a written request for final inspection for final acceptance.  On 

receipt of request, OCTA Project Manager will either proceed with inspection or 

notify Contractor of unfulfilled requirements.  OCTA Project Manager will prepare a 

final Certificate for Payment after inspection or will notify Contractor of construction 

that must be completed or corrected before certificate will be issued. 

 

1. Re-inspection:  Request re-inspection when the work identified in previous 

inspections as incomplete is completed or corrected. 

 

C. Engineer’s Certification: The Engineer determines that the list of items to be 

completed and corrected (Punch List) is sufficiently complete for the Authority to 

occupy the Project area for the use to which it is intended. 

 

D. Notice of Completion:  The Authority, after receipt of the Engineer's certification, will 

record a Notice of Completion with the county. 

 

 

PART 2 – PRODUCTS 
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Not Used 

 

 

 

PART 3 - EXECUTION  

 

Not Used 

 

 

 

PART 4 - MEASUREMENT AND PAYMENT  

 

No separate measurement or payment shall be made under this section. 

 

 

                                                      END OF SECTION 
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SECTION 01 78 00 

 

CLOSEOUT SUBMITTALS 

 

PART 1 - GENERAL 

` 

1.01  SUMMARY 

 
A. Section Includes: 
 

1. Maintain at the site for OCTA Representative one record copy of Project record 
documents, including: 

 
a. Record drawings. 

 
b. Record specifications. 

 
c. Addenda. 

 
d. Change Orders and other Modifications to the Contract. 

 
e. OCTA's field orders and written instructions. 

 
f. Reviewed and Accepted Shop Drawings, Product Data and Samples. 

 
g. Field Test Reports. 

 
h. Referenced Documents. 

 
B. Related Sections: 
 

1. Section 01 77 00, Closeout Procedures. 
 

2. Section 01 78 36, Warranties and Guarantees and Bonds. 
 

3. Section 01 33 00, Submittal Procedures. 
 

4. Sections in Division 02-49 for specific requirements related to work of those 
sections.   

 
5. General Conditions for all financial and payment requirements. 

 
 

1.02  SUBMITTALS 

 
A. At Contract close-out, deliver Record Documents to the OCTA’s representative.  

 
B. Accompany submittal with transmittal letter in duplicate, containing: 
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1. Date; 
 

2. Project title and contract number; 
 

3. Contractor’s name and address; 
 

4. Title and number of each Record Document; and 
 

5. Signature of Contractor or his authorized representative.   
 
C. Submit in accordance with Section 01 33 00, Submittal Procedures. 
 
D. Record Drawings:  Submit one set of full size marked-up record prints.  Submit also 

as pdf electronic file on electronic media acceptable to OCTA Project Manager. 
 

E. Record Specifications:  Submit one set of contract specifications, including addenda 
and contract modifications.  Submit also as pdf electronic file on electronic media 
acceptable to OCTA Project Manager. 

 
F. Record Product Data:  Submit one marked-up copy of each product data submittal.  

Submit also as pdf electronic file on electronic media acceptable to OCTA Project 
Manager. 

 
1. Product data need not be submitted separately if included in operation and 

maintenance manuals. 
 

G. Shop Drawings: Submit the approved shop drawings to OCTA, both in PDF and 
native file formats.  

 
H. Operations and Maintenance Manual:  
 

1. Manual content is specified in individual specification sections to be reviewed at 
the time of section submittals. Submit review manual content formatted and 
organized as required by the section. Where applicable, clarify and update 
reviewed manual content to correspond to modifications and field conditions.  
 

2. Submit three paper copies of each Operations and Maintenance Manual. Include 
a complete operation and maintenance directory. Enclose tile pages and 
directories in clear plastic sleeves.  

 
3. Submit PDF electronic file on digital media acceptable to OCTA Project Manager. 

Assemble each manual into a composite electronically-indexed file.  
 

4. Initial Manual Submittal:  Submit draft copy of each manual at least 30 calendar 
days before commencing demonstration and training.  OCTA Project Manager 
will comment on whether general scope and content of manual are acceptable. 
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a. Correct or modify each manual to comply with OCTA Project Manager's 
comments.  Submit copies of corrected manual within 15 calendar days of 
receipt of comments and prior to commencing demonstration and training. 
 

5. Final Manual Submittal:  Submit each manual in final form before requesting 
inspection for Substantial Completion and at least 15 calendar days before 
commencing demonstration and training.   
 

I. Other Documents: Unless otherwise specified, submit one (1) hard copy and a PDF 
electronic file of each document required herein.  

 

 

1.03 FINAL COMPLETION SUBMITTALS: 

 

A. Final Submittals: Submit to the Engineer all documents and products required by 
Specifications to be submitted, including the following which apply: 

 
1. Project record drawings and specifications. 

  
2. Operations and Maintenance data. 

 
3. Guarantees, warranties and bonds. 

 
4. Test reports and certificates of compliance. 

 
5. Local Regulatory Jurisdiction(s) final Sign-off, including any and all documents 

required by governing authorities, utilities and other agencies, building permit 
cards, inspection cards signed-off as final by the inspectors, and certifications of 
inspections and tests. 

 
B. Certificates of Compliance and Test Report Submittals:  Submit to the Engineer 

certificates and reports as specified, as required by manufacturers for warranty and 
guarantee purposes, and as required by authorities having jurisdiction.   

 
C. Subcontractor List:  Submit to the Engineer a PDF of updated Subcontractor and 

Materials Supplier List. 
 
D. Warranty Documents:  Prepare and submit to the Engineer warranties and bonds as 

specified in Section 01 78 36 Warranties and Guarantees and Bonds. 
 
E. Final Payment:  A final Application for Payment will be furnished by the Authority. 

The Authority will process the final payment per the General Provisions of the 
Contract.  
 

 

1.04 PROJECT RECORD DOCUMENTS - GENERAL 

 

A. Maintain on site, one set of the following record documents and record actual 
construction and all revisions to the Work: 
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1. Contract Drawings. 

 
2. Project Manual, with Specifications, Addenda, Change Orders and other 

instruments modifying the Contract. 
 

3. Reviewed shop drawings, product data and samples. 
 

4. Store Record Documents separate from documents used for construction. 
 
 
1.05 AS-BUILT DRAWINGS:  

 
A. Record Prints:  Maintain one set of black-line white prints of the contract drawings 

and shop drawings for the sole purpose of recording all as-built changes to the work.   
 

B. Preparation:  Record information continuously as Work progresses.  Do not conceal 
Work permanently until all required information is recorded.  Require individual or 
entity who obtained record data, where individual or entity is installer, subcontractor, 
or similar entity, to prepare the marked-up record prints. Legibly and to scale, mark a 
reproducible set of Contract Drawings to record actual construction where installation 
varies from that shown on contract drawings, including: 

 
1. Measured dimensions and cross section of work. 

 
2. Measured horizontal and vertical locations of underground utilities, ducts, and 

vents from specific wall locations, including all new utilities installed and utilities 
found, abandoned or left in place, referenced to permanent surface 
improvements and to visible and accessible features of the structure. 

 
3. Field changes of dimensions and details. 

 
4. Details not on original Contract Drawings and any other changes to the original 

Contract Drawings (Changes of location of utilities, equipment, and other 
accessories).   

 
5. As-Built information shall be shown along with RFIs, Submittals, Change Orders, 

or other indicating source of changes. References to written changes such as 
RFI’s of Field Directives should be clouded on the drawings with a copy of the 
written direction attached to the set of drawings.  

 
6. Give particular attention to information on concealed elements that would be 

difficult to identify or measure and record later. 
 

7. Accurately record information in an understandable drawing technique. 
 

8. Record data as soon as possible after obtaining it.  Record and check the 
markup before enclosing concealed installations. 
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C. Mark record sets in red ink. Use other colors as required to distinguish between 
changes for different categories of the work at same location. 

 
1. Mark important additional information that was either shown schematically, such 

as conduit runs, or omitted from original drawings. 
 

2. Note work change RFI numbers, directive numbers, alternate numbers, change 
order numbers, and similar identification, where applicable. 

 
 

1.06 AS-BUILT SPECIFICATIONS 

 
A. Preparation:  In PART 2 – PRODUCTS in each specification section, legibly mark in 

red ink and record actual products installed or used  
 

1. Give particular attention to information on concealed products and installations 
that cannot be readily identified and recorded later. 

 
2. Mark copy with the proprietary name and model number or catalog number of 

products, materials, and equipment furnished, including substitutions or 
alternates utilized and product options selected. 

 
3. Record the name of manufacturer, supplier, installer, and other information 

necessary to provide a record of selections made. 
 

4. For each principal product, indicate whether record product data has been 
submitted in operation and maintenance manuals instead of submitted as record 
product data. 

 
5. Note related addenda, change orders, record product data, and record drawings, 

and other instruments modifying the Contract, where applicable. 
 
 

1.07  SHOP DRAWINGS 

 

A. Maintain as record documents. 
 

1. Legibly annotate drawings to record changes made after review. 
 

2. Record Shop Drawings: 
 

a. Revise the shop drawings CAD files to reflect annotations made on record 
copy. 

 
b. Submit approved shop drawings in both PDF and native file formats.  

 

 

 1.08 OPERATIONS AND MAINTENANCE DOCUMENT DIRECTORY 
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A. Organization:  Include a section in the directory for each of the following: 
 

1. List of documents. 
 

2. List of systems. 
 

3. List of equipment. 
 

4. Tables of contents.  
 

B. List of systems and subsystems:  List systems alphabetically.  Include references to 
operation and maintenance manuals that contain information about each system. 
 

C. List of Equipment:  List equipment for each system, organized alphabetically by 
system.  For pieces of equipment not part of system, list alphabetically in separate 
list. 
 

D. Tables of Contents:  Include a table of contents for each emergency, operation, and 
maintenance manual. 
 

E. Identification:  In the document directory and in each operation and maintenance 
manual, identify each system, subsystem, and piece of equipment with same 
designation used in the contract documents.  If no designation exists, assign a 
designation according to ASHRAE Guideline 4, Preparation of Operating and 
Maintenance Documentation for Building Systems. 

 

1.09 REQUIREMENTS FOR OPERATION AND MAINTENANCE MANUALS 

 

A. Organization:  Unless otherwise indicated, organize each manual into a separate 
section for each system and subsystem, and a separate section for each piece of 
equipment not part of a system.  Each manual shall contain the following materials, 
in the order listed: 

 

1. Title page. 
 

2. Table of contents. 
 

3. Manual contents. 
 

B. Title Page:  Include the following information: 
 

1. Subject matter included in manual. 
 

2. Name and address of project. 
 

3. Name and address of OCTA. 
 

4. Date of submittal. 
 

5. Name and contact information for Contractor. 
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6. Name and contact information for OCTA Project Manager. 

 
7. Names and contact information for major consultants to OCTA Project Manager 

that designed the systems contained in the manuals. 
 

8. Cross-reference to related systems described elsewhere in the operation and 
maintenance manuals. 

 

C. Table of Contents:  List each product included in manual, identified by product name, 
indexed to the content of the volume, and cross-referenced to specification section 
number in project manual. 

 

1. If operation or maintenance documentation requires more than one volume to 
accommodate data, include comprehensive table of contents for all volumes in 
each volume of the set. 

 

D. Manual Contents:  Provide manuals for each piece of equipment including individual 
components and subsystems of complete assembly. Organize into sets of 
manageable size.  Arrange contents alphabetically by system, subsystem, and 
equipment.  If possible, assemble instructions for subsystems, equipment, and 
components of one system into a single binder. Line out non-applicable text and 
illustration. The section of the manual on operation shall describe the functions and 
limitations of each component and its relationship to the system of which it is a part. 
Where several models, options, or styles are described, the manual shall identify the 
items actually provided.  
 

E. Manuals, Electronic Files:  Submit manuals in the form of a multiple file composite 
electronic PDF file for each manual. 

 

1. Electronic Files:  Use electronic files prepared by manufacturer where available.  
Where scanning of paper documents is required, configure scanned file for 
minimum readable file size. 
 

2. File Names and Bookmarks:  Enable bookmarking of individual documents based 
upon file names.  Name document files to correspond to system, subsystem, and 
equipment names used in manual directory table of contents.  Group documents 
for each system and subsystem into individual composite bookmarked files, then 
create composite manual, so that resulting bookmarks reflect the system, 
subsystem, and equipment names in a readily navigated file tree.  Configure 
electronic manual to display bookmark panel upon opening file. 

 

F. Manuals, Paper Copy:  Submit manuals in the form of hard copy, bound and labeled 
volumes. 

 

1. Binders:  Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness 
necessary to accommodate contents, sized to hold 8-1/2 by 11 inch paper; with 
clear plastic sleeve on cover to hold label and cover sheet describing contents 
and with pockets inside covers to hold folded oversize sheets. 
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a. If two or more binders are necessary to accommodate data of a system, 
organize data in each binder into groupings by subsystem and related 
components.  Cross-reference other binders if necessary to provide essential 
information for proper operation or maintenance of equipment or system.   
 

b. Identify each binder on front and spine, with printed title "Operation and 
Maintenance Manual," project name, subject matter of contents, and 
specification section number (on bottom of spine).  Indicate volume number 
for multiple-volume sets. 
 

2. Dividers:  Heavy paper dividers with plastic covered tabs for each section of 
manual.  Mark each tab to indicate contents.  Include typed list of products and 
major components of equipment included in the section on each divider, cross-
referenced to specification section number and title of project manual. 

 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose 
diagnostic software storage media for computerized electronic equipment. 

 

4. Supplementary Text:  Prepared on 8-1/2 by 11 inch white bond paper. 
 

5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with 
text. 

 

a. If oversize drawings are necessary, fold drawings to same size as text pages 
and use as foldouts.  
 

b. If drawings are too large to be used as foldouts, fold and place drawings in 
labeled enveloped and bind envelopes in rear of manual.  At appropriate 
locations in manual, insert typewritten pages indicating drawing titles, 
descriptions of contents, and drawing locations. 

 

G. Manuals shall contain the following minimum information for each product or system: 
 

1. List of equipment furnished for project with name, address, and telephone 
number of each vendor. 
 

2. Name, address and telephone number for nearest manufacturer’s service 
representative. 

 
3. Catalog, model and serial number for the installed equipment. 

 
4. Description of the normal and emergency operations of the equipment. 

 
5. Statement of warranty and date warranty begins and ends. 

 
6. Standard starting, stopping and operating instructions. 

 
7. Emergency and special operating instructions and a list of service organizations 

(including addresses and telephone numbers) capable of rendering emergency 
service to the various parts of the system. 
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8. Copy of each wiring and control diagram. 

 
9. Routine maintenance procedures. 

 
10. Servicing and lubrication schedule. 

 
11. Manufacturer’s printed operating and maintenance instructions and part lists. 

Operating and maintenance instructions for each and every item of equipment, 
setting forth in detail and step-by-step the procedure of starting, stopping, 
operating, and maintaining the entire system as installed. Include a schedule of 
recommended maintenance intervals.  
 

12. Manufacturer’s recommended special maintenance tools. 
 

13. List of spare parts to include recommended stock quantities for one year of 
routine maintenance. 

 
14. Tabulation of motor nameplate horsepower, nameplate current, field-measured 

current, overlay relay setting, and catalog number for polyphase motors. 
 

15. List of fuses, lamps, seals, and other expendable equipment and devices. 
Specify size, type, and ordering description. List name, address, email address, 
fax number, and telephone number of vendor.  

 
16. A copy of shop drawings for mechanical, electrical, and instrument equipment in 

final form.  
 

17. Certified equipment drawings or reviewed shop drawing data clearly marked for 
equipment furnished.  

 

H. Brochures shall be loose leaf with durable plastic or fiberboard covers. Each sheet 
shall be reinforced to prevent tearing from continued use, and each brochure shall 
have the following information clearly printed on its cover: 
 
1. Project name, name of Owner, and address. 

 
2. Name and address of Owner's Representative. 

 
3. Name and addresses of contractors and subcontractors and department to 

contact. 
 

4. Telephone number of contractors, including night and emergency numbers. 
 

5. Major equipment vendors' names and telephone numbers. 
 
I. Equipment Data Sheet: Provide six sets of equipment data sheets, bound in three-

ring binders, summarizing the equipment manufacturer's maintenance instructions 
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and recommendations. A blank data sheet and a sample data sheet are attached at 
the end of this specification section. 

 

 
1.10 PHOTOGRAPHS 

 
A. Prior to performing any work on the site, the Contractor shall take a minimum of 

twenty (20) photographs of each project site. Each major area of work shall be the 
subject of at least one photograph. 

 
B. After construction operations have been started at the site, the Contractor shall 

periodically take color photographs to show general site condition and progress of 
work.  A minimum of twenty (20) photos shall be taken throughout each month and 
submitted to the OCTA Project Manager by the 5th of the following month.  Each 
major area of work shall be the subject of at least one photograph. 

 
C. The photo submittals shall be submitted electronically per OCTA’s instruction. Each 

photograph will be captioned with date taken, location, and general description. 
 
 
 

PART 2 – PRODUCTS  

 

Not Used 
 
 
 

PART 3 - EXECUTION 

 

3.01 RECORDING AND MAINTENANCE OF PROJECT RECORD DOCUMENTS 

 
A. Recording:  Post changes and modifications to project record documents as they 

occur; do not wait until the end of project. 
 
B. Maintenance of Record Documents:  Store record documents in the field office apart 

from the contract documents used for construction.  Do not use project record 
documents for construction purposes.  Maintain one copy of each submittal during 
the construction period for project record document purposes.  Maintain record 
documents in good order and in a clean, dry, legible condition, protected from 
deterioration and loss.  Provide access to project record documents for OCTA 
Project Manager's reference during normal working hours. 

 
C. Label each document “PROJECT RECORD” in two-inch high printed letters, or a 

height appropriate to document size. 
 

 
 
PART 4 - MEASUREMENT AND PAYMENT 
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No separate measurement or payment will be made for the work of this section.   
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SAMPLE 
 

Preventive Maintenance and Operating Requirement Sheets 
 

Preventive Maintenance Program Equipment Record Number 

EQUIPMENT DESCRIPTION ELECTRICAL OR MECHANICAL DATA 

Name: 
 

 

Size: 

Serial No.: Model: 

Vendor: 
 

 

Vendor Address: 
 

 

Type: 

 Mfr.:  

Vendor Rep: Voltage: Amps: 

Phone: Phase: rpm: 

Maintenance Work to be Done  Frequency* 

 

 

 

 

 

 

 

 

  

OPERATING REQUIREMENTS AND REFERENCE 

 
*D - Daily; W - Weekly; B - Biweekly; M - Monthly; Q - Quarterly; 
 S - Semiannually; A - Annually. 
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SAMPLE 
 

Preventive Maintenance and Operating Requirement Sheets 
 

Preventive Maintenance Program Equipment Record Number 

EQUIPMENT DESCRIPTION ELECTRICAL OR MECHANICAL DATA 

Name:     Pump No. 1 
Tag No.:  P01-1 

Size:  15 hp 

Serial No.:  123456ABC 

Vendor:  ABC Pump Co. 

Model:  140T Frame  
        Serial No. 987654ZY 
        Class F Insulation 
        W/Space Heater 

Vendor Address: Type: 

  1111 Pump Circle 
  Newport Beach, CA  92663 

Mfr.:  DEF Motors, Inc. 

Vendor Rep: XYZ Equipment, Inc. Voltage:  460 Amps:  20 

Phone:  714/752-0505 Phase:  3 RPM:  1,800 

Maintenance Work to be Done  Frequency* 

1. Operate all valves and check such things as a) bearing 
temperature, b) changes in running sound, c) suction and 
discharge gauge readings, d) pump discharge rate, and e) general 
condition of the drive equipment. 

2. Check packing. 
 
3. Checking pumping unit for any dust, dirt, or debris. 
 
  (Continued on attached sheet) 

D 
 
 
 
 
 
 

D 
 

W 

OPERATING REQUIREMENTS AND REFERENCE 

For manufacturer's instructions regarding installation, operation, maintenance, and trouble 
shooting of this equipment, see Volume ____, Section ______. 

 
*D - Daily; W - Weekly; B - Biweekly; M - Monthly; Q - Quarterly; 
 S - Semiannually; A - Annually. 
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SAMPLE 
 

Preventive Maintenance and Operating Requirement Sheets 
 

Preventive Maintenance Program Equipment Record Number 

EQUIPMENT DESCRIPTION ELECTRICAL OR MECHANICAL DATA 

Name: 
 

 

Size: 

Serial No.: Model: 

Vendor: 
 

 

Vendor Address: 
 

 

Type: 

 Mfr.:  

Vendor Rep: Voltage: Amps: 

Phone: Phase: RPM: 

Maintenance Work to be Done  Frequency* 

4. Lubricate bearing frame and motor bearings  
 (consult manufacturer's instructions for type 
 of grease or oil). 

5. Disassemble and change or repair the following 
 a) impeller, b) shafts, c) shaft sleeve, 
 d) rotary seals, and e) sleeve bearings. 
 
 
 

Q 
 
 

A 

OPERATING REQUIREMENTS AND REFERENCE 

 
 
 

*D - Daily; W - Weekly; B - Biweekly; M - Monthly; Q - Quarterly; 
 S - Semiannually; A - Annually. 
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END OF SECTION 
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SECTION 01 78 36 

 

WARRANTIES, GUARANTEES, AND BONDS 

 

PART 1 - GENERAL 

 

1.01  DESCRIPTION 

 
A. Work Included: 

 
1. General administrative and procedural requirements for preparation and 

submission of warranties and bonds required by the Contract Documents, 
including manufacturer’s standard warranties on products and special Project 
warranties. This section specifies the general requirements for written warranties 
and guarantees required by the Contract Documents. 

 
a. Refer to the Conditions of the Contract for terms of Contractor’s special 

warranty of workmanship and materials.  
 

b. Certifications and other commitments and agreements for continuing services 
to the Authority are specified elsewhere in the Contract Documents.  

 
 

1.02 RELATED DOCUMENTS AND SECTIONS 

 

A. Section 01 33 00 – Submittal Procedures:  General administrative requirements for 
submittals, applicable to warranties and bonds. 

 
B. Section 01 77 00 – Closeout Procedures:  General requirements for closeout of the 

Contract. 
 
C. Section 01 78 00 – Closeout Submittals: Operating and Maintenance data binders to 

include copies of warranties and bonds documents.  
  

D. Individual Product Specifications Sections:  Special Project warranty requirements 
for specific products or elements of the Work; commitments and agreements for 
continuing services to Authority. 

 

 

1.03  WARRANTIES AND GUARANTEES 

 
A. General: Provide all warranties and manufacturer's guarantees with OCTA named as 

the beneficiary. For equipment, products, or components bearing a manufacturer's 
warranty of guarantee that extends for a period of time beyond the Contractor's 
warranty and guarantee, so state in the warranty or guarantee. 

 
B. Warranty:  Assurance to the Authority by the Contractor, installer, supplier, 

manufacturer or other party responsible as warrantor, for the quantity, quality, 
performance and other representations of a product, system service of the Work, in 
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whole or in part, for the duration of the specified period of time. Warranty shall be an 
agreement to repair to repair or replace, without cost and undue hardship to the 
Authority, work performed under the Contract which is found to be defective during 
the warranty or guaranty period (correction period).  

 
C. Guaranty:  Assurance to the Authority by the Contractor or product manufacturer or 

other specified party, as guarantor, that the specified warranty will be fulfilled by the 
guarantor in the event of default by the warrantor. 

 
D. Standard Product Warranty:  Preprinted, written warranty published by product 

manufacturer for particular products and specifically endorsed by the manufacturer to 
the Authority. 

 
E. Special Project Warranty:  Written warranty required by or incorporated into Contract 

Documents, to extend time limits provided by standard warranty or to provide greater 
rights for the Authority. For provisions for special warranties, refer to the Conditions 
of the Contract for terms of the Contractor’s special warranty of the workmanship and 
materials.  

 
F. Specific Warranty and Guarantee Requirements: Refer to Divisions 02 and higher.   
 
G. Disclaimers and Limitations: Manufacturer’s disclaimers and limitations on product 

warranties shall not relieve the Contractor of warranty on the work that incorporates 
the products, nor shall they relieve suppliers, manufacturers and installers required 
to countersign special warranties with Contractor. 

 
H. Related Damages and Losses: When correcting warranted work that has been found 

defective, remove and replace other work that has been damaged as a result of such 
defect or that must be removed and replaced to provide access for correction of 
warranted work. 

 
I. Correction Period:  The Correction Period shall be synonymous with warranty period 

and guaranty period used in the Contract Specifications.  All defective work shall be 
initiated with 12 hours for critical system operations, as determined solely by the 
Authority, and within 3 calendar days for all other warranty work. 

 
J. Reinstatement of Warranty: When work covered by a warranty has been found 

defective and has been corrected by replacement or rebuilding, reinstate the 
warranty by written endorsement. The reinstated warranty shall be equal to the 
original warranty with an equitable adjustment for depreciation. 

 
K. Replacement Cost: Upon determination that work covered by a warranty has been 

found to be defective, replace or reconstruct the work to a condition acceptable to 
the OCTA, complying with applicable requirements of the Contract Documents. 
Contractor shall be responsible for all costs for replacing or reconstructing defective 
work regardless of whether the OCTA has benefited from use of the work through a 
portion of its anticipated useful service life. 
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L. The OCTA’s Recourse: Written warranties made to the OCTA are in addition to 
implied warranties and shall not limit the duties, obligations, rights, and remedies 
otherwise available under law nor shall warranty periods be interpreted as limitations 
on time in which the OCTA can enforce such other duties, obligation, rights, or 
remedies. 

 
M. Rejection of Warranties: The OCTA reserves the right to reject warranties and 

disallow the use of products with warranties in conflict with contract document 
requirements. 

 
N. Warranty as Condition of Acceptance: The OCTA reserves the right to refuse to 

accept work for the project where a special warranty, certification or similar 
commitment is required until evidence is presented that those required to 
countersign such commitments are willing to do so. 

 
 
1.04  PREPARATION OF WARRANTY AND GUARANTEE SUBMITTALS 

 
A. Number of Copies: Two, unless otherwise specified or directed. 

 
B. Special Project Warranty and Manufacturer's Guarantee Forms: Forms for Special 

Project Warranties and for Manufacturer's Guarantees are included in the Conditions 
of the Contract at the end of this Section. Prepare a written document utilizing the 
appropriate form, ready for execution by the Contractor or the Contractor and 
subcontractor, supplier or manufacturer. Submit a draft to the OCTA though OCTA 
Project Manager for approval prior to final execution. 

 
1. Refer to Division 02 and higher for specific content requirements and particular 

requirements for submittal of special project warranties. 
 

2. Prepare standard product warranties and product guarantees, excepting 
manufacturer's standard printed warranties and guarantees, on Contractor's, 
subcontractor’s, material supplier, or manufacturer's own letterhead, addressed 
to the OCTA 
 

3. Warranty and guarantee letters shall be signed by all responsible parties and by 
Contractor in every case, with modifications only as approved by OCTA Project 
Manager to suit the conditions pertaining to the warranty or guarantee. 

 
C. Manufacturer's Guarantee Forms: Manufacturer's guarantee forms may be used in 

lieu of special project forms included at the end of the Section. Manufacturer's 
guarantee forms shall contain appropriate terms and identification, ready for 
execution by the required parties. 

 
1. If proposed terms and conditions restrict guarantee coverage or require actions 

by the OCTA beyond those specified, submit draft of guarantee to the OCTA 
through Engineer for review and acceptance before performance of the work. 
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2. In other cases, submit draft of guarantee to OCTA Project Manager for approval 
prior to final execution of guarantee. 

 
D. Signatures: By persons authorized to sign warranties, guarantees, and bonds on 

behalf of entity provided the warranty, guarantee, and bonds. All signatures shall be 
notarized. 

 
E. Co-Signature: the Contractor shall cosign all installer’s warranties and bonds 

Manufacturer’s printed guarantees will not require co signatures. 
 
 
1.05  FORM OF WARRANTY SUBMITTALS 

 
A. Form of warranty and bond submittals: At final completion, compile 2 copies of each 

required warranty and guaranty and bond, properly executed by the Contractor, or by 
the Contractor and subcontractor, supplier or manufacturer. Collect and assemble all 
written warranties and guarantees into binders and deliver binders to OCTA Project 
Manager for final review and acceptance. 

 
B. Prior to submission, verify that documents are in proper form, contain all required 

information and are properly signed. 
 

C. Organize the warranty documents into an orderly sequence based on the table of 
contents of the Specifications. 

 
D. Include a table of contents for the binder, neatly typed, following order, section 

names, and numbers of the Specifications. 
 

E. Bind warranties and guarantees in heavy-duty, commercial quality, 3-ring vinyl 
covered loose-leaf binders, thickness as necessary to accommodate contents, with 
clear front and spine to receive inserts, and sized for 8 ½” by 11” paper. 

 
F. Provide heavy paper dividers with celluloid or plastic covered tabs for each separate 

warranty. Mark tabs to identify products or installation, and the name, address, 
telephone number and responsible person for applicable installer, supplier and 
manufacturer. 

 
G. Include on a separate typed sheet, if information is not contained in warranty or 

guarantee form, a description of the product or installation, and the name, address, 
telephone number, and responsible person for applicable installer, supplier, and 
manufacturer. 

 
H. Identify each binder on front and spine with typed or printed inserts with title, 

“WARRANTIES, GUARANTEES, AND BONDS”, the project title, and the name of 
the Contractor. If more than one volume of warranties and guarantees is produced, 
identify volume number of binder. 

 
I. When operating and maintenance data manuals are required for warranted 

construction, include additional copies of each required warranty in each required 
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manual. Coordinate with requirements specified in Section 01 78 00 Closeout 
Submittals.  

 
 
1.06  TIME OF WARRANTY AND GUARANTEE SUBMITTALS 

 
A. Preliminary Submittal: Unless otherwise specified, obtain preliminary copies of 

warranties and guarantees within ten (10) calendar days of completion of applicable 
item or work. Prepare and submit preliminary copies for review as specified herein. 

 
B. Final Submittal: Submit fully executed copies of warranties and guarantees within ten 

(10) days of date of substantial completion but not later than three (3) days prior to 
date of application for final payment. 

 
C. Date of Warranties and Guarantees: Unless otherwise directed, the commencement 

date for warranty and guarantee periods shall be the date of established in 
Certificate of Completion. 

 
D. For warranties for work such as designated systems, equipment, component part or 

other portion of the Work is completed, accepted, and occupied or put to beneficial 
use by the Authority, by a separate agreement with Contractor, prior to Final 
Completion, submit properly executed warranties to the Engineer within ten (10) 
calendar days of completion of that designated portion of the Work.  List date of 
commencement of warranty, guaranty, or bond period as date of Acceptance.  

 
E. For warranties for Work not accepted as of the date of substantial completion, submit 

documents within ten (10) calendar days after acceptance. List the commencement 
date as the date of acceptance of such Work and as beginning of warranty, guaranty, 
and bond period. 

 
F. Duration of Warranties and Guarantees:  Unless otherwise specified or prescribed by 

law, warranty and guaranty periods (Correction Period) for all work shall not be less 
than one year from the filing date of notice of completion.  See product specifications 
Sections in contract specifications for extended warranty and guaranty beyond the 
minimum duration. 

 
 
PARTS 2 – PRODUCTS 

 

Not used. 
 

  

 

PART 3 – EXECUTION 

 

Not used. 
 

 

 



REPLACEMENT OF MECHANICAL UNITS 

AT SANTA ANA BUS BASE 
 C-4-2550 

EXHIBIT B 

 

Warranties, Guarantees, and Bonds  01 78 36 - 6 

PART 4 – MEASUREMENT AND PAYMENT 

 
No separate measurement or payment shall be made under this Section. 
 
 
 

END OF SECTION 
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WARRANTY/GUARANTEE 

 
FOR WORK 

 
We, the undersigned, do hereby warranty and guarantee that the parts of the Work described 
above which we have furnished and/or installed for the OCTA is in accordance with the Contract 
Documents and that all said Work as installed will fulfill or exceed all of the Warranty and 
Guarantee requirements. We agree to repair or replace Work installed by us, together with any 
adjacent Work, which is displaced or damaged by doing so, that proves to be defective in 
Workmanship, material, or operation within a period of one ( 1 ) year from the date of final 
acceptance by the OCTA or from the date of Certificate of Substantial Completion, whichever is 
the earlier. Ordinary wear and tear and unusual neglect or abuse is accepted. 
 
In the event of our failure to comply with the above-mentioned conditions within a reasonable 
time period determined by the OCTA, after notification in writing, we, the undersigned, all 
collectively and separately, hereby authorize the OCTA to have said defective Work repaired 
and/or replaced and made good, and agree to pay to the OCTA upon demand all moneys that 
the OCTA may expend in making good said defective Work, including all collection cost and 
reasonable attorney fees. 
 
_____________________________________________________ 
(Subcontractor, Sub subcontractor, Manufacturer, or Supplier) 
 
By_______________________________________________________ 
 
Title______________________________________________________ 
 
State License No.______________________________Date__________ 
 
 
__________________________________________________________ 
(Contractor) 
 
By________________________________________________________ 
 
State License No.______________________________Date___________ 
 
 
Local Representative. For maintenance, repair, or replacement service, contact: 
 
Name:______________________________________________________ 
 
Address:____________________________________________________ 
 
Phone Number:______________________________________________ 
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SECTION 01 79 00 

 

DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

 

1.01 SUMMARY 

 
A. Section Includes: 

 
1. Administrative and procedural requirements for instructing OCTA’s personnel, 

including the following: 
 

a. Demonstration of operation of systems, subsystems, and equipment. 
 

b. Training in operation and maintenance of systems, subsystems, and             
equipment. 

 
c. Demonstration and training video recordings. 

 
B. Related Sections: 

 
1. Divisions 02 through 49 sections for specific requirements for demonstration and 

training for products in those sections. 
 
 

1.02 INFORMATIONAL SUBMITTALS 

 
A. Instruction Program:  Submit outline of instructional program for demonstration and 

training, including a list of training modules and a schedule of proposed dates, times, 
length of instruction time, and instructors' names for each training module.  Include 
learning objective and outline for each training module. 

 
1. Indicate proposed training modules utilizing manufacturer-produced 

demonstration and training video recordings for systems, equipment, and 
products in lieu of video recording of live instructional module. 
 

B. Qualification Data:  For instructor. 
 

C. Attendance Record:  For each training module, submit list of participants and length 
of instruction time. 

 
D. Evaluations:  For each participant and for each training module, submit results and 

documentation of performance-based test. 
 

 
1.03 CLOSEOUT SUBMITTALS 

 
A. Demonstration and Training Video Recordings:  Submit the videos within seven days 

of end of each training module. 
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1. Identification:  Provide an applied label for the video files with the following 

information: 
 

a. Name of Project. 
 

b. Name and address of videographer. 
 

c. Name of OCTA Project Manager. 
 

d. Name of Contractor. 
 

e. Date of video recording. 
 

 
2. At completion of training, submit complete training manual(s) for OCTA’s use. 

 
 

1.04 QUALITY ASSURANCE 

 
A. Instructor Qualifications:  A factory-authorized service representative, complying with 

requirements in Section 01 43 00, Quality Assurance, experienced in operation and 
maintenance procedures and training. 

 
B. Videographer Qualifications:  A professional videographer who is experienced 

photographing demonstration and training events similar to those required. 
 

C. Preinstruction Conference:  Conduct conference at project site to comply with 
requirements in Section 01 31 00, Project Management and Coordination.  Review 
methods and procedures related to demonstration and training including, but not 
limited to, the following: 

 
1. Inspect and discuss locations and other facilities required for instruction. 

 
2. Review and finalize instruction schedule and verify availability of educational            

materials, instructors' personnel, audiovisual equipment, and facilities needed to 
avoid delays. 

 
3. Review required content of instruction. 

 
4. For instruction that must occur outside, review weather and forecasted weather 

conditions and procedures to follow if conditions are unfavorable. 
 
 

1.05 COORDINATION 

 
A. Coordinate instruction schedule with OCTA’s operations.  Adjust schedule as 

required to minimize disrupting OCTA’s operations. 
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B. Coordinate instructors, including providing notification of dates, times, length of 
instruction time, and course content. 

 
C. Coordinate content of training modules with content of approved emergency, 

operation, and maintenance manuals.  Do not submit instruction program until 
operation and maintenance data has been reviewed and approved by OCTA Project 
Manager. 

 
 

PART 2 - PRODUCTS 

 

2.01 INSTRUCTION PROGRAM 

 
A. Program Structure: Develop an instruction program that includes individual training 

modules for each system and for equipment not part of a system, as required by 
individual specification sections.    

B. Training Modules:  Develop a learning objective and teaching outline for each 
module.  Include a description of specific skills and knowledge that participant is 
expected to master.  For each module, include instruction for the following as 
applicable to the system, equipment, or component: 

 
1. Basis of System Design, Operational Requirements, and Criteria:  Include the 

following: 
 

a. System, subsystem, and equipment descriptions. 
b. Performance and design criteria if Contractor is delegated design 

responsibility. 
c. Operating standards. 
d. Regulatory requirements. 
e. Equipment function. 
f. Operating characteristics. 
g. Limiting conditions. 
h. Performance curves. 

 
2. Documentation:  Review the following items in detail: 

 
a. Emergency manuals. 
b. Operations manuals. 
c. Maintenance manuals. 
d. Project record documents. 
e. Identification systems. 
f. Warranties and bonds. 
g. Maintenance service agreements and similar continuing commitments. 

 
3. Emergencies:  Include the following, as applicable: 

 
a. Instructions on meaning of warnings, trouble indications, and error 

messages. 
b. Instructions on stopping. 
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c. Shutdown instructions for each type of emergency. 
d. Operating instructions for conditions outside of normal operating limits. 
e. Sequences for electric or electronic systems. 
f. Special operating instructions and procedures. 

 
4. Operations:  Include the following, as applicable: 

 
a. Startup procedures. 
b. Equipment or system break-in procedures. 
c. Routine and normal operating instructions. 
d. Regulation and control procedures. 
e. Control sequences. 
f. Safety procedures. 
g. Instructions on stopping. 
h. Normal shutdown instructions. 
i. Operating procedures for emergencies. 
j. Operating procedures for system, subsystem, or equipment failure. 
k. Seasonal and weekend operating instructions. 
l. Required sequences for electric or electronic systems. 
m. Special operating instructions and procedures. 

 
5. Adjustments:  Include the following: 

 
a. Alignments. 
b. Checking adjustments. 
c. Noise and vibration adjustments. 
d. Economy and efficiency adjustments. 

 
6. Troubleshooting:  Include the following: 

 
a. Diagnostic instructions. 
b. Test and inspection procedures. 

 
7. Maintenance:  Include the following: 

 
a. Inspection procedures. 
b. Types of cleaning agents to be used and methods of cleaning. 
c. List of cleaning agents and methods of cleaning detrimental to product. 
d. Procedures for routine cleaning 
e. Procedures for preventive maintenance. 
f. Procedures for routine maintenance. 
g. Instruction on use of special tools. 

 
8. Repairs:  Include the following: 

 
a. Diagnosis instructions. 
b. Repair instructions. 
c. Disassembly; component removal, repair, and replacement; and 

reassembly instructions. 
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d. Instructions for identifying parts and components. 
e. Review of spare parts needed for operation and maintenance. 

 
PART 3 – EXECUTION 

 

3.01 PREPARATION 

 
A. Assemble educational materials necessary for instruction, including documentation 

and training module.  Assemble training modules into a training manual organized 
in coordination with requirements in Section 01 78 00, Closeout Submittals. 
 

B. Set up instructional equipment at instruction location. 
 

 
3.02 INSTRUCTIONS 

 
A. Engage qualified instructors to instruct OCTA’s personnel to adjust, operate, and 

maintain systems, subsystems, and equipment not part of a system. 
 

B. OCTA Project Manager will furnish Contractor with names and positions of 
participants. 

 
C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that 

requires seasonal operation, provide similar instruction at start of each season. 
 

1. Schedule training with OCTA personnel, through OCTA Project Manager, with 
at least seven days' advance notice. 
 

D. Evaluation:  At conclusion of each training module, assess and document each 
participant's mastery of module by use of a demonstration/performance-based 
review. 
 

E. Cleanup:  Collect used and leftover educational materials and remove from project 
site.  Remove instructional equipment.  Restore systems and equipment to 
condition existing before initial training use. 

 
 

3.03 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

 
A. General:  Engage a qualified commercial videographer to record demonstration 

and training video recordings.  Record each training module separately.  Include 
classroom instructions and demonstrations, board diagrams, and other visual aids, 
but not student practice. 
 
1. At beginning of each training module, record each chart containing learning 

objective and lesson outline. 
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B. Video Recording Format:  Provide high-quality color video recordings with menu 
navigation in format acceptable to OCTA Project Manager. 
 

C. Recording:  Mount camera on tripod before starting recording, unless otherwise 
necessary to show area of demonstration and training.  Display continuous running 
time. 

 
D. Narration:  Describe scenes on video recording by audio narration by microphone 

while video recording is recorded.  Include description of items being viewed. 
 

E. Transcript:  Provide a transcript of the narration.  Display images and running time 
captured from videotape opposite the corresponding narration segment. 

 
F. Pre-Produced Video Recordings: Provide video recordings used as a component 

of training modules in same format as recordings of live training. 
 
 
PART 4 - MEASUREMENT AND PAYMENT   

 
 No separate measurement or payment will be made for this section. 
 

 

 

END OF SECTION 
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SECTION 02 41 19 

SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

2. Salvage of existing items to be reused or recycled. 

B. Related Requirements: 

1. Section 01 73 29 "Cutting and Patching" for cutting and patching procedures. 

1.02 DEFINITIONS 

A. Remove: Detach items from existing construction and dispose of them off-site unless 
indicated to be salvaged or reinstalled. 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent 
damage, and deliver to Owner ready for reuse or store as required. 

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent 
damage, prepare for reuse, and reinstall where indicated. 

D. Existing to Remain: Leave existing items that are not to be removed and that are not 
otherwise indicated to be salvaged or reinstalled. 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using 
gentle methods and equipment to prevent damage to the item and surfaces; disposing 
of items unless indicated to be salvaged or reinstalled. 

1.03 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, 
cornerstones and their contents, commemorative plaques and tablets, and other items 
of interest or value to Owner that may be uncovered during demolition remain the 
property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 
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1.04 PREINSTALLATION MEETINGS 

A. Pre-demolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 

2. Review structural load limitations of existing structure. 

3. Review and finalize selective demolition schedule and verify availability of 
materials, demolition personnel, equipment, and facilities needed to make 
progress and avoid delays. 

4. Review requirements of work performed by other trades that rely on substrates 
exposed by selective demolition operations. 

5. Review areas where existing construction is to remain and requires protection. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For refrigerant recovery technician. 

B. Proposed Protection Measures: Submit report, including Drawings, that indicates the 
measures proposed for protecting individuals and property, for environmental 
protection and for dust control. Indicate proposed locations and construction of 
barriers. 

C. Schedule of Selective Demolition Activities: Indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and 
ending dates for each activity. Ensure Owner's building manager's on-site 
operations are uninterrupted. 

2. Interruption of utility services. Indicate how long utility services will be interrupted. 

3. Coordination for shutoff, capping, and continuation of utility services. 

4. Use of elevator and stairs. 

5. Coordination of Owner's continuing occupancy of portions of existing building and 
of Owner's partial occupancy of completed Work. 

D. Pre-demolition Photographs or Video: Show existing conditions of adjoining 
construction, including finish surfaces, that might be misconstrued as damage caused 
by salvage and demolition operations. Submit before Work begins. 

E. Warranties: Documentation indicating that existing warranties are still in effect after 
completion of selective demolition. 

1.06 CLOSEOUT SUBMITTALS 

A. Inventory: Submit a list of items that have been removed and salvaged. 
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1.07 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition 
area. Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by 
Owner as far as practical. 

C. Notify Architect of discrepancies between existing conditions and Drawings before 
proceeding with selective demolition. 

D. Hazardous Materials: It is not expected that hazardous materials will be encountered 
in the Work. 

1. If suspected hazardous materials are encountered, do not disturb; immediately 
notify Architect and Owner. Hazardous materials will be removed by Owner 
under a separate contract. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them 
against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

1.08 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 
beginning selective demolition. Comply with hauling and disposal regulations of 
authorities having jurisdiction. 

B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241. 

C. Sustainable Design Requirements for Building Reuse: 

1. Maintain existing interior nonstructural elements (interior walls, doors, floor 
coverings, and ceiling systems) not indicated to be demolished; do not demolish 
such existing construction beyond indicated limits. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify that utilities have been disconnected and capped before starting selective 
demolition operations. 

B. Review Project Record Documents of existing construction or other existing condition 
and hazardous material information provided by Owner. Owner does not guarantee 
that existing conditions are same as those indicated in Project Record Documents. 

C. Steel Reinforcing: Locate steel reinforcing and include recommendations for x-raying 
and identifying reinforcing in slabs  

D. Survey of Existing Conditions: Record existing conditions by use of measured 
drawings. 

1. Inventory and record the condition of items to be removed and salvaged.  
Provide photographs or video of conditions that might be misconstrued as 
damage caused by salvage operations. 

2. Before selective demolition or removal of existing building elements that will be 
reproduced or duplicated in final Work, make permanent record of 
measurements, materials, and construction details required to make exact 
reproduction. 

3.02 PREPARATION 

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment 
according to 40 CFR 82 and regulations of authorities having jurisdiction. 

3.03 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain 
and protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 
disconnect, and seal or cap off utility services and mechanical/electrical systems 
serving areas to be selectively demolished. 

1. If services/systems are required to be removed, relocated, or abandoned, 
provide temporary services/systems that bypass area of selective demolition and 
that maintain continuity of services/systems to other parts of building. 

2. Disconnect, demolish, and remove HVAC systems, equipment, and components 
indicated on Drawings to be removed. 
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a. Piping to Be Removed: Remove portion of piping indicated to be removed 
and cap or plug remaining piping with same or compatible piping material. 

b. Equipment to Be Removed: Disconnect and cap services and remove 
equipment. 

c. Equipment to Be Removed and Reinstalled: Disconnect and cap services 
and remove, clean, and store equipment; when appropriate, reinstall, 
reconnect, and make equipment operational. 

d. Equipment to Be Removed and Salvaged: Disconnect and cap services 
and remove equipment and deliver to Owner. 

e. Ducts to Be Removed: Remove portion of ducts indicated to be removed 
and plug remaining ducts with same or compatible ductwork material. 

f. Ducts to Be Abandoned in Place: Cap or plug ducts with same or 
compatible ductwork material and leave in place. 

3.04 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to 
prevent injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition 
area and to and from occupied portions of building. 

2. Protect walls, ceilings, floors, and other existing finish work that are to remain or 
that are exposed during selective demolition operations. 

3. Cover and protect furniture, furnishings, and equipment that have not been 
removed. 

4. Comply with requirements for temporary enclosures, dust control, heating, and 
cooling specified in Section 01 50 00 "Temporary Facilities and Controls." 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural 
supports as required to preserve stability and prevent movement, settlement, or 
collapse of construction and finishes to remain, and to prevent unexpected or 
uncontrolled movement or collapse of construction being demolished. 

1. Strengthen or add new supports when required during progress of selective 
demolition. 

C. Remove temporary barricades and protections where hazards no longer exist. 

3.05 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by 
new construction and as indicated. Use methods required to complete the Work within 
limitations of governing regulations and as follows: 
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1. Proceed with selective demolition systematically, from higher to lower level. 
Complete selective demolition operations above each floor or tier before 
disturbing supporting members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. 
Use cutting methods least likely to damage construction to remain or adjoining 
construction. Use hand tools or small power tools designed for sawing or 
grinding, not hammering and chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid 
marring existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 
concealed spaces, such as duct and pipe interiors, verify condition and contents 
of hidden space before starting flame-cutting operations. Maintain portable fire-
suppression devices during flame-cutting operations. 

5. Maintain fire watch during and for at least two hours after flame-cutting 
operations. 

6. Maintain adequate ventilation when using cutting torches. 

7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable 
materials and promptly dispose of off-site. 

8. Locate selective demolition equipment and remove debris and materials so as 
not to impose excessive loads on supporting walls, floors, or framing. 

9. Dispose of demolished items and materials promptly. Comply with requirements 
in Section 01 74 19 "Construction Waste Management and Disposal." 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 
operations to ensure minimum interference with roads, streets, walks, walkways, and 
other adjacent occupied and used facilities. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 

2. Pack or crate items after cleaning. Identify contents of containers. 

3. Store items in a secure area until delivery to Owner. 

4. Transport items to Owner's storage area designated by Owner. 

5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and repair items to functional condition adequate for intended reuse. 

2. Pack or crate items after cleaning and repairing. Identify contents of containers. 

3. Protect items from damage during transport and storage. 
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4. Reinstall items in locations indicated. Comply with installation requirements for 
new materials and equipment. Provide connections, supports, and miscellaneous 
materials necessary to make item functional for use indicated. 

E. Existing Items to Remain: Protect construction indicated to remain against damage 
and soiling during selective demolition. When permitted by Architect, items may be 
removed to a suitable, protected storage location during selective demolition[ and 
cleaned] and reinstalled in their original locations after selective demolition operations 
are complete. 

3.06 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth 
of at least 3/4 inch at junctures with construction to remain. Dislodge concrete from 
reinforcement at perimeter of areas being demolished, cut reinforcement, and then 
remove remainder of concrete. Neatly trim openings to dimensions indicated. 

B. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then 
break up and remove. 

3.07 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-
approved construction and demolition waste landfill acceptable to authorities having 
jurisdiction.  

1. Do not allow demolished materials to accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent 
surfaces and areas. 

3. Comply with requirements specified in Section 01 74 19 "Construction Waste 
Management and Disposal." 

B. Burning: Do not burn demolished materials. 

3.08 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by 
selective demolition operations. Return adjacent areas to condition existing before 
selective demolition operations began. 

END OF SECTION 02 41 19 
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SECTION 07 52 16  

STYRENE-BUTADIENE-STYRENE (SBS) MODIFIED BITUMINOUS MEMBRANE ROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Patching existing modified bituminous membrane roofing on existing metal 
decking. 

2. Hybrid roofing system that combines built-up ply sheets with modified bituminous 
membrane roofing to match existing. 

1.3 DEFINITIONS 

A. Roofing Terminology: Definitions in ASTM D 1079 and glossary of NRCA's "The NRCA 
Roofing and Waterproofing Manual" apply to work of this Section. 

1.4 PREINSTALLATION MEETINGS 

A. Preliminary Roofing Conference: Before starting roof deck construction, conduct 
conference at Project site. 

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting 
agency representative, roofing Installer, roofing system manufacturer's 
representative, and installers whose work interfaces with or affects roofing, 
including installers of roof accessories and roof-mounted equipment. 

2. Review methods and procedures related to roofing installation, including 
manufacturer's written instructions. 

3. Review and finalize construction schedule, and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays. 

4. Review deck substrate requirements for conditions and finishes, including 
flatness and fastening. 

5. Review structural loading limitations of roof deck during and after roofing. 
6. Review base flashings, special roofing details, roof drainage, roof penetrations, 

equipment curbs, and condition of other construction that affects roofing system. 
7. Review governing regulations and requirements for insurance and certificates if 

applicable. 
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8. Review temporary protection requirements for roofing system during and after 
installation. 

9. Review roof observation and repair procedures after roofing installation. 
10. Review existing roofing warranty requirements. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Sustainable Design Submittals: 

1. Product Test Reports: For roof materials, documentation indicating that roof 
materials comply with Solar Reflectance Index and Thermal Emittance 
requirements. 

C. Shop Drawings: For roofing system. Include plans, elevations, sections, details, and 
attachments to other work, including: 

1. Base flashings and membrane terminations. 

D. Samples for Verification: For the following products: 

1. Cap sheet, of color required. 
2. Flashing sheet, of color required. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and testing agency. 

B. Manufacturer Certificates: Signed by roofing manufacturer certifying that roofing 
system complies with requirements specified in "Performance Requirements" Article. 

1. Submit evidence of complying with performance requirements. 

C. Product Test Reports: For components of membrane roofing system, for tests 
performed by manufacturer and witnessed by a qualified testing agency. 

D. Research/Evaluation Reports: For components of membrane roofing system, from 
ICC-ES. 

E. Field quality-control reports. 

F. Sample Warranties: For manufacturer's special warranties. 

1.7 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For roofing system to include in maintenance manuals. 
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1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer that is UL listed for membrane 
roofing system identical to that used for this Project. 

B. Installer Qualifications: A qualified firm that is approved, authorized, or licensed by 
roofing system manufacturer to install manufacturer's product and that is eligible to 
receive manufacturer's special warranty. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver roofing materials to Project site in original containers with seals unbroken and 
labeled with manufacturer's name, product brand name and type, date of manufacture, 
approval or listing agency markings, and directions for storing and mixing with other 
components. 

B. Store liquid materials in their original undamaged containers in a clean, dry, protected 
location and within the temperature range required by roofing system manufacturer. 
Protect stored liquid material from direct sunlight. 

1. Discard and legally dispose of liquid material that cannot be applied within its 
stated shelf life. 

C. Protect roof insulation materials from physical damage and from deterioration by 
sunlight, moisture, soiling, and other sources. Store in a dry location. Comply with 
insulation manufacturer's written instructions for handling, storing, and protecting 
during installation. 

D. Handle and store roofing materials, and place equipment in a manner to avoid 
permanent deflection of deck. 

1.10 FIELD CONDITIONS 

A. Weather Limitations: Proceed with installation only when existing and forecasted 
weather conditions permit roofing system to be installed according to manufacturer's 
written instructions and warranty requirements. 

1.11 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of roofing 
system that fail in materials or workmanship within specified warranty period. 

1. Special warranty includes membrane roofing, base flashings, fasteners, cover 
boards, roofing accessories, and other components of roofing system. 

2. Warranty Period: Provide modified bituminous roofing products to match existing 
and maintain existing roofing warranty.  

B. Special Project Warranty: Submit roofing Installer's warranty, on warranty form at end 
of this Section, signed by Installer, covering the Work of this Section, including all 
components of roofing system such as membrane roofing, base flashing, fasteners, 
cover boards, substrate boards, for the following warranty period: 
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1. Warranty Period: One year from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to 
the following: 

1. CertainTeed Corporation. 
2. Firestone Building Products. 
3. Johns Manville; a Berkshire Hathaway company. 
4. Tremco Incorporated. 
5. Or approved equal. 

B. Source Limitations: Obtain components including fasteners for roofing system from 
same manufacturer as membrane roofing or manufacturer approved by membrane 
roofing manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. General Performance: Installed roofing and base flashings shall withstand specified 
uplift pressures, thermally induced movement, and exposure to weather without failure 
due to defective manufacture, fabrication, installation, or other defects in construction. 
Roofing and base flashings shall remain watertight. 

1. Accelerated Weathering: Roofing system shall withstand 2000 hours of exposure 
when tested according to ASTM G 152, ASTM G 154, or ASTM G 155. 

2. Impact Resistance: Roofing system shall resist impact damage when tested 
according to ASTM D 3746 or ASTM D 4272. 

B. Material Compatibility: Roofing materials shall be compatible with one another and 
adjacent materials under conditions of service and application required, as 
demonstrated by roofing manufacturer based on testing and field experience. 

C. FM Global Listing: Roofing, base flashings, and component materials shall comply with 
requirements in FM Global 4450 or FM Global 4470 as part of a roofing system, and 
shall be listed in FM Global's "RoofNav" for Class 1 or noncombustible construction, as 
applicable. Identify materials with FM Global markings. 

1. Fire/Windstorm Classification:  Class 1A-90. 
2. Hail-Resistance Rating: MH. 

D. Solar Reflectance Index (SRI): Provide roofing system with Solar Reflectance Index not 
less than 78 when calculated according to ASTM E1980 based on testing identical 
products by a qualified testing agency; for roof slopes less than or equal to 2:12. 

E. Energy Star Listing: Roofing system shall be listed on the DOE's ENERGY STAR "Roof 
Products Qualified Product List" for low-slope roof products. 
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F. Exterior Fire-Test Exposure: ASTM E 108 or UL 790, Class A; for application and roof 
slopes indicated; testing by a qualified testing agency. Identify products with 
appropriate markings of applicable testing agency. 

G. Fire-Resistance Ratings: Comply with fire-resistance-rated assembly designs 
indicated. Identify products with appropriate markings of applicable testing agency. 

2.3 ROOFING SHEET MATERIALS 

A. Sheathing Paper: Red-rosin type, minimum 3 lb/100 sq. ft. (0.16 kg/sq. m) where 
required to match existing at wood roof deck. 

B. Base Sheet: SBS-modified asphalt-impregnated and -coated sheet, with polyester -
reinforcing mat, smooth surfaced, or product to match existing and suitable for cold 
application method specified. 

1. Weight: To match existing. 

C. Roofing Membrane Sheet: ASTM D 6164/D 6164M, Grade G, Type I or II, SBS-
modified asphalt sheet (reinforced with polyester fabric); granule  surfaced; or product 
to match existing, and suitable for cold application method. 

2.4 BASE FLASHING SHEET MATERIALS 

A. Backer Sheet: ASTM D 6164/D 6164M, Grade S, Type I, SBS-modified asphalt sheet 
(reinforced with polyester fabric); smooth surfaced; suitable for application method 
specified. 

B. Granule-Surfaced Flashing Sheet: ASTM D 6164/D 6164M, Grade G, Type I or II, 
SBS-modified asphalt sheet (reinforced with polyester fabric); granule surfaced; 
suitable for cold application method, and as follows: 

1. Granule Color: To match existing.  
2. Basis-of-Design Product:  Subject to compliance with requirements, provide JM 

DynaLastic 250 FR CR, or product to match existing. 

2.5 AUXILIARY ROOFING MATERIALS 

A. General: Auxiliary materials recommended by roofing system manufacturer for 
intended use and compatible with roofing. 

1. Liquid-type auxiliary materials shall comply with VOC limits of authorities having 
jurisdiction. 

B. Asphalt Primer: High flash, quick drying, asphalt solvent blend which meets or exceeds 
ASTM D 41/D 41M. 

C. Roofing Asphalt: ASTM D 312, to match existing and as recommended by roofing 
system manufacturer for application. 

D. Roofing Asphalt: ASTM D 6152, SEBS modified. 
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E. Cold-Applied Adhesive: Roofing system manufacturer's standard asphalt-based, two-
part, asbestos-free, cold-applied adhesive specially formulated for compatibility and 
use with roofing membrane and base flashings. 

F. Cold-Applied Flashing Adhesive:  Roofing system manufacturer's asphalt-based, two-
component, asbestos-free, trowel-grade, cold-applied adhesive specially formulated for 
compatibility and use with flashing applications. 

G. Asphalt Roofing Cement: ASTM D 4586 Type II, asbestos free, of consistency required 
by roofing system manufacturer for application. 

H. Mastic Sealant: Polyisobutylene, plain or modified bitumen; nonhardening, 
nonmigrating, nonskinning, and nondrying; or as recommended by roofing 
manufacturer. 

I. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Global 4470, designed for fastening roofing 
components to substrate; tested by manufacturer for required pullout strength, and 
acceptable to roofing system manufacturer. 

J. Roofing Granules: Ceramic-coated roofing granules, No. 11 screen size with 100 
percent passing No. 8 (2.36-mm) sieve and 98 percent of mass retained on No. 40 
(0.425-mm) sieve, color to match roofing. 

K. Miscellaneous Accessories: Provide those recommended by roofing system 
manufacturer. 

2.6 SUBSTRATE BOARDS 

A. Substrate Board: ASTM C 1177/C 1177M, glass-mat, water-resistant gypsum 
substrate, 1/2 inch (13 mm) thick or as required to match existing, factory primed. 

1. Products: Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to the following: 

a. CertainTeed Corporation; GlasRoc Sheathing. 
b. Georgia-Pacific Gypsum LLC; Dens Deck. 
c. National Gypsum Company; DEXcell FA Glass Mat Roof Board. 
d. USG Corporation; Securock Glass Mat Roof Board. 
e. Or approved equal. 

B. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with 
corrosion-resistance provisions in FM Global 4470, designed for fastening substrate 
board to roof deck. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance of the Work: 

1. Verify that roof openings and penetrations are in place, curbs are set and braced, 
and roof-drain bodies are securely clamped in place. 

2. Verify that wood cants, blocking, curbs, and nailers are securely anchored to roof 
deck at penetrations and terminations and that nailers match thicknesses of 
insulation. 

3. Verify that deck is securely fastened with no projecting fasteners and with no 
adjacent units in excess of 1/16 inch (1.6 mm) out of plane relative to adjoining 
deck. 

a. Test for moisture by pouring 1 pint (0.5 L) of hot roofing asphalt on deck at 
start of each day's work and at start of each roof area or plane. Do not 
proceed with Work of this Section if test sample foams or can be easily and 
cleanly stripped after cooling. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrate of dust, debris, moisture, and other substances detrimental to roofing 
installation according to roofing system manufacturer's written instructions. Remove 
sharp projections. 

B. Prevent materials from entering and clogging roof drains and conductors and from 
spilling or migrating onto surfaces of other construction. Remove roof-drain plugs when 
no work is taking place or when rain is forecast. 

3.3 INSTALLATION, GENERAL 

A. Comply with roofing system manufacturer's written instructions. 

B. Apply SEBS-modified roofing asphalt according to roofing system manufacturer's 
written instructions. 

C. Substrate-Joint Penetrations: Prevent roofing asphalt and adhesives from penetrating 
substrate joints, entering building, or damaging roofing system components or adjacent 
building construction. 

3.4 SUBSTRATE BOARD INSTALLATION 

A. Install substrate board where needed to match existing, with long joints in continuous 
straight lines, perpendicular to roof slopes with end joints staggered between rows. 
Tightly butt substrate boards together. 
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1. Fasten substrate board to top flanges of steel deck according to 
recommendations in FM Global's "RoofNav" and FM Global Loss Prevention 
Data Sheet 1-29 for specified Windstorm Resistance Classification. 

2. Fasten substrate board to top flanges of steel deck to resist uplift pressure at 
corners, perimeter, and field of roof according to roofing system manufacturers' 
written instructions. 

3.5 ROOFING INSTALLATION, GENERAL 

A. Install roofing system according to roofing system manufacturer's written instructions 
and applicable recommendations in ARMA/NRCA's "Quality Control Guidelines for the 
Application of Polymer Modified Bitumen Roofing" and as follows: 

1. Deck Type: N (nailable). 
2. Adhering Method:  L (cold-applied adhesive). 
3. Base Sheet: To match existing.. 
4. Number of Glass-Fiber Base-Ply Sheets: To match existing.. 
5. Number of SBS-Modified Asphalt Sheets: To match existing. 
6. Surfacing Type: A (aggregate). 

B. Start installation of roofing in presence of manufacturer's technical personnel. 

C. Coordinate installation of roofing system so insulation and other components of the 
roofing system not permanently exposed are not subjected to precipitation or left 
uncovered at the end of the workday or when rain is forecast. 

1. Provide tie-offs at end of each day's work to cover exposed roofing sheets and 
insulation with a course of coated felt set in roofing cement or hot roofing asphalt, 
with joints and edges sealed. 

2. Complete terminations and base flashings, and provide temporary seals to 
prevent water from entering completed sections of roofing system. 

3. Remove and discard temporary seals before beginning work on adjoining roofing. 

3.6 BASE-SHEET INSTALLATION 

A. Loosely lay one course of sheathing paper where needed to match existing, lapping 
edges and ends a minimum of 2 inches (50 mm) and 6 inches (150 mm), respectively. 

B. Install lapped base-sheet course, extending sheet over and terminating beyond cants. 
Attach base sheet as follows: 

1. Mechanically fasten to existing wood substrate. 

3.7 BASE-PLY SHEET INSTALLATION 

A. Install glass-fiber base-ply sheets according to roofing system manufacturer's written 
instructions starting at low point of roofing system. Align glass-fiber base-ply sheets 
without stretching. Extend sheets over and terminate beyond cants. 
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3.8 SBS-MODIFIED BITUMINOUS MEMBRANE INSTALLATION 

A. Install modified bituminous roofing cap sheet according to roofing manufacturer's 
written instructions, starting at low point of roofing system. Extend roofing membrane 
sheets over and terminate beyond cants, installing as follows: 

1. Adhere to substrate in cold-applied adhesive. 
2. Unroll roofing sheets and allow them to relax for minimum time period required 

by manufacturer. 

B. Laps: Accurately align roofing sheets, without stretching, and maintain uniform side 
and end laps. Stagger end laps. Completely bond and seal laps, leaving no voids. 

1. Repair tears and voids in laps and lapped seams not completely sealed. 
2. Apply roofing granules to cover exuded bead at laps while bead is hot. 
3. Minimum 48” overlap of new to existing sheets. 

C. Install roofing sheets so side and end laps shed water. 

D. Aggregate Surfacing: After installing and testing roofing, base flashing, and stripping, 
promptly apply flood coat to roof surface with 60 lb/100 sq. ft. (3 kg/sq. m) of roofing 
asphalt. While flood coat is fluid, cast the following average weight of aggregate in a 
uniform course: 

1. Aggregate Weight: 400 lb/100 sq. ft. (20 kg/sq. m). 

3.9 FLASHING AND STRIPPING INSTALLATION 

A. Install base flashing over cant strips and other sloped and vertical surfaces, at roof 
edges, and at penetrations through roof, and secure to substrates according to roofing 
system manufacturer's written instructions and as follows: 

1. Prime substrates with asphalt primer if required by roofing system manufacturer. 
2. Backer-Sheet Application: Mechanically fasten backer sheet to walls or parapets. 

Adhere backer sheet over roofing membrane at cants in cold-applied adhesive. 

3. Flashing-Sheet Application: Adhere flashing sheet to substrate in cold-applied 
adhesive at rate required by roofing system manufacturer. 

B. Extend base flashing up walls or parapets a minimum of 8 inches (200 mm) above 
roofing membrane and 4 inches (100 mm) onto field of roofing membrane. 

C. Mechanically fasten top of base flashing securely at terminations and perimeter of 
roofing. 

1. Seal top termination of base flashing. 

D. Install roofing cap-sheet stripping where metal flanges and edgings are set on roofing 
according to roofing system manufacturer's written instructions. 
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3.10 FIELD QUALITY CONTROL 

A. Final Roof Inspection: Arrange for roofing system manufacturer's technical personnel to 
inspect roofing installation on completion. 

1. Notify Architect and Owner 48 hours in advance of date and time of inspection. 

B. Roofing system will be considered defective if it does not pass tests and inspections. 

1. Additional testing and inspecting, at Contractor's expense, will be performed to 
determine if replaced or additional work complies with specified requirements. 

3.11 PROTECTING AND CLEANING 

A. Protect roofing system from damage and wear during remainder of construction period. 
When remaining construction does not affect or endanger roofing, inspect roofing for 
deterioration and damage, describing its nature and extent in a written report, with 
copies to Architect and Owner. 

B. Correct deficiencies in or remove roofing system that does not comply with 
requirements, repair substrates, and repair or reinstall roofing system to a condition 
free of damage and deterioration at time of Substantial Completion and according to 
warranty requirements. 

C. Clean overspray and spillage from adjacent construction using cleaning agents and 
procedures recommended by manufacturer of affected construction. 

END OF SECTION 
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SECTION 11 11 33  

INDUSTRIAL SHOP FUME EXTRACTION AND VACUUM EQUIPMENT  

 
 
PART 1 - GENERAL 

 
1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
 

            
1.02 SUMMARY 

 
A. Section includes: 

 
1. Rooftop Cyclone Unit, 4 stations  

 
B. Related Requirements:  

 
1. Section 01 60 00 "Product Requirements " for selection of products for use, 

product delivery, storage, and handing.  
2. Section 01 73 29  “Execution” for Cutting and patching  

 
1.03 REFERENCES 

 
A. Definitions:  

 
1. ICC-ES: ICC-Evaluation Service. 
2. OSHPD: Office of Statewide Health Planning & Development (for the State of 

California). 
i. OPA: OSHPD Preapproval of Anchorage. 

3. Reference Standards: 
i. NFPA - National Fire Protection Association. 

1. NFPA 70 National Electrical Code (NEC). 
 

 
1.04 COORDINATION  

A. Coordinate size and location of recesses and inserts in concrete and masonry required 
for installation of equipment. 

B. Coordinate sizes and locations of blocking and backing required for installation of 
equipment attached to wall and ceiling assemblies. 

C. Coordinate locations and installation of fume extraction and vacuum equipment that 
may interfere with ceiling systems including lighting, HVAC, speakers, sprinklers, 
access panels, electrical switches or outlets, and floor drains. 
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D. Coordinate locations and requirements of utility service connections. 
 

 

1.05 PRE-INSTALLATION MEETINGS  

 

A. Preinstallation Conference: Conduct conference at Project site. 
 

 

1.06 ACTION SUBMITTALS  

 

A. Product Data: For each type of product. Clearly mark each submittal to show which 
products and options are applicable; do not include manufacturer's complete catalog 
when pertinent information is contained on a selected page(s). Include the following: 

1. Manufacturer's model number. 
2. Accessories and components that will be included for Project. 
3. Rated capacities, operating characteristics, electrical characteristics. 
4. Dimensions, weights, imposed loads and forces, required clearances, and 

locations and sizes of mechanical and electrical connections. 
5. Diagrams of electrical and pneumatic controls. 
6. Clearance requirements for access and maintenance. 
7. Utility service connections for electrical power and controls, plumbing, 

compressed air, and other utility services as applicable. Include rough-in 
dimensions. 

B. Shop Drawings: For custom fabricated fume extraction and vacuum equipment. 
Include plans, elevations, sections, rough-in dimensions, fabrication details, utility 
service requirements, and attachments to other work. 

C. Seismic Restraint Product Data: Equipment requiring seismic restraint are itemized 
under Part 2 Article "Performance Requirements." 

1. Illustrate and indicate style, material, strength, fastening provision, and finish for 
each type and size of seismic-restraint component required. 

2. Include one of the following types of submittals, for each type of fume extraction 
and vacuum equipment, substantiating that seismic restraint is suitable for 
conditions indicated. 

a. Preapproved Ratings: Documentation based on preapproved ratings are 
preferred. Ratings shall be based on horizontal and vertical load testing 
and analysis. 

1) Provide ratings from one of the following: 

a) ICC-ES. 
b) OPA number from OSHPD. 
c) An agency acceptable to authorities having jurisdiction. 
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2) For seismic anchorage with preapproved rating, restraint devices 
shall bear anchorage preapproval showing maximum seismic-
restraint ratings by rating agency submitted. 

3) If preapproved ratings are unavailable, submittals based on 
independent testing are preferred. 

b. Independent Testing: Ratings based on testing by a qualified independent 
testing agency. 

1) Documentation based on independent testing are preferred to ratings 
based on calculations. 

c. Delegated Design: If preapproved rating documentation or independent 
testing documentation are not available, provide calculations.  
Calculations (including combining shear and tensile loads) to support 
seismic restraint designs must be signed and sealed by a qualified 
professional engineer. 

D. Samples for Initial Selection: For units with factory-applied color finishes. 

E. Samples for Verification: For each factory-applied color finish required, in 
manufacturer's standard sizes. 

F. Product Schedule: For fume extraction and vacuum equipment. Use same equipment 
number indicated in Specifications and on Drawings. 

 
 

 

1.07  INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer of the following: 

1. Fume extraction and vacuum equipment permanently fixed in place. 
2. Fume extraction and vacuum equipment permanently connected to electrical 

power, plumbing, compressed air, and other utility services. 

B. Field quality-control reports. 

C. Sample Warranties: For manufacturers' special warranties. 
 

1.08  CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each fume extraction and vacuum equipment 
unit to include in operation and maintenance manuals. In addition to items specified in 
Section 01 78 23 "Operation and Maintenance Data," include a product schedule for 
each fume extraction and vacuum equipment unit; include the following: 

1. Equipment number used in Specifications and on Drawings. 
2. Manufacturer's name and model number. 
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3. Contact Information: 

a. A list of factory-authorized service representative(s). Include street address, 
telephone number(s), and email address for each. 

b. List of supplier(s) for repair parts. Include street address, telephone 
number(s), and email address for each. 

4. Description of system and components. 
5. Schematic Diagrams: For electrical power and controls, plumbing, compressed 

air, and other utility services as applicable. 
6. Operating Instructions: In writing by manufacturer. 
7. Preventative Maintenance: A written schedule of recommended procedures and 

frequency required to validate warranties. Failure to provide preventative 
maintenance information will indicate that it is not a condition for validation of 
warranties. 

8. List of manufacturer recommended maintenance materials required for 1 year of 
normal equipment operations. 

 

1.09 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A firm with not less than 5 years experience in 
manufacturing fume extraction and vacuum equipment units similar to those indicated 
for this Project and with a record of successful in-service performance, as well as 
sufficient production capacity to produce required units. As applicable, procure 
products from manufacturers able to meet qualification requirements, warranty 
requirements, and technical or factory-authorized service representative 
requirements. 

1. Manufacturer’s Service Center: Located within 100 miles of Project site; capable 
of providing training, parts, and emergency maintenance repairs. 

 
2. Technical or factory-Authorized Service Representative Qualifications: An 

authorized representative of manufacturer who is trained and approved by fume 
extraction and vacuum equipment manufacturer to observe and inspect 
installation of manufacturer's products that are similar in material, design, and 
extent to those indicated for this Project. 

B. Installer Qualifications: A firm or individual experienced in installing or assembling 
fume extraction and vacuum equipment units similar in material, design, and extent to 
that indicated for this Project, whose work has resulted in construction with a record of 
successful in-service performance. 

C. The requirements for each type of fume extraction and vacuum equipment specify the 
minimum level of quality, features, performance, and construction; and originate from 
the basis of design product indicated. 

 

1.10 DELIVERY, STORAGE, AND HANDING  

A. Deliver, store, and handle materials, components, and equipment in manufacturer's 
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protective packaging. 

1. Packaging shall be suitable for protection during shipment and storage in humid 
and dusty conditions. 

2. Outside of packaging shall be indelibly labeled with fume extraction and vacuum 
equipment description and number used in this specification, and with description 
of contents. Packaging within packaging shall be similarly labeled. 

3. Each equipment item shall be delivered complete in one shipment. 

B. Prior to acceptance, verify that delivery is not damaged from shipping and weather 
exposure.  Compare packaged contents with packing list to verify complete receipt of 
equipment and accessories specified. 

C. Store materials, components, and equipment off the ground, under cover, and in a dry 
location. 

 

1.11  FIELD CONDITIONS  

A. Environmental Limitations: Do not deliver or install fume extraction and vacuum 
equipment until spaces are enclosed and weathertight, wet work in spaces is complete 
and dry, and temporary HVAC system is operating and maintaining ambient 
temperature and humidity conditions at levels intended for building occupants during 
the remainder of the construction period. 

 

1.12 WARRANTY  

A. Manufacturer’s Special Warranty: Manufacturer agrees to repair, restore, or replace 
fume extraction and vacuum equipment units that fail in materials or workmanship 
within specified warranty period. 

B. Failures include, but are not limited to: 

1. Operation or control system failure, including excessive malfunctions. 
2. Performances below specified ratings. 
3. Excessive wear, rough operation, premature parts damage, loosening or loss, all 

resulting from normal operations. 
4. Deterioration of metals, metal finishes, and other materials beyond normal wear. 
5. Unsafe conditions. 
6. Need for excessive maintenance. 
7. Abnormal noise or vibration. 
8. Rough and substandard operation. 
9. Loose, damaged, and missing parts. 

C. Defects shall not include damage due to neglect, misuse, or situations resulting from 
non-performance of a manufacturer's recommended preventive maintenance 
schedule. 

D. Warranty Period: 1 year from date of Substantial Completion. 
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PART 2 – PRODUCTS 

2.01 SUBSTITUTION LIMITATIONS  

A. Comply with administrative and procedural requirements of Section 01 25 00 
"Substitution Procedures." 

1. If substitutions are allowed, acceptance will be substantially based contractor's 
completeness in preparing comparative data (differences and similarities) 
between specified product or material and proposed substitution.  Include 
attributes of specified product or material (i.e. description, reference standard, 
performance requirement) and corresponding attributes of substitution. 

 

2.02 MAINTENANCE MATERIALS  

A. Repair parts for fume extraction and vacuum equipment shall be readily available from 
part suppliers located in the United States. 

1. Repair parts shall be available for no less than 7 years from date of Substantial 
Completion. 

2. Emergency parts orders shall be available for delivery within 24 hours. 
3. Routine parts orders shall be available for delivery within 72 hours. 

 

2.03 REGULATORY REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with Federal, State, and local laws, regulations, and safety standards. 
 

2.04 PERFORMANCE REQUIREMENTS 

A. Seismic Restraint: 

1. The following fume extraction and vacuum equipment shall be installed with 
seismic-restraint devices. 

a. Rooftop Cyclone Unit, 4 stations 

 
2. Seismic Performance: vacuum equipment units shall withstand the effects of 

earthquake motions determined according to ASCE/SEI 7. 

a. Component Importance Factor: 1.0 
b. Other Seismic Performance and Design Criteria.  See Structural Drawings. 
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2.06 EQUIPMENT LABELING  

A. Label each major item of equipment with a non-corrosive label with the following 
information permanently applied: 

1. Manufacturer's name and address. 
2. Equipment model number and serial number. 
3. Pertinent utility and operating data. 

B. Label Material and Thickness: Either of following: 

1. Brass, 0.032 inch minimum thickness. 
2. Stainless steel, 0.025 inch minimum thickness. 
3. Aluminum, 0.032 inch minimum thickness. 
4. Anodized aluminum, 0.032 inch minimum thickness. 
5. Multilayer, multicolor, plastic for mechanical engraving, 1/8 inch minimum 

thickness. 

C. Label text shall contrast with label background and be easily readable from 24 inches 
distance. 

D. Factory attached label securely on equipment in a prominent location. 
 

2.07 VACUUM EQUIPMENT GENERAL  

A. Provide vacuum equipment systems and components indicated.  Where components 
are not otherwise indicated, provide manufacturer's standard components as required 
for a complete system. 

B. Fasteners and Anchors: Furnish required fasteners and anchorage devices for 
installing fume extraction and vacuum equipment, and furnish other components of 
work where installation of devices is specified in another Section. 

1. Concrete Floor Anchors: Galvanized-steel, post-installed expansion anchors, 
except provide stainless steel anchors in locations receiving water spray.  
Provide number per unit recommended by manufacturer unless additional 
anchors are required for conditions indicated. 

 
2. Wall Anchors: Corrosion resistant, except provide stainless steel in locations 

receiving water spray; suitable for securing fume extraction and vacuum 
equipment to adjacent wall.  Provide number per unit recommended by 
manufacturer unless additional anchors are required for conditions indicated. 
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2.08  ROOFTOP CYCLONE UNIT, 4 STATIONS  

 

A. Basis of Design Product: Subject to compliance with requirements, provide products 
by Roberson Air System, Inc. (Dana Point, CA; 714-420-1450) as specified or 
approved equal products by one of the following: 

1. Roberson Air System Inc. (Dana Point, CA; 714-420-1450). 
2. Ross and White (Cary, IL; 847-516-3900). 
3. Eurovac (Valley City, OH; 800-265-3878). 
4. Or approved equal 

B. Major components: Each rooftop cyclone unit shall consist of, but not necessarily 
limited to, the following major components: 

 

1. Discharge Blower  
2. Automatic Festooned Hose Assembly 
3. Pre-Separator 
4. Filter Unit 
5. Dumpster and Lid 
6. Festoon Pneumatic Retraction Source 
7. Outlet Silencer 
8. Vacuum Tubing and Fittings 
9. Couplings 
10. Support Structure 
11. Electrical Control Cabinet 
12. Pneumatic Control Cabinet 
13. Controls 

C. Features and Construction.  

 
1. Discharge Blower:  1,700 CFM at 84 inches water column, 50 hp minimum high 

pressure blower with vertical-shaft, aluminum wheel, Class B spark resistant 
wheel.  The volume of air shall be cable of operating four vacuum stations 
simultaneously. The blowers are to be flanged mounted to the top of each 
cyclone.  Provide explosion proof motor with class B spark resistant wheel.  
 

2. Automatic Festooned Hose Assembly:  Minimum 40-foot long, smooth interior 
hose with 2 inch inside diameter rated for a minimum negative pressure of 7 
inches of mercury.  A vertically moving rotating hose pulley, connected to a 
synthetic cord, shall lift the hose into a fully retracted festooned position.  The 
festooned hose shall pass through the rotating hose pulley as it moves vertically 
up and down and as the hose retracts back and feeds out respectively.  The 
hose pulley vertical movement shall be powered pneumatically and linearly with 
pneumatic automatic festooned technology. The festoon movement shall 
operate without unwanted pull back in the feed out position or unwanted feed 
out in the stop position.  Also, a motorized gear driven movement, such as a 
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winch, will not be acceptable because it does not provide the user friendly 
freedom of movement needed to effectively and efficiently manage the hose.  
Overhead cable pulleys shall guide the synthetic cord from the hose pulley to 
the pneumatic retraction source.  The push buttons on a battery powered lance 
mounted RF remote control transmitter shall automatically control the festooned 
hose “feed’ and “retract” and vacuum blower “Start” and “Stop” functions. The 
battery powered RF transmitter housing will be heavy duty plastic and will not 
need an explosion proof or intrinsically electrical ratting. 
 

3. Pre-Separator:  The high efficient cyclone pre-separator shall be constructed of 
12 gauge metal, designed to collect 100% of the trash, and 99.98% of the dust 
30 microns and larger vacuumed by the system.  Provide a cone flange in the 
assembly for inner cyclone maintenance.  Each 3” hose vacuuming station shall 
be connected to one properly sized cyclone and top flange mounted blower.  At 
each facility, the cyclone/blower assemblies shall be mounted on one structure 
over one 3 cubic yard trash container.  The blower discharge shall be directed 
out of the building. 

 
4. Filter Unit:  The secondary filtration shall use appropriately sized pleated 

polyester cartridge filters.  The cartridge filter service life shall be a minimum of 
9 months.  Sock type filters are not acceptable.  The filter shall have a total filter 
area of 365 square feet.  The filter efficiency will 99.89 DIN 24184/3, allowing 
the air to be exhausted to the surrounding work area.  The filter shall be 
capable of automatic self-cleaning by a compressed air, reverse pulse method.  
Duration and frequency of the cleaning pulses shall be adjustable.  

 
5. Dumpster and Lid:  Provide a 3-cubic yard dumpster compatible with the 

owners refuse service, for collection of the refuse from the cyclone assembly.  
Provide an airtight lid with closure latches for the dumpster.  Connect the lid to 
the bottom of the cyclone assembly with a section of flexible hose to allow the 
dumpster to be removed for emptying.  The lid shall be supported from the 
cyclone by a lifting mechanism to allow the dumpster to be rolled away from the 
system 
 

6. Festoon Pneumatic Retraction Source:  Shall pneumatically fully retract the 
festooned hose and hose pulley to the overhead cable pulley when the hose is 
fully extended inside the bus in approximately 10 seconds.  The hose shall have 
a gentle pneumatic pull when retracting.  The gear driven force of a motor or 
winch type retraction mechanism will not be acceptable.  Valves or approved 
equal shall provide automatic “feed” “stop” and ”retract” control of the festooned 
hose.   

 
7. Outlet Silencer:  Continuously-welded, hot-rolled steel outer casing with a 

fiberglass acoustical media protected by a fiberglass cloth and perforated 
galvanized steel liner.  Mount silencer to blower outlet. 

 
8. Vacuum Tubing and Fittings:  Zinc-coated, carbon steel vacuum tubing, and 

fittings.  All bends shall be long radius type to prevent clogging.    
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9. Couplings: The duct and fittings shall be connected with Nordfab quick-fit 

clamps or with flanges with vane stoned formed ends.    
 

10. Electrical Control Cabinet: NEMA 12 cabinet, containing all required 
components including combination full-voltage, magnetic motor 
starter/disconnect with motor overload protection, relays timers, and terminal 
blocks.  Fan “Start/Stop” switches and pilot light shall be mounted on the right 
flange.  Cabinet shall be constructed in accordance with all national and local 
codes.  The cabinet shall be mounted to the cyclone support structure. 

 
11. Pneumatic Control Cabinet: NEMA 12 cabinet containing a filter, regulators, and 

valves shall be mounted in a strategic location to provide the needed vacuum 
system controls.  

 
12. Controls:  The blower can be started by pressing the electric panel “Start” push 

button.  Pressing the fuel island "feed" push button allows the hose to feed out 
indefinitely and opens the related (front or rear door) vacuum slide gate.   
Pressing the fuel island mounted “retract” push button will bring the hose to the 
fully retracted position.  Pressing the electric panel "Stop" button will turn off the 
blower.     

 
13. Finish:  All exposed metal parts shall be galvanized or cleaned and painted with 

two coats of primer followed by two coats of semi-gloss industrial enamel paint.  
Color to match existing or approved equal.  Provide one quart of touch-up paint. 

 

PART 3 – EXECUTION 

3.01 EXAMINATION 

A. Examine and test operation of existing rooftop cyclone units with installer present.  

B. Verify that existing equipment utilities have been disconnected and capped before 
starting detachment and disassembly operations. 

C. Survey of existing conditions: Record existing conditions by use of preconstruction 
photographs or video.  

 
1. Inventory and record the condition of equipment to be removed and reinstalled.  

Provide photographs or video of conditions that might be misconstrued as damage 
caused by relocation operations. 

 

 

3.02 RELOCATION  

A. Detach equipment items from existing construction, in a manner to prevent damage, 
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prepare for reuse. 

B. Disassemble equipment items as required.  Use gentle methods and appropriate 
equipment to prevent damage to the item and surfaces. 

C. Temporarily store items in a secure area until commencement of reinstallation 
operations, if required. 

 

 

3.04  PREPARATION 

 

A. Vacuum and clean finished floor and existing condition which rooftop cyclone unit shall 
be updated.  

 

3.03 INSTALLATION  

A. Install rooftop cyclone units according to manufacturer's written instructions and, if 
applicable, approved shop drawings. Unless indicated otherwise install equipment 
level, plumb, square, rigid, and true. Install free of dents or distortion. Make 
connections to form a rigid structure, free of buckling and warping. 

1. Reassemble updated equipment items noted in specs and drawings. Use gentle 
methods and appropriated equipment to prevent damage to existing equipment 
and building components.  

 
2. Re-build and modify pneumatic panels. Provide proper existing and new 

compartment protection as required.  
 

3. Install braces, straps, plates, brackets, and other reinforcements as needed to 
support equipment loading and as required for stability. 

 
4. Anchor equipment indicated to be permanently fixed in place using fasteners of 

type recommended by equipment manufacturer. 
 

5. Connect equipment to utilities specified. 
 

6. Seismic Restraints: Install seismic-restraint devices using methods approved by 
preapproved ratings submittal, independent testing submittal, or delegated 
design submittal provided for each fume extraction and vacuum equipment type. 

B. Install equipment with access and maintenance clearances that comply with 
manufacturer's written installation instructions and with requirements of authorities 
having jurisdiction. 
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3.04 ADJUSTING  

A. Adjust vacuum equipment so that connectors and other components engage 
accurately and securely. 

B. Adjust and lubricate operable components to operate smoothly and easily, without 
binding or warping. Check and readjust operating hardware. 

 

3.05 FIELD QUALITY CONTROL  

A. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. Perform visual and utilities (electrical, plumbing, and compressed air as 
applicable) inspection and testing for each vacuum equipment unit according to 
manufacturers' written recommendations. Certify compliance with each 
manufacturer's equipment-performance parameters. 

2. Leak Test: After installation, test for fume leaks. Repair leaks and retest until no 
leaks exist. 

3. Operational Test: After installation, start units to confirm proper operation. 
4. Test and adjust controls and safeties. Replace damaged and malfunctioning 

controls and components. 
5. See Section 01 43 00 "Quality Assurance" for retesting and reinspecting 

requirements.  

B. Vacuum equipment unit will be considered defective if it does not pass tests and 
inspections. 

C. Prepare test and inspection reports. 
 

3.06 CLEANING AND PROTECTION  

A. Clean finished surfaces and make ready for use. Remove residual oil, grease, 
solvents, and other contaminants using methods and products that will not damage 
equipment surfaces. 

B. Touch up marred finishes or replace vacuum equipment that cannot be restored to 
factory-finished appearance. Use only materials and procedures recommended or 
furnished by fume extraction or vacuum equipment manufacturer. 

C. Replace vacuum equipment components that have been damaged beyond successful 
repair by finish touchup or similar minor repair procedures. 

D. Protect installed products from damage during remainder of the construction period. 
 

3.07  DEMONSTRATION AND TRAINING . 

A. Engage a factory-authorized service representative to demonstrate operation of 
vacuum equipment to Owner's designated personnel. 
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B. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain the following vacuum equipment: 

1. Rooftop cyclone Units, 4 stations: 4 hours minimum. 

 

END OF SECTION 11 11 33 
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SECTION 23 00 00  

GENERAL HVAC REQUIREMENTS 

PART 1 - GENERAL 

1.01 SCOPE OF WORK 

A. It is intended for the Division 23 scope of work to include complete and functional 
mechanical systems - including all required materials, labor, equipment, and 
services necessary to achieve the desired final product.  It is further intended for the 
Division 23 scope of work to include coordination with Divisions 21 and 22 and all 
work required by Division 23 for complete Fire Protection and Plumbing systems. 

1.02 REFERENCES 

A. Division 01 of these specifications shall govern Division 23 work, including Bidding 
Requirements, Conditions of the Contract, and Supplementary Conditions.  It is the 
Division 23 Contractor’s responsibility to be aware of all information and 
requirements included in these locations, and to include those requirements as part 
of the Division 23 scope of work. 

B. It shall be understood by the Division 23 Contractor that the Division 23 scope of 
work is intended to involve a coordinated effort with all other Divisions of work.  
Refer to other sections of the documents for additional related requirements and to 
ensure a coordinated effort. 

C. References to industry standards, testing procedures, etc. are noted in individual 
sections of these specifications.  The requirements and standards from the 
referenced documents shall be considered part of the requirements of these 
specifications. 

D. This section applies to all Division 23 work.  The Division 23 Contractor shall ensure 
that all Division 23 work described throughout other specification sections and on 
the drawings is in accordance with this section. 

E. It shall be understood by the Contractor that the Division 23 information is intended 
to serve as a single document, and each section of these specifications directly or 
indirectly relates to all other sections.  As such, each section does not attempt to 
identify every other Division 23 section that is related.  Significant references to 
information outside of Division 23 are, however, occasionally provided for 
informational purposes.  This information is provided to assist in coordination, but 
the lack of a reference to another portion of the Contract Documents does not 
relieve the Contractor of the responsibility for coordination with other sections of 
Divisions 23 and all other trades. 
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1.03 DEFINITIONS 

A. The following definitions shall apply to the use of these words when used in Division 
23.  These definitions are not intended to define use of these words outside of 
Division 23. 

B. Acceptance:  The Owner’s assumption of ownership of the mechanical system. 

C. Concealed, Exterior Installations:  Concealed from view and protected from weather 
conditions and physical contact by building occupants but subject to outdoor 
ambient temperatures.  Examples include installations within unheated shelters. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical 
contact by building occupants.  Examples include above ceilings and in duct shafts. 

E. Contractor (The Contractor, This Contractor, Division 23 Contractor, etc.):  The 
contractor responsible for the Division 23 scope of work. 

F. Date of Acceptance:  The official date when Acceptance occurs.  This will coincide 
with the granting of Substantial Completion unless noted otherwise by the Owner’s 
Representative.  It shall not be assumed that the Date of Acceptance has deviated 
from Substantial Completion unless written documentation is provided by the 
Owner’s Representative indicating differently. 

G. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor 
ambient temperatures and weather conditions.  Examples include rooftop locations. 

H. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished 
occupied spaces and mechanical equipment rooms. 

I. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, 
furred spaces, pipe and duct shafts, unheated spaces immediately below roof, 
spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels. 

J. Mechanical:  Shall be considered interchangeable with “Division 23”. 

K. Owner’s Representative:  The Architect or his designated representative, as outlined 
in the General Conditions. 

L. Provide:  Furnish and install. 
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1.04 ABBREVIATIONS 

A. The following are industry abbreviations used in these specifications:  ABS:  
Acrylonitrile-butadiene-styrene plastic; ASJ:  All-service jacket; BR:  Butyl rubber; 
Buna-N:  Nitrile rubber; CPVC:  Chlorinated polyvinyl chloride plastic; CR:  
Chlorosulfonated polyethylene synthetic rubber; CSM:  Chlorosulfonyl-polyethylene 
rubber; CWP:  Cold working pressure; DDC:  Direct digital control; DOP:  Dioctyl 
phthalate or bis-(2-ethylhexyl) phthalate; EMCS:  Energy Management and Control 
System; EPDM:  Ethylene-propylene-diene terpolymer rubber; FOG:  Fats, oils, and 
greases; FRP:  Fiberglass-reinforced plastic; FSK:  Foil, scrim, kraft paper; FSP:  
Foil, scrim, polyethylene; HDPE:  High-density polyethylene plastic; HEPA:  High-
efficiency particulate air; I/O:  Input/output; LLDPE:  Linear, low-density polyethylene 
plastic; MS/TP:  Master slave/token passing; MSS:  Manufacturers Standardization 
Society for The Valve and Fittings Industry Inc; NBR:  Acrylonitrile-butadiene rubber; 
NC:  Noise criteria; NR:  Natural rubber; NUSIG:  National Uniform Seismic 
Installation Guidelines; PE:  Polyethylene plastic; PEX:  Crosslinked polyethylene 
plastic; PC:  Personal computer; PID:  Proportional plus integral plus derivative; 
PMMA:  Polymethyl methacrylate (acrylic) plastic; PP:  Polypropylene plastic; PTFE:  
Polytetrafluoroethylene plastic; PUR:  Polyurethane plastic; PVC:  Polyvinyl chloride 
plastic; PVDC:  Polyvinylidene chloride; RC:  Room criteria; RTD:  Resistance 
temperature detector; SSL:  Self-sealing lap; SWP:  Steam working pressure; TFE:  
Tetrafluoroethylene plastic; TPE:  Thermoplastic elastomer; ULPA:  Ultra low 
penetration air. 

1.05 APPLICABLE CODES 

A. Division 23 work shall be performed in accordance with applicable codes and 
standards as adopted by the authorities having jurisdiction including amendments.  
Following is a listing of major codes and standards, the requirements of which shall 
be considered part of the scope of this project.  This list should not be considered 
comprehensive, and codes or standards not included in this list should not be 
considered to be excluded from the scope of the project. 

1. Americans with Disabilities Act ADA) 

2. Applicable State and Local Codes and Ordinances 

3. California Electrical Code 

4. California Building Code 

5. California Fire Code 

6. California Mechanical Code 

7. California Plumbing Code 
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1.06 PERMITS AND FEES 

A. All permits and inspections required to complete the Division 23 scope of work shall 
be included in the Division 23 bid price.  All certifications provided as part of the 
permit and inspection process shall be provided to the Owner as part of the Division 
23 scope of work as specified in these documents. 

B. All fees required by utility providers shall be included in the Division 23 bid price, 
including water, gas, sanitary sewer, and storm sewer connections.  This shall 
include all charges to the project by these agencies, including but not limited to 
general fees, equipment charges (meters, vaults, etc.), tap fees, and utility main 
installation charges. 

1.07 ALTERNATES (REFER TO DIVISION 01) 

A. The bid price for the scope of work shall be separated into base bid and alternate 
values when indicated.  Both base bid and alternate bid prices shall reflect a 
complete and working mechanical system, with specific features and/or portions of 
the systems designated as base bid or alternate as described. 

1.08 SCOPE AND APPROPRIATE USE OF BID DOCUMENTS 

A. These specifications and accompanying drawings are intended to communicate the 
design concept for this project and outline the scope of work.  They should not be 
viewed as a comprehensive document that details every specific task, item, or piece 
of equipment required to complete the project.  It is understood that industry 
knowledge and experience is required to establish an accurate and complete scope 
of work from these documents, and it is assumed that the Division 23 Contractor 
possesses that knowledge and experience.  Work not specifically noted in these 
specifications or the accompanying drawings, but which is required to complete the 
project, shall be included by the Division 23 Contractor as part of his scope of work. 

B. These specifications and the accompanying drawings are intended to supplement 
each other.  Information included in either one shall be incorporated into the project 
as if included in both.  In the event of any conflicts, the most stringent requirements 
shall be considered the governing scope of work until and unless clarification can be 
obtained by the Contractor. 

C. In the event of dimensional discrepancies between Division 23 documents and other 
disciplines, Architectural and Structural documents take precedence over Division 
23.  Refer to this information for sufficient understanding to the extent that it impacts 
the Division 23 scope of work. 
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D. Drawings are intended to indicate the general arrangement of piping, ductwork, 
equipment, and other components of Division 23 systems.  They shall be followed 
as closely as possible but shall be considered diagrammatic in nature.  They are not 
intended to show every component, fitting, offset, etc.  Components, fittings, offsets, 
etc. as required to meet the intent of the documents and to achieve coordination 
with other trades shall be included in the Division 23 scope of work.  Note that more 
detailed information about routing may be provided for certain areas of the project 
where special constraints exist.  It is the intent of this detailed information to better 
communicate the constraints, but these drawings and details shall still be 
considered diagrammatic in nature as outlined above. 

1.09 ROUTING AND LOCATIONS 

A. It is the Contractor’s responsibility to coordinate equipment locations and system 
routing with available space and with all other trades. 

B. It is the Contractor’s responsibility to coordinate and verify the exact locations and 
routing of equipment and systems prior to fabrication and installation.  If 
discrepancies become apparent as part of the verification process, the Contractor 
shall ask for written clarification/direction.  Alteration, removal and/or replacement of 
work already installed as a result of failure to verify and/or coordinate locations and 
routing prior to fabrication and/or installation shall be at the Contractor’s expense. 

C. Locations of equipment shown on the drawings are approximate unless specifically 
dimensioned. 

D. All ductwork, piping, tubing, conduit, etc. shall be concealed within building 
construction unless noted otherwise.  Mechanical rooms are considered to be within 
building construction for the purposes of this requirement. 

E. Existing utilities, piping, and ductwork have been indicated as closely as possible.  
The Contractor can assume that points of connection to existing utilities have been 
shown within 10 feet of the actual location.  When actual points of connection are 
more than 10 feet from the location shown on the drawings, the Contractor shall 
notify the Owner’s Representative prior to commencing this portion of the work. 

F. The Contractor is responsible for any remedial work required from failure to locate 
and preserve underground utilities. This shall include all work necessary to repair 
any damaged utilities to their original condition. 
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1.10 SCHEDULING 

A. It is understood that while drawings are to be followed as closely as circumstances 
permit, the Contractor shall be responsible for installation of systems according to 
the true intent and meaning of Contract Documents. Anything not clear or in conflict 
will be explained by making application to Owner’s Representative. The Contractor 
shall familiarize himself with his scope of work as well as the required coordination 
with other trades and the scheduling of other trades sufficiently to address 
coordination issues in a timely manner such that they do not result in remedial work 
for other trades. 

B. Should conditions arise where certain changes would be advisable, secure approval 
from Owner’s Representative for those changes before proceeding with work.  
Proceeding without written approval is at the Contractor’s risk and at the 
Contractor’s expense. 

C. The contractor shall coordinate with the work of various trades when installing 
interrelated work. Before installation of mechanical items, proper provisions shall be 
made to avoid interferences. Changes required in work specified in Division 23 
caused by neglect to do so shall be made at no cost to Owner. 

D. Inserts and supports required by Division 23 shall be furnished and installed unless 
otherwise noted. Furnish sleeves, inserts, supports, and equipment that are an 
integral part of other Divisions of the Work to those involved in sufficient time to be 
built into construction as the Work proceeds. Locate these items and see that they 
are properly installed. Expense resulting from improper location or installation of 
items above shall be borne under Division 23. 

1.11 CUTTING AND PATCHING 

A. The Division 23 Contractor shall be responsible for all cutting and patching required 
to complete the Division 23 scope of work. 

B. All patching shall be performed such that it matches existing finishes. 

C. The Contractor shall not cut any structural members without first getting approval 
from the Owner’s Representative to do so. 

D. All cutting and patching required to correct defective or otherwise unacceptable 
work shall be the responsibility of the Division 23 Contractor. 

1.12 GUARANTEE (REFER TO DIVISION 01) 

A. All Division 23 systems and equipment shall be guaranteed for a minimum period of 
one year.  
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B. Provide 1 year supply of extra filters for all HVAC equipment.  

C. Specific equipment and/or systems requiring warranties beyond one year are 
indicated in the table at the end of this section. 

D. The guarantee shall begin at the Date of Acceptance unless written documentation 
is provided noting otherwise.  When more than one Date of Acceptance is indicated 
for various portions or specific equipment, the guarantee shall begin at the Date of 
Acceptance independently for each portion of the system or piece of equipment. 

E. Permission to use Division 23 systems or equipment for temporary heating or other 
contractor use prior to the Date of Acceptance, as outlined elsewhere in these 
specifications, shall not constitute the beginning of the guarantee period.  The 
contractor shall make any necessary arrangements to extend equipment and/or 
system warranties sufficient to maintain the designated guarantee period from the 
Date of Acceptance. 

1. Exception:  When temporary heating and or other system use is requested by 
the Owner for the Owner’s benefit prior to the Date of Acceptance, the 
guarantee period for the portions of the system or specific equipment requested 
for use may begin at the time it is put into service.  This can only be assumed to 
have occurred if written documentation is provided indicating such. 

1.13 QUALITY ASSURANCE 

A. Material and Equipment Qualifications 

1. Provide materials and equipment that are standard products of manufacturers 
regularly engaged in the manufacture of such products, which are of a similar 
material, design and workmanship.  Standard products shall have been in 
satisfactory commercial or industrial use for 2 years prior to bid opening.  The 
2-year use shall include applications of equipment and materials under similar 
circumstances and of similar size.  The product shall have been for sale on the 
commercial market through advertisements, manufacturers' catalogs, or 
brochures during the 2 year period. 

2. Alternative Qualifications:  Products having less than a two-year field service 
record will be acceptable if a certified record of satisfactory field operation for 
not less than 6000 hours, exclusive of the manufacturer's factory or laboratory 
tests, can be shown. 
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B. Service Support:  The equipment items shall be supported by service organizations.  
When requested to gain approval, submit a certified list of qualified permanent 
service organizations for support of the equipment which includes their addresses 
and qualifications.  These service organizations shall be reasonably convenient to 
the equipment installation and able to render satisfactory service to the equipment 
on a regular and emergency basis during the warranty period of the contract. 

C. Manufacturer's Nameplate:  Each item of equipment shall have a nameplate bearing 
the manufacturer's name, address, model number, and serial number securely 
affixed in a conspicuous place; the nameplate of the distributing agent will not be 
acceptable. 

D. UL Listings:  All equipment shall be provided with a UL or approved equivalent label 
when labeling is available for that type of equipment. 

E. Fuel-fired equipment shall be labeled by the appropriate nationally recognized label 
for the fuel type (i.e. AGA). 

F. All control panels shall be UL listed (or equivalent approved label). 

G. Pressure vessels shall be provided in accordance with applicable pressure vessel 
ordinances. 

H. All mechanical equipment shall have an AIC rating of 100,000 or otherwise specified 
on electrical one-line diagrams fault current for each piece of equipment. 

1.14 SUBSTITUTIONS (REFER TO DIVISION 01) 

A. When multiple manufacturers are listed in these specifications, equipment can be 
used from those manufacturers providing they can meet the requirements of the 
specifications and drawings.  This shall include meeting capacity requirements, 
efficiencies, space and weight limitations, electrical provisions, etc.  The detailed 
information in the specifications, scheduled equipment information, additional 
drawing information and any specific references to a particular manufacturer and/or 
model of equipment shall be considered the basis of design.  Other listed 
manufacturers, even when listed in these specifications, will only be allowed if they 
meet or exceed that basis of design.   

B. Substitutions involving manufacturers not listed in these specifications will not be 
allowed without written approval.  When written approval is requested, information 
will be reviewed in preliminary fashion for general conformance only.  Any approved 
manufacturers will still be required to meet the requirements of these specifications 
and the drawings, and final approval during submittal review will only be granted if 
the equipment meets or exceeds the requirements of the documents. 
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C. It is the Contractor’s responsibility when utilizing approved substituted equipment to 
ensure the equipment will fit within the constraints of the project as detailed using 
the basis of design equipment (space, weight, power, etc.).  Any required alterations 
by Division 23 or any other Division of work to accommodate differences between 
the substituted equipment and the basis of design equipment shall be the 
responsibility of the Division 23 Contractor, including the cost of design for the 
required changes. 

D. If the changes required by substituted equipment cannot be accommodated, the 
Contractor shall be responsible for replacing the substituted equipment with the 
basis of design equipment. 

E. Proposed substituted equipment will not be considered equal if it requires an 
increase of more than 5% in power usage at design conditions. 

1.15 MECHANICAL COST BREAKDOWN (REFER TO DIVISION 01) 

A. Provide a breakdown of construction costs within 30 days of Notice to Proceed, with 
separate costs for each of the items listed in the table at the end of this section. 

1.16 PAYMENT REQUESTS 

A. Submittals and operation and maintenance data must be received and approved 
before payment requests will be considered for materials and equipment. 

B. EMCS submittals must be received before payment requests will be reviewed for 
this portion of the work.  Only payment requests for programming and submittals will 
be reviewed until submittals are approved. 

C. Fire sprinkler system submittals, including code-approved shop drawings, must be 
received before payment requests will be reviewed for this portion of the work.  Only 
payment requests for design and submittals will be reviewed until submittals are 
approved. 

1.17 TEMPORARY HEATING (REFER TO DIVISION 01) 

A. Temporary heating shall not be provided by the permanent mechanical system. 

1. Exception:  The Owner’s Representative may choose to allow the Contractor to 
use the permanent mechanical system.  In such cases, the Contractor shall 
obtain written authorization from the Owner’s Representative.  In no case shall 
the permanent system be used until and unless this written authorization is 
granted. 

B. If allowed to use the permanent systems for temporary heating, the following 
constraints shall apply: 
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1. The contractor shall be responsible for providing a clean system at substantial 
completion, to include pressure cleaning of coils and vacuum cleaning of 
ductwork if required to negate the effects of use during construction. 

2. Granting the use of equipment and systems for temporary heat will not 
constitute Acceptance of equipment and will not start the warranty or guarantee 
period for the Owner. 

3. System guarantee and equipment warranties shall be extended to maintain the 
guarantee and warranty periods from the Date of Acceptance.  Any costs 
associated with extension of warranties shall be at the Contractor’s expense. 

4. Filters shall be installed meeting the requirements of these documents.  When 
multiple stages of filtration are provided on a system, filters meeting the 
requirements of the first stage of filtration shall be provided and maintained 
during use.  A minimum of MERV 13 filtration filters shall be used during this 
time, even if this requirement is more stringent than the requirements for 
permanent filtration.  New filters shall be provided prior to system balancing. 

5. Filter fabric shall be provided at all return grilles and shall be replaced as 
appropriate to maintain a clean system. 

1.18 TEMPORARY HEATING, COOLING AND HUMIDITY CONTROL 

A. Provide temporary heating, cooling, controls, humidification and dehumidification as 
required to facilitate the construction of the project. Size and select temporary 
system based on the requirements of the various trades during construction. This 
includes, but is not limited to, drywall, case work, wood flooring and wood finishes 
that are subject to warping. Size and install system to prevent mold growth. 
Coordinate the location of the temporary system. Submit this procedure to the 
Mechanical Engineer for review. Coordinate and provide any temporary power, 
controls, ductwork, piping, plumbing anchorage, miscellaneous steel and structural 
supports required to support the temporary system. Installation of the system to 
comply with all applicable codes and be acceptable to the Authority Having 
Jurisdiction (AHJ).  

1.19 SUBMITTALS (REFER TO DIVISION 01) 

A. Submittal information shall be provided and approved on all materials and 
equipment prior to ordering.   

B. Provide indication of which options and accessories are to be included. 

C. Include all scheduled information for equipment listed in schedules on the drawings. 
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D. Review will be for general conformance only and shall not relieve the Contractor for 
any deviations from the requirements of the documents unless clear written 
reference is made by the Contractor in the submittal to proposed deviations. 

E. All Division 23 information shall be provided in one complete submittal, indexed by 
specification section. 

1. Exceptions:  Fire protection and EMCS submittals can be provided separately.  
At the discretion of the Owner’s Representative, partial submittals may be 
provided.  If allowed, provide a table indicating submittal status with each 
submittal, and provide an initial submittal with all required tabs and space for all 
current and future submittals. 

F. Provide operation and maintenance data for individual equipment after initial 
submittals have been reviewed. 

G. Efficiency Standards 

1. Units requiring more than a 5% increase in power input beyond the scheduled 
equipment to meet design capacities will not be considered equal. 

2. Units requiring more than a 15% increase in fan brake horsepower over the 
scheduled equipment to meet the design flow and external static pressure 
requirements will not be considered equal and will not be accepted. 

1.20 DELIVERY, STORAGE, AND HANDLING 

A. Follow manufacturer’s directions in delivery, storage, protection, and installation of 
equipment and materials. 

B. Promptly notify Owner’s Representative in writing of conflicts between requirements 
of Contract Documents and Manufacturer’s directions and obtain written instructions 
from Owner’s Representative before proceeding with work. The Contractor shall 
bear expenses arising from correcting deficiencies of work that do not comply with 
manufacturer’s directions or such written instructions from Owner’s Representative. 

C. Handle, store, and protect equipment and materials to prevent damage before and 
during installation in accordance with the manufacturer's recommendations, and as 
approved by the Contracting Officer.  Replace damaged or defective items. 

D. Store ductwork in a clean, dry location.  If the location of storage cannot be 
protected from moisture, keep ductwork above grade level to protect from standing 
water. 
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1.21 OPERATION AND MAINTENANCE MANUALS 

A. Operation and Maintenance Manuals shall be provided in three post binders 
capable of having materials added or removed.  Standard clasp-type binders are not 
acceptable.  Binders with overlapping, telescoping posts shall be used. 

B. Provide a title page at the beginning of the manual with the project title, date, 
Architect, Engineer, and Contractor.  Also provide a master index.  The title page 
and index shall be provided at the beginning of each volume when multiple volumes 
are required. 

C. Organize the manual into five divisions: Contacts, Equipment, Maintenance 
Schedule and Extra Materials, Energy Management and Controls System, 
Warranties and Certifications. 

1. Contacts division: Division shall consist of name, address, and phone number 
of the following parties: Architect, Mechanical Engineer, Electrical Engineer, 
General Contractor, Mechanical Contractor, Plumbing Contractor, Sheet Metal 
Contractor, EMCS Contractor, Electrical Contractor and major equipment 
suppliers. 

2. Equipment division: Provide a separate section for each section of the 
specifications.  Each section shall include, at a minimum, the following for each 
item of Division 23 equipment. 

a. Performance curves or tables showing the specified operating points and 
the operating points after final testing and balancing 

b. Manufacturer’s maintenance instructions: Instructions shall include name of 
vendor, installation instructions, parts numbers and lists, operating 
instructions for equipment, maintenance, and lubrication instructions, 
troubleshooting guides, and overhaul specifications for major equipment. 

c. Wiring diagrams 

d. Step-by-step procedures for putting each piece of mechanical equipment 
into operation 

e. Refer to individual specification sections for additional information required 
to be incorporated into the Operation and Maintenance Manual. 

3. Maintenance Summary and Extra Materials division: Division shall include two 
sections. 
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a. The first section shall consist of a preventative maintenance schedule 
summary table (or list). The table shall be organized by specification 
section and include equipment name and designation as it appears on the 
equipment schedule, equipment location, and type and frequency of 
preventative maintenance requirements (including lubrication). 

b. The second section shall consist of a list of extra materials furnished under 
this contract. The list shall be organized by specification section and 
include equipment name and designation as it appears on the equipment 
schedule, extra material(s) furnished, and verification by an owner’s 
representative that material(s) have been provided. List shall be similar to 
that included at the end of this section.  

4. Warranties and Certificates division: Division shall include 

a. Test and balance reports 

b. Test records of piping, tanks, ductwork, etc 

c. Signed checklist of Instruction Period 

d. Certificate from Health Department indicating acceptance of domestic 
water quality 

e. Copies of specific product Warranties 

f. Copies of certified factory start-up reports 

g. Valve tag identification schedules 

h. Fire sprinkler system certification 

D. Prior to binding, submit one copy of Operation and Maintenance Manual to Owner’s 
Representative for review. After this review and final approval of the manuals, 
prepare two (2) copies of approved manuals for use during the instruction period. 
Following instruction period, turn over both copies to the Owner. 

E. Manuals may be compiled in multiple volumes if necessary for ease of use. 

1.22 CERTIFIED FACTORY START-UP 

A. Refer to individual sections of these specifications for specific requirements. 

B. Start-up shall be performed by a certified factory representative. Prior to start-up, 
certification of factory representative shall be forwarded to the Engineer for review. 
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C. Schedule start-up with the Owner.  Perform operation and maintenance training at 
the time of start-up for equipment requiring certified factory start-up. 

1.23 OPERATION AND MAINTENANCE TRAINING 

A. General 

1. Provide two training sessions for the Owner.  The first training session shall 
occur prior to substantial completion.  The second training session shall occur 
prior to completion of the warranty period.  The content below is required for the 
first training session.  The content for the second training session shall be as 
requested by the Owner, up to an including all information included in the first 
training session. 

2. Operation and maintenance of mechanical systems utilizing Operation and 
Maintenance Manual.  During the training session, each piece of equipment 
shall be located, and all information included in the O&M manuals shall be 
demonstrated to the satisfaction of the Owner’s Representative. 

3. Individuals present shall include the mechanical contractors, subcontractors 
and equipment factory representatives as appropriate. Certified factory 
representatives shall be present for all equipment requiring certified factory 
start-up. 

4. Provide a video tape of the training sessions conducted and furnish copies of 
the tape to the Owner. Video tapes shall be of sufficient quality to allow training 
of future employees or refresher training of personnel. Turn over to the Owner 
in DVD format. 

5. The two training sessions shall each occur in one consolidated session for all 
mechanical equipment. 

a. Exceptions: 

1) Training for equipment requiring certified factory start-up shall be 
conducted at the time of start-up. 

2) Multiple sessions shall be scheduled as required to maintain a 
maximum allowable duration of any single session of four hours. 

3) When separate training sessions are warranted to achieve proper 
training on all equipment and systems, as determined by the owner’s 
representative, multiple sessions shall be scheduled as required. 



REPLACEMENT OF MECHANICAL UNITS AT 
SANTA ANA BUS BASE 

 C-4-2550 
EXHIBIT B 

 

GENERAL HVAC REQUIREMENTS  23 00 00 - 15 
 
 

 

4) Training session shall include all equipment included in the table at the 
end of this section. A table similar to this one shall be used to verify 
owner training has been completed on all equipment and shall be 
included in the Operation and Maintenance Manual. 

6. Extra Materials 

a. A list of extra materials to be provided under this contract has been 
included at the end of this section. Refer to individual specification sections 
for specific requirements of extra materials to be furnished under this 
contract. 

b. Turn extra materials over to Owner. 

1) Provide summarized list of extra materials that have been furnished. 
List shall include verification by Owner’s Representative that parts 
have been furnished. Incorporate into O&M Manual. Extra materials list 
shall be similar to that provided at the end of this section. 

7. Cleaning 

a. Leave all equipment and systems in a clean and new condition at the 
completion of the project.  Clean all piping and ductwork exposed in 
finished spaces.  Remove all stickers from equipment in finished spaces 
(plumbing fixtures, etc.).  Repair all scratched and damaged equipment to 
new condition, to include touch-up painting. 

8. Record Drawings 

a. Maintain a set of Contract Documents dedicated for record drawings.  
These documents shall incorporate all clarifications and changes provided 
by the Owner’s Representative, as well as field changes made by the 
Contractor.  All markings shall be neat and legible.  Turn over documents 
to the Owner’s Representative at the completion of the project. 

9. Punch Lists 

a. Notify the Owner’s Representative in writing when the project is ready for 
punch lists. 

b. When all punch list items have been addressed, notify the Owner’s 
Representative in writing that the project is ready for a backcheck of 
completed punch list items.  Include a copy of the original punch list with 
each completed item initialed and any required notation indicating if 
something was not completed and why. 
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c. If, at the time of the backcheck, items are found that continue to be in 
nonconformance with the project documents, these items will be forwarded 
to the Contractor.  Completion of these items shall be required to achieve 
substantial completion.  All site visits required beyond the initial punch list 
and initial back check visits, including visits required to verify completion of 
these remaining outstanding items, shall be charged to the Contractor at 
normal billing rates. 

10. Visiting the Project Site 

a. The premises shall be examined and conditions shall be understood which 
may affect performance of work of this Division before submitting proposals 
for this work. 

b. No subsequent allowance for time or money will be considered for any 
consequence related to failure to examine existing site conditions. 

PART 2 -  Products (Not Used) 

PART 3 -  Execution (Not Used) 

PART 4 -  Tables (NOT USED) 

END OF SECTION 
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SECTION 23 01 30.52  

EXISTING HVAC AIR DISTRIBUTION SYSTEM CLEANING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes cleaning existing HVAC air-distribution equipment, ducts, plenums, 
and system components. 

B. Related Requirements: 

 
1. Section 23 05 93.00 "Testing, Adjusting, Balancing for HVAC" for system flow 

documentation before cleaning and balancing and following cleaning and 
restoration. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: 

1. For an ASCS. 
2. For an IEP. 
3. For a CMR and a CMRS. 

B. Field Quality-Control Reports: 

1. Project's existing conditions. 
2. Evaluations and recommendations, including cleanliness verification. 
3. Strategies and procedures plan. 
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PART 2 - PRODUCTS 

2.1 HVAC CLEANING AGENTS 

A. Description: 

1. Formulated for each specific soiled coil condition that needs remedy. 
2. Will not corrode or tarnish aluminum, copper, or other metals. 

2.2 ANTIMICROBIAL SURFACE TREATMENT 

A. Description: Specific product selected shall be as recommended by the IEP based on 
the specific antimicrobial needs of the specific Project conditions. 

1. Formulated to kill and inhibit growth of microorganisms. 
2. EPA-registered for use in HVAC systems and for the specific application in which 

it will be used. 
3. Have no residual action after drying, with zero VOC off-gassing. 
4. OSHA compliant. 
5. Treatment shall dry clear to allow continued visual observation of the treated 

surface. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Inspect HVAC air-distribution equipment, ducts, plenums, and system components to 
determine appropriate methods, tools, and equipment required for performance of the 
Work. 

B. Perform "Project Evaluation and Recommendation" according to NADCA ACR. 

C. Cleaning Plan: Prepare a written plan for air-distribution system cleaning that includes 
strategies and step-by-step procedures. At a minimum, include the following: 

1. Supervisor contact information. 
2. Work schedule, including location, times, and impact on occupied areas. 
3. Methods and materials planned for each HVAC component type. 
4. Required support from other trades. 
5. Equipment and material storage requirements. 
6. Exhaust equipment setup locations. 

D. Existing Conditions Report: Prepare a written report that documents existing conditions 
of the systems and equipment. Include documentation of existing conditions, including 
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inspection results, photo images, laboratory results, and interpretations of the 
laboratory results by an IEP. 

1. Prepare written report listing conditions detrimental to performance of the Work. 

E. Proceed with work only after conditions detrimental to performance of the Work have 
been corrected. 

F. Use the existing service openings, as required for proper cleaning, at various points of 
the HVAC system for physical and mechanical entry and for inspection. 

G. Comply with NADCA ACR, "Guidelines for Constructing Service Openings in HVAC 
Systems" Section. 

H. Mark the position of manual volume dampers and air-directional mechanical devices 
inside the system prior to cleaning. 

3.2 CLEANING 

A. Comply with NADCA ACR, including items identified as "recommended," "advised," 
and "suggested." 

B. Perform electrical lockout and tagout according to Owner's standards or authorities 
having jurisdiction. 

C. Remove non-adhered substances and deposits from within the HVAC system. 

D. Complete cleaning in accordance with Owner- Contractor agreed-upon scope of work. 

E. Systems and Components to Be Cleaned: All air-moving and -distribution equipment. 

1. Air devices for supply and return air. 
2. Air-terminal units and connections. 

 
a. Flexible connectors. 

3. Ductwork: 

a. Supply-air ducts, including turning vanes and reheat coils, to the air-
handling unit. 

b. Return-air ducts to the air-handling unit. 
c. Exhaust-air ducts. 

4. Casings. 
5. Duct-mounted coils. 
6. Air-Handling Units: 

a. Interior surfaces of the unit casing. 
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b. Coil surfaces compartment. 
c. Condensate drain pans. 
d. Fans, fan blades, and fan housings. 

7. Exhaust fans and power ventilators. 
8. Filters and filter housings. 

F. Collect debris removed during cleaning. Ensure that debris is not dispersed outside the 
HVAC system during the cleaning process. 

G. Particulate Collection: 

1. For particulate collection equipment, include adequate filtration to contain debris 
removed. Locate equipment downwind and away from all air intakes and other 
points of entry into the building. 

2. HEPA filtration with 99.97 percent collection efficiency for particles sized 0.3 
micrometer or larger shall be used where the particulate collection equipment is 
exhausting inside the building, 

H. Control odors and mist vapors during the cleaning and restoration process. 

I. Mark the position of manual volume dampers and air-directional mechanical devices 
inside the system prior to cleaning. Restore them to their marked position on 
completion of cleaning. 

J. System components shall be cleaned so that all HVAC system components are visibly 
clean. On completion, all components must be returned to those settings recorded just 
prior to cleaning operations. 

K. Clean all air-distribution devices, registers, grilles, and diffusers. 

L. Clean non-adhered substance deposits according to NADCA ACR and the following: 

1. Clean air-handling units, airstream surfaces, components, condensate collectors, 
and drains. 

2. Ensure that a suitable operative drainage system is in place prior to beginning 
wash-down procedures. 

3. Clean evaporator coils, reheat coils, and other airstream components. 

M. Air-Distribution Systems: 

1. Create service openings in the HVAC system as necessary to accommodate 
cleaning. 

2. Mechanically clean air-distribution systems specified to remove all visible 
contaminants, so that the systems are capable of passing the HVAC System 
Cleanliness Tests (see NADCA ACR). 

N. Debris removed from the HVAC system shall be disposed of according to applicable 
Federal, state, and local requirements. 
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O. Mechanical Cleaning Methodology: 

1. Source-Removal Cleaning Methods: The HVAC system shall be cleaned using 
source-removal mechanical cleaning methods designed to extract contaminants 
from within the HVAC system and to safely remove these contaminants from the 
facility. No cleaning method, or combination of methods, shall be used that could 
potentially damage components of the HVAC system or negatively alter the 
integrity of the system. 

a. Use continuously operating vacuum-collection devices to keep each 
section being cleaned under negative pressure. 

b. Cleaning methods that require mechanical agitation devices to dislodge 
debris that is adhered to interior surfaces of HVAC system components 
shall be equipped to safely remove these devices. Cleaning methods shall 
not damage the integrity of HVAC system components or damage porous 
surface materials, such as duct and plenum liners. 

2. Cleaning Mineral-Fiber Insulation Components: 

a. Fibrous-glass thermal or acoustical insulation elements present in 
equipment or ductwork shall be thoroughly cleaned with HEPA vacuuming 
equipment while the HVAC system is under constant negative pressure 
and shall not be permitted to get wet according to NADCA ACR. 

b. Cleaning methods used shall not cause damage to fibrous-glass 
components and will render the system capable of passing the HVAC 
System Cleanliness Tests (see NADCA ACR). 

c. Fibrous materials that become wet shall be discarded and replaced. 

3.3 CLEANLINESS VERIFICATION 

A. Verify cleanliness according to NADCA ACR, "Verification of HVAC System 
Cleanliness" Section. 

B. Verify HVAC system cleanliness after mechanical cleaning and before applying any 
treatment or introducing any treatment-related substance to the HVAC system, 
including biocidal agents and coatings. 

C. Surface-Cleaning Verification: Perform visual inspection for cleanliness. If no 
contaminants are evident through visual inspection, the HVAC system shall be 
considered clean. If visible contaminants are evident through visual inspection, those 
portions of the system where contaminants are visible shall be re-cleaned and 
subjected to re-inspection for cleanliness. 

D. Additional Verification: 

1. Perform surface comparison testing or NADCA vacuum test. 
2. Conduct NADCA vacuum gravimetric test analysis for nonporous surfaces. 
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E. Prepare a written cleanliness verification report. At a minimum, include the following: 

1. Written documentation of the success of the cleaning. 
2. Site inspection reports, initialed by supervisor, including notation on areas of 

inspection, as verified through visual inspection. 
3. Surface comparison test results if required. 
4. Gravimetric analysis (nonporous surfaces only). 
5. System areas found to be damaged. 

 

3.4 PROJECT CLOSEOUT 

A. Post-Project Report: 

1. Post-cleaning laboratory results if any. 
2. Post-cleaning photo images. 
3. Post-cleaning verification summary. 

B. Drawings: 

1. Deviations of existing system from Owner's record drawings. 
2. Location of service openings. 

END OF SECTION 
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SECTION 23 05 00  

BASIC HVAC MATERIALS AND METHODS 

PART 1 - GENERAL 

1.01 Related Documents 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

B. Section 23 00 00 – General HVAC Requirements 

1.02 Submittals 

A. General 

1. Product data for specified materials. 

2. Welding certificates 

1.03 Quality Assurance 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, 
"Structural Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and 
Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 

2. Certify that each welder has passed AWS qualification tests for welding 
processes involved and that certification is current. 

C. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical 
characteristics may be furnished provided such proposed equipment is approved in 
writing and connecting electrical services, circuit breakers, and conduit sizes are 
appropriately modified.  If minimum energy ratings or efficiencies are specified, 
equipment shall comply with requirements. 
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1.04 Delivery, Storage, And Handling 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and to prevent 
entrance of dirt, debris, and moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and 
bending. 

1.05 Coordination 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during 
progress of construction, to allow for mechanical installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-
place concrete and other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for mechanical items 
requiring access that are concealed behind finished surfaces.  Access panels and 
doors shall be provided as required for Division 23 systems and equipment by 
Division 23. 

PART 2 - PRODUCTS 

2.01 Access Doors 

A. Access doors shall be provided by Division 23 when serving Division 23 systems 
and equipment. 

2.02 Dielectric Fittings 

A. Description:  Combination fitting of copper alloy and ferrous materials with threaded, 
solder-joint, plain, or weld-neck end connections that match piping system materials. 

2.03 Escutcheons 

A. Description:  Chrome plated steel manufactured wall and ceiling escutcheons and 
floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated 
piping and an OD that completely covers opening. 

2.04 Housekeeping Pads 

A. Housekeeping pads shall be provided by Division 23 when serving Division 23 
systems and equipment. 
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2.05 Joining Materials 

A. Refer to individual Division 23 piping Sections for special joining materials not listed 
below.  Joining material requirements listed in individual Sections shall supersede 
the requirements in this section. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of 
piping system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness 
unless thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze 
flanges. 

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; full-
face or ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by 
piping system manufacturer, unless otherwise indicated. 

E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux 
according to ASTM B 813. 

F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for 
general-duty brazing, unless otherwise indicated; AWS A5.8, BAg1, silver alloy for 
refrigerant piping, unless otherwise indicated. 

G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate 
for wall thickness and chemical analysis of steel pipe being welded. 

H. Solvent Cements for Joining Plastic Piping 

1. ABS Piping:  ASTM D 2235. 

2. CPVC Piping:  ASTM F 493. 

3. PVC Piping:  ASTM D 2564.  Include primer according to ASTM F 656. 

4. PVC to ABS Piping Transition:  ASTM D 3138. 
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I. Fiberglass Pipe Adhesive:  As furnished or recommended by pipe manufacturer. 

2.06 Mechanical Sleeve Seals 

A. Manufacturers: 

1. Advance Products & Systems, Inc. 

2. Calpico, Inc. 

3. Metraflex Co. 

4. Pipeline Seal and Insulator, Inc. 

5. Or approved equal. 

B. Description:  Modular sealing element unit, designed for field assembly, to fill 
annular space between pipe and sleeve. 

C. Construction:  Sealing element - EPDM interlocking links shaped to fit surface of 
pipe, type and number required for pipe material and size of pipe; pressure plates - 
stainless steel, include two for each sealing element; connecting bolts and nuts - 
stainless steel of length required to secure pressure plates to sealing elements, 
include one for each sealing element. 

2.07 Sleeves 

A. Sleeves for Pipes Through Non-Fire Rated Floors:  18 gauge thick galvanized steel. 

B. Sleeves for Pipes Through Non-Fire Rated Beams, Walls, Footings, and Potentially 
Wet Floors:  Steel pipe or 18 gauge thick galvanized steel. 

C. Sleeves for Pipes Through Fire Rated and Fire Resistive Floors and Walls, and Fire 
Proofing:  Prefabricated fire rated sleeves including seals, UL listed. 

D. Sleeves for below grade piping passing under footings: Class 52; ductile iron. 

E. Sleeves for below grade piping passing through exterior walls - Mechanical Sleeve 
Seals. 

F. Sleeves for Ductwork:  Galvanized steel. 

G. Miscellaneous 

1. Stuffing Insulation:  Glass fiber type; non-combustible; 3 lb. density. 
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2. Fire Safety Sealant: Intumescent material capable of expanding up to 8 to 10 
times when exposed to temperatures beginning at 250°F.  It shall have ICBO, 
BOCA I approved ratings to 3 hours per ASTM E814 (UL 1479).  3M Fire 
Barrier Caulk, Putty, strip and sheet forms. 

2.08 Supports and Anchorages 

A. Metal supports for Division 23 systems and equipment shall be provided.  

2.09 General 

A. Mechanical Demolition 

1. Refer to Division 1  and Division 2 for general demolition requirements and 
procedures. 

2. Disconnect, demolish, and remove mechanical systems, equipment, and 
components indicated to be removed. 

a. Piping to Be Removed:  Remove portion of piping indicated to be removed 
and cap or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with 
same or compatible piping material. 

c. Ducts to Be Removed:  Remove portion of ducts indicated to be removed 
and cap and seal remaining ducts with same or compatible ductwork 
material. 

d. Ducts to Be Abandoned in Place:  Cap and seal ducts with same or 
compatible ductwork material. Provide duct supports as required to ensure 
proper support of abandoned ducts. 

e. Equipment to Be Removed:  Disconnect and cap services and remove 
equipment. 

f. Equipment to Be Removed and Reinstalled:  Disconnect and cap services 
and remove, clean, and store equipment; when appropriate, reinstall, 
reconnect, and make equipment operational. 

g. Equipment to Be Removed and Salvaged:  Disconnect and cap services 
and remove equipment and deliver to Owner. 

3. If pipe, duct, insulation, or equipment to remain is damaged in appearance or is 
unserviceable, remove damaged or unserviceable portions and replace with 
new products of equal capacity and quality. 
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4. Patch all building penetrations for systems and equipment that are removed. 

B. Cutting And Patching 

1. All cutting and patching of new and existing construction required for the 
installation of systems and equipment specified in Division 23 shall be the 
responsibility of the Division 23 Contractor.  All cutting shall be accomplished 
with masonry saws, drills or similar equipment to provide neat uniform 
openings. 

2. Patch and repair walls, floors, ceilings and roof with materials of same quality 
and appearance as adjacent surfaces unless otherwise shown.  Surface 
finishes shall exactly match existing finishes of same materials.  All patching 
shall meet the approval of the Owner’s Representative. 

3. All cutting and patching made necessary to repair defective equipment, 
defective workmanship or be neglect of this Contractor to properly anticipate his 
requirements shall be included in Division 23. 

4. Cut carefully to minimize necessity for repairs to existing work.  Do not cut 
beams, columns, or trusses or other structural members without the Owner 
Representative’s written approval. 

5. Cutting, patching, repairing, and replacing pavement, sidewalks, roads, and 
curbs to permit installation of work specified or indicated under this Division is 
responsibility of Division 23. 

C. Piping Systems - Common Requirements 

1. Install piping according to the following requirements and Division 23 Sections 
specifying piping systems. 

2. Install piping in concealed locations, unless otherwise indicated and except in 
equipment rooms and service areas. 

3. Install piping indicated to be exposed and piping in equipment rooms and 
service areas at right angles or parallel to building walls.  Diagonal runs are 
prohibited unless specifically indicated otherwise. 

4. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

5. Install piping to permit valve servicing. 

6. Install piping at indicated slopes. 
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7. Install piping free of sags and bends. 

8. Install piping to allow application of insulation. 

9. Select system components with pressure rating equal to or greater than system 
operating pressure. 

10. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop 
materials.   

11. Verify final equipment locations for roughing-in. 

12. Refer to equipment specifications in other Sections of these Specifications for 
roughing-in requirements. 

D. Piping Connections 

1. Make connections according to the following, unless otherwise indicated: 

a. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at 
final connection to each piece of equipment. 

b. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves 
and at final connection to each piece of equipment. 

E. Equipment Installation - Common Requirements 

1. Install equipment to allow maximum possible headroom unless specific 
mounting heights are not indicated. 

2. Install equipment level and plumb, parallel and perpendicular to other building 
systems and components in exposed interior spaces, unless otherwise 
indicated. 

3. Install mechanical equipment to facilitate service, maintenance, and repair or 
replacement of components.  Connect equipment for ease of disconnecting, 
with minimum interference to other installations.  Extend grease fittings to 
accessible locations. 

4. Install equipment to allow right of way for piping installed at required slope. 
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2.10 Access Doors 

A. Provide access doors where specialties are not exposed unless indicated to be 
provided under other Divisions. Access doors shall comply with Division 08. 
Coordinate size and location with access requirements. 

B. Access door locations may occasionally be shown on the drawings, to indicate 
specific location and/or installation requirements in certain instances.  This shall not 
be construed to indicate that all required access doors have been shown on the 
drawings.  It is the Contractor’s responsibility to provide access doors as required. 

2.11 Dielectric fittings 

A. Provide dielectric fittings whenever connecting piping of dissimilar metals. 

2.12 Escutcheons 

A. Install escutcheons for penetrations of walls, ceilings, and floors in finished spaces. 

2.13 Housekeeping Pads 

A. Refer to individual specification Sections for equipment requiring housekeeping 
pads.   

B. Construct housekeeping pads of dimensions not less than 4 inches larger in both 
directions than supported unit.  Also ensure minimum concrete coverage around 
anchor bolts is maintained to meet both anchor bolt manufacturer’s requirements 
and seismic codes. 

C. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 
indicated, install dowel rods on 18-inch centers around the full perimeter of the 
base. 

D. Anchor equipment to concrete base according to equipment manufacturer's written 
instructions and according to seismic codes. 

E. Anchor Bolts 

1. Install anchor bolts according to anchor-bolt manufacturer's written instructions 
and according to seismic codes. 

2. Extend anchor bolts through concrete base, and anchor into structural concrete 
floor. 

3. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 
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2.14 Mechanical Sleeve Seals 

A. Provide mechanical sleeve seals at the following locations:   

1. Below grade wall piping penetrations 

2. Slab on grade floor and basement floor piping penetrations. 

3. Penetrations of all separations where separation serves as a moisture barrier. 

2.15 Painting 

A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 
materials and procedures to match original factory finish. 

B. Refer to individual specifications Sections for additional paint scope requirements. 

2.16 Sleeves 

A. Provide sleeves for above grade duct and piping penetrations of walls, roofs and 
floors. 

1. Exception:  Sleeves are not required for core drilled holes. 

B. Set sleeves in position in formwork.  Provide reinforcing around sleeves. 

C. Size sleeves large enough to allow for movement due to expansion and contraction.  
Provide for continuous insulation wrapping, where duct or pipe is to be insulated.  

D. Where piping or ductwork penetrates a roof, floor or wall, close off space between 
pipe or duct and sleeve with fiberglass insulation and sealant (air tight).  This applies 
to all roofs, walls, or floors regardless of fire rating.  Note: 3 lb. insulation not 
required at roof penetrations. Use fire safeing sealant at penetrations of fire rated 
floors and walls. 

E. Furnish and install waterproof sleeves on all piping and duct penetrations through 
the floor slabs in mechanical room and any area where pipes and ducts pass 
through slabs where water spillage could cause damage to ceilings below.  Top of 
sleeve shall extend 2" (51 mm) above floor. 

2.17 Supports and Anchorages 

A. Metal 
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1. Cut, fit, and place miscellaneous metal supports accurately in location, 
alignment, and elevation to support and anchor mechanical materials and 
equipment. 

2. Field Welding:  Comply with AWS D1.1. 

B. Wood 

1. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, 
and anchor mechanical materials and equipment. 

2. Select fastener sizes that will not penetrate members if opposite side will be 
exposed to view or will receive finish materials.  Tighten connections between 
members.  Install fasteners without splitting wood members. 

3. Attach to substrates as required to support applied loads. 

END OF SECTION  
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SECTION 23 05 29 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes:                   
      
1. Metal pipe hangers and supports.             

         
2. Trapeze pipe hangers.                

   
3. Fiberglass pipe hangers.                

   
4. Metal framing systems.                

   
5. Fiberglass strut systems.                

        
6. Thermal-hanger shield inserts.              

       
7. Fastener systems.                  

    
8. Pipe stands.                   

  
9. Equipment stands.                 

   
10. Equipment supports. 

B. Related Requirements:                 
       
1. Section 230548 "Vibration and Seismic Controls for HVAC” for vibration isolation 

devices. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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B. Shop Drawings: fabrication and installation details and include calculations for the 
following; include Product Data for components: 

1. Trapeze pipe hangers.                
    

2. Metal framing systems.                
   

3. Fiberglass strut systems.                
       

4. Pipe stands.                   
    

5. Equipment supports. 

1.04 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.05 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according 
to AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME 
Boiler and Pressure Vessel Code, Section IX. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Hangers and supports for HVAC piping and equipment shall 
withstand the effects of gravity loads and stresses within limits and under conditions 
indicated according to ASCE. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 
combined weight of supported systems, system contents, and test water.   
         

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components.     
         

3. Design seismic-restraint hangers and supports for piping and equipment and 
obtain approval from authorities having jurisdiction. 

2.02 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 
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1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.  
       

2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-
galvanized.                   
     

3. Nonmetallic Coatings: Plastic coated, or epoxy powder coated.      
          

4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion 
to support bearing surface of piping. 

B. Stainless Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.  
        

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion 
to support bearing surface of piping. 

C. Copper Pipe and Tube Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-
fabricated components. 

2.03 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly 
made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger 
rods, nuts, saddles, and U-bolts. 

2.04 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems:           
  
1. Description: Shop- or field-fabricated, pipe-support assembly made of steel 

channels, accessories, fittings, and other components for supporting multiple 
parallel pipes.                   
     

2. Standard: Comply with MFMA-4 factory-fabricated components for field 
assembly.                    
      

3. Channels: Continuous slotted stainless steel, Type 304 channel with inturned 
lips.                     
    

4. Channel Width: Selected for applicable load criteria.        
          

5. Channel Nuts: Formed or stamped nuts or other devices designed to fit into 
channel slot and, when tightened, prevent slipping along channel.     
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6. Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized 
steel. 

2.05 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland 
cement concrete with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors for use in hardened 
portland cement concrete; with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 

2.06 PIPE STANDS 

A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of 
manufactured corrosion-resistant components to support roof-mounted piping. 

B. Compact Pipe Stand:                  
     
1. Description: Single base unit with integral-rod roller, pipe clamps, or V-shaped 

cradle to support pipe, for roof installation without membrane penetration.   
    

2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate.   
         

3. Hardware: Galvanized steel or polycarbonate.          
        

4. Accessories: Protection pads. 

C. Low-Profile, Single Base, Single-Pipe Stand:           
        
1. Description: Single base with vertical and horizontal members, and pipe support, 

for roof installation without membrane protection.         
         

2. Base: Single, vulcanized rubber, molded polypropylene, or polycarbonate. 

2.07 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from 
structural carbon-steel shapes. 

2.08 OUTDOOR EQUIPMENT STANDS 

1. Description: Individual foot supports with elevated adjustable channel cross bars 
and clamps/fasteners/bolts for ground or roof supported outdoor equipment 
components, without roof membrane penetration, in a pre-fabricated system that 
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can be modularly-assembled on site.  

2. Foot Material: Rubber or polypropylene.

3. Rails Material: Hot dip galvanized carbon steel.

4. Wind/Sliding Load Resistance: Up to 100 mph minimum.

2.09 MATERIALS 

A. Aluminum: ASTM B221.

B. Carbon Steel: ASTM A1011/A1011M.

C. Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars;
galvanized.

D. Stainless Steel: ASTM A240/A240M.

E. Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor
applications and stainless steel for outdoor applications. Mating nuts and washers of
similar materials as rods.

F. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement,
nonshrink and nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.

2. Design Mix: 5000-psi,  28-day compressive strength.

PART 3 - EXECUTION 

3.01 APPLICATION 

A. Strength of Support Assemblies: Where not indicated, select sizes of components so
strength will be adequate to carry present and future static loads within specified
loading limits. Minimum static design load used for strength determination shall be
weight of supported components plus 200 lb.

3.02 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports,
clamps, and attachments as required to properly support piping from the building
structure.
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B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for
grouping of parallel runs of horizontal piping, and support together on field-fabricated
trapeze pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe
size or install intermediate supports for smaller diameter pipes as specified for
individual pipe hangers.

2. Field fabricate from ASTM A36/A36M, carbon-steel shapes selected for loads
being supported. Weld steel according to AWS D1.1/D1.1M.

C. Fiberglass Pipe-Hanger Installation: Comply with applicable portions of MSS SP-58.
Install hangers and attachments as required to properly support piping from building
structure.

D. Metal Framing System Installation: Arrange for grouping of parallel runs of piping,
and support together on field-assembled strut systems.

E. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated
piping.

F. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete
slabs less than 4 inches thick in concrete after concrete is placed and completely
cured. Use operators that are licensed by powder-actuated tool manufacturer.
Install fasteners according to powder-actuated tool manufacturer's operating
manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and
completely cured. Install fasteners according to manufacturer's written
instructions.

G. Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount
on smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand
and mount on permanent, stationary roof curb.

H. Install hangers and supports complete with necessary attachments, inserts, bolts,
rods, nuts, washers, and other accessories.

I. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

J. Install hangers and supports to allow controlled thermal and seismic movement of
piping systems, to permit freedom of movement between pipe anchors, and to
facilitate action of expansion joints, expansion loops, expansion bends, and similar
units.
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K. Install lateral bracing with pipe hangers and supports to prevent swaying. 

L. Load Distribution: Install hangers and supports so that piping live and dead loads 
and stresses from movement will not be transmitted to connected equipment. 

M. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not 
exceed maximum pipe deflections allowed by ASME B31.9 for building services 
piping. 

N. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may project 
through insulation.                
        

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger 
shield insert with clamp sized to match OD of insert.       
        

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building 
services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier 
is indicated. Fill interior voids with insulation that matches adjoining insulation. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. 
Shields shall span an arc of 180 degrees. 

a. Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3.03 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to 
support equipment above floor. 

B. Grouting: Place grout under supports for equipment and make bearing surface 
smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.04 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 
equipment supports. 
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B. Fit exposed connections together to form hairline joints. Field weld connections that 
cannot be shop welded because of shipping size limitations. 

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 
welding; appearance and quality of welds; and methods used in correcting welding 
work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength and 
corrosion resistance of base metals.             
        

2. Obtain fusion without undercut or overlap.           
         

3. Remove welding flux immediately.             
        

4. Finish welds at exposed connections so no roughness shows after finishing and 
so contours of welded surfaces match adjacent contours. 

3.05 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and 
to achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

END OF SECTION 
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SECTION 23 05 48           

                  

VIBRATION AND SEISMIC CONTROLS FOR HVAC 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes:                  
  
1. Concrete inserts. 

2. Vibration isolation equipment bases. 

3. Restrained isolation roof-curb rails. 

1.03 DEFINITIONS 

A. Designated Seismic System: An HVAC component that requires design in 
accordance with ASCE/SEI 7, Ch. 13, and for which the Component Importance 
Factor is greater than 1.0. 

B. IBC: International Building Code. 

C. OSHPD: Office of Statewide Health Planning and Development (for the State of 
California owned and regulated medical facilities). 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated load, rated deflection, and overload capacity for each vibration 
isolation device. 

2. Include load rating for each wind-force-restraint fitting and assembly.    
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3. Illustrate and indicate style, material, strength, fastening provision, and finish for 
each type and size of vibration isolation device and seismic- and wind-force 
restraint component. 

4. Annotate types and sizes of seismic restraints and accessories, complete with 
listing markings or report numbers and load rating in tension and compression as 
evaluated by an agency acceptable to authorities having jurisdiction.    
  

5. Annotate to indicate application of each product submitted and compliance with 
requirements.                   
  

6. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined 
loads. 

B. Shop Drawings: 

1. Detail fabrication and assembly of equipment bases.        
  

2. Vibration Isolation Base Details: Detail fabrication including anchorages and 
attachments to structure and to supported equipment. Include adjustable motor 
bases, rails, and frames for equipment mounting. 

C. Submittal: 

1. For each seismic-restraint and wind-load protection device, including seismic-
restrained mounting, concrete anchor and insert, restrained isolation roof-curb 
rail that is required by this Section or is indicated on Drawings, submit the 
following: 

a. Seismic and Wind-Load Restraint, and Vibration Isolation Base Selection: 
Select vibration isolators, seismic and wind-load restraints, and vibration 
isolation bases complying with performance requirements, design criteria, 
and analysis data.                
  

b. Riser Supports: Include riser diagrams and calculations showing 
anticipated expansion and contraction at each support point, initial and final 
loads on building structure, spring deflection changes, and seismic loads. 
Include certification by professional engineer that riser system was 
examined for excessive stress and that none exists.       
  

c. Concrete Anchors and Inserts: Include calculations showing anticipated 
seismic and wind loads. Include certification that device is approved by an 
NRTL for seismic reinforcement use.           
  

d. Seismic Design Calculations: Submit all input data and loading calculations 
prepared under "Seismic Design Calculations" Paragraph in "Performance 
Requirements" Article.               
  

e. Wind-Load Design Calculations: Submit all static and dynamic loading 
calculations prepared under "Wind-Load Design Calculations" Paragraph in 
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"Performance Requirements" Article.           
  

f. Qualified Professional Engineer: All designated-design submittals for 
seismic- and wind-restraint calculations are to be signed and sealed by 
qualified professional engineer responsible for their preparation. 
 

2. Seismic and Wind Restraint Detail Drawing: 

a. Design Analysis: To support selection and arrangement of seismic and 
wind restraints. Include calculations of combined tensile and shear loads. 
  

b. Details: Indicate fabrication and arrangement. Detail attachments of 
restraints to restrained items and to the structure. Show attachment 
locations, methods, and spacings. Identify components, list their strengths, 
and indicate directions and values of forces transmitted to the structure 
during seismic events. Indicate association with vibration isolation devices. 
  

c. Coordinate seismic-restraint and vibration isolation details with wind-
restraint details required for equipment mounted outdoors. Comply also 
with requirements in other Sections for equipment mounted outdoors. 

3. All submittals for seismic- and wind-restraint detail Drawings are to be signed 
and sealed by qualified professional engineer responsible for their preparation. 

 
4. Design Calculations for Vibration Isolation Devices: Calculate static and dynamic 

loading due to equipment weight and operating forces required to select proper 
vibration isolators, and to design vibration isolation bases. 

 
 

5. Riser Supports: Include riser diagrams and calculations showing anticipated 
expansion and contraction at each support point, initial and final loads on building 
structure, and spring deflection changes. Include certification that riser system 
was examined for excessive stress and that none exists. 

1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Show coordination of vibration isolation device installation 
and seismic bracing for HVAC piping and equipment with other systems and 
equipment in the vicinity, including other supports and restraints, if any. 

B. Qualification Data: For professional engineer and testing agency. 

C. Welding certificates. 

D. Air-Spring Isolator Performance Certification: Include natural frequency, load, and 
damping test data performed by an independent agency. 
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PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Engage a qualified professional engineer, as defined in Section 01 43 00 "Quality 
Assurance," to design seismic and wind  load control system.       
                
1. Seismic and Wind-Load Performance: Equipment shall withstand the effects of 

earthquake motions and high wind events determined in accordance with 
ASCE/SEI 7-05.  

2.02 POST-INSTALLED CONCRETE ANCHORS 

A. Mechanical Anchor Bolts:  

1. Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior 
applications and stainless steel for exterior applications. Select anchor bolts with 
strength for anchor and as tested according to ASTM E488/E488M. 

B. Adhesive Anchor Bolts:  

1. Drilled-in and capsule anchor system containing PVC or urethane methacrylate-
based resin and accelerator, or injected polymer or hybrid mortar adhesive. 
Provide anchor bolts and hardware with zinc-coated steel for interior applications 
and stainless steel for exterior applications. Select anchor bolts with strength 
required for anchor and as tested according to ASTM E488/E488M. 

2.03 CONCRETE INSERTS 

A. Provide preset concrete inserts that are seismically prequalified in accordance with 
ICC-ES AC466 testing. 

B. Comply with ANSI/MSS SP-58. 

2.04 VIBRATION ISOLATION EQUIPMENT BASES 

A. Steel Rails: Factory-fabricated, welded, structural-steel rails. 

1. Design Requirements: Lowest possible mounting height with not less than 1-inch  
clearance above the floor. Include equipment anchor bolts and auxiliary motor 
slide rails.                    
  
a. Include supports for suction and discharge elbows for pumps. 
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2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A36/A36M. 
Rails shall have shape to accommodate supported equipment.      
  

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation 
mountings and to provide for anchor bolts and equipment support. 

B. Steel Bases: Factory-fabricated, welded, structural-steel bases and rails. 

1. Design Requirements: Lowest possible mounting height with not less than 1-inch  
clearance above the floor. Include equipment anchor bolts and auxiliary motor 
slide bases or rails. 

2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A36/A36M. 
Bases shall have shape to accommodate supported equipment. 

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation 
mountings and to provide for anchor bolts and equipment support. 

4. Structural Steel: Steel shapes, plates, and bars complying with ASTM A36/A36M. 
Bases shall have shape to accommodate supported equipment. 

 
5. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation 

mountings and to provide for anchor bolts and equipment support. 
 

 
6. Fabrication: Fabricate steel templates to hold equipment anchor-bolt sleeves and 

anchors in place during placement of concrete. Obtain anchor-bolt templates 
from supported equipment manufacturer. 

2.05 RESTRAINED ISOLATION ROOF-CURB RAILS 

A. Description: Factory-assembled, fully enclosed, insulated, air- and watertight curb 
rail designed to resiliently support equipment and to withstand seismic and wind 
forces. 

B. Upper Frame: To provide continuous support for equipment and to be captive to 
resiliently resist seismic and wind forces. 

C. Lower Support Assembly: To be formed sheet metal section containing adjustable 
and removable steel springs that support the upper frame. Lower support assembly 
to have a means for attaching to building structure and a wood nailer for attaching 
roof materials, and to be insulated with a minimum of 2 inches of rigid, glass-fiber 
insulation on inside of assembly. Mount adjustable, restrained-spring isolators on 
elastomeric vibration isolation pads and provide access ports, for level adjustment, 
with removable waterproof covers at all isolator locations. Locate isolators so they 
are accessible for adjustment at any time during the life of the installation without 
interfering with integrity of roof. 
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D. Snubber Bushings: All-directional, elastomeric snubber bushings at least 1/4 inch 
thick. 

E. Water Seal: Galvanized sheet metal with EPDM seals at corners, attached to upper 
support frame, extending down past wood nailer of lower support assembly, and 
counterflashed over roof materials. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic and wind 
control devices for compliance with requirements for installation tolerances and 
other conditions affecting performance of the Work. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual 
locations before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 APPLICATIONS 

3.03 INSTALLATION OF VIBRATION-CONTROL, WIND-LOAD CONTROL, AND   

SEISMIC-RESTRAINT DEVICES 

A. Provide vibration-control devices for systems and equipment where indicated in 
Equipment Schedules or Vibration-Control Devices Schedules, where indicated on 
Drawings, or where Specifications indicate they are to be installed on specific 
equipment and systems. 

B. Provide seismic-restraint and wind-load control devices for systems and equipment 
where indicated in Equipment Schedules or Seismic-Restraint Devices Schedules, 
where indicated on Drawings, where Specifications indicate they are to be installed 
on specific equipment and systems, and where required by applicable codes. 

C. Installation of vibration isolators, wind-load restraints must not cause any change of 
position of equipment, piping, or ductwork resulting in stresses or misalignment. 

D. Equipment Restraints: 

1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. 
Locate snubbers as close as possible to vibration isolators and bolt to equipment 
base and supporting structure.              
  

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance 
between anchor and adjacent surface exceeds 0.125 inch. 
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E. Install seismic- and wind-load- restraint cables so they do not bend across edges of 
adjacent equipment or building structure. 

F. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged 
to provide resilient media between anchor bolt and mounting hole in concrete base. 

G. Install bushing assemblies for mounting bolts for wall-mounted equipment, 
arranged to provide resilient media where equipment or equipment-mounting 
channels are attached to wall. 

H. Attachment to Structure: If specific attachment is not indicated, anchor bracing to 
structure at flanges of beams, at upper truss chords of bar joists, or at concrete 
members. 

I. Mechanical Anchor Bolts: 

1. Identify position of reinforcing steel and other embedded items prior to drilling 
holes for anchors. Do not damage existing reinforcing or embedded items during 
coring or drilling. Notify structural engineer if reinforcing steel or other embedded 
items are encountered during drilling. Locate and avoid prestressed tendons, 
electrical and telecommunications conduit, and gas lines.       
  

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has 
achieved full design strength.               
  

3. Wedge-Type Anchor Bolts: Protect threads from damage during anchor 
installation. Heavy-duty sleeve anchors shall be installed with sleeve fully 
engaged in the structural element to which anchor is to be fastened.    
  

4. Adhesive-Type Anchor Bolts: Clean holes to remove loose material and drilling 
dust prior to installation of adhesive. Place adhesive in holes proceeding from the 
bottom of the hole and progressing toward the surface in such a manner as to 
avoid introduction of air pockets in the adhesive.         
  

5. Set anchors to manufacturer's recommended torque, using a torque wrench.  
  

6. Install zinc-coated steel anchors for interior and stainless steel anchors for 
exterior applications. 

END OF SECTION 
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SECTION 23 05 53 

HVAC IDENTIFICATION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

B. Section 23 00 00 – General HVAC Requirements 

1.02 REFERENCES 

A. General 

1. ASME A13.1 - Scheme for the Identification of Piping Systems 

1.03 SUBMITTALS 

A. General 

1. Product data for specified materials. 

2. Samples:  For color, letter style, and graphic representation required for each 
identification material and device. 

3. Valve numbering scheme. 

B. Valve Schedules: 

1. For each piping system.  Furnish extra copies (in addition to mounted copies) to 
include in maintenance manuals. 

1.04 OPERATION AND MAINTENANCE MATERIALS 

A. General:  Include valve tag identification schedule. 
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1.05 QUALITY ASSURANCE 

A. ASME Compliance:  Comply with ASME A13.1, "Scheme for the Identification of 
Piping Systems," for letter size, length of color field, colors, and viewing angles of 
identification devices for piping. 

1.06 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and 
painting of surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with location of access panels and 
doors. 

C. Install identifying devices before installing acoustical ceilings and similar 
concealment. 

PART 2 -  PRODUCTS 

2.01 ACCESS PANEL AND DOOR MARKERS:   

A. 1/16-inch- thick, engraved laminated plastic, with abbreviated terms and numbers 
corresponding to identification.  Provide 1/8-inch center hole for attachment. 

B. Fasteners:  Self-tapping, stainless-steel screws or contact-type, permanent 
adhesive. 

2.02 CEILING TACKS 

A. Description: Steel with 3/4-inch diameter color coded head. 

B. Color code as follows: 

1. HVAC equipment: Yellow 

2.03 NAMEPLATES 

A. Description: Laminated three-layer plastic with engraved white letters on black 
background 

2.04 TAGS 

A. Stamped or engraved with 1/4-inch letters for piping system abbreviation and 1/2-
inch numbers, with numbering scheme as approved.  Provide 5/32-inch hole for 
fastener. 
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1. Material:  0.032-inch- thick brass. 

2. Valve-Tag Fasteners:  Brass wire-link or beaded chain, or S-hook. 

PART 3 - EXECUTION 

3.01 GENERAL 

A. Preparation 

1. Degrease and clean surfaces to receive adhesive for identification materials. 

2. Provide identifying devices after completion of coverings and painting. 

B. Adjusting 

1. Relocate mechanical identification materials and devices that have become 
visually blocked by other work. 

C. Cleaning 

1. Clean faces of mechanical identification devices and glass frames of valve 
schedules. 

3.02 NAMEPLATES 

A. For unfinished canvas covering, apply paint primer before applying labels. 

B. Install equipment markers with permanent adhesive on or near each major item of 
mechanical equipment.  Data required for markers may be included on signs, and 
markers may be omitted if both are indicated. 

C. Stenciled Equipment Marker Option:  Stenciled markers may be provided instead of 
laminated-plastic equipment markers, at Installer's option, if lettering larger than 1 
inch high is needed for proper identification because of distance from normal 
location of required identification. 

3.03 IDENTIFICATION SCHEDULE 

A. Identify all scheduled equipment (air handling units, fans, pumps, heat transfer 
equipment, tanks, etc.) and water treatment devices with plastic nameplates.  

B. Identify control panels and major control components outside panels with plastic 
nameplates. 
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C. Tag automatic controls, instruments, and relays. Key to control schematic. 

D. Identify piping, concealed or exposed, with plastic pipe markers or plastic tape pipe 
markers. Identify service, flow direction, and pressure (when applicable). Install in 
clear view and align with axis of piping. Locate identification not to exceed 20 feet 
on straight runs including risers and drops, adjacent to each valve and tee, at each 
side of penetration of structure or enclosure, and at each obstruction. 

E. Provide ceiling tacks to locate valves, terminal boxes, or dampers above T-bar type 
panel ceilings. Locate in corner of panel closest to equipment. 

END OF SECTION 
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SECTION 23 05 93  

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes:                   
  
1. Testing, Adjusting, and Balancing of Air Systems:         

  
2. Testing, adjusting, and balancing of existing HVAC systems and equipment.  

    
3. Procedures for exhaust hoods.              

  
4. Sound tests.                   

  
5. Vibration tests.                  

   
6. Duct leakage tests verification.              

  
7. HVAC-control system verification. 

1.03 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. NEBB: National Environmental Balancing Bureau. 

C. TAB: Testing, adjusting, and balancing. 

1.04 PREINSTALLATION MEETINGS 

1. Minimum Agenda Items: 

a. The Contract Documents examination report.         
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b. The TAB plan.                 
   

c. Needs for coordination and cooperation of trades and subcontractors.  
          

d. Proposed procedures for documentation and communication flow. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit 
documentation that the TAB specialist and this Project's TAB team members meet 
the qualifications specified in "Quality Assurance" Article. 

B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to 
Proceed, submit the Contract Documents review report, as specified in Part 3. 

C. Strategies and Procedures Plan: Within 30 of Contractor's Notice to Proceed, submit 
TAB strategies and step-by-step procedures, as specified in "Preparation" Article. 

D. System Readiness Checklists: Within 30 days of Contractor's Notice to Proceed, 
submit system readiness checklists, as specified in "Preparation" Article. 

E. Examination Report: Submit a summary report of the examination review required in 
"Examination" Article. 

F. Certified TAB reports. 

G. Sample report forms. 

H. Instrument calibration reports, to include the following: 

1. Instrument type and make.               
   

2. Serial number.                   
  

3. Application.                   
     

4. Dates of use.                   
    

5. Dates of calibration. 

1.06 QUALITY ASSURANCE 

A. TAB Specialists Qualifications, Certified by AABC: 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.  
    

2. TAB Technician: Employee of the TAB specialist and certified by AABC. 
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B. TAB Specialists Qualifications, Certified by or TABB: 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by TABB.  
       

2. TAB Technician: Employee of the TAB specialist and certified by TABB. 

C. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with 
requirements in ASHRAE 111, Section 4, "Instrumentation." 

D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, 
Section 6.7.2.3 - "System Balancing." 

E. Code and AHJ Compliance: TAB is required to comply with governing codes and 
requirements of authorities having jurisdiction. 

1.07 FIELD CONDITIONS 

A. Full Owner Occupancy: Owner will occupy the site and existing building during entire 
TAB period. Cooperate with Owner during TAB operations to minimize conflicts with 
Owner's operations. 

B. Partial Owner Occupancy: Owner may occupy completed areas of building before 
Substantial Completion. Cooperate with Owner during TAB operations to minimize 
conflicts with Owner's operations. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and 
to discover conditions in systems designs that may preclude proper TAB of systems 
and equipment. 

B. Examine installed systems for balancing devices, such as test ports, gauge cocks, 
thermometer wells, flow-control devices, balancing valves and fittings, and manual 
volume dampers. Verify that locations of these balancing devices are applicable for 
intended purpose and are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine design data, including HVAC system descriptions, statements of design 
assumptions for environmental conditions and systems output, and statements of 
philosophies and assumptions about HVAC system and equipment controls. 
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E. Examine ceiling plenums and underfloor air plenums used for HVAC to verify that 
they are properly separated from adjacent areas and sealed. 

F. Examine equipment performance data, including fan and pump curves. 

1. Relate performance data to Project conditions and requirements, including 
system effects that can create undesired or unpredicted conditions that cause 
reduced capacities in all or part of a system.           
    

2. Calculate system-effect factors to reduce performance ratings of HVAC 
equipment when installed under conditions different from the conditions used to 
rate equipment performance. To calculate system effects for air systems, use 
tables and charts found in AMCA 201, "Fans and Systems," or in SMACNA's 
"HVAC Systems - Duct Design." Compare results with the design data and 
installed conditions. 

G. Examine system and equipment installations and verify that field quality-control 
testing, cleaning, and adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 

I.     Examine HVAC equipment and verify that bearings are greased, belts are aligned 
and tight, filters are clean, and equipment with functioning controls is ready for 
operation. 

J. Examine terminal units, such as variable-air-volume boxes, and verify that they are 
accessible and their controls are connected and functioning. 

K. Examine temporary and permanent strainers. Verify that temporary strainer screens 
used during system cleaning and flushing have been removed and permanent 
strainer baskets are installed and clean. 

L. Examine control valves for proper installation for their intended function of isolating, 
throttling, diverting, or mixing fluid flows. 

M. Examine heat-transfer coils for correct piping connections and for clean and straight 
fins. 

N. Examine system pumps to ensure absence of entrained air in the suction piping. 

O. Examine operating safety interlocks and controls on HVAC equipment. 

P. Examine control dampers for proper installation for their intended function of 
isolating, throttling, diverting, or mixing air flows. 

Q. Report deficiencies discovered before and during performance of TAB procedures. 
Observe and record system reactions to changes in conditions. Record default set 
points if different from indicated values. 
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3.02 PREPARATION 

A. Prepare a TAB plan that includes the following: 

1. Equipment and systems to be tested.            
  

2. Strategies and step-by-step procedures for balancing the systems.     
        

3. Instrumentation to be used.               
    

4. Sample forms with specific identification for all equipment. 

B. Perform system-readiness checks of HVAC systems and equipment to verify system 
readiness for TAB work. Include, at a minimum, the following: 

1. Airside: 

a. Verify that leakage and pressure tests on air distribution systems have 
been satisfactorily completed.             
  

b. Duct systems are complete with terminals installed.       
      

c. Volume, smoke, and fire dampers are open and functional.     
       

d. Clean filters are installed.              
  

e. Fans are operating, free of vibration, and rotating in correct direction.  
      

f. Variable-frequency controllers' startup is complete and safeties are verified. 
      

g. Automatic temperature-control systems are operational.      
     

h. Ceilings are installed.               
   

i. Windows and doors are installed.            
  

j. Suitable access to balancing devices and equipment is provided. 

3.03 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Cut insulation, ducts, pipes, and equipment casings for installation of test probes to 
the minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and 
thickness as used to construct ducts. 

B. Mark equipment and balancing devices, including damper-control positions, valve 
position indicators, fan-speed-control levers, and similar controls and devices, with 
paint or other suitable, permanent identification material to show final settings. 
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3.04 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors 
and recommended testing procedures. Crosscheck the summation of required outlet 
volumes with required fan volumes. 

B. Prepare schematic diagrams of systems' Record drawings duct layouts. 

C. For variable-air-volume systems, develop a plan to simulate diversity. 

D. Determine the best locations in main and branch ducts for accurate duct-airflow 
measurements. 

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and 
exhaust-air dampers through the supply-fan discharge and mixing dampers. 

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

G. Verify that motor starters are equipped with properly sized thermal protection. 

H. Check dampers for proper position to achieve desired airflow path. 

I. Check for airflow blockages. 

J. Check condensate drains for proper connections and functioning. 

K. Check for proper sealing of air-handling-unit components. 

3.05 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed 
listed by fan manufacturer. 

1. Measure total airflow. 

a. Set outside-air, return-air, and relief-air dampers for proper position that 
simulates minimum outdoor-air conditions.         
   

b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. 
If necessary, perform multiple Pitot-tube traverses close to the fan and prior 
to any outlets, to obtain total airflow.           
  

c. Where duct conditions are unsuitable for Pitot-tube traverse 
measurements, a coil traverse may be acceptable. 

2. Measure fan static pressures as follows: 
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a. Measure static pressure directly at the fan outlet or through the flexible 
connection.                  
    

b. Measure static pressure directly at the fan inlet or through the flexible 
connection.                  
   

c. Measure static pressure across each component that makes up the air-
handling system.                
  

d. Report artificial loading of filters at the time static pressures are measured. 

3. Review Contractor-prepared shop drawings and Record drawings to determine 
variations in design static pressures versus actual static pressures. Calculate 
actual system-effect factors. Recommend adjustments to accommodate actual 
conditions. 

 
4. Do not make fan-speed adjustments that result in motor overload. Consult 

equipment manufacturers about fan-speed safety factors. Modulate dampers and 
measure fan-motor amperage to ensure that no overload occurs. Measure 
amperage in full-cooling, full-heating, economizer, and any other operating mode 
to determine the maximum required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to 
indicated airflows. 

1. Measure airflow of submain and branch ducts.          
    

2. Adjust submain and branch duct volume dampers for specified airflow.    
       

3. Re-measure each submain and branch duct after all have been adjusted. 

C. Adjust air inlets and outlets for each space to indicated airflows. 

1. Set airflow patterns of adjustable outlets for proper distribution without drafts.  
    

2. Measure inlets and outlets airflow.             
  

3. Adjust each inlet and outlet for specified airflow.          
   

4. Re-measure each inlet and outlet after they have been adjusted. 

D. Verify final system conditions. 

1. Re-measure and confirm that minimum outdoor, return, and relief airflows are 
within design. Readjust to design if necessary.          
   

2. Re-measure and confirm that total airflow is within design.       
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3. Re-measure all final fan operating data, speed, volts, amps, and static profile.  
  

4. Mark all final settings.                 
     

5. Test system in economizer mode. Verify proper operation and adjust if 
necessary.                    
  

6. Measure and record all operating data.            
   

7. Record final fan-performance data. 

3.06 PROCEDURES FOR DUAL-DUCT SYSTEMS 

A. Adjust the dual-duct systems as follows: 

1. Verify that the system static pressure sensor is located two-thirds of the distance 
down the duct from the fan discharge. On systems with separate hot-deck and 
cold-deck fans, verify the location of the sensor on each deck.      
    

2. Verify that the system is under static pressure control.        
   

3. Select the terminal unit that is most critical to the supply-fan airflow. Measure 
inlet static pressure, and adjust system static pressure control set point, so the 
entering static pressure for the critical terminal unit is not less than the sum of the 
terminal-unit manufacturer's recommended minimum inlet static pressure plus 
the static pressure needed to overcome terminal-unit discharge system losses. 
        

4. Calibrate and balance each terminal unit's hot deck and cold deck for maximum 
and minimum design airflow as follows: 

a. Adjust controls so that terminal is calling for full cooling. Some controllers 
require starting with minimum set point. Verify calibration procedure for 
specific project.                 
    

b. Measure airflow and adjust calibration factors as required for design cold-
deck maximum airflow and hot-deck minimum airflow. Record calibration 
factors.                   
   

c. When maximum airflow is correct, balance the air outlets downstream from 
terminal units.                 
    

d. Adjust controls so that terminal is calling for full heating.      
        

e. Measure airflow and adjust calibration factors as required for design cold-
deck minimum airflow and hot-deck maximum airflow. Record calibration 
factors. If no minimum calibration is available, note any deviation from 
design airflow. 
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5. After terminals have been calibrated and balanced, test and adjust system for 
total airflow. Adjust fans to deliver total design airflows within the maximum 
allowable fan speed listed by fan manufacturer. 

a. Set outside-air, return-air, and relief-air dampers for proper position that 
simulates minimum outdoor-air conditions.         
      

b. Set terminals for maximum airflow. If system design includes diversity 
(cooling coil or fan), adjust terminals for maximum and minimum airflow so 
that connected total matches cooling coil or fan selection and simulates 
actual load in the building. In systems with separate hot-deck and cold-
deck fans, diversity consideration applies to each individual fan.    
       

c. Where duct conditions allow, measure airflow by main Pitot-tube traverse. 
If necessary, perform multiple Pitot-tube traverses close to the fan and prior 
to any outlets, to obtain total airflow.           
      

d. Where duct conditions are unsuitable for Pitot-tube traverse 
measurements, a coil traverse may be acceptable. 

6. Measure the fan(s) static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible 
connection.                  
      

b. Measure static pressure directly at the fan inlet or through the flexible 
connection.                  
  

c. Measure static pressure across each component that makes up the air-
handling system.                
       

d. Report any artificial loading of filters at the time static pressures are 
measured. 

7. Set final return and outside airflow to the fan(s) while operating at maximum 
return airflow and minimum outdoor airflow. 

a. Balance the return-air ducts and inlets.          
      

b. Verify that all terminal units are meeting design airflow under system 
maximum flow. 

8. Re-measure the inlet static pressure at the most critical terminal unit, and adjust 
the system static pressure set point to the most energy-efficient set point to 
maintain the optimum system static pressure. Record set point and give to 
controls Contractor.                 
  

9. Verify final system conditions as follows: 
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a. Re-measure and confirm that minimum outdoor, return, and relief airflows 
are within design. Readjust to match design if necessary.     
     

b. Re-measure and confirm that total airflow is within design.     
       

c. Re-measure final fan operating data, speed, volts, amps, and static profile. 
    

d. Mark final settings.                
   

e. Test system in economizer mode. Verify proper operation and adjust if 
necessary. Measure and record all operating data.       
        

f. Verify tracking between supply and return fans. 

10. Record final fan-performance data. 

3.07 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS 

A. Adjust the variable-air-volume systems as follows: 

1. Verify that the system static pressure sensor is located two-thirds of the distance 
down the duct from the fan discharge.            
        

2. Verify that the system is under static pressure control.        
        

3. Select the terminal unit that is most critical to the supply-fan airflow. Measure 
inlet static pressure, and adjust system static pressure control set point so the 
entering static pressure for the critical terminal unit is not less than the sum of the 
terminal-unit manufacturer's recommended minimum inlet static pressure plus 
the static pressure needed to overcome terminal-unit discharge system losses. 
       

4. Calibrate and balance each terminal unit for maximum and minimum design 
airflow as follows: 

a. Adjust controls so that terminal is calling for maximum airflow. Some 
controllers require starting with minimum airflow. Verify calibration 
procedure for specific project.             
    

b. Measure airflow and adjust calibration factor as required for design 
maximum airflow. Record calibration factor.         
       

c. When maximum airflow is correct, balance the air outlets downstream from 
terminal units.                 
    

d. Adjust controls so that terminal is calling for minimum airflow.    
      

e. Measure airflow and adjust calibration factor as required for design 
minimum airflow. Record calibration factor. If no minimum calibration is 
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available, note any deviation from design airflow.        
     

f. On constant volume terminals, in critical areas where room pressure is to 
be maintained, verify that the airflow remains constant over the full range of 
full cooling to full heating. Note any deviation from design airflow or room 
pressure. 

5. After terminals have been calibrated and balanced, test and adjust system for 
total airflow. Adjust fans to deliver total design airflows within the maximum 
allowable fan speed listed by fan manufacturer. 

a. Set outside-air, return-air, and relief-air dampers for proper position that 
simulates minimum outdoor-air conditions.         
   

b. Set terminals for maximum airflow. If system design includes diversity, 
adjust terminals for maximum and minimum airflow, so that connected total 
matches fan selection and simulates actual load in the building.    
       

c. Where duct conditions allow, measure airflow by main Pitot-tube traverse. 
If necessary, perform multiple Pitot-tube traverses close to the fan and prior 
to any outlets, to obtain total airflow.           
     

d. Where duct conditions are unsuitable for Pitot-tube traverse 
measurements, a coil traverse may be acceptable. 

6. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible 
connection.                  
     

b. Measure static pressure directly at the fan inlet or through the flexible 
connection.                  
        

c. Measure static pressure across each component that makes up the air-
handling system.                
        

d. Report any artificial loading of filters at the time static pressures are 
measured. 

7. Set final return and outside airflow to the fan while operating at maximum return 
airflow and minimum outdoor airflow. 

a. Balance the return-air ducts and inlets.          
   

b. Verify that terminal units are meeting design airflow under system 
maximum flow. 

8. Re-measure the inlet static pressure at the most critical terminal unit, and adjust 
the system static pressure set point to the most energy-efficient set point to 
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maintain the optimum system static pressure. Record set point and give to 
controls Contractor. 

9. Verify final system conditions as follows: 

a. Re-measure and confirm that minimum outdoor, return, and relief airflows 
are within design. Readjust to match design if necessary.     
       

b. Re-measure and confirm that total airflow is within design.     
       

c. Re-measure final fan operating data, speed, volts, amps, and static profile. 
     

d. Mark final settings.                
      

e. Test system in economizer mode. Verify proper operation and adjust if 
necessary. Measure and record all operating data.       
       

f. Verify tracking between supply and return fans. 

3.08 PROCEDURES FOR MULTIZONE SYSTEMS 

A. Position the unit's automatic zone dampers for maximum flow through the cooling 
coil. 

B. The procedures for multizone systems will utilize the zone balancing dampers to 
achieve the indicated airflow within the zone. 

C. After balancing, place the unit's automatic zone dampers for maximum heating flow. 
Retest zone airflows and record any variances. 

D. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed 
listed by fan manufacturer. 

1. Measure total airflow. 

a. Set outside-air, return-air and relief-air dampers for proper position that 
simulates minimum outdoor air conditions.         
         

b. Where duct conditions allow, measure airflow by main Pitot-tube traverse. 
If necessary, perform multiple Pitot-tube traverses close to the fan and prior 
to any outlets, to obtain total airflow.           
    

c. Where duct conditions are unsuitable for Pitot-tube traverse 
measurements, a coil traverse may be acceptable. 

2. Measure fan static pressures as follows: 

a. Measure static pressure directly at the fan outlet or through the flexible 
connection.                  
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b. Measure static pressure directly at the fan inlet or through the flexible 
connection.                  
        

c. Measure static pressure across each component that makes up the air-
handling system.                
       

d. Report artificial loading of filters at the time static pressures are measured. 

3. Review Record drawings to determine variations in design static pressures 
versus actual static pressures. Calculate actual system-effect factors. 
Recommend adjustments to accommodate actual conditions. 

E. Adjust volume dampers for main duct, submain ducts, and major branch ducts to 
indicated airflows. 

1. Measure airflow of submain and branch ducts.          
  

2. Adjust submain and branch duct volume dampers for specified airflow.    
       

3. Re-measure each submain and branch duct after all have been adjusted. 

F. Adjust air inlets and outlets for each space to indicated airflows. 

1. Set airflow patterns of adjustable outlets for proper distribution without drafts.  
      

2. Measure inlet and outlet airflow.              
      

3. Adjust each inlet and outlet for specified airflow.          
        

4. Re-measure each inlet and outlet after they have been adjusted. 

G. Verify final system conditions. 

1. Re-measure and confirm that minimum outdoor, return, and relief airflows are 
within design. Readjust to match design if necessary.        
   

2. Re-measure and confirm that total airflow is within design.       
       

3. Re-measure all final fan operating data, speed, volts, amps, and static profile.  
        

4. Mark all final settings.                 
         

5. Test system in economizer mode. Verify proper operation and adjust if 
necessary.                    
  

6. Measure and record all operating data.            
      

7. Record final fan-performance data. 
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3.09 PROCEDURES FOR AIR-COOLED CONDENSING UNITS 

A. Verify proper rotation of fan(s). 

B. Measure and record entering- and leaving-air temperatures. 

C. Measure and record entering and leaving refrigerant pressures. 

D. Measure and record operating data of compressor(s), fan(s), and motors. 

3.10 PROCEDURES FOR AIR-COOLED CONDENSERS 

A. Verify proper rotation of fan(s). 

B. Measure and record entering- and leaving-air temperatures. 

C. Measure and record entering and leaving refrigerant pressures. 

D. Measure and record operating data of fan(s) and motor(s). 

3.11 PROCEDURES FOR EXHAUST HOODS 

A. Room Pressure: Measure and record room pressure with respect to atmosphere and 
adjacent space with hoods in room initially not operating and then with hoods 
operating. 

B. Makeup Air: Systems supplying source of makeup air to hoods shall be in operation 
during testing and balancing of exhaust hoods. 

1. Measure and record temperature of makeup air entering hood. If hood makeup 
air is from multiple sources having different temperatures, measure and record 
the airflow and temperatures of each source and calculate the weighted average 
temperature.                   
    

2. Use simulated smoke to observe supply air-distribution air patterns in vicinity of 
hoods. Consult with hood manufacturer and report conditions that have a 
detrimental effect on intended capture, containment, and other attributes 
effecting proper operation. 

C. Rooms with Multiple Hoods: Test each hood separately, one at a time, and repeat 
tests with all hoods intended to operate simultaneously by design. 

D. Canopy Hoods: Measure and record the following: 

1. Pressure drop across hood.               
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2. Airflow by duct traverse where duct distribution will allow accurate measurement, 
and calculate hood average face velocity.           
         

3. Measure velocity across hood face and calculate hood airflow. 

a. Clearly indicate the direction of flow at each point of measurement. 

4. Capture and Containment: Check each hood for proper capture and containment 
using a smoke-emitting device. Observe and report performance. Make 
adjustments to achieve optimum results. 

3.12 VIBRATION TESTS 

A. After systems are balanced and Substantially Completion, measure and record 
vibration levels on equipment having motor horsepower equal to or greater than 10. 

B. Instrumentation: 

1. Use portable, battery-operated, and microprocessor-controlled vibration meter 
with or without a built-in printer.              
    

2. The meter shall automatically identify engineering units, filter bandwidth, 
amplitude, and frequency scale values.            
       

3. The meter shall be able to measure machine vibration displacement in mils of 
deflection, velocity in inches per second, and acceleration in inches per second 
squared.                    
   

4. Verify calibration date is current for vibration meter before taking readings. 

C. Test Procedures: 

1. To ensure accurate readings, verify that accelerometer has a clean, flat surface 
and is mounted properly.                
       

2. With the unit running, set up vibration meter in a safe, secure location. Connect 
transducer to meter with proper cables. Hold magnetic tip of transducer on top of 
the bearing, and measure unit in mils of deflection. Record measurement, then 
move transducer to the side of the bearing and record in mils of deflection. 
Record an axial reading in mils of deflection by holding nonmagnetic, pointed 
transducer tip on end of shaft.              
     

3. Change vibration meter to velocity (inches per second) measurements. Repeat 
and record above measurements.             
        

4. Record CPM or rpm.                 
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5. Read each bearing on motor, fan, and pump as required. Track and record 
vibration levels from rotating component through casing to base. 

D. Reporting: 

1. Report shall record location and the system tested.         
      

2. Include horizontal-vertical-axial measurements for tests.       
        

3. Verify that vibration limits follow Specifications, or, if not specified, follow the 
General Machinery Vibration Severity Chart or Vibration Acceleration General 
Severity Chart from AABC's "National Standards for Total System Balance." 
Acceptable levels of vibration are normally "smooth" to "good."      
        

4. Include in General Machinery Vibration Severity Chart, with conditions plotted. 

3.13 DUCT LEAKAGE TESTS 

A. Witness the duct leakage testing performed by Installer. 

B. Verify that proper test methods are used and that leakage rates are within specified 
limits. 

C. Report deficiencies observed. 

3.14 PIPE LEAKAGE TESTS 

A. Witness the pipe pressure testing performed by Installer. 

B. Verify that proper test methods are used and that leakage rates are within specified 
limits. 

C. Report deficiencies observed. 

3.15 HVAC CONTROLS VERIFICATION 

A. In conjunction with system balancing, perform the following: 

1. Verify HVAC control system is operating within the design limitations.    
        

2. Confirm that the sequences of operation are in compliance with Contract 
Documents.                   
       

3. Verify that controllers are calibrated and function as intended.      
         

4. Verify that controller set points are as indicated.          
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5. Verify the operation of lockout or interlock systems.         
   

6. Verify the operation of valve and damper actuators.         
        

7. Verify that controlled devices are properly installed and connected to correct 
controller.                    
  

8. Verify that controlled devices travel freely and are in position indicated by 
controller: open, closed, or modulating.            
      

9. Verify location and installation of sensors to ensure that they sense only intended 
temperature, humidity, or pressure. 

B. Reporting: Include a summary of verifications performed, remaining deficiencies, and 
variations from indicated conditions. 

3.16 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING 
SYSTEMS 

A. Perform a preconstruction inspection of existing equipment that is to remain and be 
reused. 

1. Measure and record the operating speed, airflow, and static pressure of each fan 
and equipment with fan(s).               
        

2. Measure motor voltage and amperage. Compare the values to motor nameplate 
information.                   
        

3. Check the refrigerant charge.               
        

4. Check the condition of filters.               
        

5. Check the condition of coils.               
       

6. Check the operation of the drain pan and condensate-drain trap.     
       

7. Check bearings and other lubricated parts for proper lubrication.     
         

8. Report on the operating condition of the equipment and the results of the 
measurements taken. Report deficiencies. 

B. TAB After Construction: Before performing testing and balancing of renovated 
existing systems, inspect existing equipment that is to remain and be reused to verify 
that existing equipment has been cleaned and refurbished in accordance with 
renovation scope indicated by Contract Documents. Verify the following: 

1. New filters are installed.                
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2. Coils are clean and fins combed.              
     

3. Drain pans are clean.                 
     

4. Fans are clean.                  
    

5. Bearings and other parts are properly lubricated.         
       

6. Deficiencies noted in the preconstruction report are corrected. 

C. Perform testing and balancing of existing systems to the extent that existing systems 
are affected by the renovation work. 

1. Compare the indicated airflow of the renovated work to the measured fan 
airflows, and determine the new fan speed and the face velocity of filters and 
coils.                     
      

2. Verify that the indicated airflows of the renovated work result in filter and coil face 
velocities and fan speeds that are within the acceptable limits defined by 
equipment manufacturer.                
      

3. Balance each air outlet. 

3.17 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into 
separate sections for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed 
by the certified testing and balancing engineer.          
         

2. Include a list of instruments used for procedures, along with proof of calibration. 
        

3. Certify validity and accuracy of field data.  

B. Final Report Contents: In addition to certified field-report data, include the following: 

1. Pump curves.                   
         

2. Fan curves.                   
        

3. Manufacturers' test data.                
        

4. Field test reports prepared by system and equipment installers.     
      

5. Other information relative to equipment performance; do not include Shop 
Drawings and Product Data.               
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C. General Report Data: In addition to form titles and entries, include the following data: 

1. Title page.                    
         

2. Name and address of the TAB specialist.           
       

3. Project name.                   
  

4. Project location.                  
  

5. Architect's name and address.              
       

6. Engineer's name and address.              
   

7. Contractor's name and address.              
        

8. Report date.                   
    

9. Signature of TAB supervisor who certifies the report.        
     

10. Table of Contents with the total number of pages defined for each section of the 
report. Number each page in the report.            
        

11. Summary of contents, including the following: 

a. Indicated versus final performance.           
    

b. Notable characteristics of systems.           
       

c. Description of system operation sequence if it varies from the Contract 
Documents. 

12. Nomenclature sheets for each item of equipment.         
   

13. Data for terminal units, including manufacturer's name, type, size, and fittings. 
         

14. Notes to explain why certain final data in the body of reports vary from indicated 
values.                     
      

15. Test conditions for fans performance forms, including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers.      
     

b. Conditions of filters.                
   

c. Cooling coil, wet- and dry-bulb conditions.          
    

d. Heating coil, dry-bulb conditions.            
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e. Face and bypass damper settings at coils.         
         

f. Fan drive settings, including settings and percentage of maximum pitch 
diameter.                  
       

g. Settings for pressure controller(s).            
       

h. Other system operating conditions that affect performance. 

16. Test conditions for pump performance forms, including the following:    
   
a. Settings for pressure controller(s).            

      
b. Other system operating conditions that affect performance. 

D. System Diagrams: Include schematic layouts of air distribution systems. Present 
each system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows.       
       

2. Water and steam flow rates.               
  

3. Duct, outlet, and inlet sizes.               
  

4. Pipe and valve sizes and locations.             
       

5. Terminal units.                  
        

6. Balancing stations.                 
      

7. Position of balancing devices. 

END OF SECTION 
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SECTION 23 08 00  

COMMISSIONING OF HVAC 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section includes Cx process requirements for the following HVAC systems, 
assemblies, and equipment:                
  
1. Heating and cooling terminal and unitary equipment.        

      
2. HVAC controls.                  

    
3. TAB verification. 

B. Related Requirements: 

                
1. For construction checklists, comply with requirements in various Division 23 

Sections specifying HVAC systems, system components, equipment, and 
products. 

1.03 DEFINITIONS 

A. BAS: Building automation system. 

B. Cx: Commissioning 

C. CxA: Commissioning Authority 

D. "Systems," "Assemblies," "Subsystems," "Equipment," and "Components": Where 
these terms are used together or separately, they mean "as-built" systems, 
assemblies, subsystems, equipment, and components. 

E. TAB: Testing, adjusting, and balancing. 
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1.04 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For BAS and HVAC testing technician. 

B. Construction Checklists: 

1. Draft Cx plan, including draft construction checklists to be prepared by CxA 
under Section 01 91 13 "General Commissioning Requirements." Div. 23 
Subcontractor is to review Construction Checklist in accordance with 
requirements in ASHRAE 202 and to resolve any issues with the CxA.    
        

2. Cx plan, including material, installation, and performance construction checklists 
for systems, assemblies, subsystems, equipment, and components relating to 
BAS and HVAC to be part of the Cx process and in accordance with 
requirements in ASHRAE 202." 

C. Test Equipment and Instruments: For all test equipment and instruments to be used 
in conducting Cx tests by Div. 23 Subcontractor, provide the following: 

1. Equipment/instrument identification number.           
       

2. Planned Cx application or use.              
      

3. Manufacturer, make, model, and serial number.          
       

4. Calibration history, including certificates from agencies that calibrate the 
equipment and instrumentation.              
      

5. Equipment manufacturers' proprietary instrumentation and tools. For each 
instrument or tool, identify the following: 

a. Instrument or tool identification number.          
       

b. Equipment schedule designation of equipment for which the instrument or 
tool is required.                 
      

c. Manufacturer, make, model, and serial number.        
        

d. Calibration history, including certificates from agencies that calibrate the 
instrument or tool, where appropriate. 

1.05 QUALITY ASSURANCE 

A. BAS Testing Technician Qualifications: Technicians performing BAS Construction 
Checklist verification tests, Construction Checklist verification test demonstrations, 
Cx tests, and Cx test demonstrations are to have the following minimum 
qualifications: 
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1. Journey level or equivalent skill level with knowledge of BAS, HVAC, electrical 
concepts, and building operations.             
     

2. Minimum three years experience installing, servicing, and operating systems 
manufactured by approved manufacturer.           
        

3. International Society of Automation (ISA)-Certified Control Systems Technician 
(CCST) Level I. 

B. HVAC Testing Technician Qualifications: Technicians to perform HVAC Construction 
Checklist verification tests, Construction Checklist verification test demonstrations, 
Cx tests, and Cx test demonstrations shall have the following minimum qualifications: 

1. Journey level or equivalent skill level; vocational school four-year-program 
graduate or an Associate's degree in mechanical systems, air conditioning, or 
similar field. Degree may be offset by three years' experience in servicing 
mechanical systems in the HVAC industry. Generally, required knowledge 
includes HVAC systems, electrical concepts, building operations, and application 
and use of tools and instrumentation to measure performance of HVAC 
equipment, assemblies, and systems.            
       

2. Minimum three years experience that is to include installing, servicing, and 
operating systems manufactured by approved manufacturer. 

C. Testing Equipment and Instrumentation Quality and Calibration: 

1. Capable of testing and measuring performance within the specified acceptance 
criteria.                    
      

2. Be calibrated at manufacturer's recommended intervals with current calibration 
tags permanently affixed to the instrument being used.        
        

3. Be maintained in good repair and operating condition throughout duration of use 
on Project.                    
  

4. Be recalibrated/repaired if dropped or damaged in any way since last calibrated. 

D. Proprietary Test Instrumentation and Tools: 

1. Equipment Manufacturer's Proprietary Instrumentation and Tools: For installed 
equipment included in the Cx process, test instrumentation and tools 
manufactured or prescribed by equipment manufacturer to service, calibrate, 
adjust, repair, or otherwise work on its equipment or required as a condition of 
equipment warranty, shall comply with the following: 

a. Be calibrated by manufacturer with current calibration tags permanently 
affixed.                   
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b. Include a separate list of proprietary test instrumentation and tools in 
operation and maintenance manuals. 

2. HVAC proprietary test instrumentation and tools become property of Owner at 
the time of Substantial Completion. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.01 CONSTRUCTION CHECKLISTS 

A. Preliminary detailed construction checklists are to be prepared for each BAS and 
HVAC system, assembly, subsystem, equipment, and component required to be 
commissioned, as detailed in ASHRAE 202. Contractor performs the following: 

1. Review BAS and HVAC preliminary construction checklists and provide written 
comments on checklist items where appropriate.         
         

2. Return preliminary Construction Checklist with review comments within 10 days 
of receipt.                    
        

3. When review comments have been resolved, the CxA will provide final 
construction checklists marked "Approved for Use, (date)."       
           

4. Use only construction checklists marked "Approved for Use, (date)" When 
performing tests. Mark construction checklists in the appropriate place as 
indicated Project events are completed, and provide pertinent details and other 
information. 

B. Prepare preliminary detailed construction checklists for each BAS and HVAC 
system, assembly, subsystem, equipment, and component required to be 
commissioned, as detailed in ASHRAE 202. 

1. Submit preliminary construction checklists to CxA and Designer for review.  
      

2. When review comments have been resolved, the CxA will provide final 
construction checklists marked "Approved for Use, (date)."       
        

3. Use only construction checklists, marked "Approved for Use, (date)" when 
performing tests. Mark construction checklists in the appropriate place, as 
indicated Project events are completed and provide pertinent details and other 
information. 

C. Systems required to be commissioned under IgCC: 
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1. Heating, ventilating, air-conditioning, and refrigeration systems (mechanical 
and/or passive) and associated controls.            
         

2. Air-curtain systems.                 
     

3. Water-pumping and -mixing systems over 5 hp and purification systems.   
         

4. Renewable energy systems and energy storage systems.       
      

5. Energy and building management and demand-control systems. 

6. Air-handling systems, including the following: 

a. Supply, return, and exhaust air fans, motors, and drives.      
       

b. Automatic and gravity dampers.            
        

c. Heating and cooling devices.             
    

d. Humidification and dehumidification devices.         
        

e. Air filters.                  
  

f. Hangers and supports.               
   

g. Interlock between air-handling system and fire/smoke alarm system. 

7. Air duct systems, including the following: 

a. Duct systems.                 
         

b. Air-duct accessories, including volume dampers, fire and smoke dampers, 
turning vanes, sound attenuators, and flexible connectors.     
          

c. Duct-mounted access doors and panels.          
     

d. Hangers and supports. 

8. Heating and cooling terminal and unitary equipment, including the following: 
 

a. Unitary heating and cooling equipment. 

9. Vibration isolation systems. 

 
10. Controls and instrumentation, including the following: 

a. Energy monitoring and recording system.          
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b. Controllers and sensors.              
  

c. Automatic control valves, dampers, and actuators.       
         

d. Control interface with fans, pumps, dampers, and other equipment and 
systems.                  
      

e. Demand-control systems. 

11. TAB Verification: 

a. Airflow.                   
        

b. Water flow.                  
        

c. Space pressurization. 

12. Documentation: 

a. Mechanical systems manuals.             
        

b. Documentation of required commissioning. 

13. Mechanical insulation, including the following: 

a. Duct and plenum insulation.             
         

b. HVAC piping insulation. 

3.02 Cx TESTING PREPARATION 

A. Certify that HVAC systems, subsystems, and equipment have been installed, 
calibrated, and started and that they are operating in accordance with the Contract 
Documents and approved submittals. 

B. Certify that HVAC instrumentation and control systems have been completed and 
calibrated, point-to-point checkout has been successfully completed, and systems 
are operating in accordance with their design sequence of operation, Contract 
Documents, and approved submittals. Certify that all sensors are operating within 
specified accuracy and all systems are set to and maintaining set points as required 
by the design documents. 

C. Certify that TAB procedures have been completed and that TAB reports have been 
submitted, discrepancies corrected, and corrective work approved. 

D. Set systems, subsystems, and equipment into operating mode to be tested in 
accordance with approved test procedures (e.g., normal shutdown, normal auto 
position, normal manual position, unoccupied cycle, emergency power, and alarm 
conditions). 



REPLACEMENT OF MECHANICAL UNITS AT 
SANTA ANA BUS BASE 

 C-4-2550 
EXHIBIT B 

 

COMMISSIONING OF HVAC 23 08 00 - 7 

3.03 Cx TEST CONDITIONS 

A. Perform tests using design conditions, whenever possible. 

1. Simulated conditions may, with approval of Architect, be imposed using an 
artificial load when it is impractical to test under design conditions. Before 
simulating conditions, calibrate testing instruments. Provide equipment to 
simulate loads. Set simulated conditions as directed by CxA, and document 
simulated conditions and methods of simulation. After tests, return configurations 
and settings to normal operating conditions.           
        

2. Cx test procedures may direct that set points be altered when simulating 
conditions is impractical.                
     

3. Cx test procedures may direct that sensor values be altered with a signal 
generator when design or simulating conditions and altering set points are 
impractical. 

B. If tests cannot be completed because of a deficiency outside the scope of the HVAC 
system, document the deficiency and report it to Architect. After deficiencies are 
resolved, reschedule tests. 

C. If seasonal testing is specified, complete appropriate initial performance tests and 
documentation, and schedule seasonal tests. 

3.04 Cx TESTS COMMON TO HVAC SYSTEMS 

A. Measure capacities and effectiveness of systems, assemblies, subsystems, 
equipment, and components, including operational and control functions, to verify 
compliance with acceptance criteria. 

B. Test systems, assemblies, subsystems, equipment, and components for operating 
modes, interlocks, control responses, responses to abnormal or emergency 
conditions, and response in accordance with acceptance criteria. 

C. Coordinate schedule with, and perform Cx activities at the direction of, CxA. 

D. Comply with Construction Checklist requirements, including material verification, 
installation checks, startup, and performance test requirements specified in 
Division 23 Sections specifying HVAC systems and equipment. 

E. Provide technicians, instrumentation, tools, and equipment to perform and document 
the following: 

1. Cx Construction Checklist verification tests.           
         

2. Cx Construction Checklist verification test demonstrations. 
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END OF SECTION 



REPLACEMENT OF MECHANICAL UNITS AT 
SANTA ANA BUS BASE 

 C-4-2550 
EXHIBIT B 

 

HVAC FANS  23 34 00 - 1 
 
 

 

SECTION 23 34 00  

HVAC FANS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section. 

B. Section 23 00 00 – General HVAC Requirements 

1.02 REFERENCES 

A. General 

1. ABMA 9-90 – Load Ratings and Fatigue Life for Ball Bearings 

2. AMCA 99-98 - Standards Handbook 

3. AMCA 210-99 - Laboratory Methods of Testing Fans for Aerodynamic 
Performance Rating (ANSI) 

4. AMCA 300-96 – Reverberant Room Method for Sound Testing of Fans 

5. AMCA 301-90 – Methods for Calculating Fan Sound Ratings from Laboratory 
Test Data 

6. NFPA 70-02 – National Electrical Code 

7. UL 705-99 - Power Ventilators 

B. Kitchen Hood Fans 

1. NFPA 96 - Installation of Equipment for the Removal of Smoke and Grease 
Vapors from Commercial cooking Equipment 

2. UL 762 - Restaurant Exhaust Ventilators 

1.03 SUBMITTALS 

A. General 
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1. Product Data:  Include rated capacities, furnished specialties, and accessories 
for each type of product indicated and include the following: 

a. Certified fan performance curves with system operating conditions 
indicated. 

b. Certified fan sound-power ratings. 

c. Motor ratings and electrical characteristics, plus motor and electrical 
accessories. 

d. Material thickness and finishes, including color charts. 

e. Dampers, including housings, linkages, and operators. 

f. Roof curbs. 

g. Fan speed controllers. 

2. Shop Drawings:  Detail equipment assemblies and indicate dimensions, 
weights, loads, required clearances, method of field assembly, components, 
and location and size of each field connection. 

a. Wiring Diagrams:  Power, signal, and control wiring. 

b. Design Calculations:  Calculate requirements for selecting vibration 
isolators and seismic restraints and for designing vibration isolation bases. 

c. Vibration Isolation Base Details:  Detail fabrication, including anchorages 
and attachments to structure and to supported equipment.  Include 
auxiliary motor slides and rails, and base weights. 

1.04 OPERATION AND MAINTENANCE MATERIALS 

A. General:  Product data for specified items. 

1.05 QUALITY ASSURANCE 

A. General 

1. Electrical Components, Devices, and Accessories:  Listed and labeled as 
defined in NFPA 70, Article 100, by a testing agency acceptable to authorities 
having jurisdiction, and marked for intended use. 
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2. AMCA Compliance:  Products shall comply with performance requirements and 
shall be licensed to use the AMCA-Certified Ratings Seal. 

3. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA 
standards. 

4. UL Standard:  Power ventilators shall comply with UL 705. 

B. Kitchen Hood Fans 

1. UL Standard:  Power ventilator serving kitchen hoods shall comply with UL 762. 

1.06 COORDINATION 

A. Coordinate size and location of structural-steel support members. 

B. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  
Concrete, reinforcement, and formwork requirements are specified in Division 3. 

C. Coordinate installation of roof curbs, equipment supports, and roof penetrations.   

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Deliver fans as factory-assembled unit, to the extent allowable by shipping 
limitations, with protective crating and covering. 

B. Disassemble and reassemble units, as required for moving to final location, 
according to manufacturer's written instructions. 

C. Lift and support units with manufacturer's designated lifting or supporting points. 

1.08 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Belts:  One set(s) for each belt-driven unit. 

1.09 DRAWING SCHEDULES 

A. Refer to equipment schedules on drawings for additional information. 
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PART 2 - PRODUCTS 

2.01 GENERAL 

A. Manufacturers 

1. Acme 

2. Briedert 

3. Cook 

4. Greenheck 

5. Penn Ventilation 

6. Or approved equal 

B. Fans shall be statically and dynamically balanced. 

C. Consult drawings for sizes, model numbers, capacities, electrical characteristics, 
and accessories. 

D. All mechanical equipment shall have an AIC rating of 100,000 or otherwise specified 
on electrical one-line diagrams fault current for each piece of equipment. 

2.02 ROOF EXHAUSTERS (BELT DRIVE) 

A. Construction: Heavy gauge spun aluminum housing and hood; rigid internal support 
structure; aluminum base with continuously welded curb cap corners; integral 
conduit chase through the curb cap and into the motor compartment to facilitate 
wiring connections; open drip-proof motor enclosure; motor and drive assembly 
shall be in a weathertight compartment and shall be mounted on vibration isolators 
located outside of the air stream. 

B. Wheel: Centrifugal, backward inclined, aluminum fan wheel; precision cast 
aluminum hub; aerodynamic aluminum inlet cone designed to provide maximum 
performance and efficiency. 

C. Bearings: Permanently lubricated and sealed, or regreasable heavy duty pillow 
block type; minimum L-50 life in excess of 200,000 hours at maximum catalogued 
operating speed. 
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D. Belts and Drives: Oil and heat resistant, non-static type belts; precision ground drive 
securely keyed to the wheel and motor shafts; drives shall be sized for 150 % of the 
installed motor horsepower; cast iron, multi-belt sheaves - adjustable for motors up 
to 5 HP and fixed for motors in excess of 5 HP. 

E. Roof Curb: Galvanized steel construction; 1½ inch thick 3 pound density insulation; 
continuously welded corners; wood nailer; 14 inch height unless specified otherwise 
on the drawings; suitable for roof construction and slope. 

F. Motorized Backdraft Damper: Extruded aluminum construction; brass bushings; see 
drawings for motor voltage; voltage shall be verified with 230900 and Division 26 
prior to ordering. 

2.03 ROOF EXHAUSTERS (DIRECT DRIVE) 

A. Construction: Heavy gauge spun aluminum housing and hood; rigid internal support 
structure; aluminum base with continuously welded curb cap corners; integral 
conduit chase through the curb cap and into the motor compartment to facilitate 
wiring connections; open drip-proof motor enclosure; motor shall be enclosed in a 
weather-tight compartment and shall be separated from the airstream. 

B. Wheel: Centrifugal, backward inclined, aluminum fan wheel; precision cast 
aluminum hub; aerodynamic aluminum inlet cone designed to provide maximum 
performance and efficiency. 

C. Roof Curb: Galvanized steel construction; 1½ inch thick 3 pound density insulation; 
continuously welded corners; wood nailer; 14 inch height unless specified otherwise 
on the drawings; suitable for roof construction and slope. 

D. Motorized Backdraft Damper: Extruded aluminum construction; brass bushings; see 
drawings for motor voltage; voltage shall be verified with DIV 26 prior to ordering. 

2.04 UTILITY SET FAN  

A. Construction: Heavy gauge galvanized steel casing; lock-formed or fully-welded 
seams permitting no air leakage; field-rotatable housing to any of the eight (8) 
standard discharge positions; heavy gauge galvanized steel housing supports and 
members to prevent vibration and rigidly support the motor and wheel; enamel or 
epoxy finish unless indicated otherwise on the drawings; drain connection when 
called for on the drawings;. Fan shall be class I, II, or III as required for operating 
conditions. Motor location, fan rotation, and fan discharge shall be as indicated on 
the drawings. 
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B. Wheel: Centrifugal, backward inclined, non-overloading, aluminum fan wheel; 
precision cast aluminum hub; aerodynamic aluminum inlet cone designed to provide 
maximum performance and efficiency; aluminum blades securely welded to hub and 
shroud. 

C. Bearings: Permanently lubricated and sealed, or regreasable heavy duty pillow 
block type; minimum L-50 life in excess of 200,000 hours at maximum catalogued 
operating speed. 

D. Belts and Drives: Oil and heat resitant, non-static type belts; precision ground drive 
securely keyed to the wheel and motor shafts; drives shall be sized for 150 % of the 
installed motor horsepower; cast iron, multi-belt sheaves - adjustable for motors up 
to 5 Hp and fixed for motors in excess of 5 Hp. 

E. Motor Cover/Belt Guard: Galvanized steel construction; adequate for protection of 
motors, drives, and personnel. Weather hoods shall be provided for fans located 
outside. 

F. Safety Screens: Galvanized mesh safety screens provided on inlet and outlet. 
Screens shall be easily removable for maintenance and inspection. 

G. Vibration Isolation: Base-mounted spring and neoprene isolators consisting of a 
steel spring in series with a neoprene isolation element; sized to match each fan. 

PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Install power ventilators level and plumb. 

B. Support units using restrained spring isolators having a static deflection of 1 inch.  
Vibration- and seismic-control devices are specified in Division 23 Section "HVAC 
Vibration and Seismic Controls." 

1. Secure vibration and seismic controls to concrete bases using anchor bolts cast 
in concrete base. 

C. Ceiling Units:  Suspend units from structure; use steel wire or metal straps.  Use 
stainless steel materials in the production area of the Food Factory Expansion. 

D. Install units with clearances for service and maintenance. 

E. Label units according to requirements specified in Division 23 Section "HVAC 
Identification." 



REPLACEMENT OF MECHANICAL UNITS AT 
SANTA ANA BUS BASE 

 C-4-2550 
EXHIBIT B 

 

HVAC FANS  23 34 00 - 7 
 
 

 

3.02 CONNECTIONS 

A. Duct installation and connection requirements are specified in other Division 23 
Sections.  Drawings indicate general arrangement of ducts and duct accessories.  
Make final duct connections with flexible connectors.   

B. Install ducts adjacent to power ventilators to allow service and maintenance. 

3.03 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections and prepare test reports: 

1. Verify that shipping, blocking, and bracing are removed. 

2. Verify that unit is secure on mountings and supporting devices and that 
connections to ducts and electrical components are complete.  Verify that 
proper thermal-overload protection is installed in motors, starters, and 
disconnect switches. 

3. Verify that cleaning and adjusting are complete. 

4. Disconnect fan drive from motor, verify proper motor rotation direction, and 
verify fan wheel free rotation and smooth bearing operation.  Reconnect fan 
drive system, align and adjust belts, and install belt guards. 

5. Adjust belt tension. 

6. Adjust damper linkages for proper damper operation. 

7. Verify lubrication for bearings and other moving parts. 

8. Verify that manual and automatic volume control and fire and smoke dampers 
in connected ductwork systems are in fully open position. 

9. Disable automatic temperature-control operators, energize motor and adjust fan 
to indicated rpm, and measure and record motor voltage and amperage. 

10. Shut unit down and reconnect automatic temperature-control operators. 

11. Remove and replace malfunctioning units and retest as specified above. 

B. Test and adjust controls and safeties.  Replace damaged and malfunctioning 
controls and equipment. 

C. Adjusting 
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D. Adjust damper linkages for proper damper operation. 

E. Adjust belt tension. 

F. Refer to Division 23 Section "HVAC Testing, Adjusting, and Balancing" for testing, 
adjusting, and balancing procedures. 

G. Replace fan and motor pulleys as required to achieve design airflow. 

H. Lubricate bearings. 

END OF SECTION 



REPLACEMENT OF MECHANICAL UNITS AT 

SANTA ANA BUS BASE 
 C-4-2550 

EXHIBIT B 

 

PACKAGED, LARGE CAPACITY, ROOFTOP 
AIR CONDITIONING UNITS 

 23 74 16.13 - 1 

 
 

 

SECTION 23 74 16.13  

PACKAGED, LARGE CAPACITY, ROOFTOP AIR CONDITIONING UNITS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section includes packaged, large-capacity, rooftop air conditioning units (RTUs) with 
the following components and accessories: 

1. Casings. 

2. Fans. 

3. Motors. 

4. Coils. 

5. Refrigerant circuit components. 

6. Air filtration. 

7. Supported bag filters. 

8. UV germicidal irradiation section. 

9. Sound-attenuator section. 

10. Dampers. 

11. Electrical power connections. 

12. Controls. 

13. Accessories 
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14. Roof curbs. 

1.03 DEFINITIONS 

A. DDC: Direct-digital controls. 

B. ECM: Electronically commutated motor. 

C. Outdoor-Air Refrigerant Coil: Refrigerant coil in the outdoor-air stream to reject heat 
during cooling operations and to absorb heat during heating operations. "Outdoor 
air" is defined as the air outside the building or taken from outdoors and not 
previously circulated through the system. 

D. RTU: Rooftop unit. As used in this Section, this abbreviation means packaged, 
large-capacity, rooftop air-conditioning units. This abbreviation is used regardless of 
whether the unit is mounted on the roof or on a concrete base on ground. 

E. Supply-Air Fan: The fan providing supply air to conditioned space. "Supply air" is 
defined as the air entering a space from air-conditioning, heating, or ventilating 
apparatus. 

F. Supply-Air Refrigerant Coil: Refrigerant coil in the supply-air stream to absorb heat 
(provide cooling) during cooling operations and to reject heat (provide heating) 
during heating operations. "Supply air" is defined as the air entering a space from 
air-conditioning, heating, or ventilating apparatus. 

1.04 ACTION SUBMITTALS 

A. Product Data: Include manufacturer's technical data for each RTU, including rated 
capacities, dimensions, required clearances, characteristics, furnished specialties, 
and accessories. 

1. Factory selection calculations for each antimicrobial ultraviolet lamp installation. 

B. Sustainable Design Submittals: 

1. Product Data: For adhesives, mastics, and sealants, indicating VOC content. 

2. Laboratory Test Reports: For adhesives, mastics, and sealants, indicating 
compliance with requirements for low-emitting materials. 

3. Product Data: For energy performance. 

C. Shop Drawings: 
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1. Include details of equipment assemblies. Indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and 
size of each field connection. 

2. Include diagrams for power, signal, and control wiring. 

D. Submittal: For RTU supports indicated to comply with performance requirements 
and design criteria, including analysis data signed and sealed by the qualified 
professional engineer responsible for their preparation. 

1. Design Calculations: Calculate requirements for selecting vibration isolators 
and seismic restraints and for designing vibration isolation bases. 

2. Detail mounting, securing, and flashing of roof curb to roof structure. Indicate 
coordinating requirements with roof membrane system. 

3. Wind and Seismic Restraint Details: Detail fabrication and attachment of wind 
and seismic restraints and snubbers. Show anchorage details and indicate 
quantity, diameter, and depth of penetration of anchors. 

1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Plans and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from 
installers of the items involved: 

1. Structural members to which RTUs will be attached. 

2. Roof openings. 

3. Roof curbs and flashing. 

B. Product Certificates: Submit certification that specified equipment will withstand 
wind forces identified in "Performance Requirements" Article and in Section 23 05 
48 "Vibration and Seismic Controls for HVAC." 

1. Basis for Certification: Indicate whether withstand certification is based on 
actual test of assembled components or on calculations. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of wind force 
and locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification 
is based and their installation requirements. 
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C. Seismic Qualification Data: Certificates, for RTUs, accessories, and components, 
from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on 
actual test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification 
is based and their installation requirements. 

4. Restraint of internal components, including fans, coils, and refrigeration 
components. 

D. Field quality-control reports. 

E. Sample Warranty: For special warranty. 

1.06 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For RTUs to include in emergency, operation, 
and maintenance manuals. 

1.07 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Fan Belts: One set(s) for each belt-driven fan. 

2. Filters: Oneset(s) of filters for each unit. 

1.08 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of RTUs 
that fail in materials or workmanship within specified warranty period. 

1. Warranty Period for Compressors: Manufacturer's standard, but not less than 
fiveyears from date of Substantial Completion. 

2. Warranty Period for Solid-State Ignition Modules: Manufacturer's standard, but 
not less than three years from date of Substantial Completion. 
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3. Warranty Period for Control Boards: Manufacturer's standard, but not less than 
threeyears from date of Substantial Completion. 

4. Warranty Period for Antimicrobial Ultraviolet Lamp System: Lifetime with 
exception of lamps. 

PART 2 - PRODUCTS 

2.01 SYSTEM DESCRIPTION 

A. AHRI Compliance: 

1. Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs. 

2. Comply with AHRI 270 for testing and rating sound performance for RTUs. 

3. Comply with AHRI 1060 for testing and rating performance for air-to-air 
exchanger. 

4. Comply with AHRI 210/240 for testing and rating energy efficiencies for RTUs. 

B. AMCA Compliance: 

1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and 
sound performance according to AMCA 211 and AMCA 311. 

2. Damper leakage tested in accordance with AMCA 500-D. 

3. Operating Limits: Classify according to AMCA 99. 

C. ASHRAE Compliance: 

1. Comply with ASHRAE 15 for refrigeration system safety. 

2. Comply with ASHRAE 33 for methods of testing cooling and heating coils. 

3. Comply with applicable requirements in ASHRAE 62.1, Section 5 - "Systems 
and Equipment" and Section 7 - "Construction and Startup." 

D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, 
Section 6 - "Heating, Ventilating, and Air-Conditioning." 

E. NFPA Compliance: Comply with NFPA 90A or NFPA 90B. 
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F. UL Compliance: Comply with UL 1995. 

G. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2.02 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 
the following: 

1. AAON. 

2. Allied Commercial. 

3. Carrier Corporation; a unit of United Technologies Corp. 

4. Daikin Applied. 

5. Trane. 

6. YORK; a Johnson Controls company. 

7. Or approved equal. 

2.03 PERFORMANCE REQUIREMENTS 

A. Engage a qualified professional engineer, as defined in Section 01 40 00 "Quality 
Requirements," to design mounting and restraints for RTUs, including 
comprehensive engineering analysis. 

1. Design RTU supports to comply with wind and seismic performance 
requirements. 

B. Wind-Restraint Performance: 

1. Obtain values for items in subparagraphs below from Project structural 
engineer or from ASCE 7. 

2. Minimum 10 lb/sq. ft. multiplied by the maximum area of the mechanical 
component projected on a vertical plane that is normal to the wind direction, 
and 45 degrees either side of normal. 
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C. Seismic Performance: RTUs shall withstand the effects of earthquake motions 
determined according to ASCE 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts when subjected to the seismic forces specified"and the unit will be 
fully operational after the seismic event. 

2.04 UNIT CASINGS 

A. General Fabrication Requirements for Casings: Formed and reinforced double-wall 
insulated panels, fabricated to allow removal for access to internal parts and 
components, with joints between sections sealed. 

B. Double-Wall Construction: 

1. Outside Casing Wall:  Galvanized steel, minimum 18 gauge thick with 
manufacturer's standard finish, with pitched roof panels and knockouts with 
grommet seals for electrical and piping connections and lifting lugs. 

2. Inside Casing Wall: G90-coated galvanized steel, 0.034 inch thick, perforated 
40 percent free area. 

3. Floor Plate:  G90 galvanized steel, treadplate,  minimum 18 gauge thick. 

4. Casing Insulation: 
a. Materials: Injected polyurethane foam insulation. 
b. Casing Panel R-Value: Minimum R-13  
c. Insulation Thickness: 1 inch. 
d. Thermal Break: Provide continuity of insulation with no through-casing 

metal in casing walls, floors, or roof of unit. 

C. Corrosion-Resistant Coating: Apply a corrosion-resistant coating capable of 
withstanding a 3,000 hour salt-spray test according to ASTM B 117. 

1. Standards: 

a. ASTM B-117 for salt spray. 

b. ASTM D-2794 for minimum impact resistance of 100 in-lb 

c. ASTM B-3359 for cross-hatch adhesion of 5B. 

2. Application: Immersion] or Spray. 

3. Thickness: 1 mil 
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4. Gloss: Minimum of 50 gloss units on a single-angle, 60-degree meter. 

5. UV Protection: Spray-applied topcoat. 

D. Casing Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B. 

1. Materials: ASTM C 1071, Type I. 

2. Thickness: 1/2 inch . 

3. Liner materials shall have air-stream surface coated with an erosion- and 
temperature-resistant coating or faced with a plain or coated fibrous mat or 
fabric. 

4. Liner Adhesive: Comply with ASTM C 916, Type I. 

E. Static-Pressure Classifications: 

1. For Unit Sections Upstream of Fans: Minus 2-inch wg 

2. For Unit Sections Downstream and Including Fans: 2-inch wg 

F. Condensate Drain Pans: Fabricated using stainless 0.025 inch thick steel sheet, a 
minimum of 2 inches deep, and complying with ASHRAE 62.1 for design and 
construction of drain pans. 

1. Double-Wall Construction: Fill space between walls with foam insulation and 
seal moisture tight. 

2. Drain Connections: Threaded nipple. 

G. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1. 

H. Panels and Doors: 

1. Panels: 
a. Fabrication: Formed and reinforced with same materials and insulation 

thickness as casing. 
b. Fasteners: Two or more camlock type for panel lift-out operation. 

Arrangement shall allow panels to be opened against air-pressure 
differential. 

c. Gasket: Neoprene, applied around entire perimeters of panel frames. 
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d. Size: Large enough to allow inspection and maintenance of air-handling 
unit's internal components. Dimensions to be at least 18 inches wide by full 
height of unit casing up to a maximum height of 60 inches. 

2. Access Doors: 
a. Hinges: A minimum of two ball-bearing hinges or stainless steel piano 

hinge and two wedge-lever-type latches, operable from inside and outside. 
Arrange doors to be opened against air-pressure differential. 

b. Gasket: Neoprene, applied around entire perimeters of panel frames. 
c. Size: Large enough to allow inspection and maintenance of air-handling 

unit's internal components. Dimensions to be at least 18 inches wide by full 
height of unit casing up to a maximum height of 60 inches. 

3. Locations and Applications: 
a. Fan Section:  Doors and inspection and access panels. 
b. Access Section: Doors. 
c. Coil Section: Inspection and access panels. 
d. Damper Section: Inspection and access panels 
e. Filter Section: Inspection and access panels large enough to allow periodic 

removal and installation of filters. 
f. Mixing Section: Doors. 

4. Service Light: 100-W vaporproof fixture with switched junction box located 
outside adjacent to door. 
a. Locations:  Each section accessed with door. 

2.05 FANS 

A. Supply-Air Fans: Centrifugal, rated according to AMCA 210; galvanized or painted 
steel; mounted on solid-steel shaft. 

1. Direct-Driven Supply-Air Fans: Motor shall be resiliently mounted in the fan 
inlet. 

2. Belt-Driven Supply-Air Fans: Motors shall be installed on an adjustable fan 
base resiliently mounted in the casing. 

B. Condenser-Coil Fan: Variable-speed propeller, mounted on shaft of permanently 
lubricated ECM motors. 

C. Relief-Air Fan: shaft mounted on permanently lubricated motor. 
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D. Seismic Fabrication Requirements: Fabricate fan section, internal mounting frame 
and attachment to fans, fan housings, motors, casings, accessories, and other fan 
section components with reinforcement strong enough to withstand seismic forces 
defined in Section 23 05 48 "Vibration and Seismic Controls for HVAC" when fan-
mounted frame and RTU-mounted frame are anchored to building structure. 

2.06 MOTORS 

 

A. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven 
load will not require motor to operate in service factor range above 1.0. 

B. Service Factor: 1.15 

2.07 COILS 

A. General Requirements for Coils: 

1. Comply with AHRI 410. 

2. Fabricate coils section to allow removal and replacement of coil for 
maintenance and to allow in-place access for service and maintenance of 
coil(s). 

3. Coils shall not act as structural component of unit. 

B. Supply-Air Refrigerant Coil: 

1. Tubes: Copper. 

2. Fins: 
a. Material: Aluminum. 
b. Fin Spacing: Maximum 12 fins per inch. 

3. Fin and Tube Joints: Mechanical bond. 

4. Headers: Seamless-copper headers with brazed connections. 

5. Frames: Galvanized steel 

6. Coatings: Corrosion-resistant coating. 

7. Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410. 
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a. Working Pressure: Minimum 300 psig. 

C. Hot-Gas Reheat Refrigerant Coil: 

1. Tubes: Copper. 

2. Fins: 
a. Material: Aluminum 
b. Fin Spacing: Maximum 12 fins per inch. 

3. Fin and Tube Joints: Mechanical bond. 

4. Headers: Seamless-copper headers with brazed connections. 

5. Frames: Galvanized steel 

6. Coatings: Corrosion-resistant coating. 

7. Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410. 
a. Working Pressure: Minimum 300 psig. 

8. Suction-discharge bypass valve. 

2.08 REFRIGERANT CIRCUIT COMPONENTS 

A. Compressor: Hermetic, variable speed scroll, mounted on vibration isolators; with 
internal overcurrent and high-temperature protection, internal pressure relief. 

B. Refrigeration Specialties: 

1. Refrigerant: R-410A. 

2. Expansion valve with replaceable thermostatic element. 

3. Refrigerant filter/dryer. 

4. Manual-reset high-pressure safety switch. 

5. Automatic-reset low-pressure safety switch. 

6. Minimum off-time relay. 

7. Automatic-reset compressor motor thermal overload. 
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8. Brass service valves installed in compressor suction and liquid lines. 

9. Low-ambient kit high-pressure sensor. 

2.09 AIR FILTRATION 

A. Minimum arrestance and a minimum efficiency reporting value according to 
ASHRAE 52.2. 

B. Panel Filters: 

1. Description: Flat, non-pleated factory-fabricated, self-supported, disposable air 
filters with holding frames. 

2. Filter Unit Class: UL 900. 

3. Media: Interlaced glass, synthetic or cotton fibers coated with nonflammable 
adhesive and antimicrobial coating. 

4. Filter-Media Frame: Beverage board with perforated metal retainer, or metal 
grid, on outlet side. 

C. Adhesive, Sustainability Projects: As recommended by air-filter manufacturer and 
with a VOC content of 80 g/L or less. 

2.10 DAMPERS 

A. Outdoor-Air Damper: Linked damper blades, for 0 to 30 percent outdoor air, with 
manual or motorized damper filter. 

B. Outdoor- and Return-Air Mixing Dampers: Parallel or Opposed blade galvanized-
steel dampers mechanically fastened to cadmium plated for galvanized-steel 
operating rod in reinforced cabinet. Connect operating rods with common and 
interconnect so dampers operate simultaneously. 

1. Leakage Rate: As required by ASHRAE/IES 90.1. 

2. Damper Motor: Modulating with adjustable minimum position. 

3. Relief-Air Damper: Gravity actuated or motorized, as required by ASHRAE/IES 
90.1, with bird screen and hood. 

C. Barometric relief dampers. 
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D. Electronic Damper Operators: 

1. Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated 
torque. 

2. Electronic damper position indicator shall have visual scale indicating percent of 
travel and 2- to 10-V dc, feedback signal. 

3. Operator Motors: 
a. Size to operate with sufficient reserve power to provide smooth modulating 

action or two-position action. 
b. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil 

immersed and sealed. Equip spring-return motors with integral spiral-spring 
mechanism in housings designed for easy removal for service or 
adjustment of limit switches, auxiliary switches, or feedback potentiometer. 

4. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running 
torque of 150 in. x lbf and breakaway torque of 300 in. x lbf. 

5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running and 
breakaway torque of 150 in. x lbf. 

6. Size dampers for running torque calculated as follows: 
a. Parallel-Blade Damper with Edge Seals: 7 inch-lb/sq. ft. of damper. 
b. Opposed-Blade Damper with Edge Seals: 5 inch-lb/sq. ft. of damper. 
c. Parallel-Blade Damper without Edge Seals: 4 inch-lb/sq. ft of damper. 
d. Opposed-Blade Damper without Edge Seals: 3 inch-lb/sq. ft. of damper. 
e. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 

to 2500 fpm: Increase running torque by 1.5. 
f. Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of 2500 

to 3000 fpm: Increase running torque by 2.0. 

7. Coupling: V-bolt and V-shaped, toothed cradle. 

8. Overload Protection: Electronic overload or digital rotation-sensing circuitry. 

9. Fail-Safe Operation: Mechanical, spring-return mechanism with external, 
manual gear release on nonspring-return actuators. 

10. Power Requirements (Two-Position Spring Return):  24 V dc  

11. Power Requirements (Modulating): Maximum 10 VA at 24 V ac or 8 W at 24 V 
dc. 
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12. Proportional Signal: 2 to 10 V dc or 4 to 20 mA, and 2- to 10-V dc position 
feedback signal. 

13. Temperature Rating:  Minus 22 to plus 122 deg F. 

14. Run Time: 12 seconds open, 5 seconds closed. 

2.11 ELECTRICAL POWER CONNECTIONS 

A. RTU shall have a single connection of power to unit with unit-mounted disconnect 
switch accessible from outside unit and control-circuit transformer with built-in 
overcurrent protection. 

2.12 CONTROLS 

A. Basic Unit Controls: 

1. Control-voltage transformer. 

2. Wall-mounted thermostat or sensor with the following features: 

a. Heat-cool-off switch. 

b. Fan on-auto switch. 

c. Fan-speed switch. 

d. Automatic changeover. 

e. Adjustable deadband. 

f. Concealed set point. 

g. Exposedindication. 

h. Degree F indication. 

i. Unoccupied-period-override push button. 

j. Data entry and access port to input temperature set points, occupied and 
unoccupied periods, and output room temperature, supply-air temperature, 
operating mode, and status. 

3. Remote Wall Mounted Annunciator Panel for Each Unit: 
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a. Lights to indicate power on, cooling, heating, fan running, filter dirty, and 
unit alarm or failure. 

b. DDC controller or programmable timer and interface with HVAC 
instrumentation and control system. 

c. Digital display of outdoor-air temperature, supply-air temperature, return-air 
temperature, economizer damper position, indoor-air quality, and control 
parameters. 

B. DDC Controller: 

1. Controller shall have volatile-memory backup. 

2. Safety Control Operation: 

a. Smoke Detectors: Stop fan and close outdoor-air damper if smoke is 
detected. Provide additional contacts for alarm interface to fire alarm 
control panel. 

b. Firestats: Stop fan and close outdoor-air damper if air greater than 130 deg 
F enters unit. Provide additional contacts for alarm interface to fire alarm 
control panel. 

c. Fire Alarm Control Panel Interface: Provide control interface to coordinate 
with operating sequence. 

d. Low-Discharge Temperature: Stop fan and close outdoor-air damper if 
supply air temperature is less than 40 deg F. 

e. Defrost Control for Condenser Coil: Pressure differential switch to initiate 
defrost sequence. 

3. Scheduled Operation: Occupied and unoccupied periods on seven-day clock 
with a minimum of four programmable periods per day. 

4. Unoccupied Period: 

a. Heating Setback: Plus 10 deg F . 

b. Cooling Setback: System off. 

c. Override Operation: Two hours. 
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5. Supply Fan Operation: 

a. Occupied Periods: Run fan continuously. 

b. Unoccupied Periods: Cycle fan to maintain setback temperature. 

6. Refrigerant Circuit Operation: 

a. Occupied Periods: Cycle or stage compressors, and operate hot-gas 
bypass] to match compressor output to cooling load to maintain room 
dischargetemperature and humidity. Cycle condenser fans to maintain 
maximum hot-gas pressure. Operate low-ambient control kit to maintain 
minimum hot-gas pressure. 

b. Unoccupied Periods: Cycle compressors and condenser fans for heating to 
maintain setback temperature. 

c. Switch reversing valve for heating or cooling mode on air-to-air heat pump. 

7. Fixed Minimum Outdoor-Air Damper Operation: 

a. Occupied Periods: Open to 30 percent. 

b. Unoccupied Periods: Close the outdoor-air damper. 

8. Economizer Outdoor-Air Damper Operation: 

a. Morning warm up building outdoor air flush cycles. 

b. Occupied Periods: Open to 30 percent fixed minimum intake, and 
maximum 100 percent of the fan capacity. Controller shall permit air-side 
economizer operation when outdoor air is less than 60 deg F. Use mixed-
air and outdoor-air temperature to adjust mixing dampers. Start relief-air 
fan with end switch on outdoor-air damper. During economizer cycle 
operation, lock out cooling. 

c. Unoccupied Periods: Close outdoor-air damper and open return-air 
damper. 

d. Outdoor-Airflow Monitor: Accuracy maximum plus or minus 5 percent within 
15 and 100 percent of total outdoor air. Monitor microprocessor shall adjust 
for temperature, and output shall range from 2- to 10-V dc. 

9. Carbon Dioxide Sensor Operation: 
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a. Occupied Periods: Reset minimum outdoor-air ratio down to minimum 10  
percent to maintain maximum 1000-ppm concentration. 

b. Unoccupied Periods: Close outdoor-air damper and open return-air 
damper. 

C. Interface Requirements for HVAC Instrumentation and Control System: 

1. Interface relay for scheduled operation. 

2. Interface relay to provide indication of fault at the central workstation and 
diagnostic code storage. 

3. Provide BACnet compatible interface for central HVAC control workstation for 
the following: 

a. Adjusting set points. 

b. Monitoring supply fan start, stop, and operation. 

c. Inquiring data to include outdoor-air damper position, supply- and room-air 
temperature. 

d. Monitoring occupied and unoccupied operations. 

e. Monitoring constant and variable motor loads. 

f. Monitoring variable-frequency drive operation. 

g. Monitoring cooling load. 

h. Monitoring economizer cycles. 

i. Monitoring air-distribution static pressure and ventilation air volume. 

2.13 ACCESSORIES 

A. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection. 
Include transformer if required. Outlet shall be energized even if the unit main 
disconnect is open. 

B. Low-ambient kit using variable-speed condenser fans for operation down to. 
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C. Filter differential pressure switch with sensor tubing on either side of filter. Set for 
final filter pressure loss. 

D. Remote potentiometer to adjust minimum economizer damper position. 

E. Return-air bypass damper. 

F. Factory- or field-installed demand-controlled ventilation. 

G. Safeties: 

1. Smoke detector. 

2. Condensate overflow switch. 

3. Phase-loss reversal protection. 

4. High and low pressure control. 

H. Coil guards of painted, galvanized-steel wire. 

I. Hail guards of galvanized steel, painted to match casing. 

J. Concentric diffuser with white louvers and polished aluminum return grilles, 
insulated diffuser box with mounting flanges, and interior transition. 

K. Door switches to disable heating or reset set point when open. 

L. Outdoor air intake weather hood with moisture eliminator. 

M. Service Lights and Switch: Factory installed in each accessible section with 
weatherproof cover. Factory wire lights to a single-point field connection. 

2.14 ROOF CURBS 

A. Roof curbs with vibration isolators and wind or seismic restraints are specified in 
Section 23 05 48 "Vibration and Seismic Controls for HVAC." 

B. Wind and Seismic Restraints: Metal brackets compatible with the curb and casing, 
painted to match RTU, used to anchor unit to the curb, and designed for loads at 
Project site. Comply with requirements in Section 23 05 48 "Vibration and Seismic 
Controls for HVAC" for wind-load requirements. 
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C. Materials: Galvanized steel with corrosion-protection coating, watertight gaskets, 
and factory-installed wood nailer; complying with NRCA standards. 

1. Curb Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B. 

a. Materials: ASTM C 1071, Type I or II. 

b. Thickness: 1 inch. 

2. Application: Factory applied with adhesive and mechanical fasteners to the 
internal surface of curb. 

a. Liner Adhesive: Comply with ASTM C 916, Type I. 

b. Mechanical Fasteners: Galvanized steel, suitable for adhesive attachment, 
mechanical attachment, or welding attachment to duct without damaging 
liner when applied as recommended by manufacturer and without causing 
leakage in cabinet. 

c. Liner materials applied in this location shall have air-stream surface coated 
with a temperature-resistant coating or faced with a plain or coated fibrous 
mat or fabric depending on service air velocity. 

d. Liner Adhesive: Comply with ASTM C 916, Type I. 

D. Curb Dimensions: Height of 14 inches. Adaptable horizontal dimensions as required 
for existing roof openings. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance 
with requirements for installation tolerances and other conditions affecting 
performance of RTUs. 

B. Examine roughing-in for RTUs to verify actual locations of piping and duct 
connections before equipment installation. 

C. Examine roofs for suitable conditions where RTUs will be installed. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.02 INSTALLATION 

A. Roof Curb: Install on roof structure or concrete base, level and secure, according to 
NRCA's "NRCA Roofing Manual: Membrane Roof Systems." and AHRI Guideline B. 
Install RTUs on curbs and coordinate roof penetrations and flashing with roof 
construction specified in Section 07 72 00 "Roof Accessories." Secure RTUs to 
upper curb rail, and secure curb base to roof framing or concrete base with anchor 
bolts. 

B. Unit Support: Install unit level on structural curbs and steel supports. Coordinate 
wall penetrations and flashing with wall construction. Secure RTUs to structural 
support with anchor bolts. 

C. Equipment Mounting: 

1. Install RTUs on cast-in-place concrete equipment bases.  

2. Comply with requirements for vibration isolation and seismic control devices 
specified in Section 23 05 48 "Vibration and Seismic Controls for HVAC." 

3.03 CONNECTIONS 

A. Install condensate drain, minimum connection size, with trap and indirect connection 
to nearest roof drain or area drain. 

B. Duct installation requirements are specified in other HVAC Sections. Drawings 
indicate the general arrangement of ducts. The following are specific connection 
requirements: 

1. Install ducts to termination at top of roof curb. 

2. Remove roof decking only as required for passage of ducts. Do not cut out 
decking under entire roof curb. 

3. Install return-air duct continuously through roof structure. 

4. Install normal-weight, 3000-psi, compressive strength (28-day) concrete mix 
inside roof curb, 4 inches thick. Concrete, formwork, and reinforcement are 
specified with concrete. 

C. Connect electrical wiring according to Section 26 05 19 "Low-Voltage Electrical 
Power Conductors and Cables." 

D. Ground equipment according to Section 26 05 26 "Grounding and Bonding for 
Electrical Systems." 
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E. Install nameplate for each electrical connection, indicating electrical equipment 
designation and circuit number feeding connection. 

1. Nameplate shall be laminated acrylic or melamine plastic signs as specified in 
Section 26 05 53 "Identification for Electrical Systems." 

2. Nameplate shall be laminated acrylic or melamine plastic signs as layers of 
black with engraved white letters at least 1/2 inch high. 

3. Locate nameplate where easily visible. 

3.04 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to 
test and inspect components, assemblies, and equipment installations, including 
connections. 

B. Perform the following tests and inspections with the assistance of a factory-
authorized service representative]: 

1. After installing RTUs and after electrical circuitry has been energized, test units 
for compliance with requirements. 

2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 

3. Operational Test: After electrical circuitry has been energized, start units to 
confirm proper motor rotation and unit operation. 

4. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and equipment. 

C. RTU will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.05 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

B. Complete installation and startup checks according to manufacturer's written 
instructions. 

1. Inspect for visible damage to unit casing. 
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2. Inspect for visible damage to furnace combustion chamber. 

3. Inspect for visible damage to compressor, coils, and fans. 

4. Inspect internal insulation. 

5. Verify that labels are clearly visible. 

6. Verify that clearances have been provided for servicing. 

7. Verify that controls are connected and operable. 

8. Verify that filters are installed. 

9. Clean condenser coil and inspect for construction debris. 

10. Remove packing from vibration isolators. 

11. Inspect operation of barometric relief dampers. 

12. Verify lubrication on fan and motor bearings. 

13. Inspect fan-wheel rotation for movement in correct direction without vibration 
and binding. 

14. Adjust fan belts to proper alignment and tension. 

15. Start unit according to manufacturer's written instructions. 

a. Start refrigeration system. 

b. Do not operate below recommended low-ambient temperature. 

c. Complete startup sheets and attach copy with Contractor's startup report. 

16. Inspect and record performance of interlocks and protective devices; verify 
sequences. 

17. Operate unit for an initial period as recommended or required by manufacturer. 

18. Calibrate thermostats. 

19. Adjust and inspect high-temperature limits. 
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20. Inspect outdoor-air dampers for proper stroke and interlock with return-air 
dampers. 

21. Start refrigeration system and measure and record the following when ambient 
is a minimum of 15 deg F above return-air temperature: 

a. Coil leaving-air, dry- and wet-bulb temperatures. 

b. Coil entering-air, dry- and wet-bulb temperatures. 

c. Outdoor-air, dry-bulb temperature. 

d. Outdoor-air-coil, discharge-air, dry-bulb temperature. 

22. Inspect controls for correct sequencing of heating, mixing dampers, 
refrigeration, and normal and emergency shutdown. 

23. Measure and record the following minimum and maximum airflows. Plot fan 
volumes on fan curve. 

a. Supply-air volume. 

b. Return-air volume. 

c. Relief-air volume. 

d. Outdoor-air intake volume. 

24. Simulate maximum cooling demand and inspect the following: 

a. Compressor refrigerant suction and hot-gas pressures. 

b. Short circuiting of air through condenser coil or from condenser fans to 
outdoor-air intake. 

25. Verify operation of remote panel including pilot-light operation and failure 
modes. Inspect the following: 

a. High-temperature limit on gas-fired heat exchanger. 

b. Low-temperature safety operation. 

c. Filter high-pressure differential alarm. 
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d. Economizer to minimum outdoor-air changeover. 

e. Relief-air fan operation. 

f. Smoke and firestat alarms. 

26. After startup and performance testing and prior to Substantial Completion, 
replace existing filters with new filters. 

3.06 CLEANING AND ADJUSTING 

A. Occupancy Adjustments: When requested within 12 months from date of Substantial 
Completion, provide on-site assistance in adjusting system to suit actual occupied 
conditions. Provide up to two visits to Project during other-than-normal occupancy 
hours for this purpose. 

B. After completing system installation and testing, adjusting, and balancing RTU and 
air-distribution systems, clean filter housings and install new filters. 

3.07 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain RTUs. 

END OF SECTION 
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SECTION 23 74 23.13  

 PACKAGED, DIRECT-FIRED, OUTDOOR, HEATING-ONLY MAKEUP-AIR UNITS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section includes outdoor, direct, gas-fired heating-only, makeup air units, including 
the following components:                
      
1. Casings.                    

  
2. Outdoor-air intake hood.                

   
3. Roof curbs.                   

    
4. Fans, drives, and motors.                

    
5. Air filtration.                   

   
6. Dampers.                    

     
7. Direct, gas-fired burners.                

         
8. Unit control panel.                  

         
9. Controls.                    

        
10. Accessories. 

1.03 ACTION SUBMITTALS 

A. Product Data: For each outdoor, direct, gas-fired heating-only, makeup air unit. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes.            
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2. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories.            
        

3. Include unit dimensions and weight.             
        

4. Include cabinet material, metal thickness, finishes, insulation, and accessories. 
          

5. Fans: 

a. Include certified fan-performance curves with system operating conditions 
indicated.                  
    

b. Include certified fan-sound power ratings.          
         

c. Include fan construction and accessories.          
         

d. Include motor ratings, electrical characteristics, and motor accessories. 

6. Include filters with performance characteristics.          
       

7. Include direct, gas-fired burners with performance characteristics.     
         

8. Include dampers, including housings, linkages, and operators. 

B. Shop Drawings: For each outdoor, direct, gas-fired, heating-only, makeup air unit. 

1. Include plans, elevations, sections, and attachment details.       
          

2. Include details of equipment assemblies. Indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and 
size of each field connection.               
       

3. Detail fabrication and assembly of gas-fired heating and ventilating units, as well 
as procedures and diagrams.               
       

4. Include diagrams for power, signal, and control wiring. 

C. Submittal: For vibration isolation and seismic restraints indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Include design calculations for selecting vibration isolators and seismic restraints 
and for designing vibration isolation bases. 

1.04 INFORMATIONAL SUBMITTALS 

A. Sample Warranty: For manufacturer's warranty. 
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B. Seismic Qualification Data: Certificates for outdoor, direct, gas-fired, heating-only, 
makeup air units, accessories, and components, from manufacturer. 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculation.         
       

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and 
locate and describe mounting and anchorage provisions.       
         

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements.           
       

4. Restraint of internal components. 

C. Product Certificates: Submit certification that specified equipment will withstand wind 
forces identified in "Performance Requirements" Article and in Section 230548 
"Vibration and Seismic Controls for HVAC." 

1. Basis for Certification: Indicate whether withstand certification is based on actual 
test of assembled components or on calculations.         
       

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of wind force 
and locate and describe mounting and anchorage provisions.      
        

3. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 

1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For direct, gas-fired, heating-only, makeup air 
units to include in emergency, operation, and maintenance manuals. 

1.06 WARRANTY 

A. Warranty: Manufacturer agrees to repair or replace components of direct-fired 
heating and ventilating units that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period for Entire Unit: Manufacturer's standard, but not less than one 
year from date of Substantial Completion.           
        

2. Warranty Period for Burners: Manufacturer's standard, but not less than five 
years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by an NRTL, and marked for intended location and application. 

B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of 
units and components. 

C. ASHRAE 62.1 Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - 
"Systems and Equipment" and Section 7 - "Construction and Startup." 

D. ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, 
Section 6 - "Heating, Ventilating, and Air-Conditioning." 

2.02 MANUFACTURERS 

A. Trane or approved equal. 

2.03 UNIT CASINGS 

A. General Fabrication Requirements for Casings: 

1. Forming: Form walls, roofs, and floors with at least two breaks at each joint.  
        

2. Casing Joints: Sheet metal screws or pop rivets, factory sealed with water-
resistant sealant.                  
   

3. Makeup Air Unit Mounting Frame: Formed galvanized-steel channel or structural 
channel supports, designed for low deflection, welded with integral lifting lugs.  

4. Airstream Surfaces: Surfaces in contact with airstream shall comply with 
requirements in ASHRAE 62.1. 

B. Panels and Doors: 

1. Panels: 

a. Fabrication: Formed and reinforced, with same materials and insulation 
thickness as casing.               
       

b. Fasteners: Two or more camlock type for panel lift-out operation. 
Arrangement shall allow panels to be opened against airflow.    
          

c. Gasket: Neoprene, applied around entire perimeters of panel frames.  
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d. Size: Large enough to allow unobstructed access for inspection and 
maintenance of unit's internal components. 

2. Doors: 

a. Fabrication: Formed and reinforced with same materials and insulation 
thickness as casing.               
     

b. Hinges: A minimum of two ball-bearing hinges or stainless steel piano 
hinge and two wedge-lever-type latches, operable from inside and outside. 
Arrange doors to be opened against airflow. Provide safety latch retainers 
on doors so that doors do not open uncontrollably.       
         

c. Gasket: Neoprene, applied around entire perimeters of panel frames.  
         

d. Size: Large enough to allow unobstructed access for inspection and 
maintenance of unit's internal components. 

2.04 OUTDOOR-AIR INTAKE HOOD 

A. Type: Manufacturer's standard hood or louver. 

B. Materials: Match cabinet. 

C. Bird Screen: Comply with requirements in ASHRAE 62.1. 

2.05 ROOF CURBS 

A. Roof curbs with vibration isolators and wind or seismic restraints are specified in 
Section 23 05 48 "Vibration and Seismic Controls for HVAC." 

B. Materials: Galvanized steel with corrosion-protection coating, watertight gaskets, and 
factory-installed wood nailer; complying with NRCA standards. 

1. Application: Factory applied with adhesive and mechanical fasteners to the 
internal surface of curb. 

a. Liner Adhesive: Comply with ASTM C916, Type I.       
         

b. Mechanical Fasteners: Galvanized steel, suitable for adhesive attachment, 
mechanical attachment, or welding attachment to duct without damaging 
liner when applied as recommended by manufacturer and without causing 
leakage in cabinet.                
       

c. Liner materials applied in this location shall have air-stream surface coated 
with a temperature-resistant coating or faced with a plain or coated fibrous 
mat or fabric depending on service air velocity.        
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d. Liner Adhesive: Comply with ASTM C916, Type I. 

C. Wind and Seismic Restraints: Metal brackets compatible with the curb and casing, 
painted to match unit, used to anchor unit to the curb, and designed for loads at 
Project site. Comply with requirements in Section 23 05 48 "Vibration and Seismic 
Controls for HVAC" for wind-load requirements. 

2.06 FANS, DRIVES, AND MOTORS 

A. Fan and Drive Assemblies: Statically and dynamically balanced and designed for 
continuous operation at maximum-rated fan speed and motor horsepower.   
    
1. Flexible Connector: Factory fabricated with a fabric strip minimum 3-1/2 inches 

(89 mm) wide, attached to two strips of minimum 2-3/4-inch- (70-mm-) wide by 
0.028-inch- (0.7-mm-) thick, galvanized-steel sheet. 

a. Flexible Connector Fabric: Glass fabric, double coated with neoprene. 
Fabrics, coatings, and adhesives shall comply with UL 181, Class 1. 

B. Motors:                     
   
1. Motor Sizes: Maximum sizes as indicated. If not indicated, large enough so 

driven load will not require motor to operate in service factor range above 1.0. 

C. Panel Filters: 

1. Description: Pleated factory-fabricated, self-supported, disposable air filters with 
holding frames.                  
   

2. Filter Unit Class: UL 900.                
            

3. Media: Interlaced glass, synthetic or cotton fibers coated with nonflammable 
adhesive and antimicrobial coating.             
      

4. Filter-Media Frame: Beverage board with perforated metal retainer, or metal grid, 
on outlet side. 

D. Cleanable Filters: 

1. Cleanable metal mesh. 

a. Sealing: Incorporate positive-sealing device to ensure seal between 
gasketed material on channels to seal top and bottom of filter cartridge 
frames to prevent bypass of unfiltered air. 

2.07 DAMPERS 

A. Electronic Damper Operators: 
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1. Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated 
torque.                     
        

2. Electronic damper position indicator shall have visual scale indicating percent of 
travel and 2- to 10-V dc, feedback signal.           
          

3. Operator Motors:                  
          
a. Size to operate with sufficient reserve power to provide smooth modulating 

action or two-position action.             
         

b. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil 
immersed and sealed. Equip spring-return motors with integral spiral-spring 
mechanism in housings designed for easy removal for service or 
adjustment of limit switches, auxiliary switches, or feedback potentiometer. 

4. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft. (2.3 sq. m): Size 
for running torque of 150 in. x lbf (16.9 N x m) and breakaway torque of 300 in. x 
lbf (33.9 N x m).                  
       

5. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft. (2.3 sq. m): Size for 
running and breakaway torque of 150 in. x lbf (16.9 N x m).       
         

6. Size dampers for running torque calculated as follows: 

a. Parallel-Blade Damper with Edge Seals: 7 inch-lb/sq. ft. (86.8 kg-cm/sq. m) 
of damper.                  
        

b. Opposed-Blade Damper with Edge Seals: 5 inch-lb/sq. ft. (62 kg-cm/sq. m) 
of damper.                  
    

c. Parallel-Blade Damper without Edge Seals: 4 inch-lb/sq. ft (49.6 kg-
cm/sq. m) of damper.               
        

d. Opposed-Blade Damper without Edge Seals: 3 inch-lb/sq. ft. (37.2 kg-
cm/sq. m) of damper.               
   

e. Dampers with 2- to 3-Inch wg (500 to 750 Pa) of Pressure Drop or Face 
Velocities of 1000 to 2500 fpm (5 to 13 m/s): Increase running torque by 
1.5.                    
     

f. Dampers with 3- to 4-Inch wg (750 to 1000 Pa) of Pressure Drop or Face 
Velocities of 2500 to 3000 fpm (13 to 15 m/s): Increase running torque by 
2.0. 

7. Coupling: V-bolt and V-shaped, toothed cradle.          
    

8. Overload Protection: Electronic overload or digital rotation-sensing circuitry.  
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9. Fail-Safe Operation: Mechanical, spring-return mechanism with external, manual 
gear release on nonspring-return actuators. 

2.08 DIRECT-FIRED GAS BURNER 

A. Description: Factory assembled, piped, and wired; and complying with ANSI Z21.47 
and with NFPA 54. 

B. CSA Approval: Designed and certified by and bearing label of CSA. 

2.09 UNIT CONTROL PANEL 

A. Factory-wired, fuse-protected control transformer, connection for power supply and 
field-wired unit to remote control panel. 

B. Control Panel: Surface-mounted remote panel, with engraved plastic cover and the 
following lights and switches: 

1. On-off-auto]fan switch.                
        

2. Heat-vent-off switch.                 
         

3. Supply-fan operation indicating light.             
        

4. Heating operation indicating light.             
        

5. Thermostat.                   
  

6. Damper position potentiometer.              
      

7. Dirty-filter indicating light operated by unit-mounted differential pressure switch. 
          

8. Safety-lockout indicating light. 

2.10 ACCESSORIES 

A. Filter differential pressure switch with sensor tubing on either side of filter. Set for 
final filter pressure loss. 

B. Coil guards of painted, galvanized-steel wire. 

2.11 MATERIALS 

A. Steel: 

1. ASTM A36/A36M for carbon structural steel. 
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2. ASTM A568/A568M for steel sheet. 

B. Stainless Steel: 

1. Manufacturer's standard grade for casing.           
        

2. Manufacturer's standard type, ASTM A240/A240M for bare steel exposed to 
airstream or moisture. 

C. Galvanized Steel: ASTM A653/A653M. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
the Work. 

B. Examine roughing-in for piping, ducts, and electrical systems to verify actual 
locations of piping and electrical connections before equipment installation. 

C. Verify cleanliness of airflow path to include inner-casing surfaces, filters, coils, 
turning vanes, fan wheels, and other components. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Roof Curb: Install on roof structure or concrete base, level and secure, according to 
NRCA's NRCA Roofing Manual: Membrane Roof Systems." Install units on curbs 
and coordinate roof penetrations and flashing with roof construction specified in 
Section 07 52 16 "Mod Bit Membrane Roofing-Patching Only." Secure units to upper 
curb rail, and secure curb base to roof framing or concrete base with anchor bolts. 
Coordinate sizes and locations of roof curbs with actual equipment. 

B. Unit Support: Install unit level on structural curbs. Coordinate roof penetrations and 
flashing with roof construction. Secure units to structural support with anchor bolts. 
Coordinate sizes and locations of curbs with actual equipment provided. 

1. Comply with requirements for vibration isolation and seismic-control devices 
specified in Section 23 05 48 "Vibration and Seismic Controls for HVAC." 

C. Install gas-fired units according to NFPA 54, "National Fuel Gas Code." 

D. Install controls and equipment shipped by manufacturer for field installation with 
direct-fired heating and ventilating units. 



REPLACEMENT OF MECHANICAL UNITS 

AT SANTA ANA BUS BASE 
 C-4-2550 

EXHIBIT B 

 

PACKAGED, DIRECT-FIRED, OUTDOOR, HEATING-ONLY MAKEUP-AIR 
UNITS 

23 74 23.13 - 10 

3.03 ELECTRICAL CONNECTIONS 

A. Connect wiring according to Section 26 05 19 "Low-Voltage Electrical Power 
Conductors and Cables." 

B. Ground equipment according to Section 26 05 26 "Grounding and Bonding for 
Electrical Systems." 

C. Install electrical devices furnished by manufacturer, but not factory mounted, 
according to NFPA 70 and NECA 1. 

D. Install nameplate for each electrical connection, indicating electrical equipment 
designation and circuit number feeding connection. 

1. Nameplate shall be laminated acrylic or melamine plastic signs, as specified in 
Section 26 05 53 "Identification for Electrical Systems."        
        

2. Nameplate shall be laminated acrylic or melamine plastic signs with a black 
background and engraved white letters at least 1/2 inch high. 

3.04 CONTROL CONNECTIONS 

A. Install control and electrical power wiring to field-mounted control devices. 

B. Connect wiring according to Section 26 05 19 "Low-Voltage Electrical Power 
Conductors and Cables." 

3.05 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

B. Complete installation and startup checks according to manufacturer's written 
instructions and perform the following: 

1. Inspect for visible damage to burner combustion chamber.       
        

2. Inspect casing insulation for integrity, moisture content, and adhesion.    
         

3. Verify that clearances have been provided for servicing.       
         

4. Verify that controls are connected and operable.         
        

5. Verify that filters are installed.              
  

6. Purge gas line.                  
         

7. Inspect and adjust vibration isolators and seismic restraints.      
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8. Verify bearing lubrication.                
       

9. Inspect fan-wheel rotation for movement in correct direction without vibration and 
binding.                    
        

10. Adjust fan belts to proper alignment and tension. 

C. Start unit according to manufacturer's written instructions. 

1. Complete startup sheets and attach copy with Contractor's startup report.   
     

2. Inspect and record performance of interlocks and protective devices; verify 
sequences.                   
      

3. Operate unit for run-in period recommended by manufacturer.      
         

4. Perform the following operations for both minimum and maximum firing, and 
adjust burner for peak efficiency: 

a. Measure gas pressure at manifold.           
       

b. Measure combustion-air temperature at inlet to combustion chamber.  
       

c. Measure supply-air temperature and volume when burner is at maximum 
firing rate and when burner is off. Calculate useful heat to supply air. 

5. Calibrate thermostats.                 
       

6. Adjust and inspect high-temperature limits.           
        

7. Inspect dampers, if any, for proper stroke and interlock with return-air dampers. 
       

8. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, 
and normal and emergency shutdown.            
      

9. Measure and record airflow. Plot fan volumes on fan curve.       
   

10. Verify operation of remote panel, including pilot-operation and failure modes. 
Inspect the following: 

a. High-limit heat.                 
       

b. Alarms. 

11. After startup and performance testing, change filters, verify bearing lubrication, 
and adjust belt tension.                
    

12. Verify drain-pan performance.              
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13. Verify outdoor-air damper operation. 

3.06 CLEANING 

A. After completing system installation and testing, adjusting, and balancing makeup air 
unit and air-distribution systems and after completing startup service, clean air-
handling units internally to remove foreign material and construction dirt and dust. 
Clean fan wheels, cabinets, dampers, coils, and filter housings, and install new, 
clean filters. 

3.07 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to 
test and inspect components, assemblies, and equipment installations, including 
connections. 

C. Units will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.08 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain heating and ventilating units. 

END OF SECTION 
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SECTION 26 05 00 
COMMON WORK RESULTS FOR ELECTRICAL 

PART 1- GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section.  

1.02 SUMMARY 

A. This section includes general electrical requirements for all Division 26 work and is 
supplemental and in addition to the requirements of Division 1. See Division 01 for 
sequence of work. 

B. It is the intention of this Division of the Specifications and the Contract Drawings to 
describe and provide for the furnishing, installing, testing, and placing in satisfactory 
and fully operational condition all equipment, materials, devices, and necessary 
appurtenances to provide a complete electrical system.  Provide all materials, 
appliances and apparatus not specifically mentioned herein or shown on the 
drawings, but which are necessary to make a complete, fully operational installation 
of all electrical systems shown on the contract drawings or described herein.  Connect 
equipment and devices furnished and installed under other Divisions of this 
specification (or the Owner) under this Division. 

C. Workmanship shall be of the best quality and competent and experienced electricians 
shall be employed and shall be under the supervision of a competent and experienced 
foreman. 

D. The drawings and specifications are complimentary and what is called for (or shown) 
in either is required to be provided as if called for in both.  Where conflicting 
information occurs within the drawings and specifications or between the drawings 
and specifications, the more expensive alternative shall be used as a basis for bidding 
and construction. 

E. Branch Circuit Wiring:  Where the drawings identify circuit numbers for items requiring 
electrical power, but do not indicate the manner of the wiring between the item and 
its source, the manner of the wiring shall be devised by the contractor utilizing the 
following provisions: 

1. Wire sizes: 



REPLACEMENT OF MECHANICAL UNITS 
AT SANTA ANA BUS BASE 

C-4-2550 
EXHIBIT B 

 

 

 
 
COMMON WORK RESULTS FOR 
ELECTRICAL 

 26 05 00 - 2 

 

a. Derate wiring for thermal restrictions imposed by the National Electrical 
Code. 

b. If wire sizes are not otherwise indicated, wire sizes shall limit the voltage 
drop for circuits serving general purpose receptacles (180VA per strap) to 
less than 3%,  based on the receptacle in the circuit that is farthest from the 
source being utilized with a load of 14 amps at 80% power factor.  The 
following wire sizes and circuit lengths comply with this requirement: 

1) #12  up to 90 feet 

2) #10  up to 125 feet 

3) #8  up to 190 feet 

c. Wire sizes for other loads shall limit the voltage drop to less than 3% based 
on the load indicated on the panel schedule. 

2. Multiwire circuits:  Multiwire circuits shall not be used unless specifically indicated 
or noted on the drawings.  Provide a dedicated neutral conductor for each single 
pole circuit breaker. 

3. Do not combine wiring of different source panels in the same raceway system, 
unless the panels are interconnected with sub feed or through feed lugs with no 
intervening disconnecting means. 

4. Outlet and junction boxes:  Arrange wiring extensions from junction boxes to 
outlet boxes to restrict the number of wires in an outlet box as required by NEC 
Article 314. 

5. Single tubular raceways extending into panels or switchboards shall not contain 
more than 20 wires. 

1.03 WORK IN OTHER DIVISIONS 

A. See all other specifications for other work which includes but is not limited to: 

1. Conveying Systems 

2. Cutting and Patching 

3. Door Hardware 

4. Fire Protection 
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5. Mechanical Systems and Control Wiring 

6. Painting, Refinishing and Finishes 

1.04 CODES, PERMITS, INSPECTION FEES 

A. The following codes and standards are referenced in the Division 26 specifications.  
Perform all work and provide materials and equipment in accordance with the latest 
referenced codes and standards of the following organizations: 

1. American National Standards Institute (ANSI) 

2. National Electrical Manufacturer's Association (NEMA) 

3. National Fire Protection Association (NFPA) 

4. Underwriter's Laboratories (UL) 

5. National Electrical Contractor’s Association (NECA) 

B. Install the electrical systems based on the following: 

NFPA 70 National Electrical Code as adopted and 
amended by the Local Jurisdiction. 

IBC International Building Code as adopted and 
amended by the Local Jurisdiction. 

C. The referenced codes establish a minimum level of requirements.  Where provision 
of the various codes conflict with each other, the more stringent provision shall 
govern.  If any conflict occurs between referenced codes and this specification, the 
codes are to govern.  Compliance with code requirements shall not be construed as 
relieving the Contractor from complying with any requirements of the drawings or 
specifications which may be in excess of requirements of the governing codes and 
rules and not contrary to same. 

D. Obtain and pay for all licenses, permits and inspections required by laws, ordinances 
and rules governing work specified herein.  Arrange for inspection of work by the 
inspectors and give the inspectors all necessary assistance in their work of inspection. 

1.05 COORDINATION 

A. Coordination during the bidding and pricing aspects of the contract includes 
determining where the work of other Divisions relies on the work of this Division for 
electricity and including the electrical system to match the requirements. 
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B. Coordinate work with that of the other Contractors and/or other trades doing work on 
the project.  Examine all drawings and specifications of other trades for construction 
details and coordination.  Make every reasonable effort to provide timely notice of 
work affecting other trades to prevent conflicts or interference as to space 
requirements, dimensions, openings, block-outs, sleeving or other matters which will 
cause delays or necessitate work-around methods. 

C. Obtain submittals and shop drawings of all equipment with electrical connections 
furnished under other divisions of the specification and by the Owner.  Provide all 
wiring in accordance with specific equipment requirements.  Immediately advise the 
Architect of any changes which may affect the contract price. 

D. Special attention is called to the following items.  Coordinate all conflicts prior to 
installation: 

1. Door swings such that switches will be located on the "strike" side of the door. 

2. Location of grilles, pipes, sprinkler heads, ducts and other mechanical equipment 
so that all electrical outlets, lighting fixtures and other electrical outlets and 
equipment are clear from and in proper relation to these items. 

3. Location of cabinets, counters and doors so that electrical outlets, lighting fixtures 
and equipment are clear from and in proper relation to these items. 

4. Recessing and concealing electrical materials in CMU walls, concrete 
construction and precast construction. 

5. At each switchboard, panelboard and motor control center location the Contractor 
shall monitor the work of all trades to assure that the space and clearance 
requirements of code are met. 

6. Review specifications for other Divisions of the work to determine where other 
Divisions are requiring electrical connections.  Verify electrical provisions shown 
on contract drawings by examining shop drawing submittals of other Divisions 
prior to submission to the owner.  Do not proceed with ordering of supporting 
electrical equipment, such as circuit breakers, until electrical characteristics are 
verified.  Proceed with rough-in only after verification of shop drawings. 

E. Digital format copies of bid drawings will be furnished to the successful bidder.  
Augment bid documents with additional information to ensure coordination between 
trades.  Provide digital format electrical systems drawings showing all ceiling devices, 
fixtures, raceways and cable tray locations and routing to mechanical contractor to be 
used for coordination drawings provided by mechanical contractor.  Include 
dimensions and elevations of devices, fixtures, raceway and cable tray. 
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F. Furnish, install and place in satisfactory condition all raceways, boxes, conductors 
and connections and all other materials required for the electrical systems shown or 
noted in the contract documents to be complete, fully operational and fully tested upon 
completion of the project.  Raceways, boxes, and ground connections are shown 
diagrammatically only and indicate the general character and approximate location.  
The layout does not necessarily show the total number of raceways or boxes for the 
circuits required, nor are the locations of indicated runs intended to show the actual 
routing of the raceways. Where routings of major raceways and telecommunication 
pathways are indicated on plan sheets, the routing information supplements the 
information on diagrams.  If no routing information is shown, route the systems in a 
manner that will coordinate with new and existing infrastructure and the work of other 
trades. 

G. The horsepower of motors and apparatus wattage's shown on the drawings are 
estimated requirements of equipment furnished under other Divisions of this contract.  
Provide overload elements to suit actual equipment nameplate current.  Where 
connections to variable speed drives furnished under other sections of this 
specification are shown, obtain the drive input current and verify the indicated drive 
circuit is compatible.  Advise Architect of any equipment changes or substitutions 
affecting electrical systems. 

H. Consult the architectural drawings for the exact height and location of all electrical 
equipment not specified herein or shown on the drawings.  Make any minor changes 
(less than 6'-6" horizontal) in the location of the raceways, outlets, boxes, devices, 
wiring, etc., from those shown on the drawings without extra charge, where 
coordination requires or if so directed by the Architect before rough-in. 

I. Provide inserts or sleeves for outlet boxes, conductors, cables and/or raceways as 
required.  Coordinate the installation thereof with other trades. 

J. The Contractor will not be paid for relocation of work, cuttings, patching, and finishing 
required for work requiring reinstallation due to lack of coordination prior to 
installation. 

1.06 WARRANTY 

A. Refer to General Conditions of the Contract. 
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1.07 CORRECTION OF WORK 

A. Within one year after the date of Substantial Completion of the work, the Contractor 
shall correct any work found to be not in conformance with the Contract Documents 
promptly after written notice from the owner to do so, unless the Owner has previously 
given the Contractor a written acceptance of such condition.  This obligation shall 
survive acceptance of the work under this Contract and termination of the Contract.  
The Owner shall give such notice promptly after discovery of the condition. 

1.08 ITEMIZED SCHEDULE OF COSTS 

A. Complete the Schedule of Values included at the end of this section.  This schedule 
shall be adhered to for the electrical contractor to facilitate analysis and approval of 
the monthly progress billings.  Refer to the Supplementary Conditions of General 
Contract and Division 1 - General Requirements for details and conform thereto.   

1.09 MATERIAL AND LABOR ALLOWANCE 

A. Provide a material and installation allowance for additions or modifications directed 
by the Owner.  As the work progresses it may become necessary to modify or add to 
portions of the electrical systems.  Examples may be additional receptacles, creation 
of a small office space in an unfinished part of the building, resolving a hidden 
condition, or adding some work as part of a response to a contractor's request for 
information.   

B. The electrical material and installation allowance shall appear as a line item on the 
Schedule of Values. This allowance is independent of any other allowance or 
requirement for work listed elsewhere in this contract.  This material and labor 
allowance is independent of and in addition to any requirements for similar work 
identified on the drawings. 

C. The allowance will not be used for electrical work in areas that have received their 
final architectural finish, unless the electrical work will not affect the finish.  The units 
under this allowance shall include all direct and indirect, as well as supportive costs 
of work from other trades. 

D. If the additions or modifications are needed for items that are not specifically listed, 
an equivalent value will be negotiated for items that are on the list, or at the Owner's 
discretion, a change order will be issued.  If after substantial completion of the work 
there are remaining quantities of items which are unused the Owner may direct that 
the material portion of the items be turned over to the Owner, or negotiate a credit to 
the contract. 
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E. The contractor shall create an Excel software-based spreadsheet for tracking the 
usage of materials in this allowance.  For each item identify the mechanism used to 
detract materials from the allowance (RFI #, etc.) the quantity of the allowance used, 
and the quantity remaining.  Usage shall be as directed by the Owner, or as 
negotiated. 

F. Provide Material and Labor Allowance for the following items: 

1. Raceway:  EMT behind concealed spaces but without the concealing element in 
place, or EMT in open spaces, or EMT surface mounted, complete with field 
bends, couplings, and pull boxes.  Installed 10 feet above the floor, with pull 
boxes on 25-foot centers, and offsets around existing systems at 15-foot 
intervals.  Quantities as follows: 

a. 3/4" 1000 Feet 

b. 1" 1000 Feet 

c. 1-1/4" 250 Feet 

d. 2-1/2" 100 Feet 

2. Wire installed in raceway, with an average of 5 wires per raceway, with a pull 
length and termination at 25-foot intervals: 

a. #12 4000 Feet 

b. #10 4000 Feet 

c. #2 1200 Feet 

3. Outlet box, coverplate, single gang:  Quantity 25. 

4. Switch or Receptacle, 15 or 20 amp with box and coverplate:  Quantity 25. 

5. Equipment connection, average size 30 amps, 3 phase:  Quantity of 10. 

1.10 CHANGE ORDERS 

A. Comply with the requirements of Division 1. 
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B. Material pricing shall be based on competitive market conditions and include 
contractor net discounting.  "List" or "book" pricing of material will not be accepted.  
Upon request, demonstrate that pricing is competitive by furnishing quotes from 
competing vendors or distributors.   

C. Labor units shall be based on standard publications such as NECA or RS Means, 
using standard (not "change order") construction production.  Where the change order 
requires additional work that is not normally part of the construction process, 
separately itemize the work and identify specific inefficiencies. 

D. Labor pricing shall include an average of the journeyman and apprentice labor 
classification rates used to perform the work. 

1.11 SUBMITTALS AND SHOP DRAWINGS 

A. Submittals and Shop Drawings:  Schedule so as not to delay construction schedule 
and no later than 60 days after award of contract, submit common brochure(s) with 
index and divider tabs by specification section, containing all required catalog cuts.  
Allow two weeks for review for each submittal and resubmittal.  Incomplete submittals 
and shop drawings which do not comply with these requirements will be returned for 
correction, revision and resubmittal.  Provide submittals for each product proposed 
for the project.  See General Conditions for format, quantity, etc. 

B. Submit in portable document format binder.  Submittals shall show: 

1. Indicate listing by UL or other approved testing agency. 

2. Highlight with yellow or blue marker adequate information to demonstrate 
materials being submitted fully comply with contract documents. 

3. Review and check all material prior to submittal and stamp "Reviewed and 
Approved". 

C. Shop drawings shall show: 

1. Ratings of items and systems. 

2. How the components of an item or system are assembled, interconnected, 
function together and how they will be installed on the project. 

3. System layout floor plans with complete device layout, point-to-point wiring 
connection between all components of the system, wire sizes and color coding. 

4. Riser diagrams showing vertical wiring between components.  
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5. Line diagrams and or logical/control schematics including interface to other 
systems as applicable. Provide point to point wiring diagrams, indicate terminal 
identification at item of equipment.  Typical diagrams may be used when 
accompanied by wire schedules that are specific to each product. 

6. Coordinate with other division shop drawings and submittals.  Identify interface 
points and indicate method of connection. 

7. Electrical rooms:  Submit 1/2" = 1'0" detail plans and wall elevations of each room 
showing actual size of equipment in place.  Identify coordinating elements such 
as structural beams or mechanical systems.  Submittals shall show coordination 
among all suppliers of equipment, including power components, fire alarm, racks, 
nurse call, public address, security, etc.  Submit room layouts at same time as 
material submittals, and prior to installation of any equipment. 

8. List of all Division 23 equipment noting actual rating of equipment that will be 
installed.  For discrepancies between the requirements of the proposed 
equipment and the equipment provisions indicated on the drawings, indicate the 
contractor's proposed no cost change to the electrical system to accommodate 
the submitted equipment.  

D. Release of Drawing Data files  

1. Contractor may request to utilize the project drawing data files for assistance in 
producing shop drawings.  Request shall be made by signing owner/design 
team’s requested documentation for release of the data files. 

E. The Contractor agrees: 

1. Submittals and shop drawings processed by the Architect are not change orders. 

2. The purpose of submittals and shop drawings by the Contractor is to demonstrate 
to the Engineer that the Contractor understands the design concept. 

3. Submittals demonstrate equipment and material Contractor intends to furnish 
and install and indicate detailing fabrication and installation methods Contractor 
intends to use. 

4. To accept all responsibility for assuring that all materials furnished under this 
Division of the specifications meet, in full, all requirements of the contract 
documents. 

5. To pay for Engineers review cost of submittal review beyond one resubmittal. 
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F. The Engineer's review is only for general conformance with the design concept of the 
project and general compliance with the information given in the contract documents.  
Corrections or comments made during this review do not relieve contractor from 
compliance with the requirements of the drawings and specifications.  Contractor is 
responsible for:  Dimensions which shall be confirmed and correlated at the job site; 
fabrication process and techniques of construction;  coordination of his work with that 
of all other trades; performing his work in a safe and satisfactory manner. 

G. Submittals and shop drawings are required per the individual sections and the 
submittals schedule at the end of this Section. 

1.12 PROJECT CLOSE-OUT 

A. Coordinate with close-out provisions in Division 01 - General Requirements. 

B. Request For Final Punchlist 

1. To request a final electrical punch list, forward a letter to the Architect. stating; 
"The electrical work on this project is complete, all punch list items to date are 
complete, items a. -  n. in the Punchlist Procure paragraph in Section 26 05 00 - 
Common Work Results For Electrical are complete and the project is ready for 
final punch list observation." 

2. Project Punchlist Procedure: Perform the following procedures for project 
closeout of electrical portions of work. 

a. Perform testing, tests, and documentation per Division 26 requirements. 

b. Provide engraved nameplates on electrical equipment. 

c. Refinish electrical equipment finishes which are damaged. 

d. Clean light fixtures per Section 26 05 00 - Common Work Results For 
Electrical.  

e. Color code junction boxes per Section 26 05 33 - Raceways and Boxes For 
Electrical Systems. 

f. Provide spare fuses and cabinet per Section 26 28 13 - Fuses. 

g. Insert word processed (typed) Panel Schedules in all new and existing 
panelboards with actual "as-built" circuit descriptions. 

h. Number all circuit breakers. 
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i. Obtain final electrical permit inspection.  Include copies in O & M manual. 

j. Provide written warranty in O & M per the General Conditions of the Contract. 

k. Furnish Record Drawings per this section.  Obtain signature on Job 
Completion Form. 

l. Furnish O & M Manuals per this section.  Obtain signature on Job 
Completion Form. 

m. Give instruction periods to owner's personnel per this section.  Obtain 
signature on Job Completion Form. 

n. To request final acceptance of project, fill out Job Completion Form in this 
section and forward to Architect.  Note: If inspectors have not signed form, a 
copy of signed-off permits will suffice. 

o. Include with Job Completion Form, a copy of the final punch list with the word 
"DONE", and the date and Contractor's initials after each item on the list. 

1.13 ELECTRICAL EQUIPMENT OPERATION AND MAINTENANCE (O&M) MANUALS 

A. Provide O&M manuals required in Division 01 - General Requirements for all 
equipment furnished under Division 26 - Electrical of the specifications.  Submit a 
preliminary copy, complete except for the bound cover, 60 days prior to completion of 
the project for checking and review.  Deliver final bound corrected copies as noted in 
Division 1 - General Requirements 20 days prior to scheduled instruction periods.  
Obtain a receipt for the manuals and forward a copy of the receipt to the Engineer 
with the Job Completion Form. 

B. The information included must be the exact equipment installed.  Where sheets show 
the equipment installed and other equipment, the installed equipment shall be neatly 
and clearly identified on such sheets. 

C. These O&M manuals shall contain all the information needed to operate and maintain 
all systems and equipment provided in the project.  Present and arrange information 
in a logical manner for efficient use by the Owner's operating personnel.  The 
information provided shall include but not be limited to the following: 

1. Equipment manufacturer, make, model number, size, nameplate data, etc. 

2. Description of system configuration and operation including component 
identification and interrelations.  A master control schematic drawing(s) may be 
required for this purpose. 



REPLACEMENT OF MECHANICAL UNITS 
AT SANTA ANA BUS BASE 

C-4-2550 
EXHIBIT B 

 

 

 
 
COMMON WORK RESULTS FOR 
ELECTRICAL 

 26 05 00 - 12 

 

3. Dimensional and performance data for specific unit provided as appropriate. 

4. Manufacturer's recommended operation instructions.   

5. Manufacturer's recommended lubrication and servicing data including frequency. 

6. Complete parts list including reordering information, recommended spares and 
anticipated useful life (if appropriate).  Parts lists shall give full ordering 
information assigned by the original parts manufacturer.  Relabeled and/or 
renumbered parts information as reassigned by equipment supplier not 
acceptable.  Include the parts list and part diagram that was included with the 
product's packaging, note that a "catalog cut" will not meet this criterion. 

7. Shop drawings. 

8. Wiring diagrams. 

9. Signal equipment submittals shall contain step-by-step circuit description 
information designed to acquaint maintenance personnel with equipment 
operation in each mode of operation. 

10. A complete list of local (nearest) manufacturer representative and distributor 
contacts for each type of equipment and manufacturer.  Include name, company, 
address, phone, fax, e-mail address, and web site. 

D. Furnish complete wiring diagrams for each system for the specific system installed 
under the contract.  "Typical" line diagrams will not be acceptable unless revised to 
indicate the exact field installation. 

E. Group the information contained in the manuals in an orderly arrangement by 
specification index.  Provide a typewritten index and divider sheets between 
categories with identifying tabs.  Bind the completed manuals with hard board covers 
not exceeding 5" thick.  (Provide two or more volumes if required.)  Signal and 
communication systems shall be in separate volumes.  Imprint the covers with the 
name of the job, Owner, Architect, Electrical Engineer, Contractor, and year of 
completion.  Imprint the back edge with the name of the job, Owner, and year of 
completion.  Hard board covers and literature contained may be held together with 
screw post binding. 
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1.14 INSTRUCTION PERIODS 

A. After substantial completion of the work and 20 days after the O&M manuals have 
been delivered to the owner and after all tests and final inspection of the work by the 
Authority(s) Having Jurisdiction; demonstrate the electrical systems and instruct the 
Owner's designated operating and maintenance personnel in the operation and 
maintenance of the various electrical systems.  The Contractor shall arrange 
scheduled instruction periods with the Owner.  The Contractor's representatives shall 
be superintendents or foremen knowledgeable in each system and suppliers 
representatives when so specified.  When more than one training session is specified, 
the second session shall be 30 to 90 days after the first as agreed to by the Owner. 

B. Include in each instruction session an overview of the system, presentation of 
information in maintenance manuals with appropriate references to drawings.  
Conduct tours of the building areas with explanations of maintenance requirements, 
access methods, servicing and maintenance procedures, equipment cleaning 
procedures and adjustment locations. 

C. Include the following scheduled instruction periods:     1st Session          2nd Session 

1. Power Distribution System 4 hours 4 hours 
2. Lighting Control & Dimming System 4 hours 4 hours 
3. Power Generation Equipment & Transfer 

Switches 
4 hours 4 hours 

4 Paralleling Low-Voltage Switchgear 4 hours 4 hours 
5 Static Uninterruptible Power Supply 4 hours 4 hours 
6 Transient Voltage Suppression System(s) 2 hours 2 hours 

D. Factory trained suppliers representatives shall provide instruction for lighting 
control/dimming, power generation & transfer switches, paralleling low voltage 
switchgear, static uninterruptible power supply and transient voltage suppression 
system(s). 

E. Provide one professionally produced digitally recorded or video tape of each training 
session in DVD format.  Furnish two (2) copies to the owner. 

1.15 RECORD DRAWINGS 

A. Record drawings shall be kept on:  the contract drawings, shop drawings indicating 
field wiring, vendor diagrams indicating field wiring, and similar documents. 

B. Continually record the actual electrical system(s) installation on a set of prints kept 
readily available at the project during construction.  These prints shall be used for this 
purpose alone. 
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1. Mark record drawings in portable document format in red with Bluebeam or 
Adobe Acrobat.  Mark the set to show the actual installation where the installation 
varies substantially from the work as originally shown. 

2. Accurately locate with exact dimensions all underground and underslab 
raceways and stub-outs. 

3. Note changes of directions and locations, by dimensions and elevations, as 
utilities are actually installed. 

4. Include addenda items and revisions made during construction. 

5. Erase conditions not constructed or "X-out" and annotate "not constructed" to 
clearly convey the actual "as constructed" condition. 

6. Organize record drawings sheets in manageable sets, bind and print suitable 
titles, dates and other identification on the cover of each set. 

7. Where “typical” wiring diagrams were used during submittals the record drawings 
shall indicate exact point to point wiring with exact terminal number designations. 

C. Transmit the record drawing set to the Architect at the completion of the work.  Final 
payment to the contractor will not be authorized until these prints have been submitted 
to and accepted by the Architect. 

D. Transfer the changes marked up on the record prints into AutoCAD drawing files at 
the completion of the work.  The version of AutoCAD shall not be earlier than the most 
recent version available at the date the project bids were received.  AutoCAD files 
shall not include the stamp of the engineer of record.  Provide two (2) sets of prints, 
one set of fixed line reproducible drawings and one set of AutoCAD drawing files on 
CD Rom.  Transmit drawings, AutoCAD drawing files and the record drawing mark-
ups to the Architect.  Final payment to the contractor will not be authorized until these 
documents have been submitted to and accepted by the Architect. 

1.16 FINAL ACCEPTANCE REQUEST 

A. Submit to the Architect, a Division 26 Job Completion Form (form attached in this 
section) properly filled out prior to the time final acceptance of the electrical work is 
requested. 

1.17 ABBREVIATIONS AND DEFINITIONS 

A. When the following abbreviations and definitions are used in relation to the work for 
Division 26 they shall have the following meanings: 
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Item Meaning 
AHJ Authority Having Jurisdiction. 
Boxes Outlet, Junction or Pull Boxes. 
Code All applicable codes currently enforced at project location. 
Compression Compressed using a leveraged powered (hydraulic or 

equivalent) crimping tool. 
Connection All materials and labor required for equipment to be fully 

operational. 
Exterior Location Outside of or penetrating the outer surfaces of the building 

weather protective membrane. 
Fully Operational Tested, approved, and operating to the satisfaction of the 

AHJ, manufacturer and contract documents. 
Furnish Deliver to the jobsite 
Install To enter permanently into the project and make fully 

operational. 
Kcml Thousand circular mils (formerly MCM). 
Mfr. Manufacturer. 
NEC 

 

NIC  

National Electrical Code, National Fire Protection 
Association, Publication #70. 
Not in Contract. 

Noted Shown or specified in the contract documents. 
Provide Furnish and install. 
Required As required by code, AHJ, contract documents, or 

manufacturer for the particular installation to be fully 
operational. 

Shown As indicated on the drawings or details. 
Wiring Raceway, conductors and connections. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. All materials and equipment installed shall have been tested and listed by 
Underwriters Laboratories or other approved testing organization and shall be so 
labeled unless otherwise permitted by the Authority Having Jurisdiction (Inspector). 

B. All materials to be new, free from defects and not less than quality herein specified.  
Materials shall be designated to ensure satisfactory operation and operational life in 
the environmental conditions which will prevail where they are being installed. 

C. Each type of materials furnished shall be of the same make, be standard products of 
manufacturers regularly engaged in production of such materials and be the 
manufacturer's latest standard design. 
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D. All materials, equipment and systems furnished that include provisions for storing, 
displaying, reporting, interfacing, inputting, or functioning using date specific 
information shall perform properly in all respects regardless of the century.  Any 
interface to other new or existing materials, equipment or systems shall function 
properly and shall be century compliant, both in regard to information sent and 
received. 

2.02 SUBSTITUTION OF MATERIALS 

A. No Substitute: Where a specified product is indicated "no substitute", it is the intent of 
this specification to require new materials to be compatible with the existing 
installation or as specifically requested by the owner.  To this end certain materials 
and systems no substitution will be allowed. 

B. Prior to Bid Opening: Acceptance of products other than those specified will be issued 
by addendum to the bid documents only after the following requirements are met and 
the proposed listed material is determined to meet or exceed the requirements: 

1. Requests for listing to be original material, clearly indicating the product fully 
complies with contract documents and be neatly marked with yellow felt tip 
marker to clearly define and describe the product for which listing is requested. 

2. Include certified laboratory test report for lighting fixtures. 

3. Samples shall be submitted if requested. 

4. Requests shall be received 10 days prior to bid opening. 

5. Requests containing insufficient information to confirm compliance with contract 
documents will not be considered. 

C. After Award of Contract: Substitution of products will be considered after award of 
contract only under the following conditions: 

1. The Contractor shall have placed orders for specified materials promptly after 
contract is awarded and the specified products can not be delivered to the project 
to meet the Owner's construction schedule. 

2. The reason for the unavailability is beyond the Contractor's control, i.e., due to 
strikes, bankruptcy, discontinuance of manufacturer, acts of God. 

3. The specified product is no longer manufactured. 

4. There is compelling economic advantage to the Owner. 
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D. In all cases, should a substituted material result in requiring electrical system or 
building modifications; the Contractor alone shall pay all costs to provide these 
modifications including all costs to the Engineer and Architect for redesign, and 
updating of record drawings required to accommodate the required modifications. 

1.18 NAMEPLATES 

A. Provide nameplates per Section 26 05 53 - Identification for Electrical Systems. 

PART 3 - EXECUTION 

3.01 GENERAL 

A. All work shall be done in accordance with NECA construction standards. 

B. Adhere to industry standards of care for safety, including: 

1. Occupational Safety and Health Act. 

2. Accident Prevention Manual for Industrial Operations, National Safety Council. 

3. ANSI/NFPA 70E, Electrical Safety Requirements for Employee Workplaces. 

4. American National Standards for Personnel Protection: Lockout/Tagout. 

5. Applicable state and local safety operating procedures. 

3.02 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver, store, and handle products according to the manufacturer's 
recommendations, using means and methods that will prevent damage, deterioration, 
and loss, including theft.  Handle all equipment carefully to prevent damage, 
breakage, denting, and scoring of finishes.  Do not install damaged equipment. 

B. Store products subject to damage by the elements above ground, undercover in a 
weather tight enclosure, with ventilation adequate to prevent condensation.  Maintain 
temperature and humidity within range required by manufacturer's instruction. 

3.03 CUTTING BUILDING CONSTRUCTION 

A. Obtain permission from the Architect and coordinate with other trades prior to cutting.  
Locate cuttings so they will not weaken structural components.  Cut carefully and only 
the minimum amount necessary.  Cut concrete with diamond core drills or concrete 
saws except where space limitations prevent the use of such tools. 
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B. All construction materials damaged or cut into during the installation of this work must 
be repaired or replaced with materials of like kind and quality as original materials by 
skilled labor experienced in that particular building trade. 

3.04 PENETRATION OF BUILDING ELEMENTS 

A. General: 

1. Penetrations of building elements by electrical systems shall not compromise the 
performance and integrity of the building element (structural, fire, smoke, 
waterproof, etc.) 

B. Fire and smoke rated elements: 

1. Electrical penetrations of fire and smoke rated floor and wall assemblies shall 
maintain fire-resistance or smoke barrier rating of the assembly.  

3.05 PAINTING 

A. Items furnished under this Division that are scratched or marred in shipment or 
installation shall be refinished with touchup paint selected to match installed 
equipment finish. 

3.06 EQUIPMENT CONNECTION 

A. For equipment furnished under this or other Divisions of the specifications, or by 
owner, provide all electrical connections necessary to serve such equipment and 
provide required control connections to all equipment so that the equipment is fully 
operational upon completion of the project.  Investigate existing equipment to be 
relocated and provide new connections as required. 

B. Contract Coordination:  Investigate vendor equipment proposed for installation and 
address and integrate the following into the construction process: 

1. Special equipment requirements identified in shop drawings or submittals. 

2. Equipment requirements for distribution system performance, for example, an 
external disconnect switch or fused disconnect switch to provide compliance with 
a governing code, a short circuit current rating, or a listing. 

C. Obtain rough-in requirements for equipment furnished under other divisions of this 
specification prior to roughing-in. Delete if housekeeping pads are not required. 
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3.07 HOUSEKEEPING PADS 

A. Provide steel reinforced concrete housekeeping pad under each floor mounted 
switchboard, transformer, motor control center, generator and/or other free standing 
electrical equipment.  Size 4" greater (horizontal minimum) than base of equipment 
mounted thereon.  Minimum height 3-1/2".  Use 3000-psi, 28 day compressive 
strength concrete and reinforcement as specified in Division 3 Section "Cast-in-Place 
Concrete".  Chamfer edges and finish smooth with all blockouts square and plumb. 

B. When housekeeping pad is poured on previously poured concrete or is for engine or 
motor driven equipment, the pad shall be reinforced (4# rebar, 12" o.c., both ways) 
and the rebar shall be tied to the existing floor via #4 rebar epoxy grouted into the 
existing concrete on 18" centers or other acceptable means.  The existing slab shall 
be thoroughly cleaned and prepared for the pad just before the pour. 

3.08 CLEAN UP 

A. Contractor shall continually remove debris, cuttings, crates, cartons, etc., created by 
his work.  Such clean up shall be done daily and at sufficient frequency to eliminate 
hazard to the public, other workmen, the building, or the Owner's employees.  Before 
acceptance of the installation, Contractor shall carefully clean cabinets, panels, 
lighting fixtures, wiring devices, cover plates, etc., to remove dirt, cuttings, paint, 
plaster, mortar, concrete, etc.  Blemishes to finished surfaces of apparatus shall be 
removed and new finish equal to the original applied. 

1. Wipe surfaces of electrical equipment.  Remove excess lubrication, paint and 
mortar droppings, and other foreign substances. 

2. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  
Replace burned-out bulbs, and those noticeably dimmed by hours of use, and 
defective and noisy starters in fluorescent, high pressure sodium, metal halide, 
and mercury vapor fixtures to comply with requirements for new fixtures. 

3.09 TESTING AND DEMONSTRATION 

A. Demonstrate that all electrical equipment operates as specified and in accordance 
with manufacturer's instructions.  Perform tests in the presence of the Architect, 
Owner or Engineer.  Provide all instruments, manufacturer's operating instructions 
and personnel required to conduct the tests.  Repair or replace any electrical 
equipment that fails to operate as specified and or in accordance with manufacturer's 
requirements. 
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B. Contractor shall remove and replace covers of electrical equipment, open manholes 
and remove/replace ceiling tiles to permit engineer to observe equipment and wiring 
provided.  For manholes:  Furnish OSHA safety compliant equipment and personnel, 
including ventilation, safety harness, ladder and flashlight. 

DIVISION 26 ELECTRICAL JOB COMPLETION FORM 

 

PROJECT NAME:   Replacement of Mechanical Units at Santa Ana Bus Base 

PROJECT 
LOCATION: 4301 W. Mac Arthur Blvd., Santa Ana, CA 

DATE: 
     

A. Electrical Inspectors Final Acceptance (Copy of certificate attached.) 

      

 

Name 
 

Agency 
 

Date 

B. Fire Marshal's Final Acceptance of Fire Alarm System (Copy of certificate 
attached.) 

      

 

Name 
 

Agency 
 

Date 

C. The following systems have been demonstrated to Owner's representative. 

 

1. Power Distribution System 
   

   

Owner's Rep. 
 

Date 

 

2. Lighting Control & 
Dimming System    

   

Owner's Rep 
 

Date 

 

3. Power Generation 
Equipment and Transfer 
Switches 

   

   

Owner's Rep 
 

Date 

 

4. Paralleling Low-Voltage 
Switchgear    

   

Owner's Rep 
 

Date 

 

5. Static Uninterruptible 
Power Supply    

   

Owner's Rep 
 

Date 

 

6. Transient Voltage 
Suppression System(s)    
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Owner's Rep 
 

Date 

D. Record Drawings 

 

Attached Transmitted previously to  
  

    

Date 

E. O & M Manuals 
   

 

Attached Transmitted previously to  
  

F. Test 
Reports     

 

Attached Transmitted previously to  
  

 

Date 

G. The work is complete in accordance with contract documents and authorized 
changes except for 

      

 

and the architect/engineer's representative is requested to meet with 

   

at 
 

o
n  

 

Supervisor of Electrical Work Time 
 

Date 

      

 

Contractors Rep. 
Signature   

Date 
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Division 26 Schedule of Values for Replacement of Mechanical Units at Santa Ana Bus 
Base 
 

Description of Work Amount 

Material and Labor Allowance 
 

Mechanical Power Connections (starter & disconnects) - Labor 
 

Labor and Material Allowance 
 

Strap Support Allowance (for existing systems) - Labor & Materials 
 

Testing, Demonstration (AHJ approvals) 
 

Close Out (Record Drawings, O&M, etc.) - Materials & Labor 
 

TOTAL DIVISION 26 
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DIVISION 26 SUBMITTAL LIST FOR OCTA REPLACEMENT OF MECHANICAL UNITS AT 
SANTA ANA BUS BASE 

SECTION 
 

DESCRIPTION SUBMIT 
RECEIVE 
DATE 

STATUS 

    
260500 
260502 

COMMON WORK RESULT FOR ELECTRICAL 
MECHANICAL-ELECTRICAL COORDINATIO  

  

260519 
 
 

LOW VOLTAGE ELECTRICAL POWER 
CONDUCTORS AND CABLES 
 

  

260526 GROUNDING AND BONDING FOR ELECTRICAL 
SYSTEMS 

  

260529 HANGERS AND SUPPORTS FOR ELECTRICAL 
SYSTEMS 

  

260533 RACEWAYS AND BOXES FOR ELECTRICAL 
SYSTEMS 

  

    
260548.16 SEISMIC CONTROLS FOR ELECTRICAL 

SYSTEMS 
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SECTION 26 05 02 

MECHANICAL – ELECTRICAL COORDINATION 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Mechanical Electrical interfaces and coordination.   

2. Code requirements for Electrical equipment spaces and rooms. 

1.02 RELATED SECTIONS: 

A. Division 23 – Mechanical: Products Installed But Not Furnished Under This Section 

B. Division 23 – Mechanical: Certain motor starters, control devices, disconnects and 
circuitry as defined in this section.   

1.03 MECHANICAL COORDINATION 

A. The coordination matrix in this section will take precedence over all other Specification 
Sections responsibility matrices. 

B. The Design/Build Electrical Contractor shall attend design team coordination 
meetings, identify space requirements for the electrical equipment, if submittals are 
available investigate the power requirements for the Owner's existing and proposed 
equipment, and ensure that all design information is obtained and that conflicts with 
the architectural, structural, mechanical, or other portions of the project are resolved 
prior to installation of electrical systems. The basis of this coordination shall be the 
most current set of Mechanical drawings and correspondence received prior to the 
current budget.  Any electrical work necessary to serve Mechanical items not 
specified via the above outline is not included in the Division 26 scope of work.  

C. The Mechanical & Electrical Contractors shall coordinate and pay special attention to 
NEC Article 110-26, specifically: 

1. Requirements for Electrical Spaces: Spaces About Electrical Equipment 
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2. Dedicated Equipment Space.  All switchboards, panel boards, distribution 
boards, and motor control centers shall be located in dedicated spaces and 
protected from damage. 

a. Exception:  Control equipment that by its very nature or because of other 
rules of the Code must be adjacent to or within sight of its operating 
machinery shall be permitted in those locations.   

3. Indoor.  Indoor installations shall comply with 110.26(F)(1)(a) through (F)(1)(d). 

4. Dedicated Electrical Space.  The space equal to the width and depth of the 
equipment and extending from the floor to a height of 1.8 m (6 ft.) above the 
equipment or to the structural ceiling, whichever is lower, shall be dedicated to 
the electrical installation.  No piping, ducts, leak protection apparatus, or other 
equipment foreign to the electrical installation shall be located in this zone. 

a. Exception: Suspended ceilings with removable panels shall be permitted 
within the 1.8-m (6-ft.) zone. 

5. Foreign Systems.  The area above the dedicated space required by 
110.26(F)(1)(a) shall be permitted to contain foreign systems, provided protection 
is installed to avoid damage to the electrical equipment from condensation, leaks, 
or breaks in such foreign systems. 

6. Sprinkler Protection.  Sprinkler protection shall be permitted for the dedicated 
space where the piping complies with this section.   

7. Suspended Ceilings.  A dropped, suspended, or similar ceiling that does not add 
strength to the building structure shall not be considered a structural ceiling. 

8. Outdoor.  Outdoor electrical equipment shall be installed in suitable enclosures 
and shall be protected from accidental contact by unauthorized personnel, or by 
vehicular traffic, or by accidental spillage or leakage from piping systems.  The 
working clearance space shall include the zone described in 110.26(A).  No 
architectural appurtenance or other equipment shall be located in this zone.   

D. The Design/Build Electrical Contractor shall coordinate all power and control 
requirements for the electrical connections to Mechanical Systems with the 
Design/Build Mechanical Contractor.  The following are guidelines for responsibility 
between the Design/Build Mechanical and  Electrical Contractors: 

E. Electrical characteristics (listed below) of all mechanical equipment shall be provided 
by the Mechanical Design Build Subcontractor to the Electrical Design Build 
Subcontractor: 
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1. Voltage (selected with consideration of the project standard available voltages) 

2. Full or Running Load amps 

3. Locked Rotor Amps 

4. Minimum Circuit Ampacity. 

5. Maximum Overcurrent Protective device (and limitations as to type of fuse, 
HACR” circuit breaker, etc) 

6. Harmonic characteristics of Adjustable Frequency Drives provided for the project. 

F. Starters and Disconnect Switches:  Except where specifically provided by the 
Design/Build Mechanical Contractor, the Design/Build Electrical Contractor shall 
provide all required disconnect switches (fused or non-fused as required by code), 
and motor starters.  The motor starters are to include:120 Volt H-O-A switches, control 
power transformer, motor circuit protector and (2) auxiliary contacts as required for 
control purposes including one normally open and one normally closed contact.  If 
individual motor starters/contactors are provided they may be the combination type at 
the contractor’s option, with the disconnect switch, motor circuit protector, and starter 
built into a single unit.  The Design/Build Electrical Contractor shall coordinate with 
the Design/Build Mechanical Contractor the horsepower, motor speed, KW, AIC 
rating, etc. of all mechanical system loads and provide the proper type of motor starter 
or contactor. Control and Interlock Wiring:  The Design/Build Mechanical Contractor 
is responsible for providing and installing all low voltage control wiring. The 
Design/Build Electrical Contractor shall provide all power wiring to mechanical 
equipment shown on drawings or by coordination with mechanical contractor, 
including wiring to 120 volt fans, pumps, control devices such as timers or 
thermostats, that are furnished by the Design/ build Mechanical Contractor and 
installed by the Design/Build Electrical Contractor.  Wall mounted boxes and conduit 
to ceiling space for the installation of low voltage thermostats or controls shall be 
provided by the Mechanical Contractor.  Coordinate locations with electrical 
contractor prior to rough-in.  

G. Control Devices:  All HVAC control devices including thermostats, relays, etc. shall 
be furnished by the Design/Build Mechanical Contractor, except as defined by the 
attached coordination matrix. 

H. (2) Auxiliary contacts within motor starters (1) Normally Open and (1) Normally Closed 
shall be provided unless otherwise previously coordinated. 

I. All control wiring for Motor Starters shall be by the Mechanical Contractor, except for 
starters controlled by FA (item #3 in matrix) 
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Control Panels:  The Design/Build Mechanical Contractor shall provide all HVAC 
System control panels.  The Design/Build Electrical Contractor shall provide the 
necessary 120 volt power to each panel as well as to junction boxes, at locations 
designated by the Design/Build Mechanical Contractor, for control power. 

J. Each 120 volt branch circuit which serves mechanical control equipment shall not be 
used to serve other loads.  Any phone lines necessary for monitoring or control of 
Mechanical panels or systems are to be provided by others unless coordinated with 
the Design/Build Electrical Contractor. 

1.04 LIFE SAFETY SYSTEMS: 

A. The Design/Build Electrical Contractor shall provide all required Life Safety System 
controls, relays, wiring, detectors, 120V connections to motorized dampers, etc.  The 
duct smoke detectors are to be a part of the Fire Alarm System and the Design/Build 
Mechanical Contractor shall provide, locate, and install a contact block (in all HVAC 
equipment to be shut down) and all interlock wiring for automatic HVAC equipment 
shutdown upon detection of smoke between the duct detector and this block shall be 
installed by the EC. These detectors shall have local alarm indicating lights and be 
zoned to the main Fire Alarm System to facilitate easy location of a detector when in 
trouble or alarm condition.  The number of dampers & duct smoke detectors shall be 
based on the most current set of Mechanical drawings/schedules or correspondence 
received prior to GMP Pricing Set (50% Construction Documents). 

B. Where required the Design/Build Electrical Contractor shall provide smoke detectors 
at the ceiling of all rated corridors and provide the necessary fire alarm and 120 volt 
power connections to the fire/smoke dampers that are furnished and installed by the 
Design/Build Mechanical Contractor. 

C. The Design/Build Electrical Contractor and the Design/Build Mechanical Contractor 
are to verify, with the local authorities having jurisdiction, which HVAC equipment 
must be controlled by the Fire Alarm System and the sequence of control in the fire 
mode. 

D. Flow, tamper & pressure switches for Sprinkler System shall be provided and installed 
by Fire Protection Contractor. 

1.05 MISCELLANEOUS SYSTEM INTERFACE. 

A. Heat trace calculations, provision of insulation and maintenance shall be by 
Mechanical and Fire Protection subcontractors.  Heat tracing will be provided and 
installed per the schedule.  Heat tracing shall be rated for 277 volt wiring unless noted 
otherwise. Controllers shall be provided by the Mechanical and Fire Protection 
subcontractors. Controllers shall have integral GFCI Protection and (2) sets of alarm 
dry contacts. 
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1.06 MECHANICAL - ELECTRICAL INTERFACE 

A. Unless otherwise indicated, equipment and controls are to be furnished, installed, and 
wired in accordance with the following schedule; coordinate all work with Division 23 
- Mechanical. 

B. Key Notes:   

1. GC = General Contractor 

2. M = Mechanical Contractor Division 23 

3. E = Electrical Contractor Division 26 

4. CC = Controls Contractor Division 23 

5. FPC = Fire Protection Contractor Division 23 

6. NA = Not Applicable to this project 

7. NA = Not Applicable to this project 

8. O = Owner 

9. FA = FA Subcontractor Under Electrical Division 

10. P = Plumbing Contractor Division 22 

 

 

 

 

Item 
Furnished 
By 

Installed 
By 

Power 
Wiring 
By 

Control 
Wiring 
By 

Testing & 
Balancing 
By 

1 Equipment Motors: M M E CC M 

2 
Magnetic Motor Starters, 
automatically controlled with or 
without HOA switches 

E E E CC M 
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Item 
Furnished 
By 

Installed 
By 

Power 
Wiring 
By 

Control 
Wiring 
By 

Testing & 
Balancing 
By 

3 
Magnetic Motor Starters, 
automatically controlled  by FA 
System only. 

E E E E M 

4 
Magnetic Motor Starters, 
manually controlled 

E E E E M 

5 
Magnetic Motor Starters, 
furnished with mechanical 
equipment, factory mounted 

M M E MC/CC M 

6 
Sail switches if required for 
positive air flow annunciation. 

NA NA NA NA NA 

7 

Proofs to FA system for 
positive air flow annunciation 
on pressurization fan motor 
starters will be provided from 
contacts in the VFD’s. 

M E E EC E/M 

8 
Variable Frequency Drives w/ 
Integral Disconnects 

M/CC E E MC/CC M 

9 
Disconnect switches (not 
mentioned otherwise) and 120-
volt recepts.  

E E E -- -- 

10 
Maintain NEC Code clearance 
around Factory installed 
disconnects. 

M M NA NA NA 

11 
Disconnect switches, manual 
motor starters, thermal 
overload switches 

E E E NA E/M 

12 
Div 23 Controls, valves, float 
controls, damper motors, other 
misc. 

CC/M CC/M E CC M 

13 
Div 23 Controls, line voltage T-
stats 

t.b.d E E E M 

14 
Environmental Control 
Systems 

CC CC E CC CC/M 

34 Water Heaters P P E CC P 

35 
Hot Water Circulation Pump 
Motor Starters- Packaged 

P E E CC P 

36 
Concrete Pad for TI Generator 
Fuel Tank 

NA NA NA NA NA 

42 Heat Trace for Plumbing P E E NA E 

43 Heat Trace for Mechanical M E E NA E 

76 Magnetic Motor Starters, not 
furnished with equipment. 

EC EC EC MC/CC MC 
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Item 
Furnished 
By 

Installed 
By 

Power 
Wiring 
By 

Control 
Wiring 
By 

Testing & 
Balancing 
By 

77 Speed Controller for small 
exhaust fans 

M E E M M 

78 Mechanical Equipment not 
covered above 

M M E M M 

79 Shut down of mechanical 
equipment greater than 2000 
CFM 

M/E M E E/FA E/M/FA 

82 Submetering, data acquisition 
and building display per 
Chapter 12 of SEC 

E E E M/CC M/CC 

83 Interconnecting wiring between 
sections for split cabinet 
mechanical equipment 

M M M M/CC M/CC 

84 SCCR Compliance with NEC 
for equipment 

M - - -  

85 Chapter 12 Metering head-end, 
programming, dashboard, and 
connection of all meters to 
BAS. 

M/CC M/CC E M/CC M/CC 

 

END OF SECTION 
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SECTION 26 05 19  

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUBMITTALS 

A. Product Data:  For each type of product. 

B. Field quality-control reports. 

PART 2 - PRODUCTS 

2.01 CONDUCTORS AND CABLES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following: 

1. Alcan Products Corporation; Alcan Cable Division. 

2. Alpha Wire. 

3. Belden Inc. 

4. Encore Wire Corporation. 

5. General Cable Technologies Corporation. 

6. Southwire Incorporated. 

7. Or approved equal. 

B. Copper Conductors:  Comply with NEMA WC 70/ICEA S-95-658. 

C. Conductor Insulation:  Comply with NEMA WC 70/ICEA S-95-658 and UL 83 for Type 
THW-2, Type THHN-THWN, and UL 44 for Type XHHW-2. 
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D. Multi-conductor Cable:  Comply with NEMA WC 70/ICEA S-95-658 for metal-clad 
cable, Type MC with ground wire. 

E. Fire Rated Cable:  Compliant with application.   

1. Underwriter’s Laboratories Circuit Integrity Systems FHIT 120.  Type RHW in 
compatible raceway (horizontal runs only).    

2. Underwriter’s Laboratories Fire Resistive Cable (FHJR).  Mineral Insulated 
Cable.  Complete with mounting provisions, termination, and isolation 
appurtenances. 

3. MC Cable, 90C Certified to UL 2196, FHIT 120 minutes.  Suitable for horizontal 
and vertical applications. 

2.02 CONNECTORS AND SPLICES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following: 

1. AFC Cable Systems, Inc. 

2. Gardner Bender. 

3. Hubbell Power Systems, Inc. 

4. Ideal Industries, Inc. 

5. Ilsco; a branch of Bardes Corporation. 

6. NSi Industries LLC. 

7. O-Z/Gedney; a brand of the EGS Electrical Group. 

8. 3M; Electrical Markets Division. 

9. Tyco Electronics. 

10. Or approved equal. 

B. Description:  UL listed, factory-fabricated connectors and splices of size, ampacity 
rating, material, type, and class for application and service indicated. 
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C. For #14 through #10 AWG wire sizes, provide insulated spring wire connectors or 
insulated compression connectors. 

D. For #8 AWG wire, use solderless pressure connectors with insulating sleeves. 

E. For #6 AWG and through #2, optional use split bolt connectors with manufactured 
insulation covers or tape sufficient to provide 150% insulation level.  

F. For #6 and larger:  Compression connectors using compression dies designed for the 
exact connector being terminated. Provide insulting sleeves manufactured specifically 
for the connector being used.  Mechanical termination integral to overcurrent 
protective devices are also acceptable. 

2.03 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with NFPA 70. 

PART 3 - EXECUTION 

3.01 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

B. Branch Circuits:  Copper.  Solid for 10 AWG and smaller; stranded for 8 AWG and 
larger, except VFC cable, which shall be extra flexible stranded. 

3.02 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND               

WIRING METHODS 

C. Service Entrance: Type XHHW-2, single conductors in raceway installed 
underground. 

D. Exposed Feeders and Branch Circuits: Type THHN-THWN, single conductors in 
raceway. 

E. Feeders and Branch Circuits Concealed in Ceilings, Walls, Partitions, and 
Crawlspaces: Type THHN-THWN, single conductors in raceway. 

F. Feeders and Branch Circuits Concealed in below grade concrete walls, below Slabs-
on-Grade, and Underground:  Type XHHW-2, single conductors in raceway. 
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G. Feeder and Branch Circuits exposed above roofing:  XHHW-2. 

H. Feeders Installed below Raised Flooring: Type THHN-THWN, single conductors in 
raceway. 

I. Fire Rated Feeders: Mineral-insulated, metal-sheathed cable, Type MI.  Installed 
within the limitations of the product listing and in accordance with manufacturer’s 
instruction.  Routing shall provide access for maintenance.  Rigidly secure 
manufacturer’s cable supports to structure. 

J. Cord Drops and Portable Appliance Connections:  Type SO, hard service cord with 
stainless-steel, wire-mesh, strain relief device at terminations to suit application. 

K. Variable Frequency Controller Output Circuits:  Type XHHW-2 in metal conduit. 

3.03 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points 
according to Section 26 05 33 "Raceways and Boxes for Electrical Systems" prior to 
pulling conductors and cables. 

C. Use manufacturer-approved pulling compound or lubricant where necessary; 
compound used must not deteriorate conductor or insulation.  Do not exceed 
manufacturer's recommended maximum pulling tensions and sidewall pressure 
values. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable 
grips, that will not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

F. Support cables according to Section 26 05 29 "Hangers and Supports for Electrical 
Systems." 

G. Complete cable tray systems installation according to Section 26 05 36 "Cable Trays 
for Electrical Systems" prior to installing conductors and cables. 

3.04 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  If manufacturer's torque values are not indicated, use those 
specified in UL 486A-486B. 
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B. Make splices, terminations, and taps that are compatible with conductor material  and 
that possess equivalent or better mechanical strength and insulation ratings than 
unspliced conductors. 

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack. 

3.05 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 26 05 53 
"Identification for Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other 
end of conductor, and identify as spare conductor. 

3.06 PENETRATIONS 

A. Penetrate fire barriers, smoke barriers, vapor barriers, roofing materials and other 
rated architectural elements in a manner that preserves the rating of the architectural 
element. 

B. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to 
restore original fire-resistance rating of assembly.  

3.07 FIELD QUALITY CONTROL 

C. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

D. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
test and inspect components, assemblies, and equipment installations, including 
connections. 

E. Perform the following tests and inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Infrared Scanning:  After Substantial Completion, but not more than 60 days after 
Final Acceptance, perform an infrared scan of each splice in conductors No. 3 
AWG and larger.  Remove box and equipment covers so splices are accessible 
to portable scanner.  Correct deficiencies determined during the scan. 
a. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 

of each splice 11 months after date of Substantial Completion. 
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b. Instrument:  Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values.  Provide 
calibration record for device. 

c. Record of Infrared Scanning:  Prepare a certified report that identifies splices 
checked and that describes scanning results.  Include notation of 
deficiencies detected, remedial action taken and observations after remedial 
action. 

F. Test and Inspection Reports:  Prepare a written report to record the following: 

1. Procedures used. 

2. Results that comply with requirements. 

3. Results that do not comply with requirements and corrective action taken to 
achieve compliance with requirements. 

G. Cables will be considered defective if they do not pass tests and inspections. 

END OF SECTION 
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SECTION 26 05 26  

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Plans showing dimensioned as-built locations of grounding features specified in "Field 
Quality Control" Article, including the following: 

1. Test wells. 

2. Ground rods. 

3. Ground rings. 

4. Grounding arrangements and connections for separately derived systems. 

5. Grounding for sensitive electronic equipment. 

C. Field quality-control reports. 

D. Operation and Maintenance Data:  For grounding to include in emergency, operation, 
and maintenance manuals. In addition to items specified in Division 01 Section 
"Operation and Maintenance Data," include the following: 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 
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2.02 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise 
required by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 

2. Stranded Conductors:  ASTM B 8. 

3. Tinned Conductors:  ASTM B 33. 

C. Grounding Bus:  Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in 
cross section, with 9/32-inch holes spaced 1-1/8 inches apart.  Stand-off insulators 
for mounting shall comply with UL 891 for use in switchboards, 600 V.  Lexan or PVC, 
impulse tested at 5000 V. 

2.03 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
applications in which used and for specific types, sizes, and combinations of 
conductors and other items connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type 
with at least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit 
manufacturer for materials being joined and installation conditions. 

D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solder less compression-
type wire terminals, and long-barrel, two-bolt connection to ground bus bar. 

2.04 GROUNDING ELECTRODES 

A. Ground Rods:  Copper-clad steel; 3/4-inch diameter by 10 feet. 
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PART 3 - EXECUTION 

3.01 APPLICATIONS 

A. Provide grounding and bonding required by NFPA 70, as adopted by the local 
authority having jurisdiction.  Detailed aspects of code requirements for grounding 
and bonding may not be indicated within the contract documents, however, all aspects 
of code compliance are the responsibility of the contractor. 

B. Conductors:  Install solid conductor for No.10 AWG and smaller, and stranded 
conductors for larger unless otherwise indicated. 

C. Underground Grounding Conductors:  Install bare copper conductor, No.2/0 AWG 
minimum. 

1. Bury at least 24 inches below grade. 

D. Isolated Grounding Conductors:  Green-colored insulation with continuous yellow 
stripe.  On feeders with isolated ground, identify grounding conductor where visible to 
normal inspection, with alternating bands of green and yellow tape, with at least three 
bands of green and two bands of yellow. 

E. Grounding Bus:  Install in electrical and telephone equipment rooms, in rooms 
housing service equipment, and elsewhere as indicated. 

1. Install bus on insulated spacers 2 inches minimum from wall, 6 inches above 
finished floor unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, 
across top of doorway, and down to specified height above floor; connect to 
horizontal bus. 

F. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 

2. Underground Connections:  Welded connectors except at test wells and as 
otherwise indicated. 

3. Connections to Ground Rods at Test Wells:  Bolted connectors. 

4. Connections to Structural Steel:  Welded connectors. 

3.02 UNDERGROUND DISTRIBUTION SYSTEM 

A. Comply with IEEE C2 grounding requirements. 
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B. Grounding Manholes and Handholes:  Install a driven ground rod through manhole or 
handhole floor, close to wall, and set rod depth so 4 inches will extend above finished 
floor.  If necessary, install ground rod before manhole is placed and provide No. 1/0 
AWG bare, tinned-copper conductor from ground rod into manhole through a 
waterproof sleeve in manhole wall.  Protect ground rods passing through concrete 
floor with a double wrapping of pressure-sensitive insulating tape or heat-shrunk 
insulating sleeve from 2 inches above to 6 inches below concrete.  Seal floor opening 
with waterproof, nonshrink grout.  Bond ground rod to duct bank grounding 
conductors. 

C. Grounding Connections to Metal Parts:  Bond exposed-metal parts such as lid, 
inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or 
handhole, to ground rod or grounding conductor.  Make connections with No. 4 AWG 
minimum, stranded, hard-drawn copper bonding conductor.  Train conductors level 
or plumb around corners and fasten to manhole walls.  Connect to cable armor and 
cable shields according to written instructions by manufacturer of splicing and 
termination kits. 

D. Pad-Mounted Transformers and Switches:  Install two ground rods and ground ring 
around the pad.  Ground pad-mounted equipment and noncurrent-carrying metal 
items associated with substations by connecting them to underground cable and 
grounding electrodes.  Install tinned-copper conductor not less than No. 2 AWG for 
ground ring and for taps to equipment grounding terminals.  Bury ground ring not less 
than 6 inches from the foundation. 

3.03 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Isolated Grounding Receptacle Circuits:  Install an insulated equipment grounding 
conductor connected to the receptacle grounding terminal.  Isolate conductor from 
raceway and from panelboard grounding terminals.  Terminate at equipment 
grounding conductor terminal of the applicable derived system or service unless 
otherwise indicated. 

C. Isolated Equipment Enclosure Circuits:  For designated equipment supplied by a 
branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with 
a nonmetallic raceway fitting listed for the purpose.  Install fitting where raceway 
enters enclosure, and install a separate insulated equipment grounding conductor.  
Isolate conductor from raceway and from panelboard grounding terminals.  Terminate 
at equipment grounding conductor terminal of the applicable derived system or 
service unless otherwise indicated. 

D. Signal and Communication Equipment:  In addition to grounding and bonding required 
by NFPA 70, provide a separate grounding system complying with requirements in 
TIA/ATIS J-STD-607-A. 
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1. For telephone, alarm, voice and data, and other communication equipment, 
provide No. 4 AWG minimum insulated grounding conductor in raceway from 
grounding electrode system to each service location, terminal cabinet, wiring 
closet, and central equipment location. 

2. Service and Central Equipment Locations and Wiring Closets:  Terminate 
grounding conductor on a 1/4-by-4-by-12-inch grounding bus. 

3. Terminal Cabinets:  Terminate grounding conductor on cabinet grounding 
terminal. 

E. Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode in addition to 
grounding conductor installed with branch-circuit conductors. 

3.04 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible unless 
otherwise indicated or required by Code.  Avoid obstructing access or placing 
conductors where they may be subjected to strain, impact, or damage. 

B. Ground Bonding Common with Lightning Protection System:  Comply with NFPA 780 
and UL 96 when interconnecting with lightning protection system.  Bond electrical 
power system ground directly to lightning protection system grounding conductor at 
closest point to electrical service grounding electrode.  Use bonding conductor sized 
same as system grounding electrode conductor, and install in conduit. 

C. Ground Rods:  Drive rods until tops are 2 inches below finished floor or final grade 
unless otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and 
as otherwise indicated.  Make connections without exposing steel or damaging 
coating if any. 

2. For grounding electrode system, install at least three rods spaced at least one-
rod length from each other and located at least the same distance from other 
grounding electrodes, and connect to the service grounding electrode conductor. 

D. Test Wells:  Ground rod driven through drilled hole in bottom of handhole.  Handholes 
are specified in Division 26 Section "Underground Ducts and Raceways for Electrical 
Systems," and shall be at least 12 inches deep, with cover. 

1. Test Wells:  Install at least one test well for each service unless otherwise 
indicated.  Install at the ground rod electrically closest to service entrance.  Set 
top of test well flush with finished grade or floor. 



REPLACEMENT OF MECHANICAL UNITS 

AT SANTA ANA BUS BASE 

C-4-2550 

EXHIBIT B 
 

 

 
GROUNDING AND BONDING FOR 
ELECTRICAL SYSTEMS 

 26 05 26 - 6 

 

E. Bonding Straps and Jumpers:  Install in locations accessible for inspection and 
maintenance except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to 
penetrate any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  
Install bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type 
connection is required, use a bolted clamp. 

F. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in 
conduit, from building's main service equipment, or grounding bus, to main metal 
water service entrances to building.  Connect grounding conductors to main 
metal water service pipes; use a bolted clamp connector or bolt a lug-type 
connector to a pipe flange by using one of the lug bolts of the flange.  Where a 
dielectric main water fitting is installed, connect grounding conductor on street 
side of fitting.  Bond metal grounding conductor conduit or sleeve to conductor at 
each end. 

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass 
water meters.  Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from 
equipment shutoff valve. 

G. Grounding for Steel Building Structure:  Install a driven ground rod at base of each 
corner column and at intermediate exterior columns at distances not more than 60 
feet apart.  Bond rods together. 

H. Ground Ring:  Install a grounding conductor, electrically connected to each building 
structure ground rod and to each steel column, extending around the perimeter of 
building. 

1. Install bare copper conductor not less than No. 3/0 AWG for ground ring and for 
taps to building steel. 

2. Bury ground ring not less than 24 inches from building's foundation. 

I. Ufer Ground: 

1. Provide Ufer grounding electrode. 
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2. Bond grounding conductor to reinforcing steel in at least four locations and to 
anchor bolts.  Extend grounding conductor below grade and connect to building's 
grounding grid or to grounding electrode external to concrete. 

3.05 LABELING 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems" 
Article for instruction signs.  The label or its text shall be green. 

B. Install labels at the telecommunications bonding conductor and grounding equalizer 
and at the grounding electrode conductor where exposed. 

1. Label Text:  "If this connector or cable is loose or if it must be removed for any 
reason, notify the facility manager." 

3.06 TESTING 

A. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have 
been energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to 
manufacturer's written instructions. 

3. Grounding Electrodes; 

a. Test completed grounding system at service disconnect and at ground test 
wells.  Perform tests by fall-of-potential method according to IEEE 81. 

b. Provide a supplemental grounding electrode where system ground 
resistance exceeds 10 ohms and retest.  If resistance to ground still exceeds 
specified values, notify Architect promptly and include recommendations to 
reduce ground resistance. 

B. Grounding system will be considered defective if it does not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

3.07 GROUNDING ELECTRODES 

A. Provide as shown and/or required.  Connect the grounding electrode conductor to 
each grounding electrode. 
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3.08 SIZE OF GROUND WIRE 

A. As required by National Electric Code.  Where ground wire is exposed to physical 
damage protect with rigid non-ferrous conduit as permitted by applicable code. 

3.09 GROUND CONNECTION OF PIPING 

A. Metal internal piping shall be grounded. 

3.10 CONNECTION TO THE POWER GROUND BUS 

A. Furnish and install connections in accordance with the codes; including but not limited 
to: 

1. Raceway system 

2. Switchboard 

3. Service neutral 

4. "Separately derived system" (transformer or emergency power supply) 

5. Electrically operated equipment and devices. 

B. No device or equipment shall be connected for electrical service which has a neutral 
conductor connected to a grounding conductor or to the frame within the device or 
equipment. 

3.11 METHOD OF CONNECTIONS 

A. Make all ground connections and ground cable splices by thermal welding or copper 
compression set type connectors U.L. listed for grounding purposes.  Grounding lugs, 
where provided as standard manufacturer's items on equipment furnished, may be 
used. 

3.12 EXPANSION FITTINGS 

A. In conduit runs requiring an expansion fitting, a bonding jumper shall be installed 
around the fitting to maintain continuous ground continuity.  Jumper shall allow for 
maximum movement of the fitting. 
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3.13 GROUND CABLE CROSSING EXPANSION JOINTS 

A. Ground cables crossing expansion joints or similar separations in structures or paved 
areas shall be protected from damage by means of suitable approved devices or 
methods of installation which will provide the necessary slack in the cable across the 
joint to permit movement.  Stranded or other approved flexible copper run or jumper 
shall be used across such separations. 

3.14 GROUNDING FOR FEEDERS 

A. Provide a grounding bushing with ground conductor sized in accordance with NEC 
table 250.122 to the grounding bus in the panelboard and switchboards. 

3.15 PANELBOARD BONDING 

A. Provide a bonding conductor not smaller than #10 AWG between the ground bus in 
the normal and emergency panels and/ or two or more emergency panelboards fed 
from separate transfer switches, serving the same individual patient vicinity in 
accordance with NEC 517.14.   

END OF SECTION 
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SECTION 26 05 29  

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

B. Section 26 05 48 - "Seismic Controls for Electrical Systems" for products and 
installation requirements necessary for compliance with seismic criteria. 

1.02 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 

2. Concrete bases (housekeeping pads) for electrical equipment. 

1.03 REFERENCES 

A. ASTM A325:  American Society for Testing and Materials - Standard Specification for 
Structural Bolts. 

B. ASTM A603:  American Society for Testing and Materials - Standard Specification for 
Zinc-Coated Steel Structural Wire Rope. 

C. IBC:  International Building Code. as adopted and amended by local jurisdiction. 

D. ICC:  International Code Council. 

E. MFMA-3:  Metal Framing Manufacturers Association's Metal Framing Standards 
Publication. 

F. MSS SP-58: Manufacturers Standardization Society of the Valve and Fittings Industry 
Standard for Pipe Hangers and Supports - Materials, Design, and Manufacture. 

G. NECA 1: National Electrical Contractors Association Standard Practices for Good 
Workmanship in Electrical Contracting. 
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H. OSHPD:  State of California, Office of Statewide Health Planning and Development. 

1.04 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.05 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for raceways, including comprehensive 
engineering analysis by a qualified professional engineer, registered in the same state 
as the project, using appropriate performance requirements and design criteria.  Refer 
to:  Section 26 05 48 "Seismic Controls for Electrical Systems".   

1. Design supports for raceways capable of supporting combined weight of 
supported systems and its contents plus 25% spare space capacity. 

2. Design equipment supports capable of supporting combined operating weight of 
supported equipment and connected systems and components. 

B. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum 
loads calculated or imposed for this Project, with a minimum structural safety factor 
of five times the applied force. 

1.06 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel slotted support systems. 

2. Nonmetallic slotted support systems. 

B. Shop Drawings: Show fabrication and installation details. 

1. Trapeze hangers.  Include Product Data for components. 

2. Steel slotted channel systems.  Include Product Data for components. 

3. Nonmetallic slotted channel systems.  Include Product Data for components. 

4. Equipment supports. 
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C. Seismic Data:   Signed and sealed by a qualified professional engineer and 
associated structural calculations.  Coordinate with submittal requirements of Section 
26 05 48 "Seismic Controls for Electrical Systems". 

1.07 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  
Concrete, reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  
These items are specified in Division 07 Section "Roof Accessories." 

PART 2 - PRODUCTS 

2.01 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated 
components for field assembly. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Allied Tube & Conduit. 

b. Cooper B-Line, Inc.; a division of Cooper Industries. 

c. ERICO International Corporation. 

d. GS Metals Corp. 

e. Thomas & Betts Corporation. 

f. Unistrut; Tyco International, Ltd. 

g. Wesanco, Inc. 

h. Or approved equal. 

2. Finishes: 

a. Plated Coatings:  Zinc Plated. Fitting and accessories - zinc plated  

b. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according 
to MFMA-3. Fitting and accessories - hot-dip galvanized or stainless steel 
where hot-dip galvanized is not available.  
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c. Nonmetallic Coatings:  Manufacturer's standard PVC, polyurethane, or 
polyester coating applied according to MFMA-4. Fitting and accessories - 
PVC coated or stainless steel where PVC coated is not available. 

d. High Performance Coatings:  Manufacturer's standard epoxy or acrylic 
coating applied according to MFMA-4. 

3. Channel Dimensions:  Selected for applicable load criteria. 

B. Aluminum Slotted Support Systems:  Structural-grade, factory-formed, aluminum 
channels and angles.   Comply with MFMA-3, factory-fabricated components. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Allied Tube & Conduit. 

b. Cooper B-Line, Inc.; a division of Cooper Industries. 

c. GS Metals Corp. 

d. ERICO International Corporation. 

e. Thomas & Betts Corporation. 

f. Unistrut; Tyco International, Ltd. 

g. Or approved equal. 

2. Fittings and Accessories:  Products of channel and angle manufacturer and 
designed for use with those items. 

3. Fitting and Accessory Materials:  Same as channels and angles 

4. Rated Strength:  Selected to suit structural loading and applicable seismic forces. 

C. Nonmetallic Slotted Support Systems:  Structural-grade, factory-formed channels and 
angles  

D.  

1. Manufacturers: 

a. Allied Tube & Conduit. 
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b. Cooper B-Line, Inc.; a division of Cooper Industries. 

c. Fabco Plastics Wholesale Limited. 

d. Seasafe, Inc. 

e. Or approved equal. 

2. Fittings and Accessories:  Products of channel and angle manufacturer and 
designed for use with those items. 

3. Fitting and Accessory Materials:  Same as channels and angles, except metal 
items may be stainless steel. 

4. Rated Strength:  Selected to suit structural loading and applicable seismic forces. 

E. Raceway and Cable Supports:  As described in NECA 1. 

F. Conduit and Cable Support Devices:  Steel hangers, clamps, and associated fittings, 
designed for types and sizes of raceway or cable to be supported. 

G. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting 
of threaded body and insulating wedging plug or plugs for non-armored electrical 
conductors or cables in riser conduits.  Plugs shall have number, size, and shape of 
conductor gripping pieces as required to suit individual conductors or cables 
supported.  Body shall be malleable iron. 

H. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel 
plates, shapes, and bars; black and galvanized. 

I. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical 
items or their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland 
cement concrete, steel, or wood, with tension, shear, and pullout capacities 
appropriate for supported loads and building materials where used. 

a. Manufacturers:  Subject to compliance with requirements, provide products 
by one of the following: 

1) Hilti Inc. 

2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 

3) MKT Fastening, LLC. 
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4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 
 

5) Or approved equal.  

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 

a. Manufacturers:  Subject to compliance with requirements, provide products 
by one of the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 

2) Empire Tool and Manufacturing Co., Inc. 

3) Hilti Inc. 

4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 

5) MKT Fastening, LLC. 
 

6) Or approved equal. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to 
MSS Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable 
for attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM 
A 325. 

6. Toggle Bolts:  All-steel springhead type. 

7. Hanger Rods:  Threaded steel. 

2.02 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit 
dimensions of supported equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for 
steel shapes and plates. 
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PART 3 - EXECUTION 

3.01 SUPPORT INSTALLATION -GENERAL 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified 
in this Article. 

B. Strength of Support Assemblies:  Where not indicated, select sizes of components so 
strength will be adequate to carry present and future static loads within specified 
loading limits.  Minimum static design load used for strength determination shall be 
weight of supported components plus 50% of load. 

C. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor 
and fasten electrical items and their supports to building structural elements by the 
following methods unless otherwise indicated by code: 

1. To Wood:  Fasten with lag screws or through bolts. 

2. To New Concrete:  Bolt to concrete inserts or use expansion anchor fasteners. 

3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion 
anchor fasteners on solid masonry units. 

4. To Existing Concrete:  Expansion anchor fasteners. 

5. Instead of expansion anchors, powder-actuated driven threaded studs provided 
with lock washers and nuts may be used in existing standard-weight concrete 4 
inches thick or greater.  Do not use for anchorage to lightweight-aggregate 
concrete or for slabs less than 4 inches thick. 

6. To Steel:  Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS 
SP-69. 

7. To Light Steel:  Sheet metal screws. 

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount 
cabinets, panelboards, disconnect switches, control enclosures, pull and junction 
boxes, transformers, and other devices on slotted-channel racks attached to 
substrate. 

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid 
reinforcing bars. 
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3.02 HANGERS AND SUPPORTS FOR RACEWAYS 

A. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space 
supports for EMT, IMC, and RMC as scheduled in NECA 1, where Table 1 lists 
maximum spacings less than stated in NFPA 70.  Minimum rod size shall be 1/4 inch 
in diameter. 

B. Suspended ceiling systems:  Do not attach raceways to ceiling suspension system 
hangers.   

C. Raceways 3/4" (20mm) and smaller serving equipment located within ceiling cavity or 
mounted on or supported by the ceiling grid system may be supported by dedicated 
#12 ga. galvanized, soft annealed mild steel wire hangers.  Two raceways maximum 
per hanger.  Attach raceways to wires with clips manufactured for the purpose.  

D. Raceways 1" and larger:  Provide lay-in pipe hangers on 1/4" (6mm) or larger all 
threaded rods attached to metal ceiling inserts or to structural members at not greater 
than spacing noted above and within 12" (300mm) of each change in direction.   

E. Multiple Raceways or Cables:  When more than two raceways will use the same 
routing, group together on a channel trapeze support system supported by threaded 
rods attached to metal ceiling inserts or structural members.  Size supports for 
multiple raceways for 25% future capacity.   Trapeze shall be sized in accordance 
with SMACNA Guidelines with conduit weight taken to be as listed for same size pipe 
filled of water. 

1. Secure raceways and cables to these supports with single-bolt conduit clamps. 

3.03 VERTICAL CABLE SUPPORTS 

A. Provide cable support for vertical cable runs as required by NFPA 70. 

3.04 SUPPORT FOR LIGHT FIXTURES 

A. Provide support system designed by registered engineer for all light fixtures over 50 
pounds. 

B. Recessed mounted type fixtures less than 20 pounds installed in lay-in ceiling:  
Provide four support clips, Caddy #515 or similar , (one each corner) which lock light 
fixture to ceiling tees after light fixture is installed.  In addition, provide for each light 
fixture two #14 earthquake chains or #12 wires secured located at diagonally opposite 
fixture corners and attached to structural members above suspended ceiling.   
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C. Recessed mounted type fixtures less than 50 pounds installed in lay-in ceiling:  
Provide four support clips, Caddy #515 or similar , (one each corner) which lock light 
fixture to ceiling tees after light fixture is installed.  In addition, provide for each light 
fixture four #14 earthquake chains or #12 wires (one in each corner) installed taut and 
secured to structural members above suspended ceiling.   

D. Recessed mounted type fixtures installed in plaster or gypsum ceiling.  Provide 
support chains or wires similar to lay-in ceiling requirements except also provide 
plaster frame compatible with light fixture.  Attach support wires/chains to plaster 
frame.     

E. Surface mounted type fixtures less than 50 pounds installed on suspended ceilings:  
Provide metal carrying channels above suspended ceiling spanning between ceiling 
support channels.  Attached fixture through ceiling to carrying channels.  In addition, 
provide for each light fixture four #14 earthquake chains or #12 wires installed taut 
from metal carrying channels to structural members above suspended ceiling.   

F. Surface mounted type fixtures less than 20 pounds installed on suspended ceilings:  
Provide support frame above suspended ceiling.  Attached fixture through ceiling to 
support frame. In addition, provide for each light fixture two #14 earthquake chains or 
#12 wires secured located at diagonally opposite fixture corners of plaster frame 
secured to structural members above suspended ceiling.   

G. Surface mounted type fixtures less than 50 pounds designed to be supported from 
fixture junction box:   

1. Provide hanger bars between structural members.  Attach junction box directly to 
hanger bars. 

2. Attach heavy formed steel straps to the outlet box by means of threaded stems 
with locknuts, or directly to the outlet box where the light fixture is specifically so 
designed.  Support junction box from structure with 1/4" threaded rod. 

H. Pendant mounted type fixtures less than 50 pounds: 

1. For fixtures with rigid pendants, provide swivel ball aligners at canopy. 

2. Where mounted below suspended ceiling, support fixture from structural 
members above ceiling by means of minimum 1/4" threaded stems with locknuts.   

3.05 SUPPORT FOR TRANSFORMERS 

A. See Section 26 05 48 for transformer vibration isolation requirements. 

B. Floor mounting  
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1. Provide concrete base (housekeeping pad). 

2. Secure transformer to floor with bolts having pull-out rating equal to the weight of 
the transformer or greater. All attachment nuts to have split and flat washer.   

C. Suspended Mounting 

1. Enclosures designed for floor mounting, where suspended from structure, shall 
be suspended via trapeze constructed of two (minimum) horizontal structural 
channels hung via steel threaded rods attached to structural members or inserts 
in structural slab.  Each rod to contain combination isolator ceiling hanger.  
Locking type nuts shall be used in assembly.   

2. Provide cable sway bracing sized to resist a horizontal force of 162% of the 
operating weight acting in any direction for normal power transformers and 212% 
of the operating weight for emergency power transformers. 

3. Channel, rod, cable, ceiling hanger and inserts shall be sized for not less than 
400% load safety factor.   

D. Wall Mounting of transformers less than 400 pounds 

1. On concrete and block walls, secure wall mounted types, or floor mounted types 
with wall brackets and appropriate anchors.  For gypsum wall construction 
provide independent steel channel supports, secured to floor. 

2. Size brackets and anchors to give 400% safety factor.  Submit shop drawing of 
manufacturer's standard bracket or proposed channel assembly. 

3.06 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for 
site-fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.07 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in 
both directions than supported unit, and so anchors will be a minimum of 10 bolt 
diameters from edge of the base. 
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B. Use 3000-psi, 28-day compressive-strength concrete.  Concrete materials, 
reinforcement, and placement requirements are specified in Division 03 Section 
"Cast-in-Place Concrete”. 

C. Anchor equipment to concrete base. 

1. Place and secure anchorage devices.  Use supported equipment manufacturer's 
setting drawings, templates, diagrams, instructions, and directions furnished with 
items to be embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.08 COATINGS 

A. Touchup:  Clean field cuts, field welds and abraded areas of PVC, Epoxy and Acrylic 
coated products.  Re-coat exposed areas immediately after erecting hangers and 
supports.  Follow manufacturer's instructions for repair of coated products.    

B. Hot Dip Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas 
and apply galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 
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SECTION 26 05 33  

RACEWAYS AND BOXES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 DEFINITIONS 

A. AASHTO American Association of State Highway and Transportation Officials 

B. ARC:  Aluminum rigid conduit. 

C. EMT:  Electrical metallic tubing. 

D. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

E. FMC:   Flexible metal conduit 

F. GRC:   Galvanized rigid steel conduit. 

G. IMC:   Intermediate metal conduit. 

H. LFMC:   Liquid tight flexible metal conduit. 

I. LFNC:   Liquidtight flexible nonmetallic conduit. 

J. NBR:  Acrylonitrile-butadiene rubber. 

K. RNC:   Rigid nonmetallic conduit. 

L. SCTE  Society of Cable Telecommunications Engineers 

1.03 SUBMITTALS 

A. Product Data:  For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, cabinets, and handholes. 



REPLACEMENT OF MECHANICAL 

UNITS AT SANTA ANA BUS BASE 

C-4-2550 

EXHIBIT B 
 

 

 
 
RACEWAYS AND BOXES  26 05 33 - 2 

 

B. Shop Drawings:  Include plans, elevations, sections, and attachment details, and 
attachments to other work for the following: 

1. Custom enclosures and cabinets. 

2. For handholes and boxes for underground wiring with any dimension in excess 
of 30 inches, include the following: 

a. Duct entry provisions, including locations and duct sizes. 

b. Frame and cover design. 

c. Grounding details. 

d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 

e. Joint details. 

C. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following 
items are shown and coordinated with work of other trades, using input from installers 
of items involved: 

1. Structural members in paths of conduit groups with common supports. 

2. HVAC and plumbing items and architectural features in paths of conduit groups 
with common supports. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. Listing and Labeling:  Products shall be listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70 requirements.  

C. Minimum Raceway Size: 1/2-inch trade size. 

2.02 METAL CONDUITS, TUBING, AND FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following 

1. AFC Cable Systems, Inc. 
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2. Alflex Inc. 

3. Allied Tube & Conduit; a Tyco International Ltd. Co. 

4. Anamet Electrical, Inc.; Anaconda Metal Hose. 

5. Electri-Flex Company. 

6. Eaton 

7. Maverick Tube Corporation. 

8. O-Z/Gedney – Emerson 

9. Western Tube and Conduit Corporation. 

10. Wheatland Tube Company; a division of John Maneely Company. 

11. Or approved equal. 

B. Conduit 

1. GRC:  Comply with ANSI C80.1 and UL 6.  Hot dipped zinc galvanized. 

2. ARC:  Comply with ANSI C80.5 and UL 6A. 

3. IMC:  Comply with ANSI C80.6 and UL 1242. 

4. FMC:  Comply with UL 1; zinc-coated steel or aluminum. 

5. LFMC:  Flexible steel conduit with PVC jacket and complying with UL 360. 

6. Fittings:  Comply with NEMA FB 1 and UL 514B. 

a. Hazardous (Classified) Locations:  Comply with UL 886 and NFPA 70. 

b. Material:  Match conduit material.    

c. Type:  Threaded, compression or split. 

7. Joint Compound:  Approved, as defined in NFPA 70, by authorities having 
jurisdiction for use in conduit assemblies, and compounded for use to lubricate 
and protect threaded conduit joints from corrosion and to enhance their 
conductivity. 
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C. EMT:  Comply with ANSI C80.3 and UL 797. 

1. Couplings:    Setscrew or compression. Steel.    May be constructed integral with 
tubing. 

2. Indentor, Tap On, and Die Cast fittings are not acceptable. 

D. Deflection/Expansion Fittings:  Comply with UL 651, rated for environmental 
conditions where installed, and including flexible internal or external bonding jumper. 

2.03 NONMETALLIC CONDUIT AND FITTINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following 

1. AFC Cable Systems, Inc. 

2. Anamet Electrical, Inc. 

3. Arnco Corporation. 

4. Carlon 

5. CANTEX Inc. 

6. CertainTeed Corp. 

7. Condux International, Inc. 

8. ElecSYS, Inc. 

9. Electri-Flex Company. 

10. Lamson & Sessions; Carlon Electrical Products. 

11. Manhattan/CDT/Cole-Flex. 

12. RACO; a Hubbell company. 

13. Thomas & Betts Corporation 

14. Or approved equal. 
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B. RNC 

1. Complying with NEMA TC 2 and UL 651.  Type EPC-40-PVC and Type EPC-80-
PVC. 

2. Fittings:  Comply with NEMA TC 3; match to conduit or tubing type and material. 
Couplings may be constructed integral to raceway. 

C. LFNC:  Comply with UL 1660. Fittings shall comply with UL 514B 

D. ENT: Comply with NEMA TC 13 and UL 1653.   

1. Sizes up to 1 inch maximum. 

2. Transition adapters for interfacing with other systems. 

E. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L 
or less, respectively, when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

F. Solvent cements and adhesive primers shall comply with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for 
the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

2.04 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following 

1. Eaton-Cooper B-Line, Inc. 

2. Hoffman; a Pentair company. 

3. Husky 

4. Schneider Electric. 

5. Or approved equal. 

B. Construction: 

1. Sheet metal:  sized and shaped as indicated,  



REPLACEMENT OF MECHANICAL 

UNITS AT SANTA ANA BUS BASE 

C-4-2550 

EXHIBIT B 
 

 

 
 
RACEWAYS AND BOXES  26 05 33 - 6 

 

2. Indoors:  NEMA 250, Type 1, hinged cover. 

3. Outdoors and unheated spaces:  NEMA 250 Type 3R, Flanged and gasketed 
cover. 

4. Stainless steel Type 4X in kitchens, sterilization rooms, laundry, washdown, and 
similar environments.  Flanged and gasketed cover. 

C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, 
adapters, hold-down straps, end caps, and other fittings to match and mate with 
wireways as required for complete system. 

D. Finish:  Manufacturer's standard enamel finish. 

2.05 SURFACE RACEWAYS 

A. Surface Metal Raceways:  Galvanized steel with snap-on covers complying with UL 
5.  Manufacturer's standard enamel finish and color. 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following 

1. Thomas & Betts Corporation. 

2. Walker Systems, Inc.; Wiremold Company (The). 

3. Wiremold Company (The); Electrical Sales Division. 

4. Or approved equal. 

2.06 BOXES, CABINETS, ENCLOSURES 

A. Suitable and listed for the environment in which they are installed per UL 50 and 
NEMA 250. 

1. Indoors:  NEMA 250, Type 1. 

2. Outdoors:  NEMA 250 Type 3R, Flanged and gasketed cover. 

3. Stainless steel Type 4X in kitchens, sterilization rooms, laundry, washdown, and 
similar environments.  Flanged and gasketed cover. 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following 
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1. Eaton. 

2. EGS/Appleton Electric. 

3. Erickson Electrical Equipment Company. 

4. Pentair - Hoffman. 

5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 

6. O-Z/Gedney; a unit of General Signal. 

7. RACO; a Hubbell Company. 

8. Robroy Industries, Inc.; Enclosure Division. 

9. Scott Fetzer Co; Adalet Division. 

10. Spring City Electrical Manufacturing Company. 

11. Thomas & Betts Corporation. 

12. Walker Systems, Inc.; Wiremold Company (The). 

13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 

14. Or approved equal. 

C. Sheet Steel Gage (Any Direction) 

1. Less than 24”: 14 USS gauge. 

2. Greater than 24”:  12 USS gauge.  

D. Outlet and Device Boxes 

1. Sheet Metal Outlet and Device Boxes:  Comply with NEMA OS 1 and UL 514A. 

2. Cast-Metal Outlet and Device Boxes:  Comply with NEMA FB 1, galvanized 
ferrous alloy for use with IMC and RMC, aluminum for use with ARC, Type FD.  

3. Nonmetallic Outlet and Device Boxes:  Comply with NEMA OS 2 and UL 514C. 
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4. Luminaire Outlet Boxes:  Nonadjustable, designed for attachment of luminaire 
weighing 50 lb.  Outlet boxes designed for attachment of luminaires weighing 
more than 50 lb shall be listed and marked for the maximum allowable weight. 

5. Wall Device Box Dimensions:  Minimum depth 2-1/8 inches.  Gangable boxes 
are permitted. 

6. Floor Boxes 

a. Fully adjustable, Sheet Metal or Cast Metal 

b. Barrier to isolate power and communication outlets 

c. Coverplate:  Flush with floor with free swinging hinged door to access outlets.  
Finish: Gray, Brown, or flanged with insert space to match floor finish   

7. Box extensions used to accommodate new building finishes shall be of same 
material as recessed box. 

E. Pull and Junction Boxes 

1. Small Sheet:  NEMA OS 1. 

2. Cast-Metal:  Comply with NEMA FB 1 and UL 1773, cast aluminum or galvanized 
cast iron with gasketed cover. 

3. Access Cover as follows, unless otherwise indicated: 

a. Screw Cover:    

1) Both cover dimensions less than 30 inches 

2) In line pulls with one cover dimension less than 16 inches 

b. Either cover dimension greater than 30 inches:  One or more hinged cover(s) 
with Latch.   

F. Cabinets and Enclosures 

1. Finished inside and out with manufacturer's standard enamel. 

2. Access Door: 

a. Hinged with key latch to match panelboards.   
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b. Three point latch when dual doors are in use or when hinged side exceeds 
47 inches. 

c. Gasketed 

3. Metal barriers to separate wiring of different systems and voltage. 

4. Labeled with appropriate safety warnings 

5. Accessory feet where required for freestanding equipment. 

6. Interior Panels:  Steel; all sides finished with manufacturer's standard enamel. 
Removeable.  Hardware and accessories suitable for supporting equipment. 

7. Provisions for seismic anchoring and deflection per Section 26 05 48 Seismic 
Controls for Electrical Systems. 

8. Lugs for grounding conductor(s) bonded to enclosure. 

9. Accessories: 

a. Door Pocket for wiring diagram 

b. Convenience Light and Receptacle 

c. Environmental control system to support operating range of internal 
equipment.  Filtered ventilation. 

d. Terminal Blocks:  Tin plated copper, 600Volt, individually removable, DIN rail 
mounted. For termination of all incoming and outgoing wiring. 

e. Wire Channels:  Nylon or PVC.  Arranged alongside of equipment and sized 
per wiring requirements.   

2.07 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Armorcast Products Company. 

2. Carson Industries LLC. 

3. CDR Systems Corporation; Hubbell Power Systems. 
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4. NewBasis. 

5. Oldcastle Precast, Inc.;  

6. Or approved equal. 

B. Construction: 

1. Load Rating:  

a. Type A, Pedestrian with incidental vehicular traffic:  ANSI/SCTE 77 Tier 8.  
Material shall be: 

1) Polymer-Concrete Handholes and Boxes and Cover:  Molded of sand 
and aggregate, bound together with polymer resin, and reinforced with 
steel, fiberglass, or a combination of the two. 

2) Fiberglass-reinforced polyester resin. 

b. Type B, Traffic Rated:  AASHTO H-20.  Precast Concrete with diamond plate 
cover. 

2. Configuration:  Designed for flush burial with closed bottom unless otherwise 
indicated. 

3. Cover:  

a. Secured by tamper-resistant locking devices.   

b. Nonskid finish shall have a minimum coefficient of friction of 0.50.   

c. Legend:  Molded lettering, "ELECTRIC.", "COMMUNICATION” “FIRE 
ALARM or as otherwise appropriate to the system. 

4. Conduit Entrance Provisions:  Conduit-terminating fittings shall mate with 
entering ducts for secure, fixed installation in enclosure wall. 

2.08 PENETRATIONS 

A. Sleeves and seals associated with penetrations shall preserve the fire, thermal, water, 
or other rating of the penetrated element.  Refer to Division 7 for Penetration 
Firestopping products. 

B. Wall Sleeves 
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1. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc 
coated, plain ends. 

2. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron 
pressure pipe, with plain ends and integral waterstop unless otherwise indicated. 

3. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  
Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint, with tabs for screw-fastening the sleeve to the board. 

C. Compressive Seals: 

1. Modular sealing device, designed for field assembly, to fill annular space 
between sleeve and raceway. 

2. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Eaton/Crouse Hinds Link Seal. 

b. Emerson/OZ Gedney 

c. Or approved equal. 

3. Sleeve or body casting: Cast iron, cast in place or core drill. 

4. Sealing Elements EPDM rubber interlocking links shaped to fit surface of pipe.  
Include type and number required for pipe material and size of pipe. 

5. Pressure Plates:  Glass Reinforced Nylon or PVC coated stainless steel 

6. Connecting Bolts and Nuts:  316 type Stainless steel of length required to secure 
pressure plates to sealing elements. 

7. Completed assembly suitable rated at 20 psig or 40 feet of head. 

D. Raceway Seal Fittings 

1. General  

a. For use with GRC or IMC.  Sealant fill, wire fill provisions and orientation to 
match application, location and containment requirement.   

b. Sealing system, may be removed for replacement of wire without affecting 
integrity of raceway system. 
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c. Sealant or sealing material furnished by fitting manufacturer to match 
application and be compatible with wire insulation type and thermal rating. 

2. Foam Sealant:  High expansion, two part urethane foam, 120 lb compressive 
strength and capable of withholding 22 feet of water head pressure.  Complies 
with UL 94 fire rating HBF.  American Polywater FST or equal. 

3. Sealing Bushings:  Slotted PVC coated steel discs; neoprene sealing ring; 
stainless steel socket head cap screws and washers. Custom holes drilled to 
accommodate cables.  Stainless steel socket head screws.  Hot dipped 
galvanized malleable or ductile iron locking collars.  Seals against gas or fluid 
pressure of 50 psig.  O-Z Gedney CSB series. 

4. In Line Epoxy Cement Fill Fittings:  For control of gasses and vapors, rated for 
40% fill, liquid epoxy sealant, Emerson EY or EYAX series or equal. 

5. Comply with UL 1203 for explosion proof and dust ignition proof environments. 

PART 3 - EXECUTION 

3.01 GENERAL 

A. Comply with NECA 1 and NECA 101 for installation requirements except where 
requirements on Drawings or in this article are stricter.  Comply with NECA 102 for 
aluminum conduits.   

B. Comply with NFPA 70. 

C. Comply with requirements in Division 26 Sections "Hangers and Supports for 
Electrical Systems" and “Seismic Controls for Electrical Systems” for hangers and 
supports. 

D. Determine optimal raceway routes that result in coordination with all building systems.  
Determine pull box quantities, sizes and locations.   

3.02 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit:  GRC, IMC,. 

2. Concealed Conduit, Aboveground:  GRC, IMC, EMT. 

3. Underground Conduit:  RNC, Type EPC-80-PVC, Type EPC-40-PVC. 
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4. Boxes and Enclosures, Aboveground:  NEMA 250, Type 4X, 4, or 3R 

5. Handholes and Boxes, Underground:  Provide boxes suitable for the load rating 
and the application. 

B. Indoors 

1. Exposed, Not Subject to Physical Damage:  EMT, IMC, GRC. 

2. Exposed and Subject to Damage:  GRC, IMC.   

a. Raceway locations include the following (any height): 

1) Loading dock. 

2) Gymnasiums 

b. Raceway locations include the following, when below 8 feet above floor: 

1) Corridors used for traffic of mechanized carts, forklifts, and pallet-
handling units. 

2) Mechanical rooms. 

3. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 

4. Damp or Wet Locations: GRC, IMC. 

5. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4X 
stainless steel in institutional and commercial kitchens, trash compactor areas, 
at sump pumps, and similar damp, wet or corrosive locations. 

C. In Slabs:  Not permitted.   

D. Connection to Vibrating Equipment (Including Transformers and Hydraulic, 
Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC 
in fire pump rooms, damp locations, and wet locations. 

E. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings 
unless otherwise indicated.  Comply with NEMA FB 2.10. 
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2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with 
this type of conduit.  Patch and seal all joints, nicks, and scrapes in PVC coating 
after installing conduits and fittings.  Use sealant recommended by fitting 
manufacturer and apply in thickness and number of coats recommended by 
manufacturer. 

3. EMT:  Use compression or setscrew fittings.  Comply with NEMA FB 2.10.  Cast 
metal fittings are not acceptable. 

4. Flexible Conduit:  Use only fittings listed for use with flexible conduit.  Comply 
with NEMA FB 2.20. 

F. Install nonferrous conduit or tubing for circuits operating above 60 Hz.  Where 
aluminum raceways are installed for such circuits and pass through concrete, install 
in nonmetallic sleeve. 

3.03 INSTALLATION 

A. Install raceways parallel or perpendicular to structural building lines.  Conceal conduit 
and EMT within finished walls, ceilings, and floors except as follows:  

1. In rooms without a dropped ceiling. 

2. In non-public spaces such as mechanical, electrical, communication rooms. 

3. Parking garages. 

4. Unless otherwise indicated. 

B. Do not route: 

1. Parallel horizontal runs of raceways within 6 inches or directly above flues, 
steam, or hot-water piping. 

2. Nonmetallic conduit where ambient temperature exceeds 120 deg F. 

C. Complete raceway installation before starting conductor installation. 

D. Anchors and Supports: 

1. Positively attach raceways, boxes, and enclosures to structure, do not attach to 
supports for mechanical or other non-electrical systems. 

2. Support raceways within 12 inches of enclosures to which attached. 
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3. Set boxes, enclosures, and cabinets plumb. 

E. Raceway Terminations: 

1. Cut conduit perpendicular to the length.  For conduits 2-inch trade size and larger, 
use roll cutter or a guide to make cut straight and perpendicular to the length. 

2. Locations Subject to Moisture or Vibration:  Use insulating bushings to protect 
conductors. 

3. Terminate threaded conduits into threaded hubs or with locknuts on inside and 
outside of boxes or cabinets.  Install bushings on conduits up to 1-1/4-inch trade 
size and insulated throat metal bushings on 1-1/2-inch trade size and larger 
conduits terminated with locknuts.  Install insulated throat metal grounding 
bushings on service conduits. 

4. Install raceways square to the enclosure and terminate at enclosures with 
locknuts.  Install locknuts hand tight plus 1/4 turn more. 

5. Do not rely on locknuts to penetrate nonconductive coatings on enclosures.  
Remove coatings in the locknut area prior to assembling conduit to enclosure to 
assure a continuous ground path. 

6. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor 
Conditions:  Apply listed compound to threads of raceway and fittings before 
making up joints.  Follow compound manufacturer's written instructions. 

F. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line 
with not less than 200-lb tensile strength.  Leave at least 12 inches of slack at each 
end of pull wire.  Cap, plug or compressive seal underground raceways designated 
as spare at point of below grade entry into building or at first pulling access point. 

G. Raceways Embedded in Slabs: 

1. Only use in floors and slabs that are not-fire rated, or where manufacturer obtains 
approval of authority having jurisdiction by submitting appropriate 
documentation. 

2. Run conduits, parallel or at right angles to main reinforcement.  Where at right 
angles to reinforcement, place conduit close to slab support.  Secure raceways 
to reinforcement at maximum10-foot intervals.  Crossovers of raceways shall not 
exceed minimum cover requirements. 

3. Arrange raceways to keep a minimum of 1.5 inches of concrete cover in all 
directions.  Tie to rebar at intervals which will preserve minimum cover and 
prevent flotation. 
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4. Do not embed threadless fittings in concrete. 

5. Change from nonmetallic to metallic raceway before rising above floor. 

H. Stub-ups: 

1. Above Recessed Ceilings:  Use a raceway bushing or insulated fitting to 
terminate stub-ups not terminated in hubs or in an enclosure. 

2. Through slab, comply with either: 

a. Arrange stub-ups so curved portions of bends are not visible above finished 
slab. 

b. Terminate conduit at threaded GRC coupling with top of coupling 1/8” below 
top of slab. 

I. Outlet and Device Boxes: 

1. Mount outlet boxes at heights indicated on Drawings.  If mounting heights of 
boxes are not individually indicated, give priority to ADA requirements.  Install 
wall outlet boxes with height measured to center of box unless otherwise 
indicated. 

2. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of 
masonry block, and install box flush with surface of wall.  Prepare block surfaces 
to provide a flat surface for a rain-tight connection between box and cover plate 
or supported equipment and box. 

3. Horizontally separate boxes mounted on opposite sides of walls, so they are not 
in the same vertical channel.  Do not compromise wall ratings for fire and sound 
separation. 

4. Locate boxes so that cover or plate will not span different building finishes. 

5. Support boxes of three gangs or more from more than one side by spanning two 
framing members or mounting on brackets specifically designed for the purpose. 

6. Box construction and size to match device requirements.  Where device is 
furnished under this or other Divisions of this specification obtain requirements 
prior to roughing in. 

7. Set floor boxes level and adjust to match finished floor surface. 

8. Provide cast outlet boxes in exterior, wet, or cast in concrete locations. 
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J. Surface Raceways: 

1. Install surface raceways only where indicated. 

2. Install surface raceway with a minimum 2-inch radius control at bend points. 

3. Secure surface raceway with screws or other anchor-type devices at intervals not 
exceeding 48 inches and with no less than two supports per straight raceway 
section.  Support surface raceway according to manufacturer's written 
instructions.  Tape and glue are not acceptable support methods. 

K. Movement: 

1. General 

a. Select raceway elements to accommodate the expected movement.  Set 
initial position of raceway movement element as appropriate to 
accommodate ultimate worst case movement. 

b. Install raceway supports to allow for expansion movement. 

c. Provide bonding jumper for fittings without a continuous ground path. 

2. Raceway thermal performance: 

a. Install in each run of aboveground metallic raceway that is located where 
environmental temperature change may exceed 100 deg F and that has 
straight-run length that exceeds 100 feet.   

b. Install fitting(s) that provide expansion and contraction for at least 0.000078 
inch per foot of length of straight run per deg F of temperature change for 
metal conduits. 

3. Structural and Architectural Elements:  Install expansion fittings or flexible 
raceways at all locations where raceways cross building or structure expansion 
joints.  Install each expansion-joint fitting with position, mounting, and piston 
setting selected according to manufacturer's written instructions for conditions at 
specific location at time of installation.   

4. Where piston fittings are used provide slack conductor in adjacent pull boxes or 
equipment to alleviate stress on conductor terminations during expansion joint 
movement. 

L. Flexible Conduit Connections:  Comply with NEMA RV 3.  Use a maximum of 72 
inches of flexible conduit for recessed and semi-recessed luminaires, equipment 
subject to vibration, noise transmission, transformers and motors. 
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3.04 UNDERGROUND RACEWAY SYSTEMS 

A. For trenching and backfill.  Excavate trench bottom to provide firm and uniform 
support.   

B. Direct-Buried Conduit: 

1. Trade size minimum:  1 inch, except ¾ inch may be used for runs shorter than 
30 feet. 

2. Comply with manufacturer's written instructions for solvent welding RNC and 
fittings. 

3. After installing conduit, backfill and compact soil.  Start at tie-in point, and work 
toward end of conduit run, leaving conduit at end of run free to move with 
expansion and contraction as temperature changes during this process.  Firmly 
hand tamp backfill around conduit to provide maximum supporting strength.  After 
placing controlled backfill to within 12 inches of finished grade, make final conduit 
connection at end of run and complete backfilling with normal compaction. 

4. Install manufactured rigid steel conduit elbows for stub-ups at poles and 
equipment and at building entrances through floor.  Cover exterior of conduit from 
3 inches above grade to 12 inches below grade with a bitumastic tape or coating. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and 
encase coupling with 3 inches of concrete for a minimum of 12 inches on 
each side of the coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where 
conduits penetrate building foundations, extend steel conduit horizontally a 
minimum of 60 inches from edge of foundation or equipment base.  Install 
insulated grounding bushings on terminations at equipment. 

5. Underground Warning Tape:  Comply with requirements in Division 26 Section 
"Identification for Electrical Systems." 

6. Raceways routed under slab on grade shall be kept a minimum of six inches 
below the underside of the slab. 

C. Handholes and Boxes 

1. Install handholes and boxes level and plumb and with orientation and depth 
coordinated with connecting conduits to minimize bends and deflections required 
for proper entrances. 
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2. Unless otherwise indicated, support units on a level bed of crushed stone or 
gravel, graded from 1/2-inch sieve to No. 4 sieve and compacted to same density 
as adjacent undisturbed earth. 

3. Elevation:  In paved areas, set so cover surface will be flush with finished grade.  
Set covers of other enclosures 1 inch above finished grade. Provide offset risers 
to match slope of cover to slope of finished grade. 

4. Install handholes with bottom below frost line. 

5. Field-cut openings for conduits according to enclosure manufacturer's written 
instructions.  Cut wall of enclosure with a tool designed for material to be cut.  
Size holes for terminating fittings to be used, and seal around penetrations after 
fittings are installed. 

3.05 SEALS 

A. Select seals as appropriate for the element (ie: liquids, gasses, dust, and/or vapor) 
the seal is isolating. 

B. Follow manufacturer’s instructions when installing sealants and seal fittings. 

C. Location: 

1. Seal fitting shall be accessible. 

2. Locate seal fittings so no fittings or boxes are between the seal and the element 
requiring isolation. 

3. For concealed raceways, install each fitting in a flush steel box with a blank cover 
plate having a finish like that of adjacent plates or surfaces. 

D. Transition to RMC or IMC where required by code or seal fitting application.   

E. Seal the following points: 

1. Where raceways pass from warm to cold locations: 

a. Boundaries of refrigerated spaces 

b. Boundaries between heated and unheated spaces. 

2. Raceway connections to continually wet environments such as sumps and wells. 

3. To limit transmittance of hazardous liquids, gasses, dust, and/or vapors.  
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4. Where raceways 2” and larger rise from below grade to terminate at stand or slab 
mounted exterior utilization equipment. 

3.06 PENETRATIONS 

A. Penetrate fire barriers, smoke barriers, vapor barriers, acoustic barriers, 
waterproofing, roofing materials, floors, walls, foundations, and other rated 
architectural and structural elements and assemblies in a manner that preserves the 
integrity of the rating and the intended performance.  

1. Install firestopping at penetrations of fire-rated floor and wall assemblies.  Comply 
with requirements in Division 07 requirements for penetration firestopping. 

2. Roof penetrations shall be made in accordance with the recommendations of the 
roofing system supplier and shall not compromise the roofing warranty. 

B. Penetration of below grade walls and slab on grade: 

1. Comply with either of the following: 

a. Cast raceways into wall or slab.   

b. Provide sleeve and compression seal between sleeve and raceway.  The 
compression seal manufacturer shall have documentation indicating that the 
sleeve is compatible with the seal. 

2. Seal interior of raceways: 

a. Seal Bushings:  Utilize at all penetrations where other seals are not specified.  
Provide a pull box for sealing bushing(s) at point of entry when end use 
equipment is located away from wall or elevated above slab. 

b. Foam Sealant:   

1) For phase conductor sizes #2 AWG and smaller.  

2) For feeder (not service) phase conductor sizes larger than #2AWG, 
where no portion of the raceway entering the building or equipment 
travels below grade at a height that is above the point of entry or the 
point of raceway termination at the equipment. 

3) Apply foam sealant at raceway entry point into first interior and exterior 
pull point. 

4) Apply foam sealant at all raceways entering handholes and manholes. 
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c. Below slab raceways are not required to be sealed when the following 
conditions are met: 

1) The raceway travels below slab from one interior building point to 
another, and the slab entrance and exit points are at same height. 

2) The raceway horizontal travel distance is less than 20 feet or the 
raceway is less than 2” in diameter and the horizontal travel distance is 
less than 100 feet. 

3.07 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 
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SECTION 26 05 48.16  

SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 RELATED SECTIONS 

A. Section 26 05 29 "Hangers and Supports for Electrical Systems" for commonly used 
electrical supports and installation requirements. 

B. Refer to Product specification paragraphs of individual Division 26 Sections 

1.03 SUBMITTALS 

A. Product Data: For each type of product. 

1. Illustrate and indicate style, material, strength, fastening provision, and finish for 
each type and size of seismic-restraint component used. 

a. Tabulate types and sizes of seismic restraints, complete with report 
numbers and rated strength in tension and shear as evaluated by any of 
the following: 

1) an evaluation service member of ICC-ES 

2) an agency acceptable to authorities having jurisdiction. 

b. Annotate to indicate application of each product submitted and compliance 
with requirements. 

2. Coordinate submittal information with Section 26 05 29 "Hangers and Supports 
for Electrical Systems” and organize the submittals of that section and this 
section making it clear which products will be associated with systems requiring 
seismic restraint. 

B. Design Submittal: For support and anchoring of electrical products. 
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1. Engineer of Record:  Professional Structural Engineer with appropriate seismic 
certification shall provide design calculations and details for seismic restraints 
complying with performance requirements and design criteria described herein 
and as established by the authority having jurisdiction.  Submit detailed designs 
of equipment support, anchoring and mounting with associated design 
calculations signed and sealed by the qualified professional engineer 
responsible for their preparation. 

a. Submittal review by the Engineer of Record for Division 26 will not include 
a review of structural engineering. 

b. Submit documentation as requested by the authority having jurisdiction to 
the authority having jurisdiction, obtain approval and comply with all review 
comments. 

2. Comply with ASCE/SEI 7 requirements for non-structural components and 
submit the following items.  Format shall be suitable for acceptance by the 
authority having jurisdiction. 

a. Component seismic qualifications and special certifications.  Refer to 
specification sections for additional requirements. 

b. Design calculations accounting for seismic demand on non-structural 
components. 

c. Details of component anchoring for each of the products in the Division 26 
specification sections, unless exempted by ASCE 7.  Details shall 
demonstrate attachment compatibility with building structure and 
equipment. 

d. Details of component supports and seismic restraints for each of the 
products in the Division 26 specification sections, unless exempted by 
ASCE 7.  Details shall demonstrate attachment compatibility with building 
structure and equipment. 

e. Details allowing for seismic movement: 

1) Flexible raceway, cabling, and busway connections to the top of 
switchgear, switchboards, and other floor mounted equipment which is 
anchored at its base as a free cantilever and/or supports restraining 
free cantilever movement. 

2) Raceways, cabling, and busway transitioning across multiple floors or 
across expansion joints. Determine floor to floor movement from 
building structural engineer. 
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3) Service entrances to building where soil movement is expected 
between the building and soil supported systems. 

4) Where raceways connect to components mounted on seismic isolation 
systems. 

3. Seismic Restraint Details: 

a. As appropriate to the product item, seismic restraints include anchors, 
supports, bracing, isolation or other means to force the product to 
withstand the seismic performance criteria and to not adversely affect itself 
or other systems with the limits of movement established by the design. 

b. Design Analysis: To support selection and arrangement of seismic 
restraints. Include calculations of combined tensile and shear loads. 

c. Details: Indicate fabrication and arrangement. Detail attachments of 
restraints to the restrained items and to the structure. Show attachment 
locations, methods, and spacings. Identify components, list their strengths, 
and indicate directions and values of forces transmitted to the structure 
during seismic events. Indicate association with vibration isolation devices.  
Cross reference seismic restraint and supporting elements to tabulated 
product data. 

C. Coordination Drawings: Show coordination of seismic restraint for electrical 
components with other systems and equipment in the vicinity, including other 
supports and seismic restraints. Electrical components include: 

1. Non-seismically restrained systems that may affect seismically restrained 
systems. 

2. Raceways 

3. Busway 

4. Control and monitoring panels 

5. Generators. 

6. Panelboards. 

7. Switchboards. 

8. Switchgear. 
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9. Transformers. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Electrical products in Divisions 26 and as reference by other Divisions to this 
Section; their associated product supports, attachments, anchors, braces, seismic 
restraints; and integrated assemblies thereof; shall be designed and constructed per 
the performance requirements specified herein. 

B. Seismic Criteria:  

1. Refer to the International Building Code (IBC) as adopted and amended by the 
local authority having jurisdiction the project site to determine seismic force 
criteria.  Refer to ASCE 7 for seismic design requirements for nonstructural 
components.  

2. Refer to the Structural Drawings for the earthquake design data required by IBC 
1603.1.5 applicable to the project site and building.  

3. Determine seismic criteria applicable to equipment at specific locations within 
the building, for example:  ground floor versus roof top seismic acceleration. 

C. Electrical products shall have an ASCE/SEI 7 Component Importance Factor, Ip, 
assigned as follows: 

1. As specified in individual sections of the product specifications for special 
certifications per ASCE/SEI 7 paragraph 13.2.2. 

2. An Ip of 1.5 is assigned to Emergency and Life Safety System products and 
connecting wire and raceway.  Refer to drawings for emergency and life safety 
system components which include, but not limited to: 

a. Fire Pump, Transfer Switch, Controller, and associated systems  

b. Generators and generator supporting systems. 

c. Transfer Switches, switchgear, switchboards, panelboards, transformers, 
and other active electrical equipment supporting loads per Articles 700 and 
701 of the NEC. 

d. Egress and Exit Lighting 
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e. Fire Alarm System Control and Notification Panels 

3. As a matter of economic investment. and not life safety, an Ip of 1.5 is assigned 
to the following products: 

a. Switchgear and switchboards 

b. Transformers rated above 40kVA 

c. Uninterruptible power supplies rated above 10kVA 

4. Unless building code requirements determine otherwise, the Component 
Importance Factor of electrical systems not defined above is 1.0. 

D. Building Interface:  Review building architectural, structural, and mechanical 
systems and design and construct non-compromising means of attachment and 
anchoring. 

E. Seismic restraint products shall be approved for the application by an evaluation 
service member of ICC-ES.   Seismic-restraint devices shall have horizontal and 
vertical load testing and analysis.  

2.02 SPECIAL CERTIFICATIONS 

A. Provide special certifications per ASCE/SEI 7 paragraph 13.2.2 for electrical 
products(components) with an Ip greater than 1.0 when located in Seismic Design 
Categories C through F. Testing shall be in accordance with the following: 

1. ICC ES 156 Seismic Certification By Shake Table Testing of Non-Structural 
Components.  

2. A current listing on the State of California’s OSHPD Special Seismic 
Certification Preapproval list with an SDS value adequate for the project site may 
be used to demonstrate compliance with these criteria. 

B. Product certifications may be made by certifying products to levels that exceed the 
Performance Requirements. 

2.03 RESTRAINT CHANNEL BRACINGS 

A. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted 
steel channels with accessories for attachment to braced component at one end and 
to building structure at the other end, with other matching components, and with 
corrosion-resistant coating; rated in tension, compression, and torsion forces. 
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2.04 RESTRAINT CABLES 

A. Restraint Cables: ASTM A 603 galvanized-steel cables. End connections made of 
steel assemblies with thimbles, brackets, swivel, and bolts designed for restraining 
cable service; with a minimum of two clamping bolts for cable engagement. 

2.05 SEISMIC-RESTRAINT ACCESSORIES 

A. Hanger-Rod Stiffener: Steel tube, angle, or steel slotted-support-system sleeve 
clamped or bolted to hanger rod. 

B. Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching 
hangers to rigid channel bracings or restraint cables. 

C. Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed 
for rigid equipment mountings and matched to type and size of anchor bolts and 
studs. 

D. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of 
neoprene elements and steel sleeves designed for rigid equipment mountings and 
matched to type and size of attachment devices used. 

E. Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-
resistant neoprene, with a flat washer face. 

2.06 MECHANICAL ANCHOR BOLTS 

A. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-
coated steel for interior applications and stainless steel for exterior applications. 
Select anchor bolts with strength required for anchor and as tested according to 
ASTM E 488. 

2.07 ADHESIVE ANCHOR BOLTS 

A. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or 
urethane methacrylate-based resin and accelerator, or injected polymer or hybrid 
mortar adhesive. Provide anchor bolts and hardware with zinc-coated steel for 
interior applications and stainless steel for exterior applications. Select anchor bolts 
with strength required for anchor and as tested according to ASTM E 488. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas and equipment to receive seismic-control devices for compliance 
with requirements for installation tolerances and other conditions affecting 
performance of the Work. 

B. Examine roughing-in for reinforcement and cast-in-place anchors to verify actual 
locations before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 APPLICATIONS 

A. Anchor, support, and restrain electrical products in accordance with the design 
details required by this specification section.   

B. Strength of Support and Seismic-Restraint Assemblies: Select sizes of components 
so strength will be adequate to carry present and future static and seismic loads 
within specified loading limits. 

3.03 SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Coordinate the location of embedded connection hardware with supported 
equipment attachment and mounting points and with requirements for concrete 
reinforcement and formwork specified in specification Division 3. 

B. Equipment and Hanger Restraints: 

1. Install resilient, bolt-isolation washers on equipment anchor bolts where 
clearance between anchor and adjacent surface exceeds 0.125 inch. 

2. Install seismic-restraint devices using methods determined by the design 
submittal of this specification section.   

C. Install cables so they do not bend across edges of adjacent equipment or building 
structure. 

D. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged 
to provide resilient media where equipment or equipment-mounting channels are 
attached to wall. 
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E. Attachment to Structure:  Anchor bracing to structure at flanges of beams, at upper 
truss chords of bar joists, or at concrete members. 

F. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling 
holes for anchors. Do not damage existing reinforcing or embedded items 
during coring or drilling. Notify the structural engineer if reinforcing steel or other 
embedded items are encountered during drilling. Locate and avoid prestressed 
tendons, electrical and telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has 
achieved full design strength. 

3. Wedge Anchors: Protect threads from damage during anchor installation. 
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the 
structural element to which anchor is to be fastened. 

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior 
to installation of adhesive. Place adhesive in holes proceeding from the bottom 
of the hole and progressing toward the surface in such a manner as to avoid 
introduction of air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque using a torque wrench. 

6. Install zinc-coated steel anchors for interior and stainless-steel anchors for 
exterior applications. 

3.04 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and 
busways where they cross seismic joints, where adjacent sections or branches are 
supported by different structural elements, and where connection is terminated to 
equipment that is anchored to a different structural element from the one supporting 
them as they approach equipment.  

1. Flexible connection shall allow for worst case movement between the 
independently supported elements. 

2. Initial positions of the flexible or sliding element shall be based on initial position 
of structure relevant to movement in any direction. 

B. Sliding or compression/expansion raceway elements shall have adjacent pull boxes 
to allow for ingress or pay out of cable/wire associated with movement of the 
element. 
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END OF SECTION 26 05 48.16 
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SECTION 26 05 53  

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Equipment identification nameplates. 

2. Identification for conductors, cables AC and MC cables 

3. Identification for raceways. 

4. Underground-line warning tape. 

5. Warning labels and signs. 

6. Instruction signs. 

7. Receptacle Identification Labels 

8. Miscellaneous identification products. 

1.03 REFERENCES 

A. American National Standards Institute (ANSI): 

1. ANSI A13.1 "Scheme for Identification of Piping Systems" 

B. Occupational Safety and Health Administration (OSHA). 29 CFR - Labor Chapter XVII 
Part 1910-145 "Occupational and Safety Health Standards" 1992. 

C. Washington Administrative Code (WAC) 296-24 Part B-2 "Safety Color Code for 
Marking Physical Hazards." 
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1.04 ACTION SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, 
mounting provisions, and graphic features of identification products. 

C. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels. 

1.05 QUALITY ASSURANCE 

A. Comply with ANSI A13.1and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, 
and inks used by label printers, shall comply with UL 969. 

1.06 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop 
Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance 
Manual; and with those required by codes, standards, and 29 CFR 1910.145.  Use 
consistent designations throughout Project. 

B. Note that equipment names and room numbers shown on the Contract Drawings may 
not be final names and numbers. Confirm all final naming prior to label manufacture. 

C. Coordinate installation of identifying devices with completion of covering and painting 
of surfaces where devices are to be applied. 

D. Coordinate installation of identifying devices with location of access panels and doors. 

E. Install identifying devices before installing acoustical ceilings and similar 
concealment. 
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PART 2 - PRODUCTS 

2.01 EQUIPMENT NAMEPLATES 

A. Materials:   

1. Engraved plastic laminate - three-layer laminated plastic with punched or drilled 
holes for screw mounting.  

2. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive 
backed. 

3. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent 
process.  

4. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by 
thermal transfer or equivalent process. Overlay shall provide a weatherproof and 
UV-resistant seal for label. 

5. Stenciled Legend:  In nonfading, waterproof, black ink or paint. Minimum letter 
height shall be 1 inch 

B. Dimension 

1. Nameplate minimum of 1 3/4" high by 5" wide.  

2. Lettering height for panel or equipment identifier @ 1/4".  

3. Lettering height for remaining lines @ 1/8" high with 1/8" spacing between lines. 

4. Normal System:  White letters on black background. 

5. Emergency System:  White letters on orange background. 

C. Switchboard and Switchgear Nameplates: 

1. Provide engraved plastic nameplate for each new Switchboard or Switchgear 
with the following information: 

Line 1: Switchboard or Switchgear Name 

Line 2: Source from which fed (i.e., "Fed From:") 

Line 3: Amps, voltage, phase, and wire 
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Line 4: Branch from which served (Normal, Emergency, Legally Required 
Standby, Optional Standby). 

2. Provide engraved plastic nameplates for each new branch device in each 
switchboard or switchgear with the following information: 

Line 1: Load Served (i.e., panel names, motor control center, etc.) 

Line 2: Area of building served (i.e., penthouse, lab, etc.) 

Line 3: Type of load served (i.e., lighting, receptacles, equipment, etc.) 

Line 4:  Amp and AIC rating, if Amp rating and AIC are not visible on 
branch device with dead-front cover in closed position. 

D. Panelboard Nameplates 

1. Provide engraved plastic nameplate for each new panelboard with the following 
information: 

Line 1: Panelboard Name 

Line 2: Source from which panel is fed (e.g., Fed From SWBD 4N2A) 

Line 3: Transfer switch from which panel is fed (if applicable) 

Line 4: Amps, voltage, phase, and wire 

E. Motor Control Center Nameplates 

1. Provide engraved plastic nameplate for each new motor control center with the 
following information: 

Line 1: Motor Control Center Name 

Line 2: Source from which fed (e.g., Fed From SWBD 4N2A) 

Line 3: Transfer switch from which MCC is fed (if applicable) 

Line 4: Amps, voltage, phase, and wire 

2. Provide phenolic nameplate for each new motor control center cubicle with the 
following information: 

Line 1: Load served, motor size in HP. 
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Line 2: Area that load serves. 

Line 3: Starter size and Over-current Protection size and Type. (e.g., 
NEMA 1 - 30 Amp CB) 

F. Disconnects, Starters, Combination Starters and Other Devices 

1. Provide phenolic nameplate for each device with the following information: 

Line 1: Load served. 

Line 2: Panelboard and circuit number from which device is fed. 

Line 3: Fuse size or breaker size as applicable 

G. Main Service Project Nameplate 

1. At Main Service Distribution Switchboard, provide engraved nameplate on 
switchboard/ switchgear front with the following information: 

Line 1: Project Name: (3/8" lettering, all other 1/4") 

Line 2: Architect 

Line 3: Electrical Consultant (Stantec Consulting Services, Inc.) 

Line 4: Electrical Contractor 

Line 5: Year of Manufacturer 

2. At Main Service Distribution Switchboard, provide engraved nameplate on 
switchboard/switchgear front listing all other services, feeders, and branch 
circuits supplying the building or structure and the area served by each, per NEC 
230 -2(e) Identification. 

3. Comply with ANSI A13.1. 

2.02 CONDUCTOR, CABLE AND AC AND MC CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum 
length of color field for each conductor and cable size. 

B. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils 
thick by 1 to 2 inches wide. 
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C. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- 
and chemical-resistant coating and matching wraparound adhesive tape for securing 
ends of legend label. 

D. Snap-Around Labels:  Slit, pre-tensioned, flexible, preprinted, color-coded acrylic 
sleeve, with diameter sized to suit diameter of conductor or cable it identifies and to 
stay in place by gripping action. 

E. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched 
for use with self-locking cable tie fastener. 

2.03 RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1, for minimum lettering size and for minimum length of color 
field for each raceway size. 

B. Color for Raceway Carrying Circuits at 600 V or Less: 

1. Black letters on an orange field. 

2. Legend: Indicate Voltage, Indicate load name 

C. Color for Raceway Carrying Circuits More than 600 V: 

1. Black letters on an orange field. 

2. Legend:  "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch- high 
letters on 20-inch centers. 

D. Color for Raceway Carrying Fire Alarm Circuits: 

1. White Letters on a red field 

2. Legend: "FIRE ALARM" with 3-inch- high letters on 20-inch centers. 

E. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  
Preprinted, flexible label laminated with a clear, weather- and chemical-resistant 
coating and matching wraparound adhesive tape for securing ends of legend label. 

F. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, 
pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to 
suit diameter of raceway or cable it identifies and to stay in place by gripping action. 
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G. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  
Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches long, with diameter 
sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action. 

H. Tape and Stencil for Raceways Carrying Circuits More Than 600 V:  4-inch- wide 
black stripes on 10-inch centers diagonally over orange background that extends full 
length of raceway or duct and is 12 inches wide. Stop stripes at legends. 

I. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched 
for use with self-locking cable tie fastener. 

2.04 FLOOR MARKING TAPE 

A. 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with black and white stripes and clear 
vinyl overlay. 

2.05 UNDERGROUND-LINE WARNING TAPE 

A. Tape: 

1. Recommended by manufacturer for the method of installation and suitable to 
identify and locate underground electrical utility lines. 

2. Printing on tape shall be permanent and shall not be damaged by burial 
operations. 

3. Tape material and ink shall be chemically inert, and not subject to degrading 
when exposed to acids, alkalis, and other destructive substances commonly 
found in soils. 

B. Color and Printing: 

1. Comply with ANSI Z535.1 through ANSI Z535.5. 

C. Non-Conducting Protective Tapes 

1. Pigmented polyolefin, bright-colored, continuous-printed with the inscription 
noted above compounded for direct-burial service. 

2. Thickness:  4 mils. 

D. Protective Tapes Suitable for Conductive or Inductive Tracing. 
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1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, 
a solid aluminum-foil core, and a clear protective film that allows inspection of the 
continuity of the conductive core, bright-colored, continuous-printed with the 
inscription indicated above, compounded for direct-burial service. 

2. Overall Thickness:  5 mils. 

3. Foil Core Thickness:  0.35 mil. 

2.06 POSTED DRAWINGS  

A. Electrical One-line or Risers:  Print electrical one-line/riser diagrams on 20 lb. bond 
paper. (Blueprint paper is not acceptable). Reduce drawings to approximately 1/2 size 
using Xerox reduction process. Contact engineer to obtain updated original plans for 
printing. 

B. Mounting Frames:  Extruded aluminum, 4 point screw mount with 1/8" clear plexi-
glass cover. 

2.07 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive 
adhesive labels, configured for display on front cover, door, or other access to 
equipment unless otherwise indicated. 

C. Baked-Enamel Warning Signs: 

1. Preprinted aluminum signs punched or drilled for fasteners, with colors, legend, 
and size required for application. 

2. 1/4-inch grommets in corners for mounting. 

3. Nominal size, 7 by 10 inches. 

D. Metal-Backed, Butyrate Warning Signs: 

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 
0.0396-inch galvanized-steel backing; and with colors, legend, and size required 
for application. 

2. 1/4-inch grommets in corners for mounting. 
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3. Nominal size, 10 by 14 inches. 

E. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 
EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN 
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 
INCHES." 

2.08 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs 
up to 20 sq. inches and 1/8 inch thick for larger sizes. 

1. Engraved legend with black letters on white face. 

2. Punched or drilled for mechanical fasteners. 

3. Framed with mitered acrylic molding and arranged for attachment at applicable 
equipment. 

B. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent 
process. Minimum letter height shall be 3/8 inch. 

C. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by 
thermal transfer or equivalent process. Minimum letter height shall be 3/8 inch. 
Overlay shall provide a weatherproof and UV-resistant seal for label. 

2.09 RECEPTACLE AND SWITCH IDENTIFICATION LABELS 

A. Materials (Where engraved device faceplates are not used) 

1. Engraved plastic laminate - three-layer laminated plastic with punched or drilled 
holes for screw mounting.  

2. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive 
backed. 

3. Adhesive Film Label:  Machine printed, in black, by thermal transfer or equivalent 
process.  
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4. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by 
thermal transfer or equivalent process. Overlay shall provide a weatherproof and 
UV-resistant seal for label. 

B. Identification 

1. Label emergency receptacle and switch device plates with "EMERGENCY" 
above the receptacle with the panelboard and circuit number supplying them 
below the receptacle. Label lettering shall be approximately 3/16" high, red filled 
characters. 

2. Label normal receptacle cover plates in Critical Care Areas as defined in the 
NEC, with the circuit number supplying them below the receptacle with 3/16" 
high, black filled letters. 

3. Label normal receptacle and switch cover plates with the circuit number 
supplying them below the device using 3/16" high, black filled letters. 

4. For all receptacles other than 15 and 20 amp, 120 volts, provide separate 
nameplate with ampere rating, voltage, and phase. 

5. Provide labels on faceplates of all owner furnished equipment and equipment 
furnished under other divisions with circuit number, and "EMERGENCY" (where 
applies) as specified in this section.  

2.10 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self-extinguishing, one piece, self-
locking, Type 6/6 nylon. 

1. Minimum Width:  3/16 inch. 

2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 

3. Temperature Range:  Minus 40 to plus 185 deg F. 

4. Color:  Black except where used for color-coding. 

B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior 
sunlight, self-extinguishing, one piece, self-locking, Type 6/6 nylon. 

1. Minimum Width:  3/16 inch. 

2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
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3. Temperature Range:  Minus 40 to plus 185 deg F. 

4. Color:  Black. 

C. Plenum-Rated Cable Ties:  Self-extinguishing, UV stabilized, one piece, self-locking. 

1. Minimum Width:  3/16 inch. 

2. Tensile Strength at 73 deg F, According to ASTM D 638:  7000 psi. 

3. UL 94 Flame Rating:  94V-0. 

4. Temperature Range:  Minus 50 to plus 284 deg F. 

5. Color:  Black. 

2.11 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint:  Comply with requirements in Division 09 painting Sections for paint materials 
and application requirements. Select paint system applicable for surface material and 
location (exterior or interior). 

B. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws, or stainless-
steel machine screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.01 INSTALLATION - GENERAL 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient 
viewing without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using 
materials and methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical 
fasteners appropriate to the location and substrate. 

F. Cable Ties:  For attaching tags. Use general-purpose type, except as listed below: 
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1. Outdoors:  UV-stabilized nylon. 

2. In Spaces Handling Environmental Air:  Plenum rated. 

G. Painted Identification:  Comply with requirements in Division 09 painting Sections for 
surface preparation and paint application. 

3.02 EQUIPMENT IDENTIFICATION: 

A. Label and mark equipment per all applicable codes. 

B. On each unit of equipment, install unique designation nameplate that is consistent 
with naming used in wiring diagrams, schedules, and the Operation and Maintenance 
Manual.  

C. In addition to equipment listed in Part 2 provide nameplates for: 

1. Access doors for concealed electrical devices 

2. Transformers 

3. Substations 

4. Enclosed over-current protective devices 

5. Electrical cabinets, enclosures, and terminal cabinets 

6. Contactors 

7. Variable speed drives 

8. Battery -inverters, battery racks, UPS equipment 

9. Power-generating units 

10. Monitoring and control panels and equipment 

D. Confirm all final naming prior to label manufacture. 

E. Labeling Instructions: 

1. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label. 
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2. Outdoor Equipment:  Engraved, laminated acrylic or melamine label with screw 
fasteners.  

3. Elevated Components:  Increase sizes of labels and letters to those appropriate 
for viewing from the floor. 

4. Unless provided with self-adhesive means of attachment, fasten labels with 
appropriate mechanical fasteners that do not change the NEMA or NRTL rating 
of the enclosure. 

3.03 CIRCUIT CONDUCTOR IDENTIFICATION 

A. Power-Circuit Conductor Identification, 600 V or Less:   

1. For conductors in vaults, pull and junction boxes, manholes, and handholes, use 
color-coding conductor tape to identify the phase. 

2. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use 
colors listed below for ungrounded service, feeder, and branch-circuit 
conductors. 
a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, 

if authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 
1) Phase A:  Black. 

2) Phase B:  Red. 

3) Phase C:  Blue. 

4) Neutral: White 

5) Equipment Ground: Green 

6) Isolated Ground:  Green with yellow tracer 
c. Colors for 480/277-V Circuits: 

1) Phase A:  Brown. 

2) Phase B:  Orange. 

3) Phase C:  Yellow. 

4) Neutral: Gray 



REPLACEMENT OF MECHANICAL 
UNITS AT SANTA ANA BUS BASE 

C-4-2550 
EXHIBIT B 

 

 

 
 
IDENTIFICATION FOR ELECTRICAL 
SYSTEMS 

 26 05 53 - 14 

 

5) Equipment Ground: Green 

6) Isolated Ground:  Green with yellow tracer 
d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for 

a minimum distance of 6 inches from terminal points and in boxes where 
splices or taps are made. Apply last two turns of tape with no tension to 
prevent unwinding. Locate bands to avoid obscuring factory cable markings. 

3. Conductors to Be Extended in the Future:  Attach self-adhesive label to 
conductors and list source. 

B. Power-Circuit Conductor Identification, more than 600 V:  For conductors in vaults, 
pull and junction boxes, manholes, and handholes, use metal tags with circuit 
designation. For conductors to be extended in the future, attach self-metal tag to 
conductors and list source. Install tags at all points of accessibility including manholes, 
pad-mounted switches, and interior switchgear. Firmly attach all tags to each cable 
phase using plastic tie wraps. Position tags so that they are clearly legible to the 
observer. 

C. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, 
control, and signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, 
terminals, and pull points. Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with 
system used by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, 
and the Operation and Maintenance Manual. 

3.04 RACEWAY IDENTIFICATION 

A. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings:  

1. Tape and stencil 4-inch- wide black stripes on 10-inch centers over orange 
background that extends full length of raceway or duct and is 12 inches wide. 
Stencil legend "DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch- 
high black letters on 20-inch centers. Stop stripes at legends. Apply to the 
following finished surfaces: 
a. Floor surface directly above conduits running beneath and within 12 inches 

of a floor that is in contact with earth or is framed above unexcavated space. 

b. Wall surfaces directly external to raceways concealed within wall. 
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c. Accessible surfaces of concrete envelope around raceways in vertical 
shafts, exposed in the building, or concealed above suspended ceilings. 

B. Accessible Raceways, More Than 600 V:  Self-adhesive vinyl or Snap-around labels. 
Install labels at 10-foot maximum intervals and within each space enclosed by walls. 

C. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, 
and Branch Circuits More Than 30A, and 120V to ground:  Identify with self-adhesive 
vinyl label.  

1. Install labels at 30-foot maximum intervals. 

2. Install minimum one label per enclosed room. 

D. System Identification Color-Coding Bands for Raceways:  Each color-coding band 
shall completely encircle raceway. Place adjacent bands of two-color markings in 
contact, side by side. Locate bands at changes in direction, at penetrations of walls 
and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum 
intervals in congested areas. 

E. Junction Box Color Coding 

1. Color Code all junction and pull boxes installed in accessible ceiling spaces and 
exposed in unfinished areas using spray paint on the box and entire cover in the 
following manner: 

2. System Color 

3. Volt Power Brown 

4. 277 volt lighting Yellow 

5. 120/208 volt Unpainted 

6. Emergency Power Orange 

7. Clock & Program Green 

8. Fire Alarm Red 

9. Telephone/Network Black 

10. Nurse Call Light Blue 
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11. Public Address Silver 

12. Television Gold 

13. Access Control Gray 

14. Intercom White 

15. Use black felt tip marker self-adhesive vinyl labels following painting to indicate 
the circuit numbers in 1" (25mm) high letters contained within. 

3.05 WORKING CLEARANCE IDENTIFICATION 

A. Workspace Indication:  Install floor marking tape to show working clearances in the 
direction of access to live parts. Workspace shall be as required by NFPA 70 and 29 
CFR 1926.403 unless otherwise indicated.  

B. Do not install at flush-mounted panelboards and similar equipment in finished spaces. 

3.06 UNDER GROUND LINE IDENTIFICATION 

A. Locations of Underground Lines:  Identify with underground-line warning tape for 
power, lighting, Retain one of two paragraphs below. 

1. Limit use of underground-line warning tape to direct-buried cables. 

2. Install underground-line warning tape for direct-buried cables, cables in raceway 
and duct banks. 

B. Underground-Line Warning Tape Installation:  During backfilling of trenches install 
continuous underground-line warning tape directly above line at 6 to 8 inches below 
finished grade. Use multiple tapes where width of multiple lines installed in a common 
trench exceeds 16 inches overall. 

3.07 POSTED DRAWINGS AND OPERATING INSTRUCTIONS 

A. Mount drawings and operating procedures on the wall immediately adjacent to the 
main piece of equipment for which the instructions apply. If sufficient wall space is 
available, mount directly to one of the sheet metal panels of the equipment. 

B. Color Coding Sign: Install instructional sign for the color-code for grounded and 
ungrounded conductors using adhesive-film-type labels. 
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C. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect. Install instruction 
signs with approved legend where instructions are needed for system or equipment 
operation. 

D. Emergency Operating Instruction Signs:  Install instruction signs with white legend on 
a red background with minimum 3/8-inch- high letters for emergency instructions at 
equipment used for power transfer. 

3.08 WARNING SIGNS 

A. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: 
Metal-backed, butyrate warning signs. 

1. Comply with 29 CFR 1910.145. 

2. Identify system voltage with black letters on an orange background. 

3. Apply to exterior of door, cover, or other access. 

4. For equipment with multiple power or control sources, apply to door or cover of 
equipment including, but not limited to, the following: 
a. Power transfer switches. 

b. Controls with external control power connections. 

END OF SECTION 
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SECTION 26 09 13  

ELECTRICAL POWER MONITORING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 DEFINITIONS 

A. Ethernet:  Local area network based on IEEE 802.3 standards. 

B. Firmware:  Software (programs or data) that has been written onto read-only memory 
(ROM).  Firmware is a combination of software and hardware.  Storage media with 
ROMs that have data or programs recorded on them are firmware. 

C. HTML:  Hypertext markup language. 

D. I/O:  Input/output. 

E. KY Pulse:  A term used by the metering industry to describe a method of measuring 
consumption of electricity that is based on a relay changing status in response to the 
rotation of the disk in the meter. 

F. LAN:  Local area network; sometimes plural as "LANs." 

G. LCD:  Liquid crystal display. 

H. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 
50 V or remote-control, signaling and power-limited circuits. 

I. Modbus TCP/IP:  An open protocol for exchange of process data. 

J. Monitoring:  Acquisition, processing, communication, and display of equipment status 
data, metered electrical parameter values, power quality evaluation data, event and 
alarm signals, tabulated reports, and event logs. 

K. PC:  Personal computer; sometimes plural as "PCs." 

L. rms:  Root-mean-square value of alternating voltage, which is the square root of the 
mean value of the square of the voltage values during a complete cycle. 
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M. RS-232:  A TIA standard for asynchronous serial data communications between 
terminal devices. 

N. RS-485:  A TIA standard for multipoint communications using two twisted-pairs. 

O. TCP/IP:  Transport control protocol/Internet protocol incorporated into Microsoft 
Windows. 

P. THD:  Total harmonic distortion. 

Q. UPS:  Uninterruptible power supply; used both in singular and plural context. 

R. WAN:  Wide area network. 

1.03 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1. Attach copies of approved Product Data submittals for products (such as 
switchboards and switchgear) that describe power monitoring and control 
features to illustrate coordination among related equipment and power monitoring 
and control. 

B. Shop Drawings:  For power monitoring and control equipment.  Include plans, 
elevations, sections, details, and attachments to other work. 

1. Outline Drawings:  Indicate arrangement of components and clearance and 
access requirements. 

2. Block Diagram:  Show interconnections between components specified in this 
Section and devices furnished with power distribution system components.  
Indicate data communication paths and identify networks, data buses, data 
gateways, concentrators, and other devices to be used.  Describe characteristics 
of network and other data communication lines. 

3. Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each 
field connection. 

4. Wiring Diagrams:  For power, signal, and control wiring.  Coordinate 
nomenclature and presentation with a block diagram. 

5. UPS sizing calculations for workstation. 

6. Surge Suppressors:  Data for each device used and where applied. 
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C. Field quality-control reports. 

D. Other Informational Submittals: 

1. Manufacturer's system installation and setup guides, with data forms to plan and 
record options and setup decisions. 

E. Operation and Maintenance Data:  For power monitoring and control units, to include 
in emergency, operation, and maintenance manuals.  In addition include the following: 

1. Operating and applications software documentation. 

2. Software licenses. 

3. Software service agreement. 

4. PC installation and operating documentation, manuals, and software for the PC 
and all installed peripherals.  Software shall include system restore, emergency 
boot diskettes, and drivers for all installed hardware.  Provide separately for each 
PC. 

5. Hard copies of manufacturer's specification sheets, operating specifications, 
design guides, user's guides for software and hardware, and PDF files on CD-
ROM of the hard-copy submittal. 

F. Software and Firmware Operational Documentation: 

1. Self-study guide describing the process for setting equipment's network address; 
setting Owner's options; procedures to ensure data access from any PC on the 
network, using a standard Web browser; and recommended firewall setup. 

2. Software operating and upgrade manuals. 

3. Software Backup:  On a magnetic media or compact disc, complete with Owner-
selected options. 

4. Device address list and the set point of each device and operator option, as set 
in applications software. 

5. Graphic file and printout of graphic screens and related icons, with legend. 

G. Software Upgrade Kit:  For Owner to use in modifying software to suit future power 
system revisions or power monitoring and control revisions. 

H. Software licenses and upgrades required by and installed for operating and 
programming digital and analog devices. 
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I. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Addressable Relays:  One for every 10 installed.  Furnish at least one of each 
type. 

2. Data Line Surge Suppressors:  One for every 10 of each type installed.  Furnish 
at least one of each type. 

1.04 COORDINATION 

A. Coordinate features of distribution equipment and power monitoring and control 
components to form an integrated interconnection of compatible components. 

1. Match components and interconnections for optimum performance of specified 
functions. 

B. Coordinate Work of this Section with those in Sections specifying distribution 
components that are monitored or controlled by power monitoring and control 
equipment. 

1.05 SOFTWARE SERVICE AGREEMENT 

A. Technical Support:  Beginning with Substantial Completion, provide software support 
for two years. 

B. Upgrade Service:  Update software to latest version at Project completion.  Install and 
program software upgrades that become available within two years from date of 
Substantial Completion.  Upgrading software shall include the operating systems.  
Upgrade shall include new or revised licenses for use of software. 

1. Provide 30 days' notice to Owner to allow scheduling and access to system and 
to allow Owner to upgrade computer equipment if necessary. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Eaton Corporation; Cutler-Hammer products. 

2. General Electric Company; GE Consumer & Industrial. 

3. Schneider Electric. 
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4. Siemens. 

5. Or approved equal. 

2.02 FUNCTIONAL DESCRIPTION 

A. Instrumentation and Recording Devices:  Monitor and record load profiles and chart 
energy consumption patterns. 

1. Calculate and Record the Following: 

a. Load factor. 

b. Peak demand periods. 

B. Software:  Calculate allocation of utility costs. 

1. Automatically Import Energy Usage Records to Allocate Energy Costs for the 
Following: 

a. At least 15 departments. 

b. At least 30 tenants. 

c. At least five processes. 

d. At least five buildings. 

C. Power Quality Monitoring:  Identify power system anomalies and measure, display, 
and record trends and alarms of the following power quality parameters: 

1. Voltage regulation and unbalance. 

2. Continuous three-phase rms voltage. 

3. Periodic max./min./avg. voltage samples. 

4. Harmonics. 

5. Voltage excursions. 

D. Demand Management: 

1. Peaking or co-generator control. 

2. Load interlocking. 
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3. Load shedding. 

4. Load trimming. 

E. System:  Report equipment status and power system control. 

2.03 SYSTEM REQUIREMENTS 

A. Monitoring and Control System:  Include multiple PC-based workstation(s) with 
graphics capability and Web access, with its operating system and application 
software, connected to data transmission network. 

B. Surge Protection:  For external wiring of each conductor entry connection to 
components to protect components from voltage surges originating external to 
equipment housing and entering through power, communication, signal, control, or 
sensing leads. 

1. Minimum Protection for Power Lines 120 V and More:  Auxiliary panel 
suppressors complying with requirements. 

2. Minimum Protection for Communication, Signal, Control, and Low-Voltage Power 
Lines:  Comply with requirements as recommended by manufacturer for type of 
line being protected. 

C. Addressable Devices:  All transmitters and receivers shall communicate unique 
device identification and status reports to monitoring and control clients. 

D. BAS Interface:  Provide factory-installed hardware and software to enable the BAS to 
monitor, display, and record data for use in processing reports. 

1. Hardwired Monitoring Points:  Electrical power demand (kilowatts), electrical 
power consumption (kilowatt-hours), power factor. 

2. ASHRAE 135 (BACnet) Modbus communication interface with the BAS shall 
enable the BAS operator to remotely monitor meter information from a BAS 
operator workstation.  Control features and monitoring points displayed locally at 
metering panel shall be available through the BAS. 

2.04 OPERATING SYSTEM 

A. Software:  Configured to run on a portable laptop computer, a single PC, or a palm 
computer, with capability for accessing a single meter at a time.  System is not 
connected to a LAN.  Modbus TCP/IP, RS-232, and RS-485 digital communications. 

B. Software:  Configured to run on a single PC, with capability for accessing multiple 
devices simultaneously.  Modbus TCP/IP, RS-232, and RS-485 digital 
communications. 
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C. Software:  Configured for a server and multiple client PCs, each with capability for
accessing multiple devices simultaneously.  Ethernet, Modbus TCP/IP, RS-232, and
RS-485 digital communications.

D. Software:  Configured for a server and multiple client PCs, each with capability for
accessing multiple devices simultaneously.  Software shall include interactive
graphics client and shall be Web enabled.  Workstations and portable computers shall
not require any software except for an Internet browser to provide connectivity and
full functionality.  Include a firewall recommended by manufacturer.  100 Base-T
Ethernet, Modbus TCP/IP RS-232, and RS-485 digital communications.

E. Operating System Software:  Based on 32 -bit, Microsoft Windows workstation
operating system.  Software shall have the following features:

1. Multiuser and multitasking to allow independent activities and monitoring to occur
simultaneously at different workstations.

2. Graphical user interface to show pull-down menus and a menu tree format.

3. Capability for future additions within the indicated system size limits.

F. Peer Computer Control Software:  Shall detect a failure of workstation and associated
server, and shall cause other workstation and associated server to assume control of
all system functions without interruption of operation.  Drivers shall be provided in
both central computers to support this mode of operation.

2.05 APPLICATIONS SOFTWARE 

A. Basic Requirements:

1. Fully compatible with and based on the approved operating system.

2. Password-protected operator login and access; three levels, minimum.

3. Password-protected setup functions.

4. Context-sensitive online help.

5. Capability of creating, deleting, and copying files; and automatically maintaining
a directory of all files, including size and location of each sequential and random-
ordered record.

6. Capability for importing custom icons into graphic views to represent alarms and
I/O devices.
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7. Automatic and encrypted backups for database and history; automatically stored 
at central control PC and encrypted with a nine-character alphanumeric 
password, which must be used to restore or read data contained in backup. 

8. Operator audit trail for recording and reporting all changes made to user-defined 
system options. 

B. Workstation Server Functions: 

1. Support other client PCs on the LAN. 

2. Maintain recorded data in databases accessible from other PCs on the LAN. 

C. Data Formats: 

1. User-programmable export and import of data to and from commonly used 
Microsoft Windows spreadsheet, database, billing, and other applications; using 
dynamic data exchange technology. 

2. Option to convert reports and graphics to HTML format. 

3. Interactive graphics. 

4. Option to send preprogrammed or operator designed e-mail reports. 

D. Metered Data:  Display metered values in real time. 

E. Equipment Documentation:  Database for recording of equipment ratings and 
characteristics; with capability for graphic display on monitors. 

F. Graphics:  Interactive color-graphics platform with pull-down menus and mouse-
driven generation of power system graphics, in formats widely used for such drafting; 
to include the following: 

1. Site plan. 

2. Floor plans. 

3. Equipment elevations. 

4. Single-line diagrams. 

G. User-Defined Monitoring:  Display and record with date and time stamps accurate to 
0.1 second, and including the following: 

1. Operator log on/off. 
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2. Attempted operator log on/off. 

3. All alarms. 

4. Equipment operation counters. 

5. Out-of-limit, pickup, trip, and no-response events. 

H. Trending Reports:  Display data acquired in real-time from different meters or devices, 
in historical format over user-defined time; unlimited as to interval, duration, or 
quantity of trends. 

1. Spreadsheet functions of sum, delta, percent, average, mean, standard 
deviation, and related functions applied to recorded data. 

2. Charting, statistical, and display functions of standard Windows-based 
spreadsheet. 

I. Alarms:  Display and record alarm messages from discrete input and controls outputs, 
according to user programmable protocol. 

1. Functions requiring user acknowledgment shall run in background during 
computer use for other applications and override other presentations when they 
occur. 

J. Waveform Data:  Display and record waveforms on demand or automatically on an 
alarm or programmed event.  Include the graphic displays of the following, based on 
user-specified criteria: 

1. Phase voltages, phase currents, and residual current. 

2. Overlay of three-phase currents, and overlay each phase voltage and current. 

3. Waveforms ranging in length from 2 cycles to 5 minutes. 

4. Disturbance and steady-state waveforms up to 512 points per cycle. 

5. Transient waveforms up to 83,333 points per cycle on 60-Hz base. 

6. Calculated waveform, based on recorded data, on a minimum of four cycles of 
data of the following: 

a. THD. 

b. rms magnitudes. 
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c. Peak values. 

d. Crest factors. 

e. Magnitude of individual harmonics. 

K. Data Sharing:  Allow export of recorded displays and tabular data to third-party 
applications software. 

1. Tabular data shall be in the comma-separated values. 

L. Activity Billing Software: 

1. Automatically compute and prepare activity demand and energy-use statements 
based on metering of energy use and peak demand integrated over user-defined 
interval. 

2. Intervals shall be same as used by electric utilities, including current vendor. 

3. Import metered data from saved records that were generated by metering and 
monitoring software. 

4. Maintain separate directory for each activity's historical billing information. 

5. Prepare summary reports in user-defined formats and time intervals. 

M. Reporting:  User commands initiate the reporting of a list of current alarm, supervisory, 
and trouble conditions in system or a log of past events. 

1. Print a record of user-defined alarm, supervisory, and trouble events on 
workstation printer. 

2. Sort and report by device name and by function. 

3. Report type of signal (alarm, supervisory, or trouble), description, date, and time 
of occurrence. 

4. Differentiate alarm signals from other indications. 

5. When system is reset, report reset event with same information concerning 
device, location, date, and time. 

N. Display Monitor: 

1. Backlighted LCD to display metered data with touch-screen selecting device. 
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2. Touch-screen display shall be a minimum 12-inch diagonal, resolution of 800 by 
600 RGB pixels, 256 colors; NEMA 250, Type 1 display enclosure. 

3. Display four values on one screen at same time. 

2.06 COMMUNICATION COMPONENTS AND NETWORKS 

A. Network Configuration:  High-speed, multi-access, open nonproprietary, industry 
standard communication protocol; LANs complying with EIA 485, 100 Base-T 
Ethernet, and Modbus TCP/IP. 

2.07 POWER MONITORS 

A. Type M 

1. General 

a. Permanently installed instrument for power monitoring and control, 
complying with UL 1244. 

b. Mounting: Separately mounted in NEMA 250, Type 1 enclosure. 

2. Rms Real-Time Measurements: 

a. Current:  Each phase, neutral, average of three phases, percent unbalance. 

b. Voltage:  Line-to-line each phase, line-to-line average of three phases, line-
to-neutral each phase, line-to-neutral average of three phases, line-to-
neutral percent unbalance. 

c. Power:  Per phase and three-phase total. 

d. Reactive Power:  Per phase and three-phase total. 

e. Apparent Power:  Per phase and three-phase total. 

f. Power Factor:  Per phase and three-phase total. 

g. Displacement Power Factor:  Per phase and three-phase total. 

h. Frequency. 

i. THD:  Current and voltage. 

j. Accumulated Energy:  Real kWh, reactive kVARh, apparent kVAh 
(signed/absolute). 
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k. Incremental Energy:  Real kWh, reactive kVARh, apparent kVAh 
(signed/absolute). 

l. Conditional Energy:  Real kWh, reactive kVARh, apparent kVAh 
(signed/absolute). 

3. Demand Current Calculations, per Phase, Three-Phase Average and Neutral: 

a. Present. 

b. Running average. 

c. Last completed interval. 

d. Peak. 

4. Demand Real Power Calculations, Three-Phase Total: 

a. Present. 

b. Running average. 

c. Last completed interval. 

d. Predicted. 

e. Peak. 

f. Coincident with peak kVA demand. 

g. Coincident with kVAR demand. 

5. Demand Reactive Power Calculations, Three-Phase Total: 

a. Present. 

b. Running average. 

c. Last completed interval. 

d. Predicted. 

e. Peak. 

f. Coincident with peak kVA demand. 



REPLACEMENT OF MECHANICAL 

UNITS AT SANTA ANA BUS BASE 

C-4-2550 

EXHIBIT B 
 

 

 
 
ELECTRICAL POWER MONITORING  26 09 13 - 13 

g. Coincident with kVAR demand. 

6. Demand Apparent Power Calculations, Three-Phase Total: 

a. Present. 

b. Running average. 

c. Last completed interval. 

d. Predicted. 

e. Peak. 

f. Coincident with peak kVA demand. 

g. Coincident with kVAR demand. 

7. Average Power Factor Calculations, Demand Coincident, Three-Phase Total: 

a. Last completed interval. 

b. Coincident with kW peak. 

c. Coincident with kVAR peak. 

d. Coincident with kVA peak. 

8. Power Analysis Values: 

a. THD, Voltage and Current:  Per phase, three phase, and neutral. 

b. Displacement Power Factor:  Per phase, three phase. 

c. Fundamental Voltage, Magnitude and Angle:  Per phase. 

d. Fundamental Currents, Magnitude and Angle:  Per phase. 

e. Fundamental Real Power:  Per phase, three phase. 

f. Fundamental Reactive Power:  Per phase. 

g. Harmonic Power:  Per phase, three phase. 

h. Phase rotation. 
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i. Unbalance:  Current and voltage. 

j. Harmonic Magnitudes and Angles for Current and Voltages:  Per phase, up 
to 50th harmonic. 

9. Power Demand Calculations:  According to one of the following calculation 
methods, selectable by the user: 

a. Thermal Demand:  Sliding window updated every second for the present 
demand and at end of the interval for the last interval.  Adjustable window 
that can be set in 1-minute intervals, from 1 to 60 minutes. 

b. Block Interval with Optional Subintervals:  Adjustable for 1-minute intervals, 
from 1 to 60 minutes.  User-defined parameters for the following block 
intervals: 

1) Sliding block that calculates demand every second, with intervals less 
than 15 minutes, and every 15 seconds with an interval between 15 and 
60 minutes. 

2) Fixed block that calculates demand at end of the interval. 

3) Rolling block subinterval that calculates demand at end of each 
subinterval and displays it at end of the interval. 

c. Demand Calculation Initiated by a Synchronization Signal: 

1) Signal is a pulse from an external source.  Demand period begins with 
every pulse.  Calculation shall be configurable as either a block or rolling 
block calculation. 

2) Signal is a communication signal.  Calculation shall be configurable as 
either a block or rolling block calculation. 

3) Demand can be synchronized with clock in the power meter. 

d. Sampling: 

1) Current and voltage shall be digitally sampled at a rate high enough to 
provide accuracy to 63rd harmonic of 60-Hz fundamental. 

2) Power monitor shall provide continuous sampling at a rate of 128  
samples per cycle on all voltage and current channels in the meter. 
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e. Minimum and Maximum Values:  Record monthly minimum and maximum 
values, including date and time of record.  For three-phase measurements, 
identify phase of recorded value.  Record the following parameters: 

1) Line-to-line voltage. 

2) Line-to-neutral voltage. 

3) Current per phase. 

4) Line-to-line voltage unbalance. 

5) Line-to-neutral voltage unbalance. 

6) Power factor. 

7) Displacement power factor. 

8) Total power. 

9) Total reactive power. 

10) Total apparent power. 

11) THD voltage L-L. 

12) THD voltage L-N. 

13) THD current. 

14) Frequency. 

f. Harmonic Calculation:  Display and record the following: 

1) Harmonic magnitudes and angles for each phase voltage and current 
through 50th   harmonic.  Calculate for all three phases, current and 
voltage, and residual current.  Current and voltage information for all 
phases shall be obtained simultaneously from same cycle. 

2) Harmonic magnitude reported as a percentage of the fundamental or as 
a percentage of rms values, as selected by user. 

g. Current and Voltage Ratings: 
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1) Designed for use with current inputs from standard instrument current 
transformers with 5-A secondary and shall have a metering range of 0-
10 A. 

2) Withstand ratings shall not be less than 15 A, continuous; 50 A, lasting 
over 10 seconds, no more frequently than once per hour; 500 A, lasting 
1 second, no more frequently than once per hour. 

3) Designed for use with voltage inputs from standard instrument potential 
transformers with a 120-V secondary. 

10. Accuracy: 

a. Comply with ANSI C12.20, Class 0.5; and IEC 60687, Class 0.5 for revenue 
meters.  Accuracy from Light to Full Rating shall meet the following criteria: 

1) Power:  Accurate to 0.25 percent of reading, plus 0.025 percent of full 
scale. 

2) Voltage and Current:  Accurate to 0.075 percent of reading, plus 0.025 
percent of full scale. 

3) Power Factor:  Plus or minus 0.002, from 0.5 leading to 0.5 lagging. 

4) Frequency:  Plus or minus 0.01 Hz at 45 to 67 Hz. 

b. For meters that are circuit-breaker accessories, metering accuracy at full-
scale shall not be less than the following: 

1) Current:  Plus or minus 2.5 percent. 

2) Voltage:  Plus or minus 1.5 percent. 

3) Energy, Demand, and Power:  Plus or minus 4.0 percent. 

4) Frequency:  Plus or minus 1 Hz. 

11. Waveform Capture: 

a. Capture and store steady-state waveforms of voltage and current channels; 
initiated manually.  Each capture shall be for 3 cycles, 128 data points for 
each cycle, allowing resolution of harmonics to 50th harmonic of basic 60 Hz. 

b. Store captured waveforms in internal nonvolatile memory; available for PC 
display, archiving, and analysis. 
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12. Input:  digital input signal(s). 

a. Normal mode for on/off signal. 

b. Demand interval synchronization pulse, accepting a demand 
synchronization pulse from a utility demand meter. 

c. Conditional energy signal to control conditional energy accumulation. 

13. Outputs: 

a. Operated either by user command sent via communication link, or set to 
operate in response to user-defined alarm or event. 

b. Closed in either a momentary or latched mode as defined by user. 

c. Each output relay used in a momentary contact mode shall have an 
independent timer that can be set by user. 

d. One digital KY pulse to a user-definable increment of energy measurement.  
Output ratings shall be up to 120-V ac, 300-V dc, 50 mA, and provide 3500-
V rms isolation. 

e. relay output module(s), providing a load voltage range from 20- to 240-V ac 
or from 20- to 30-V dc, supporting a load current of 2 A. 

f. Output Relay Control: 

1) Relay outputs shall operate either by user command sent via 
communication link or in response to user-defined alarm or event. 

2) Normally open and normally closed contacts, field configured to operate 
as follows: 

a) Normal contact closure where contacts change state for as long as 
signal exists. 

b) Latched mode when contacts change state on receipts of a pickup 
signal; changed state is held until a dropout signal is received. 

c) Timed mode when contacts change state on receipt of a pickup 
signal; changed state is held for a preprogrammed duration. 

d) End of power demand interval when relay operates as 
synchronization pulse for other devices. 
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e) Energy Pulse Output:  Relay pulses quantities used for absolute 
kWh, absolute kVARh, kVAh, kWh In, kVARh In, kWh Out, and 
kVARh Out. 

f) Output controlled by multiple alarms using Boolean-type logic. 

14. Onboard Data Logging: 

a. Store logged data, alarms, events, and waveforms in 2MB of onboard 
nonvolatile memory. 

b. Stored Data: 

1) Billing Log:  User configurable; data shall be recorded every 15 minutes, 
identified by month, day, and 15-minute interval.  Accumulate 24 months 
of monthly data, 32 days of daily data, and between 2 and 52 days of 
15-minute interval data, depending on number of quantities selected. 

2) Custom Data Logs:  user-defined log(s) holding up to 96 parameters.  
Date and time stamp each entry to the second and include the following 
user definitions: 

a) Schedule interval. 

b) Event definition. 

c) Configured as "fill-and-hold" or "circular, first-in first-out." 

3) Alarm Log:  Include time, date, event information, and coincident 
information for each defined alarm or event. 

4) Waveform Log:  Store captured waveforms configured as "fill-and-hold" 
or "circular, first-in first-out." 

c. Default values for all logs shall be initially set at factory, with logging to begin 
on device power up. 

15. Alarms. 

a. User Options: 

1) Define pickup, dropout, and delay. 

2) Assign one of four severity levels to make it easier for user to respond 
to the most important events first. 
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3) Allow for combining up to four alarms using Boolean-type logic 
statements for outputting a single alarm. 

b. Alarm Events: 

1) Over/undercurrent. 

2) Over/undervoltage. 

3) Current imbalance. 

4) Phase loss, current. 

5) Phase loss, voltage. 

6) Voltage imbalance. 

7) Over kW demand. 

8) Phase reversal. 

9) Digital input off/on. 

10) End of incremental energy interval. 

11) End of demand interval. 

16. Control Power:  90- to 457-V ac or 100- to 300-V dc. 

17. Communications: 

a. Power monitor shall be permanently connected to communicate via Modbus 
TCP via a 100 Base-T Ethernet. 

b. Local plug-in connections shall be for RS-232 and 100 Base-T Ethernet. 

18. Display Monitor: 

a. Backlighted LCD to display metered data with touch-screen selecting device. 

b. Touch-screen display shall be a minimum 12-inch diagonal, resolution of 800 
by 600 RGB pixels, 256 colors; NEMA 250, Type 1 display enclosure. 

c. Display four values on one screen at same time. 

1) Current, per phase rms, three-phase average and neutral. 
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2) Voltage, phase to phase, phase to neutral, and three-phase averages 
of phase to phase and phase to neutral. 

3) Real power, per phase and three-phase total. 

4) Reactive power, per phase and three-phase total. 

5) Apparent power, per phase and three-phase total. 

6) Power factor, per phase and three-phase total. 

7) Frequency. 

8) Demand current, per phase and three-phase average. 

9) Demand real power, three-phase total. 

10) Demand apparent power, three-phase total. 

11) Accumulated energy (MWh and MVARh). 

12) THD, current and voltage, per phase. 

d. Reset:  Allow reset of the following parameters at the display: 

1) Peak demand current. 

2) Peak demand power (kW) and peak demand apparent power (kVA). 

3) Energy (MWh) and reactive energy (MVARh). 

B. Type F 

1. General 

a. Permanently installed instrument for power monitoring and control, 
complying with UL 1244. 

b. Mounting: Panel mounted on face of associated gear or board. 

2. Rms Real-Time Measurements: 

a. Current:  Each phase, neutral. 

b. Voltage:  Line-to-line each phase, line-to-line average of three phases, line-
to-neutral each phase. 
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c. Power:  Per phase and three-phase total. 

d. Reactive Power:  Per phase and three-phase total. 

e. Apparent Power:  Per phase and three-phase total. 

f. Power Factor:  Per phase and three-phase total. 

g. Displacement Power Factor:  Per phase and three-phase total. 

h. Frequency. 

i. THD:  Current and voltage. 

j. Accumulated Energy:  Real kWh, reactive kVARh, apparent kVAh 
(signed/absolute). 

3. Maximum Demand Current Calculations, per Phase,: 

a. Last completed interval. 

b. Peak. 

4. Demand Real Power Calculations, Three-Phase Total: 

a. Present. 

b. Running average. 

c. Last completed interval. 

d. Cumulative 

5. Demand Reactive Power Calculations, Three-Phase Total: 

a. Present. 

b. Running average. 

c. Last completed interval. 

d. Cumulative 

6. Demand Apparent Power Calculations, Three-Phase Total: 



REPLACEMENT OF MECHANICAL 

UNITS AT SANTA ANA BUS BASE 

C-4-2550 

EXHIBIT B 
 

 

 
 
ELECTRICAL POWER MONITORING  26 09 13 - 22 

a. Present. 

b. Running average. 

c. Last completed interval. 

d. Cumulative 

7. Power Analysis Values: 

a. THD, Voltage and Current:  Per phase, three phase, and neutral. 

b. Displacement Power Factor:  Per phase, three phase. 

8. Display:  LED, 3 lines 4 characters 

9. Communicaitons:  Serial data, Modbus RTU, DNP 3.0 

C. Meter appurtenances: 

1. Current transformers sized to match current carrying capacity of bus or cable, 
0.2% accuracy, ANSI C12.20.  Test block 

2. Fused tap for voltages. 

3. Label identifying metered load 

2.08 STANDALONE, WEB-ENABLED MONITORING AND CONTROL INSTRUMENT 

A. Separately mounted, permanently installed instrument for power monitoring and 
control. 

1. Enclosure:  NEMA 250, Type 1. 

B. Power-Distribution Equipment Monitor:  Web enabled, with integral network port and 
embedded Web server with factory-configured firmware and HTML-formatted Web 
pages for viewing of power monitoring and equipment status information from 
connected devices equipped with digital communication ports. 

C. LAN Connectivity:  Multipoint, RS-485 Modbus serial communication network, 
interconnecting all breaker trip units, protective relays, drives, and metering devices 
equipped with communications.  Serial communication network connected to Ethernet 
server that functions as a gateway and server, providing data access via 10 Base-T 
LAN. 
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D. Communication Devices within the Equipment:  Addressed at factory and tested to 
verify reliable communication with network server. 

E. Server Configuration: 

1. Initial network parameters set using a standard Web browser.  Connect via a 
local operator interface, or an RJ-45 port accessible from front of equipment. 

2. Network server shall be factory programmed with embedded HTML-formatted 
Web pages that are user configurable and that provide detailed communication 
diagnostic information for serial and Ethernet ports as status of RS-485 network; 
with internal memory management information pages for viewing using a 
standard Web browser. 

3. Login:  Password protected; password administration accessible from the LAN 
using a standard Web browser. 

4. Operating Software:  Suitable for local access; firewall protected. 

F. Data Access: 

1. Network server shall include embedded HTML pages providing real-time 
information from devices connected to RS-485 network ports via a standard Web 
browser. 

G. Equipment Monitoring Options:  Login shall be followed by a main menu for selecting 
summary Web pages that follow. 

H. Summary Web pages shall be factory configured to display the following information 
for each communicating device within the power equipment lineup: 

1. User-Configured Custom Home Page:  Provide for the lineup, showing status-at-
a-glance of key operating values. 

2. Circuit Summary Page:  Circuit name, three-phase average rms current, power 
(kW), power factor, and breaker status. 

3. Load Current Summary Page:  Circuit name, Phase A, B, and C rms current 
values. 

4. Demand Current Summary Page:  Circuit name, Phase A, B, and C average 
demand current values. 

5. Power Summary Page:  Circuit name, present demand power (kW), peak 
demand power (kW), and recorded time and date. 
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6. Energy Summary Page:  Circuit name, energy (kWh), reactive energy (kVARh), 
and time/date of last reset. 

7. Transformer Status Page:  Transformer tag, coil temperatures, and cooling fan 
status. 

8. Motor-Control Center Status Page:  Circuit name, three-phase average rms 
current, thermal capacity (percentage), and drive output frequency (Hz) contactor 
status. 

9. Specific Device Pages:  Each individual communicating device shall display 
detailed, real-time information, as appropriate for device type. 

a. Display historical energy data that shall be logged automatically for each 
device, as appropriate for device type. 

b. Display historical data logged from each device in graphical time-trend plots.  
Value to be displayed on time-trend plot shall be user selectable.  Time 
interval to be displayed on scale shall be for previous day or week. 

10. Export historical energy data to a PC or workstation through network using FTP 
(File Transfer Protocol).  Format exported data in a CSV (Comma Separated 
Variable) file format for importing into spreadsheet applications. 

I. Communications: 

1. Power monitor:  Permanently connected to communicate via Modbus TCP via a 
100 Base-T Ethernet. 

2. Local Plug-in Connections:  RS-232 and 100 Base-T Ethernet. 

3. Monitor Display:  Backlighted LCD to display metered data with touch-screen 
selecting device. 

2.09 WORKSTATION HARDWARE 

A. Computer:  Standard unmodified PC of modular design, designed for the latest 
version of Windows operating system. 

1. Memory:  of usable installed memory. 

2. Real-Time Clock.  Automatic time correction once every 24 hours by 
synchronizing clock with the Time Service Department of the U.S. Naval 
Observatory.  
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3. Ports:  Two RS-232-F serial ports for general use; one parallel port; four USB 
ports 

4. Replaceable graphics board. 

5. LAN Adapter Card. 

6. Sound Card:  For playback and recording of digital WAV sound files associated 
with audible warning and alarm functions. 

7. Color Monitor:  WXGA TFT, not less than 18 inches, LED type. 

8. Keyboard:  US English. 

9. Mouse:  Standard. 

10. Minimum Disk Storage:  7200 rpm hard drive. 

11. Modem:   bps, full duplex for asynchronous communications.  With error 
detection, auto answer/autodial, and call-in-progress detection suitable for 
operating on unconditioned voice-grade telephone line. 

12. CD-RW/DVD-ROM Drive. 

13. Report Printer:  Minimum resolution 600  dpi laser printer. 

a. Connected to central station and designated workstations. 

b. RAM:  8 MB, minimum. 

c. Printing Speed:  Minimum 30 pages per minute. 

d. Paper Handling:  Automatic sheet feeder with 250-sheet paper cassette and 
with automatic feed. 

B. UPS:  Self-contained; complying with requirements: 

1. Size:  Provide a minimum of 6 hours of operation of workstation station 
equipment, including 2 hours of alarm printer operation. 

2. Batteries:  Sealed, valve regulated, recombinant, lead calcium. 

3. Accessories: 

a. Transient voltage suppression. 
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b. Input-harmonics reduction. 

c. Rectifier/charger. 

d. Battery disconnect device. 

2.10 RS-232 ASCII INTERFACE 

A. ASCII interface shall allow RS-232 connections to be made between a meter or circuit 
monitor operating as the host PC and any equipment that will accept RS-232 ASCII 
command strings, such as local display panels. 

B. Pager System Interface:  Alarms shall be able to activate a pager system with 
customized message for each input alarm. 

1. RS-232 output shall be capable of connection to a pager interface that can be 
used to call a paging system or service and send a signal to a portable pager.  
System shall allow an individual alphanumeric message per alarm input to be 
sent to paging system.  This interface shall support both numeric and 
alphanumeric pagers. 

C. Alarm System Interface: 

1. RS-232 output shall be capable of transmitting alarms from other monitoring and 
alarm systems to workstation software. 

D. Cables: 

1. PVC-Jacketed, RS-232 Cable:  Paired, 2 pairs, No. 22 AWG, stranded (7x30) 
tinned copper conductors, polypropylene insulation, and individual aluminum foil-
polyester tape shielded pairs with 100 percent shield coverage; PVC jacket.  
Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned 
copper drain wire. 

a. NFPA 70, Type CM. 

b. Flame Resistance:  UL 1581, Vertical Tray. 

2. Plenum-Type, RS-232 Cable:  Paired, 2 pairs, No. 22 AWG, stranded (7x30) 
tinned copper conductors, plastic insulation, and individual aluminum foil-
polyester tape shielded pairs with 100 percent shield coverage; plastic jacket.  
Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned 
copper drain wire. 

a. NFPA 70, Type CMP. 
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b. Flame Resistance:  NFPA 262, Flame Test. 

2.11 LAN CABLES 

A. RS-485 Cable: 

1. PVC-Jacketed, RS-485 Cable:  Paired, 2 pairs, twisted, No. 22 AWG, stranded 
(7x30) tinned copper conductors, PVC insulation, unshielded, PVC jacket, and 
NFPA 70, Type CMG. 

2. Plenum-Type, RS-485 Cable:  Paired, 2 pairs, No. 22 AWG, stranded (7x30) 
tinned copper conductors, fluorinated-ethylene-propylene insulation, unshielded, 
and fluorinated-ethylene-propylene jacket, and NFPA 70, Type CMP. 

B. Unshielded Twisted Pair Cables:  Category 5e as specified for horizontal cable for 
data service  

2.12 LOW-VOLTAGE WIRING 

A. Comply with Section 260523 "Control-Voltage Electrical Power Cables." 

B. Low-Voltage Control Cable:  Multiple conductor, color-coded, No. 20 AWG copper, 
minimum. 

1. Sheath:  PVC; except in plenum-type spaces, use sheath listed for plenums. 

2. Ordinary Switching Circuits:  Three conductors unless otherwise indicated. 

3. Switching Circuits with Pilot Lights or Locator Feature:  Five conductors unless 
otherwise indicated. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine pathway elements intended for cables.  Check raceways, cable trays, and 
other elements for compliance with space allocations, installation tolerances, hazards 
to cable installation, and other conditions affecting installation. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.02 CABLING 

A. Comply with NECA 1. 
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B. Wiring Method:  Install wiring in raceway and cable tray except within consoles, 
cabinets, desks, and counters.  Conceal raceway and wiring except in unfinished 
spaces. 

C. Wiring Method:  Install wiring in raceway and cable tray except within consoles, 
cabinets, desks, and counters and except in accessible ceiling spaces and in gypsum 
board partitions where unenclosed wiring method may be used.  Use NRTL-listed 
plenum cable in environmental air spaces, including plenum ceilings.  Conceal 
raceway and cables except in unfinished spaces. 

D. Install LAN cables using techniques, practices, and methods that are consistent with 
specified category rating of components and that ensure specified category 
performance of completed and linked signal paths, end to end. 

E. Install cables without damaging conductors, shield, or jacket. 

3.03 IDENTIFICATION 

A. Identify components and power and control wiring according to Section 26 05 53 
"Identification for Electrical Systems." 

B. Label each power monitoring and control module with a unique designation. 

3.04 GROUNDING 

A. Comply with IEEE 1100, "Recommended Practice for Powering and Grounding 
Electronic Equipment." 

3.05 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust components, assemblies, and equipment installations, 
including connections. 

C. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment installations, 
including connections, and to assist in testing. 

D. Tests and Inspections: 
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1. Electrical Tests:  Use caution when testing devices containing solid-state 
components. 

2. Continuity tests of circuits. 

3. Operational Tests:  Set and operate controls at workstation and at monitored and 
controlled devices to demonstrate their functions and capabilities.  Use a 
methodical sequence that cues and reproduces actual operating functions as 
recommended by manufacturer.  Submit sequences for approval.  Note response 
to each test command and operation.  Note time intervals between initiation of 
alarm conditions and registration of alarms at central-processing workstation. 

a. Coordinate testing required by this Section with that required by Sections 
specifying equipment being monitored and controlled. 

b. Test LANs  

c. System components with battery backup shall be operated on battery power 
for a period of not less than 10 percent of calculated battery operating time. 

d. Verify accuracy of graphic screens and icons. 

e. Metering Test:  Load feeders, measure loads on feeder conductor with an 
rms reading clamp-on ammeter, and simultaneously read indicated current 
on the same phase at central-processing workstation.  Record and compare 
values measured at the two locations.  Resolve discrepancies greater than 
5 percent and record resolution method and results. 

f. Record metered values, control settings, operations, cues, time intervals, 
and functional observations and submit test reports printed by workstation 
printer. 

E. Power monitoring and control equipment will be considered defective if it does not 
pass tests and inspections. 

F. Prepare test and inspection reports. 

G. Correct deficiencies, make necessary adjustments, and retest.  Verify that specified 
requirements are met. 

H. Test Labeling:  After satisfactory completion of tests and inspections, apply a label to 
tested components indicating test results, date, and responsible agency and 
representative. 

I. Reports:  Written reports of tests and observations.  Record defective materials and 
workmanship and unsatisfactory test results.  Record repairs and adjustments. 
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J. Remove and replace malfunctioning devices and circuits and retest as specified 
above. 

3.06 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain systems.   

1. Train Owner's management and maintenance personnel in interpreting and using 
monitoring displays and in configuring and using software and reports.  Include 
troubleshooting, servicing, adjusting, and maintaining equipment.  Provide a 
minimum of 12 hours' training. 

2. Training Aid:  Use approved final versions of software and maintenance manuals 
as training aids. 

3.07 ON-SITE ASSISTANCE 

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting system to suit actual occupied 
conditions.  Provide up to three visits to Project during other-than-normal occupancy 
hours for this purpose. 

END OF SECTION 
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SECTION 26 27 26  

WIRING DEVICES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Receptacles, receptacles with integral GFCI, and associated device plates. 

2. Twist-locking receptacles. 

3. Receptacles with integral surge-suppression units. 

4. Wall-box motion sensors. 

5. Isolated-ground receptacles. 

6. Hospital-grade receptacles. 

7. Tamper-resistant receptacles. 

8. Weather-resistant receptacles. 

9. Combination receptacles and USB chargers. 

10. Solid-state fan speed controls. 

11. Communications outlets. 

12. Pendant cord-connector devices. 

13. Cord and plug sets. 

14. Floor service outlets, poke-through assemblies, service poles, and multioutlet 
assemblies. 
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1.03 DEFINITIONS 

A. EMI:  Electromagnetic interference. 

B. GFCI:  Ground-fault circuit interrupter. 

C. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

D. RFI:  Radio-frequency interference. 

E. TVSS:  Transient voltage surge suppressor. 

F. UTP:  Unshielded twisted pair. 

1.04 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Receptacles for Owner-Furnished Equipment:  Match plug configurations. 

2. Cord and Plug Sets:  Match equipment requirements. 

1.05 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

B. Shop Drawings:  List of legends and description of materials and process used for 
pre-marking wall plates. 

C. Samples:  One for each type of device and wall plate specified, in each color specified. 

1.06 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.07 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' 
packing-label warnings and instruction manuals that include labeling conditions. 
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1.08 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Service/Power Poles:  One for every 10, but no fewer than one. 

2. Floor Service-Outlet Assemblies:  One for every 10, but no fewer than one. 

3. TVSS Receptacles:  One for every 10 of each type installed, but no fewer than 
two of each type. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers' Names:  Shortened versions (shown in parentheses) of the following 
manufacturers' names are used in other Part 2 articles: 

1. Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper). 

2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 

3. Leviton Mfg. Company Inc. (Leviton). 

4. Pass & Seymour/Legrand (Pass & Seymour). 

5. Or approved equal. 

B. Source Limitations:  Obtain each type of wiring device and associated wall plate from 
single source from single manufacturer. 

2.02 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with NFPA 70. 

1. Receptacles controlled by an energy management device shall be marked with 
the symbol required by NEC section 406.3(E), Controlled Receptacle Marking.  
The marking shall consist of imprinting “CONTROLLED” and the NEC symbol on 
the receptacle. 
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C. Devices that are manufactured for use with modular plug-in connectors may be 
substituted under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building 
wire. 

2. Devices shall comply with the requirements in this Section. 

2.03 STRAIGHT-BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596. 

1. Products: Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 5351 (single), CR5362 (duplex). 

b. Hubbell; HBL5351 (single), HBL5352 (duplex). 

c. Leviton; 5891 (single), 5352 (duplex). 

d. Pass & Seymour; 5361 (single), 5362 (duplex). 

e. Or approved equal. 

B. Hospital-Grade, Duplex Convenience Receptacles, 125 V, 20 A:  Comply with NEMA 
WD 1, NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596. 

1. Products: Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 8310 (single), 8300 (duplex). 

b. Hubbell; HBL8310 (single), HBL8300 (duplex). 

c. Leviton; 8310 (single), 8300 (duplex). 

d. Pass & Seymour; 8301 (single), 8300H (duplex). 

e. Or approved equal. 

2. Description:  Single-piece, rivetless, nickel-plated, all-brass grounding system.  
Nickel-plated, brass mounting strap. 
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C. Isolated-Ground, Duplex Convenience Receptacles, 125 V, 20 A:  Comply with NEMA 
WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596. 

1. Products: Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; IG5362RN. 

b. Hubbell; IG5362. 

c. Leviton; 5362-IG. 

d. Pass & Seymour; IG5362. 

e. Or approved equal. 

2. Description:  Straight blade; equipment grounding contacts shall be connected 
only to the green grounding screw terminal of the device and with inherent 
electrical isolation from mounting strap.  Isolation shall be integral to receptacle 
construction and not dependent on removable parts. 

D. Tamper-Resistant Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 
1, NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-C-596. 

1. Products:  Subject to compliance with requirements available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; TR8300. 

b. Hubbell; HBL8300SGA. 

c. Leviton; 8300-SGG. 

d. Pass & Seymour; TR63H. 

e. Or approved equal. 

2. Description:  Labeled shall comply with NFPA 70, "Health Care Facilities" Article, 
"Pediatric Locations" Section. 

2.04 GFCI RECEPTACLES 

A. General Description: 
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1. Straight blade, feed-through type. 

2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A (including auto 
monitoring and end of life power denial requirements), and FS W-C-596. 

3. Include indicator light that shows when the GFCI has malfunctioned and no 
longer provides proper GFCI protection. 

B. Duplex GFCI Convenience Receptacles, 125 V, 20 A: 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; VGF20. 

b. Hubbell; GFR5352L. 

c. Pass & Seymour; 2095. 

d. Or approved equal. 

C. Tamper-Resistant GFCI Convenience Receptacles, 125 V, 20 A: 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Hubbell; GFTR20. 

b. Pass & Seymour; 2095TR. 

c. Or approved equal. 

D. Hospital-Grade, Duplex GFCI Convenience Receptacles, 125 V, 20 A:  Comply with 
NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498 Supplement sd, and FS W-
C-596. 

1. Products:  Subject to compliance with requirements available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; VGFH20. 

b. Hubbell; HFR8300HL. 

c. Leviton; 7899-HG. 
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d. Pass & Seymour; 2095HG. 

e. Or approved equal. 

2.05 TVSS RECEPTACLES 

A. General Description:  Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 1449, and 
FS W-C-596, with integral TVSS in line to ground, line to neutral, and neutral to 
ground. 

1. TVSS Components:  Multiple metal-oxide varistors; with a nominal clamp-level 
rating of 400 V and minimum single transient pulse energy dissipation of 240 J, 
according to IEEE C62.41.2 and IEEE C62.45. 

2. Active TVSS Indication:  Visual with light visible in face of device to indicate 
device is "active" or "no longer in service." 

B. Duplex TVSS Convenience Receptacles: 

1. Products: Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 5362BLS. 

b. Hubbell; HBL5362SA. 

c. Leviton; 5380. 

d. Pass & Seymour; 5362BLSP. 

e. Or approved equal. 

2. Description:  Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R. 

C. Isolated-Ground, Duplex TVSS Convenience Receptacles: 

1. Products: Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; IG5362BLS. 

b. Hubbell; IG5362SA. 

c. Leviton; 5380-IG. 
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d. Pass & Seymour; IG5362BLSP. 

e. Or approved equal. 

2. Description: 

a. Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R. 

b. Equipment grounding contacts shall be connected only to the green 
grounding screw terminal of the device and with inherent electrical isolation 
from mounting strap. Isolation shall be integral to receptacle construction and 
not dependent on removable parts. 

D. Hospital-Grade, Duplex TVSS Convenience Receptacles:  Comply with UL 498 
Supplement sd. 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 8300BLS. 

b. Hubbell; HBL8362SA. 

c. Leviton; 8380. 

d. Pass & Seymour; 8300BLSP. 

e. Or approved equal. 

2. Description:  Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R. 

3. Electrical Components, Devices, and Accessories:  Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

4. Comply with NFPA 70. 

E. Isolated-Ground, Hospital-Grade, Duplex TVSS Convenience Receptacles: 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; IG8300HGBLS. 

b. Hubbell; IG8362SA. 
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c. Leviton; 8380-IG. 

d. Pass & Seymour; IG8300BLSP. 

e. Or approved equal. 

2. Description: 

a. Straight blade, 125 V, 20 A; NEMA WD 6 Configuration 5-20R. 

b. Comply with UL 498 Supplement sd. 

c. Equipment grounding contacts shall be connected only to the green 
grounding screw terminal of the device and with inherent electrical isolation 
from mounting strap. Isolation shall be integral to receptacle construction and 
not dependent on removable parts. 

2.06 HAZARDOUS (CLASSIFIED) LOCATION RECEPTACLES 

A. Wiring Devices for Hazardous (Classified) Locations:  Comply with NEMA FB 11 and 
UL 1010. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

a. Cooper Crouse-Hinds. 

b. EGS/Appleton Electric. 

c. Killark; Division of Hubbell Inc. 

d. Or approved equal. 

2.07 TWIST-LOCKING RECEPTACLES 

A. Single Convenience Twist-Lock Receptacles, 125 V, 20 A:  Comply with NEMA WD 
1, NEMA WD 6 Configuration L5-20R, and UL 498. 

1. Cooper; CWL520R. 

2. Hubbell; HBL2310. 

3. Leviton; 2310. 

4. Pass & Seymour; L520-R. 
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5. Or approved equal. 

B. Isolated-Ground, Single Convenience Twist-Lock Receptacles, 125 V, 20 A: 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; IGL520R. 

b. Hubbell; IG2310. 

c. Leviton; 2310-IG. 

d. Pass & Seymour; IG4700. 

e. Or approved equal. 

2. Description: 

a. Comply with NEMA WD 1, NEMA WD 6 Configuration L5-20R, and UL 498. 

b. Equipment grounding contacts shall be connected only to the green 
grounding screw terminal of the device and with inherent electrical isolation 
from mounting strap. Isolation shall be integral to receptacle construction and 
not dependent on removable parts. 

2.08 COMBINATION RECEPTACLES/USB CHARGERS 

A. General Description 

1. Comply with NEMA WD 1, NEMA WD 6, configuration 515R, UL498 and FS W-
C-596. 

2. USB rated for 2A minimum at 5V (10VA) of charging power. 

3. Shall fit in standard single gang box. 

B. Straight blade duplex receptacle, 125V, 15A with two USB charging ports. 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; TR7745. 

b. Hubbell; USB15x2. 
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c. Leviton; T5632 

d. Newer Technology; Power2U. 

e. Or approved equal. 

C. Hospital-Grade duplex receptacle, 125V, 15A with two USB charging ports. 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; TR8245 

b. Hubbell; USB8200 

c. Leviton; T5632-HG 

d. Or approved equal. 

2.09 PENDANT CORD-CONNECTOR DEVICES 

A. Description: 

1. Matching, locking-type plug and receptacle body connector. 

2. NEMA WD 6 Configurations L5-20P and L5-20R, heavy-duty grade, and FS W-
C-596. 

3. Body:  Nylon, with screw-open, cable-gripping jaws and provision for attaching 
external cable grip. 

4. External Cable Grip:  Woven wire-mesh type made of high-strength, galvanized-
steel wire strand, matched to cable diameter, and with attachment provision 
designed for corresponding connector. 

2.10 CORD AND PLUG SETS 

A. Description: 

1. Match voltage and current ratings and number of conductors to requirements of 
equipment being connected. 

2. Cord:  Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; 
with green-insulated grounding conductor and ampacity of at least 130 percent 
of the equipment rating. 
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3. Plug:  Nylon body and integral cable-clamping jaws.  Match cord and receptacle 
type for connection. 

2.11 DECORATOR-STYLE DEVICES 

A. Convenience Receptacles:  Square face, 125 V, 15 A; comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-15R, and UL 498. 

1. Products: Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; 6252. 

b. Hubbell; DR15. 

c. Leviton; 16252. 

d. Pass & Seymour; 26252. 

e. Or approved equal. 

B. Tamper-Resistant Convenience Receptacles:  Square face, 125 V, 15 A; comply with 
NEMA WD 1, NEMA WD 6 Configuration 5-15R, and UL 498. 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; TR6252. 

b. Hubbell; DR15TR. 

c. Pass & Seymour; TR26252. 

d. Or approved equal. 

2. Description:  Labeled to comply with NFPA 70, "Receptacles, Cord Connectors, 
and Attachment Plugs (Caps)" Article, "Tamper-Resistant Receptacles in 
Dwelling Units" Section. 

C. Tamper-Resistant and Weather-Resistant Convenience Receptacles:  Square face, 
125 V, 15 A; comply with NEMA WD 1, NEMA WD 6 Configuration 5-15R, and UL 
498. 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 
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a. Cooper; TWRBR15. 

b. Hubbell; DR15TR. 

c. LevitonTRW15. 

d. Pass & Seymour; TRW26252. 

e. Or approved equal. 

2. Description:  Labeled to comply with NFPA 70, "Receptacles, Cord Connectors, 
and Attachment Plugs (Caps)" Article, "Tamper-Resistant Receptacles in 
Dwelling Units" Section, when installed in wet and damp locations. 

D. GFCI, Feed-Through Type, Convenience Receptacles:  Square face, 125 V, 15 A; 
comply with NEMA WD 1, NEMA WD 6 Configuration 5-15R, UL 498, and UL 943 
Class A. 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; VGF15. 

b. Hubbell; GF15LA. 

c. Leviton; 8599. 

d. Pass & Seymour; 1594. 

e. Or approved equal. 

E. GFCI, Tamper-Resistant and Weather-Resistant Convenience Receptacles:  Square 
face, 125 V, 15 A; comply with NEMA WD 1, NEMA WD 6 Configuration 5-15R, UL 
498, and UL 943 Class A. 

1. Products:  Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to, the following: 

a. Cooper; TWRVGF15. 

b. Hubbell; GFTR15. 

c. Pass & Seymour; 1594TRWR. 

d. Or approved equal. 
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2. Description:  Labeled to comply with NFPA 70, "Receptacles, Cord Connectors, 
and Attachment Plugs (Caps)" Article, "Tamper-Resistant Receptacles in 
Dwelling Units" Section. 

2.12 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 

2. Material for Finished Spaces:  Steel with white baked enamel, suitable for field 
painting. 

3. Material for Unfinished Spaces:  Galvanized steel  

4. Material for Damp Locations:  Thermoplastic with spring-loaded lift cover, and 
listed and labeled for use in wet and damp locations. 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with Type 3R, 
weather-resistant, die-cast aluminum thermoplastic with lockable cover. 

2.13 FLOOR SERVICE FITTINGS 

A. Type:  Modular, flush-type, dual-service units suitable for wiring method used. 

B. Compartments:  Barrier separates power from voice and data communication cabling. 

C. Service Plate:  Rectangular die-cast aluminum with satin finish. 

D. Power Receptacle:  NEMA WD 6 Configuration 5-20R, gray finish, unless otherwise 
indicated. 

E. Voice and Data Communication Outlet:  Blank cover with bushed cable opening  

F. Description: 

1. Factory-fabricated and -wired assembly of below-floor junction box with 
multichanneled, through-floor raceway/firestop unit and detachable matching 
floor service-outlet assembly. 

2. Comply with UL 514 scrub water exclusion requirements. 

3. Service-Outlet Assembly:  Pedestal type with services indicated  
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4. Size:  Selected to fit nominal 3-inch cored holes in floor and matched to floor 
thickness. 

5. Fire Rating:  Unit is listed and labeled for fire rating of floor-ceiling assembly. 

6. Closure Plug:  Arranged to close unused 3-inch cored openings and reestablish 
fire rating of floor. 

7. Wiring Raceways and Compartments:  For a minimum of four No. 12 AWG 
conductors and a minimum of two, four-pair cables that comply with 
requirements. 

2.14 PREFABRICATED MULTIOUTLET ASSEMBLIES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited 
to, the following: 

1. Hubbell Incorporated; Wiring Device-Kellems. 

2. Wiremold/Legrand. 

3. Or approved equal. 

B. Description: 

1. Two-piece surface metal raceway, with factory-wired multioutlet harness. 

2. Components shall be products from single manufacturer designed for use as a 
complete, matching assembly of raceways and receptacles. 

C. Raceway Material:  Metal. 

D. Multioutlet Harness: 

1. Receptacles:  15-A, 125-V, NEMA WD 6 Configuration 5-15R receptacles 
complying with NEMA WD 1, UL 498, and FS W-C-596. 

2. Receptacle Spacing:  6 inches. 

3. Wiring:  No. 12 AWG solid, Type THHN copper 
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2.15 SERVICE POLES 

A. Description: 

1. Factory-assembled and -wired units to extend power and voice and data 
communication from distribution wiring concealed in ceiling to devices or outlets 
in pole near floor. 

2. Poles:  Nominal 2.5-inch- square cross section, with height adequate to extend 
from floor to at least 6 inches above ceiling, and with separate channels for power 
wiring and voice and data communication cabling. 

3. Mounting:  Ceiling trim flange with concealed bracing arranged for positive 
connection to ceiling supports; with pole foot and carpet pad attachment. 

4. Finishes:  Manufacturer's standard painted finish and trim combination. 

5. Wiring:  Sized for minimum of five No. 12 AWG power and ground conductors 
and a minimum of four, four-pair, Category 3 or Category 5 voice and data 
communication cables. 

6. Power Receptacles:  Two duplex, 20-A, straight-blade receptacles complying 
with requirements in this Section. 

7. Voice and Data Communication Outlets:  Blank insert with bushed cable opening 
complying with requirements. 

2.16 FINISHES 

A. Device Color: 

1. Wiring Devices Connected to Normal Power System: Almond unless otherwise 
indicated or required by NFPA 70 or device listing. 

2. Wiring Devices Connected to Emergency Power System:  Red 

3. TVSS Devices:  Blue. 

4. Isolated-Ground Receptacles:  Orange 

B. Wall Plate Color:  For plastic covers, match device color. 
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PART 3 - EXECUTION 

3.01 INSTALLATION 

A. Coordination with Other Trades: 

1. Protect installed devices and their boxes.  Do not place wall finish materials over 
device boxes and do not cut holes for boxes with routers that are guided by riding 
against outside of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, 
concrete, dust, paint, and other material that may contaminate the raceway 
system, conductors, and cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross 
a joint unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

B. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or 
terminated on devices. 

2. Strip insulation evenly around the conductor using tools designed for the 
purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded 
wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 
70, Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 

b. Straighten conductors that remain and remove corrosion and foreign matter. 

c. Pigtailing existing conductors is permitted, provided the outlet box is large 
enough. 

C. Device Installation: 

1. Replace devices that have been in temporary use during construction and that 
were installed before building finishing operations were complete. 
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2. Keep each wiring device in its package or otherwise protected until it is time to 
connect conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until 
the last possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches 
in length. 

5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap 
solid conductor tightly clockwise, two-thirds to three-fourths of the way around 
terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by 
manufacturer. 

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, 
splice No. 12 AWG pigtails for device connections. 

8. Tighten unused terminal screws on the device. 

9. When mounting into metal boxes, remove the fiber or plastic washers used to 
hold device-mounting screws in yokes, allowing metal-to-metal contact. 

D. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally 
mounted receptacles to the right. 

2. Install hospital-grade receptacles in patient-care areas with the ground pin or 
neutral blade at the top. 

E. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and 
remount outlet boxes when standard device plates do not fit flush or do not cover 
rough wall opening. 

F. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long 
dimension vertical and with grounding terminal of receptacles on top.   

G. Adjust locations of floor service outlets and service poles to suit arrangement of 
partitions and furnishings. 
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3.02 RECEPTACLES 

A. Hospital Grade:  Provide hospital grade receptacles in all patient care areas, 
operating rooms, patient corridors, work rooms, equipment rooms, utility rooms, 
patient preparation rooms, exam rooms and nurses’ stations.  Provide 15 amp 
receptacles in all locations except provide 20 amp receptacles on dedicated 20 amp 
circuits. 

B. Provide surge protection receptacles in the locations shown on the drawings. 

C. Provide isolated ground receptacles in the locations shown on the drawings. 

D. Provide exterior GFCI receptacle within 25’-0” of each roof mounted mechanical 
equipment, for all outdoor receptacles, and other locations shown on the drawings. 

E. Provide tamper resistant receptacles in pediatric care areas, alcoholism and 
substance abuse treatment areas, exam rooms, and waiting areas. 

3.03 GFCI RECEPTACLES 

A. Install non-feed-through-type GFCI receptacles where protection of downstream 
receptacles is not required. 

3.04 IDENTIFICATION 

A. Comply with Section 26 05 53 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number.  Use hot, 
stamped, or engraved machine printing with black-filled lettering on face of plate, and 
durable wire markers or tags inside outlet boxes. 

1. Engrave emergency receptacle device plates with "EMERGENCY" above the 
receptacle with the panelboard and circuit number supplying them engraved 
below the receptacle.  Engraving shall be approximately 3/16" high, red filled 
characters. 

2. Engrave normal receptacle cover-plates in Critical Care Areas as defined in the 
NEC, with the circuit number supplying them below the receptacle with 3/16" 
high, black filled letters. 

3. For all receptacles other than 15 and 20 amp, 120 volts, engrave cover-plate or 
provide separate nameplate with ampere rating, voltage and phase. 
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4. The electrical contractor shall be responsible to have faceplates on all owner 
furnished equipment and equipment furnished under other divisions engraved 
with circuit number, and "EMERGENCY" (where applies) as specified in this 
section.  This includes but is not limited to:  headwalls, gas columns and booms, 
patient consoles, medical rail systems, custom casework with electrical devices, 
etc. 

5. For receptacles other than 15 and 20 amp, 120 volts, engrave cover-plate or 
provide separate nameplate with ampere rating, voltage and phase.  Minimum 
lettering size 3/16". 

3.05 ENGRAVING 

A. Engrave cover-plates on all owner furnished equipment and equipment furnished 
under other divisions with circuit number, panelboard and “emergency” (where 
applies) as specified in this section.  This includes but is not limited to:  headwalls, 
gas columns and booms, patient consoles, medical rail systems, custom casework 
with electrical devices, etc. 

3.06 CLEANING 

A. Remove excess plaster from interior of outlet boxes. 

B. Clean devices and cover-plates after painting is complete.  Replace stained or 
improperly painted devices or cover-plates. 

3.07 CORD AND PLUG SETS 

A. Provide for all cord connected equipment furnished by the Owner or specified in other 
sections when equipment is not supplied with an integral cord and plug set. 

B. For equipment other than 120 volts, 1Æ, replace plug furnished with equipment to 
match receptacle actually installed (within ampacity rating of equipment). 

3.08 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. In healthcare facilities, prepare reports that comply with recommendations in 
NFPA 99. 

2. Test Instruments:  Use instruments that comply with UL 1436. 

3. Test Instrument for Convenience Receptacles:  Digital wiring analyzer with digital 
readout or illuminated digital-display indicators of measurement. 
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B. Tests for Convenience Receptacles: 

1. Line Voltage:  Acceptable range is 105 to 132 V. 

2. Percent Voltage Drop under 15-A Load:  A value of 6 percent or higher is 
unacceptable. 

3. Ground Impedance:  Values of up to 2 ohms are acceptable. 

4. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 

5. Receptacle Polarity Test:  Test every receptacle installed or reconnected under 
this contract with a receptacle circuit tester. Tester shall test for open ground, 
reverse polarity, open hot, open neutral, hot and ground reversed, hot or neutral 
and hot open.  Rewire receptacles with faults and retest.  Submit statement of 
completed testing signed by the electrician that performed the test. 

6. Ground-Fault Receptacle Circuit Interrupter Tests:  Test each receptacle or 
branch circuit breaker having ground-fault circuit protection to assure that the 
ground-fault circuit interrupter will not operate when subjected to a ground-fault 
current of less than 4 milliamperes and will operate when subjected to a ground-
fault current exceeding 6 milliamperes.  Perform testing using an instrument 
specifically designed and manufactured for testing ground-fault circuit 
interrupters.  Apply the test to the receptacle.  "TEST" button operation will not 
be acceptable as a substitute for this test.  Replace receptacles that do not shutoff 
power with 7/1000 of an ampere within 1/40th of a second and retest. 

7. Using the test plug, verify that the device and its outlet box are securely mounted. 

8. Tests shall be diagnostic, indicating damaged conductors, high resistance at the 
circuit breaker, poor connections, inadequate fault current path, defective 
devices, or similar problems.  Correct circuit conditions, remove malfunctioning 
units and replace with new ones, and retest as specified above. 

C. Test straight-blade for the retention force of the grounding blade according to NFPA 
99.  Retention force shall be not less than 4 oz.. 

D. Wiring device will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 



REPLACEMENT OF MECHANICAL 

UNITS AT SANTA ANA BUS BASE 

C-4-2550 

EXHIBIT B 

 

 

 
 
FUSES  26 28 13 - 1 

 

SECTION 26 28 13  

FUSES 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Cartridge fuses rated 600-V ac and less.  

2. Spare-fuse cabinets. 

1.03 REFERENCES 

A. American National Standards Institute (ANSI) 

B. National Electrical Manufacturers Association (NEMA) 

C. Underwriters Laboratories (UL) 

1.04 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, 
material, dimensions, descriptions of individual components, and finishes for spare-
fuse cabinets. Include the following for each fuse type indicated: 

1. Dimensions and manufacturer's technical data on features, performance, 
electrical characteristics, and ratings. 

2. Current-limitation curves for fuses with current-limiting characteristics. 

3. Time-current coordination curves (average melt) and current-limitation curves 
(instantaneous peak let-through current) for each type and rating of fuse 

4. Coordination charts and tables and related data. 
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1.05 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For fuses to include in emergency, operation, and 
maintenance manuals.  In addition to items specified in Division 01 Section "Operation 
and Maintenance Data," include the following: 

1. Ambient temperature adjustment information. 

2. Current-limitation curves for fuses with current-limiting characteristics. 

3. Time-current coordination curves (average melt) and current-limitation curves 
(instantaneous peak let-through current) for each type and rating of fuse 

4. Coordination charts and tables and related data. 

1.06 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no 
fewer than three of each size and type. 

1.07 QUALITY ASSURANCE 

A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from 
single source from single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

C. Comply with NEMA FU 1 for cartridge fuses. 

D. Comply with UL 248-11 for plug fuses. 

1.08 PROJECT CONDITIONS 

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg 
F or more than 100 deg F, apply manufacturer's ambient temperature adjustment 
factors to fuse ratings. 
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1.09 COORDINATION 

A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum 
fuse size and with system short-circuit current levels. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Eaton, Inc. 

2. Edison Fuse, Inc. 

3. Ferraz Shawmut, Inc. 

4. Littelfuse, Inc. 

5. Or approved equal. 

2.02 CARTRIDGE FUSES 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuse; class as specified or 
indicated; current rating as indicated; voltage rating consistent with circuit voltage. 

B. Current limiting, 200,000 AIC minimum interrupting capacity, unless noted otherwise. 

C. Circuits 601-6000 amps: Class L  

D. Circuits 600 amps and less:  Class RK1 or Class J 

E. Motor Circuits: Class RK5 dual element time delay or Class L (601-6000A) 

F. Transformer Primary Circuits: Class RK5 

2.03 SPARE FUSE CABINET 

A. Wall-mounted 0.05-inch-(1.27-mm-) thick steel unit with full-length, recessed piano-
hinged door key-coded cam lock and pull.  Cabinet front and lock to match panelboard 
equipment specified in Section 26 24 16 - Panelboards. 

1. Size:  Adequate for orderly storage of spare fuses specified with 10 percent spare 
capacity minimum. 
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2. Finish:  Gray baked enamel. 

3. Identification:  "SPARE FUSES" in 1-1/2-inch- high letters on exterior of door. 

4. Fuse Pullers:  For each size of fuse. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine utilization equipment nameplates and installation instructions to verify 
proper fuse locations, sizes, and characteristics. 

B. Examine fuses before installation.  Reject fuses that are moisture damaged or 
physically damaged. 

C. Examine holders to receive fuses for compliance with installation tolerances and other 
conditions affecting performance, such as rejection features. 

D. Examine utilization equipment nameplates and installation instructions.  Install fuses 
of sizes and with characteristics appropriate for each piece of equipment. 

E. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be 
applied to fuse ratings. 

F. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION  

A. Install fuses in fusible devices at job site just prior to energization.  Do not accept 
equipment with fuses installed at factory. 

B. Arrange fuses so rating information is readable without removing fuse. 

C. Install spare fuse cabinet in main electrical room or as shown on drawings. 

3.03 CLEANING AND INSPECTION 

A. Clean fuses, tighten connections and inspect fuse holders prior to energization of the 
equipment. 
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3.04 IDENTIFICATION 

A. Install labels complying with requirements for identification specified in Division 26 
Section "Identification for Electrical Systems" and indicating fuse replacement 
information on inside door of each fused switch and adjacent to each fuse block, 
socket, and holder. 

END OF SECTION 
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SECTION 26 28 16  

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Fusible switches. 

2. Nonfusible switches. 

3. Receptacle switches. 

4. Shunt trip switches. 

5. Molded-case circuit breakers (MCCBs). 

6. Molded-case switches. 

7. Enclosures. 

B. Provide all disconnects required by code for equipment furnished under this and other 
Divisions of these specifications unless disconnects are integral with equipment and 
acceptable to the authority having jurisdiction. 

1.03 REFERENCES 

A. National Electrical Manufacturers Association (NEMA) 

B. Underwriters Laboratories (UL) 

1.04 DEFINITIONS 

A. NC:  Normally closed. 
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B. NO:  Normally open. 

C. SPDT:  Single pole, double throw. 

1.05 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Enclosed switches and circuit breakers shall withstand the 
effects of earthquake motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 

1.06 ACTION SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and 
component indicated.  Include dimensioned elevations, sections, weights, and 
manufacturers' technical data on features, performance, electrical characteristics, 
ratings, accessories, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 

2. Current and voltage ratings. 

3. Short-circuit current ratings (interrupting and withstand, as appropriate). 

4. Include evidence of NRTL listing for series rating of installed devices. 

5. Detail features, characteristics, ratings, and factory settings of individual 
overcurrent protective devices, accessories, and auxiliary components. 

6. Include time-current coordination curves (average melt) for each type and rating 
of overcurrent protective device; include selectable ranges for each type of 
overcurrent protective device. 

B. Shop Drawings:  For enclosed switches and circuit breakers. Include plans, 
elevations, sections, details, and attachments to other work. 

1. Wiring Diagrams:  For power, signal, and control wiring. 

1.07 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified testing agency. 
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B. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, 
accessories, and components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification 
is based and their installation requirements. 

C. Field quality-control reports. 

1. Test procedures used. 

2. Test results that comply with requirements. 

3. Results of failed tests and corrective action taken to achieve test results that 
comply with requirements. 

D. Manufacturer's field service report. 

1.08 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For enclosed switches and circuit breakers to 
include in emergency, operation, and maintenance manuals.  In addition to items 
specified in Division 01 Section "Operation and Maintenance Data," include the 
following: 

1. Manufacturer's written instructions for testing and adjusting enclosed switches 
and circuit breakers. 

2. Time-current coordination curves (average melt) for each type and rating of 
overcurrent protective device; include selectable ranges for each type of 
overcurrent protective device. 

1.09 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 
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1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no 
fewer than three of each size and type. 

2. Fuse Pullers:  Two for each size and type. 

1.10 QUALITY ASSURANCE 

A. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent 
protective devices, components, and accessories, within same product category, from 
single source from single manufacturer. 

B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for 
enclosed switches and circuit breakers, including clearances between enclosures, 
and adjacent surfaces and other items.  Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

D. Comply with NFPA 70. 

1.11 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the 
following conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg 
F. 

2. Altitude:  Not exceeding 6600 feet. 

1.12 COORDINATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with 
equipment served and adjacent surfaces.  Maintain required workspace clearances 
and required clearances for equipment access doors and panels. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 
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1. Eaton Electrical Inc 

2. General Electric Company. 

3. Siemens Energy & Automation, Inc. 

4. Schneider Electric. 

5. Or approved equal. 

2.02 RATINGS 

A. Voltage:  Meet or exceed voltage of the circuit the switch or circuit breaker is applied 
to. 

B. Current 

1. Continuous current rating shall be either of the following: 

a. As indicated on the drawings. 

b. If not indicated, match or exceed the continuous current rating of the 
overcurrent protective device that protects the conductor providing incoming 
power to the switch or circuit breaker. 

2. Short circuit withstand and interrupting ratings 

a. Shall comply with either of the following: 

1) If the available short circuit current at the switch or circuit breaker is 
indicated on the drawings, exceed the indicated value while allowing for 
appropriate X/R derating. 

2) Meet or exceed the AIC rating of the overcurrent protective device that 
protects the conductor providing incoming power to the switch or circuit 
breaker. 

b. Compliance:  Short circuit withstand and interrupting ratings shall be 
complied with using any of the following methods: 

1) Listed short circuit ratings complying with above criteria. 

2) Independent testing laboratory recognized series connected ratings 
complying with the above criteria. 
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3) Oversizing the indicated switch or circuit breaker rated current to obtain 
a listed short circuit withstand and interrupting rating complying with the 
above criteria, if the appropriate amount of space is available at the 
indicated location. 

4) If a nonfusible disconnect is indicated it may be changed to a fusible 
disconnect to obtain the required listed short circuit current withstand 
rating. 

3. Overcurrent Protection 

a. Provide overcurrent protection matching the ampacity indicated on the 
drawings. 

b. When included as part of the disconnecting means for utilization equipment 
the overcurrent protection shall comply with the listing requirements of the 
utilization equipment.  Obtain utilization equipment shop drawings as 
specified in the appropriate specification division to determine requirements. 

C. Poles:  Match the circuit the switch or circuit breaker is applied to. 

2.03 FUSIBLE SWITCHES 

A. Type GD, General Duty, Single Throw,  100 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, with cartridge fuse interiors, lockable handle with capability to 
accept two padlocks, and interlocked with cover in closed position. 

B. Type HD, Heavy Duty, Single Throw, Larger than 100 amp:  UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate fuses, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position. 

C. Accessories: 

1. Class R Fuse Kit:  Provides rejection of other fuse types when Class R fuses are 
specified. 

2.04 NONFUSIBLE SWITCHES 

A. Type GD, General Duty, Single Throw, 100 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept two padlocks, and 
interlocked with cover in closed position. 

B. Type HD, Heavy Duty, Single Throw, Larger than 100 amp.  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position. 
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C. Type HD, Heavy Duty, Double Throw,  1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position. 

2.05 RECEPTACLE SWITCHES 

A. Type HD, Heavy-Duty, Single-Throw Fusible Switch; UL 98 and NEMA KS 1; 
horsepower rated, with clips or bolt pads to accommodate indicated fuses; lockable 
handle with capability to accept three padlocks; interlocked with cover in closed 
position. 

B. Type HD, Heavy-Duty, Single-Throw Nonfusible Switch; UL 98 and NEMA KS 1; 
horsepower rated, lockable handle with capability to accept three padlocks; 
interlocked with cover in closed position. 

C. Interlocking Linkage:  Provided between the receptacle and switch mechanism to 
prevent inserting or removing plug while switch is in the on position, inserting any plug 
other than specified, and turning switch on if an incorrect plug is inserted or correct 
plug has not been fully inserted into the receptacle. 

D. Receptacle:  Polarized, three-phase, four-wire receptacle (fourth wire connected to 
enclosure ground lug). 

2.06 ELEVATOR FUSED SHUNT TRIP SWITCH 

A. General Requirements:  Comply with ASME A17.1, UL 50, and UL 98, with 200-kA 
interrupting and short-circuit current rating when fitted with Class J fuses. 

B. Switches:  Three-pole, horsepower rated, with integral shunt trip mechanism and 
Class J fuse block; lockable handle with capability to accept three padlocks; 
interlocked with cover in closed position.  Ampere rating of the switch shall be based 
upon the elevator manufacturer requirements. 

C. Provide shunt-trip fused disconnect switch with  relay(s), control transformer and other 
options. 

1. Short-circuit current rating of 200,000 A. 

2. Interlocks to prevent the opening of the cover when the switch is in the ON 
position. 

3. 100 VA control power transformer with primary and secondary fuses. 

4. Handle lockable in OFF position. 
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5. Isolation relay (3PDT, 10 amp, 120V)  The coil of the isolation relay shall be 120V. 
A normally open dry contact shall be provided by the fire alarm safety system to 
energize the isolation relay and activate the shunt trip solenoid (140V inrush at 
120 V). ( Note: if 24V DC coil is selected, a separate 24V DC source and contact 
must be provided by the Fire Alarm Safety System.) 

6. Provide additional options as indicated on drawings or below: 

a. Key to test switch 

b. 'On' Pilot light (Green, Red or White) 

c. Isolated full capacity neutral bus and ground bus. 

d. 1P NC mechanical interlock (required for hydraulic elevator with automatic 
recall) 

2.07 MOLDED-CASE CIRCUIT BREAKERS 

A. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with 
interrupting capacity to comply with available fault currents. 

B. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level 
overloads and instantaneous magnetic trip element for short circuits.  Adjustable 
magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

C. Molded Case Switch:  When serving only as a disconnecting means. 

D. Frame sizes 400 amp and larger:  Electronic Trip Circuit Breakers:  rms sensing, with 
the following field-adjustable settings: 

1. Instantaneous trip. 

2. Long- and short-time pickup levels. 

3. Long- and short-time time adjustments. 

E. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller, and let-through 
ratings less than NEMA FU 1, RK-5. 

2.08 ACCESSORIES 

A. Lugs:  Mechanical type, suitable for number, size, trip ratings, and conductor material. 
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B. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum 
ground conductors. 

C. Neutral Kit:  Required where neutral conductor is indicated on the drawings.  Internally 
mounted; insulated, capable of being grounded and bonded; labeled for copper and 
aluminum neutral conductors. 

D. Additional accessories, where indicated 

1. Ground-Fault Protection:  Comply with UL 1053; remote-mounted and powered 
type with mechanical ground-fault indicator; relay with adjustable pickup and 
time-delay settings, push-to-test feature, internal memory, and shunt trip unit; and 
three-phase, zero-sequence current transformer/sensor. 

2. Shunt Trip:  Trip coil energized from separate circuit, with coil-clearing contact. 

3. Auxiliary Contacts:  One SPDT switch with "a" and "b" contacts; "a" contacts 
mimic switch contacts, "b" contacts operate in reverse of switch contacts. 

4. Alarm Switch:  One SPDT contact that operates only when switch has tripped. 

2.09 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and 
UL 50, to comply with environmental conditions at installed location. 

1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 

2. Outdoor Locations:  NEMA 250, Type 3R. 

3. Kitchen, Wash-Down Areas:  NEMA 250, Type 4X, stainless steel. 

4. Other Wet or Damp, Indoor Locations:  NEMA 250, Type 4. 

5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  
NEMA 250, Type 12. 

2.10 NAMEPLATES 

A. Provide nameplates per Section 26 05 53 - Identification For Electrical Systems. 
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B. Provide permanently attached nameplates (with mechanical fasteners) constructed 
of plastic (black on white) laminated material engraved through black surface material 
to white sublayer.  Exception:  Emergency distribution system component labeling - 
white letters on red background. 

C. Include the following information:  Load name, voltage and phase and fuse size and 
type (when applicable). 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for 
compliance with installation tolerances and other conditions affecting performance of 
the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers level and plumb 
according to manufacturer's written instructions. 

B. Comply with mounting and anchoring requirements specified in Division 26 Section 
"Vibration and Seismic Controls for Electrical Systems." 

C. Securely mount adjacent to equipment on wall or acceptable mounting frame.  
Disconnect switches shall be mounted independent from the equipment they serve.  
Disconnects supported only by raceway are not acceptable. 

D. Wiring space within Disconnects, Fused Switches or Enclosed Circuit Breakers shall 
not be used for splices. 

E. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values.  Where manufacturer's torque values are not indicated, use 
those specified in UL 486A and UL 486B. 

F. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets 
and temporary blocking of moving parts from enclosures and components. 

G. Install fuses in fusible devices. 

H. Comply with NECA 1. 
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3.03 CLEANING 

A. After completing system installation, including outlet fittings and devices, inspect 
exposed finish.  Remove burrs, dirt, and construction debris and repair damaged 
finish including chips, scratches, and abrasions. 

3.04 IDENTIFICATION 

A. Comply with requirements in Division 26 Section "Identification for Electrical 
Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; 
provide warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.05 FIELD QUALITY CONTROL 

A. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed switch and circuit breaker, 
component, connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

B. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 
days after Final Acceptance, perform an infrared scan of each enclosed 
switch and circuit breaker.  Remove front panels so joints and connections 
are accessible to portable scanner. 

b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 
of each enclosed switch and circuit breaker 11 months after date of 
Substantial Completion. 
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c. Instruments and Equipment:  Use an infrared scanning device designed to 
measure temperature or to detect significant deviations from normal values.  
Provide calibration record for device. 

4. Test and adjust controls, remote monitoring, and safeties.  Replace damaged 
and malfunctioning controls and equipment. 

C. Enclosed switches and circuit breakers will be considered defective if they do not pass 
tests and inspections. 

D. Prepare test and inspection reports, including a certified report that identifies enclosed 
switches and circuit breakers and that describes scanning results.  Include notation 
of deficiencies detected, remedial action taken, and observations after remedial 
action. 

3.06 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges as directed. 

END OF SECTION 
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SECTION 26 29 13  

ENCLOSED CONTROLLERS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.02 SUMMARY 

A. Section includes the following enclosed controllers rated 600 V and less: 

1. Full-voltage manual. 

2. Full-voltage magnetic. 

3. Reduced-voltage magnetic. 

4. Reduced-voltage solid state. 

5. Multispeed. 

B. Related Section: 

1. Section 26 05 48 "Variable-Frequency Motor Controllers" for general-purpose, 
ac, adjustable-frequency, pulse-width-modulated controllers for use on variable 
torque loads in ranges up to 200 hp. 

C. The Contractor performing the Division 26 work shall furnish motor controllers for all 
motors shown unless the controllers are included with the equipment furnished under 
other divisions of these specifications.  The contractor performing the Division 26 work 
shall install all motor controllers including all controllers not factory assembled into 
equipment furnished under other divisions of these specifications or by Owner.  All 
motors and motor controllers shall be complete and fully operational upon completion 
of the project. 

1.03 DEFINITIONS 

A. CPT:  Control power transformer. 
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B. MCCB:  Molded-case circuit breaker. 

C. MCP:  Motor circuit protector. 

D. N.C.:  Normally closed. 

E. N.O.:  Normally open. 

F. OCPD:  Overcurrent protective device. 

G. SCR:  Silicon-controlled rectifier. 

H. VFC:  Variable Frequency Controller 

1.04 MOTOR VOLTAGE INFORMATION 

A. Voltages available are 208 and 480 volt three phase; or 120, 208 and 277 volt single 
phase.  Circuits are designed (in general) for motors with voltage ratings as follows: 

1. Smaller than 1/2 HP - 115 volts, single phase. 

2. 1/2 HP and larger - 200 or 460 volts, three phase. 

B. Obtain submittals and shop drawings and verify motor sizes and voltages provided 
under other Divisions prior to commencing work. 

1.05 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Enclosed controllers shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

1. The term "withstand" means "the unit will remain in place without separation of 
any parts from the device when subjected to the seismic forces specified and the 
unit will be fully operational after the seismic event." 

1.06 ACTION SUBMITTALS 

A. Product Data:  For each type of enclosed controller.  Include manufacturer's technical 
data on features, performance, electrical characteristics, ratings, and enclosure types 
and finishes. 

B. Shop Drawings:  For each enclosed controller.  Include dimensioned plans, 
elevations, sections, details, and required clearances and service spaces around 
controller enclosures. 
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1. Show tabulations of the following: 

a. Each installed unit's type and details. 

b. Factory-installed devices. 

c. Nameplate legends. 

d. Short-circuit current rating of integrated unit. 

e. Listed and labeled for integrated short-circuit current (withstand) rating of 
OCPDs in combination controllers by an NRTL acceptable to authorities 
having jurisdiction. 

f. Features, characteristics, ratings, and factory settings of individual OCPDs 
in combination controllers. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

1.07 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified testing agency. 

B. Seismic Qualification Certificates:  For enclosed controllers, accessories, and 
components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 
test of assembled components or on calculation. 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and 
locate and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification 
is based and their installation requirements. 

C. Field quality-control reports. 

D. Load-Current and Overload-Relay Heater List:  Compile after motors have been 
installed, and arrange to demonstrate that selection of heaters suits actual motor 
nameplate full-load currents. 

E. Load-Current and List of Settings of Adjustable Overload Relays:  Compile after 
motors have been installed, and arrange to demonstrate that switch settings for motor 
running overload protection suit actual motors to be protected. 
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1.08 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For enclosed controllers to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in Division 01 
Section "Operation and Maintenance Data," include the following: 

1. Routine maintenance requirements for enclosed controllers and installed 
components. 

2. Manufacturer's written instructions for testing and adjusting circuit breaker and 
MCP trip settings. 

3. Manufacturer's written instructions for setting field-adjustable overload relays. 

4. Manufacturer's written instructions for testing, adjusting, and reprogramming 
reduced-voltage solid-state controllers. 

1.09 MATERIALS MAINTENANCE SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Fuses for Fused Switches:  Equal to 10 percent of quantity installed for each size 
and type, but no fewer than three of each size and type. 

2. Control Power Fuses:  Equal to 10 percent of quantity installed for each size and 
type, but no fewer than two of each size and type. 

3. Indicating Lights:  Two of each type and color installed. 

4. Auxiliary Contacts:  Furnish one spare(s) for each size and type of magnetic 
controller installed. 

5. Power Contacts:  Furnish three spares for each size and type of magnetic 
contactor installed. 

1.10 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Member company of NETA or an NRTL. 

B. Testing Agency's Field Supervisor Qualifications:  Currently certified by NETA to 
supervise on-site testing. 
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C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

D. Comply with NFPA 70. 

E. IEEE Compliance:  Fabricate and test enclosed controllers according to IEEE 344 to 
withstand seismic forces defined in Division 26 Section "Vibration and Seismic 
Controls for Electrical Systems." 

1.11 DELIVERY, STORAGE, AND HANDLING 

A. Store enclosed controllers indoors in clean, dry space with uniform temperature to 
prevent condensation.  Protect enclosed controllers from exposure to dirt, fumes, 
water, corrosive substances, and physical damage. 

B. If stored in areas subject to weather, cover enclosed controllers to protect them from 
weather, dirt, dust, corrosive substances, and physical damage.  Remove loose 
packing and flammable materials from inside controllers. 

1.12 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the 
following conditions unless otherwise indicated: 

1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg 
F. 

2. Altitude:  Not exceeding 6600 feet. 

1.13 COORDINATION 

A. Coordinate layout and installation of enclosed controllers with other construction 
including conduit, piping, equipment, and adjacent surfaces.  Maintain required 
workspace clearances and required clearances for equipment access doors and 
panels. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided.  
Cast anchor-bolt inserts into bases.   

C. Coordinate installation of roof curbs, equipment supports, and roof penetrations. 
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PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide 
comparable product by one of the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 

3. Rockwell Automation, Inc.; Allen-Bradley brand. 

4. Siemens Energy & Automation, Inc. 

5. Square D; a brand of Schneider Electric. 

6. Or approved equal. 

2.02 FULL-VOLTAGE CONTROLLERS 

A. General Requirements for Full-Voltage Controllers:  Comply with NEMA ICS 2, 
general purpose, Class A. 

B. Motor-Starting Switches:  "Quick-make, quick-break" toggle or push-button action; 
marked to show whether unit is off or on. 

1. Configuration:  Nonreversing 

2. Flush mounting. 

3. Red pilot light. 

C. Fractional Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or 
push-button action; marked to show whether unit is off, on, or tripped. 

1. Configuration:  Nonreversing. 

2. Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 10 
tripping characteristics; heaters matched to nameplate full-load current of actual 
protected motor; external reset push button; bimetallic type. 
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3. Flush mounting. 

4. Red pilot light. 

D. Integral Horsepower Manual Controllers:  "Quick-make, quick-break" toggle or push-
button action; marked to show whether unit is off, on, or tripped. 

1. Configuration:  Nonreversing. 

2. Overload Relays:  Inverse-time-current characteristics; NEMA ICS 2, Class 10  
tripping characteristics; heaters and sensors in each phase, matched to 
nameplate full-load current of actual protected motor and having appropriate 
adjustment for duty cycle; external reset push button; bimetallic type; melting 
alloy type. 

3. Flush mounting. 

4. Red pilot light. 

5. N.O. auxiliary contact. 

E. Magnetic Controllers:  Full voltage, across the line, electrically held. 

1. Configuration:  Nonreversing. 

2. Contactor Coils:  Pressure-encapsulated type with coil transient suppressors. 

a. Operating Voltage:  Depending on contactor NEMA size and line-voltage 
rating, manufacturer's standard matching control power or line voltage. 

3. Power Contacts:  Totally enclosed, double-break, silver-cadmium oxide; 
assembled to allow inspection and replacement without disturbing line or load 
wiring. 

4. Control Circuits:  120-V ac; obtained from integral CPT, with primary and 
secondary fuses with control power source of sufficient capacity to operate 
integral devices and remotely located pilot, indicating, and control devices. 

a. CPT Spare Capacity:  50 VA. 

5. Melting Alloy Overload Relays: 

a. Inverse-time-current characteristic. 
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b. Class 10 tripping characteristic. 

c. Heaters in each phase matched to nameplate full-load current of actual 
protected motor and with appropriate adjustment for duty cycle. 

6. Bimetallic Overload Relays: 

a. Inverse-time-current characteristic. 

b. Class 10 tripping characteristic. 

c. Heaters in each phase matched to nameplate full-load current of actual 
protected motor and with appropriate adjustment for duty cycle. 

d. Ambient compensated. 

e. Automatic resetting. 

7. Solid-State Overload Relay: 

a. Switch or dial selectable for motor running overload protection. 

b. Sensors in each phase. 

c. Class 10 tripping characteristic selected to protect motor against voltage and 
current unbalance and single phasing. 

d. Class II ground-fault protection, with start and run delays to prevent nuisance 
trip on starting. 

e. Analog communication module. 

8. N.C., isolated overload alarm contact. 

9. External overload reset push button. 

F. Combination Magnetic Controller:  Factory-assembled combination of magnetic 
controller, OCPD, and disconnecting means. 

1. Fusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with clips or bolt 
pads to accommodate indicated fuses. 
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b. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed 
position. 

c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades 
open. 

2. Nonfusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, nonfusible switch. 

b. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed 
position. 

c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades 
open. 

3. MCP Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply 
with available fault currents, instantaneous-only circuit breaker with front-
mounted, field-adjustable, short-circuit trip coordinated with motor locked-
rotor amperes. 

b. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed 
position. 

c. Auxiliary contacts "a" and "b" arranged to activate with MCP handle. 

d. N.C. alarm contact that operates only when MCP has tripped. 

e. Current-limiting module to increase controller short-circuit current 
(withstand) rating to 100 kA. 

4. MCCB Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply 
with available fault currents; thermal-magnetic MCCB, with inverse time-
current element for low-level overloads and instantaneous magnetic trip 
element for short circuits. 

b. Front-mounted, adjustable magnetic trip setting for circuit-breaker frame 
sizes 250 A and larger. 

c. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed 
position. 
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d. Auxiliary contacts "a" and "b" arranged to activate with MCCB handle. 

e. N.C. alarm contact that operates only when MCCB has tripped. 

2.03 REDUCED-VOLTAGE MAGNETIC CONTROLLERS 

A. General Requirements for Reduced-Voltage Magnetic Controllers:  Comply with 
NEMA ICS 2, general purpose, Class A; closed-transition; adjustable time delay on 
transition. 

B. Reduced-Voltage Magnetic Controllers:  Reduced voltage, electrically held. 

1. Configuration: 

a. Wye-Delta Controller:  Four contactors, with a three-phase starting 
resistor/reactor bank. 

b. Part-Winding Controller:  Separate START and RUN contactors, field-
selectable for 1/2- or 2/3-winding start mode, with either six- or nine-lead 
motors; with separate overload relays for starting and running sequences. 

c. Autotransformer Reduced-Voltage Controller:  Medium-duty service, with 
integral overtemperature protection; taps for starting at 50, 65, and 80 
percent of line voltage; two START and one RUN contactors. 

2. Contactor Coils:  Pressure-encapsulated type with coil transient suppressors. 

a. Operating Voltage:  Depending on contactor NEMA size and line-voltage 
rating, manufacturer's standard matching control power or line voltage. 

3. Power Contacts:  Totally enclosed, double-break, silver-cadmium oxide; 
assembled to allow inspection and replacement without disturbing line or load 
wiring. 

4. Control Circuits:  120V ac; obtained from integral CPT, with primary and 
secondary fuses, with control power source of sufficient capacity to operate 
integral devices and remotely located pilot, indicating, and control devices. 

a. CPT Spare Capacity:  50VA. 

5. Melting Alloy Overload Relays: 

a. Inverse-time-current characteristic. 
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b. Class 10 tripping characteristic. 

c. Heaters in each phase matched to nameplate full-load current of actual 
protected motor and with appropriate adjustment for duty cycle. 

6. Bimetallic Overload Relays: 

a. Inverse-time-current characteristic. 

b. Class 10 tripping characteristic. 

c. Heaters in each phase matched to nameplate full-load current of actual 
protected motor and with appropriate adjustment for duty cycle. 

d. Ambient compensated. 

e. Automatic resetting. 

7. Solid-State Overload Relay: 

a. Switch or dial selectable for motor running overload protection. 

b. Sensors in each phase. 

c. Class 10 tripping characteristic selected to protect motor against voltage and 
current unbalance and single phasing. 

d. Class II ground-fault protection, with start and run delays to prevent nuisance 
trip on starting. 

e. Analog communication module. 

8. N.C., isolated overload alarm contact. 

9. External overload reset push button. 

C. Combination Reduced-Voltage Magnetic Controller:  Factory-assembled combination 
of reduced-voltage magnetic controller, OCPD, and disconnecting means. 

1. Fusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with clips or bolt 
pads to accommodate indicated fuses. 
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b. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed 
position. 

c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades 
open. 

2. Nonfusible Disconnecting Means: 

a. NEMA KS 1, heavy-duty, horsepower-rated, nonfusible switch. 

b. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed 
position. 

c. Auxiliary Contacts:  N.O./N.C., arranged to activate before switch blades 
open. 

3. MCP Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply 
with available fault currents, instantaneous-only circuit breaker with front-
mounted, field-adjustable, short-circuit trip coordinated with motor locked-
rotor amperes. 

b. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed 
position. 

c. Auxiliary contacts "a" and "b" arranged to activate with MCP handle. 

d. N.C. alarm contact that operates only when MCP has tripped. 

e. Current-limiting module to increase controller short-circuit current 
(withstand) rating to 100 kA. 

4. MCCB Disconnecting Means: 

a. UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply 
with available fault currents; thermal-magnetic MCCB, with inverse time-
current element for low-level overloads and instantaneous magnetic trip 
element for short circuits. 

b. Front-mounted, adjustable magnetic trip setting for circuit-breaker frame 
sizes 250 A and larger. 

c. Lockable Handle:  Accepts three padlocks and interlocks with cover in closed 
position. 
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d. Auxiliary contacts "a" and "b" arranged to activate with MCCB handle. 

e. N.C. alarm contact that operates only when MCCB has tripped. 

2.04 ENCLOSURES 

A. Enclosed Controllers:  NEMA ICS 6, to comply with environmental conditions at 
installed location. 

1. Dry and Clean Indoor Locations:  Type 1. 

2. Outdoor Locations:  Type 3R. 

3. Other Wet or Damp Indoor Locations:  Type 4. 

4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  
Type 12. 

5. Hazardous Areas Indicated on Drawings:  Type 7. 

2.05 ACCESSORIES 

A. General Requirements for Control Circuit and Pilot Devices:  NEMA ICS 5; factory 
installed in controller enclosure cover unless otherwise indicated. 

1. Push Buttons, Pilot Lights, and Selector Switches:  Heavy-duty type. 

a. Push Buttons:  Covered Lockable Recessed types; maintained as indicated. 

b. Pilot Lights:  LED types; colors as indicated; push to test. 

c. Selector Switches:  Rotary type. 

2. Elapsed Time Meters:  Heavy duty with digital readout in hours; nonresettable. 

3. Meters:  Panel type, 2-1/2-inch minimum size with 90- or 120-degree scale and 
plus or minus two percent accuracy.  Where indicated, provide selector switches 
with an off position. 

B. Reversible N.C./N.O. auxiliary contact(s). 

C. Control Relays:  Auxiliary and adjustable pneumatic time-delay relays. 
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D. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays:  Solid-
state sensing circuit with isolated output contacts for hard-wired connections.  Provide 
adjustable undervoltage, overvoltage, and time-delay settings. 

E. Breather and drain assemblies, to maintain interior pressure and release 
condensation in Type 4 enclosures installed outdoors or in unconditioned interior 
spaces subject to humidity and temperature swings. 

F. Space heaters, with N.C. auxiliary contacts, to mitigate condensation in Type 3R 
enclosures installed outdoors or in unconditioned interior spaces subject to humidity 
and temperature swings. 

G. Sun shields installed on fronts, sides, and tops of enclosures installed outdoors and 
subject to direct and extended sun exposure. 

H. Cover gaskets for Type 1 enclosures. 

I. Terminals for connecting power factor correction capacitors to the line side of 
overload relays. 

J. Spare control wiring terminal blocks, quantity as indicated; unwired. 

K. Fan Status Relays 

1. Undercurrent relay to output signal (open contact) when fan motor is running at 
below normal commanded load.  Input signal:  1-5 amps. Relay to have an 
adjustable set point to open output contacts (20% to 90% of 5 amp input signal).  
Set relay to open contacts at 50% of motor full load current. 

2. Current Transformer:  1-5 amp output, current transformer ratio to be matched 
so that 5 amp output matches motor full load current.  Current transformer to be 
2% metering accuracy with burden adequate for connected relays. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine areas and surfaces to receive enclosed controllers, with Installer present, 
for compliance with requirements and other conditions affecting performance of the 
Work. 

B. Examine enclosed controllers before installation.  Reject enclosed controllers that are 
wet, moisture damaged, or mold damaged. 
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C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.02 INSTALLATION 

A. Wall-Mounted Controllers:  Install enclosed controllers on walls with tops at uniform 
height unless otherwise indicated, and by bolting units to wall or mounting on 
lightweight structural-steel channels bolted to wall.  For controllers not at walls, 
provide freestanding racks complying with Division 26 Section "Hangers and Supports 
for Electrical Systems." 

B. Floor-Mounted Controllers:  Install enclosed controllers on 4-inch nominal-thickness 
concrete base.  Comply with requirements for concrete base specified in Division 03 
Section "Cast-in-Place Concrete”. 

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 
indicated, install dowel rods on 18-inch centers around the full perimeter of 
concrete base. 

2. For supported equipment, install epoxy-coated anchor bolts that extend through 
concrete base and anchor into structural concrete floor. 

3. Place and secure anchorage devices.  Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded. 

4. Install anchor bolts to elevations required for proper attachment to supported 
equipment. 

C. Seismic Bracing:  Comply with requirements specified in Division 26 Section 
"Vibration and Seismic Controls for Electrical Systems." 

D. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets 
and temporary blocking of moving parts from enclosures and components. 

E. Install fuses in each fusible-switch enclosed controller. 

F. Install fuses in control circuits if not factory installed.  Comply with requirements in 
Division 26 Section "Fuses." 

G. Install heaters in thermal overload relays.  Select heaters based on actual nameplate 
full-load amperes after motors have been installed. 

H. Install, connect, and fuse thermal-protector monitoring relays furnished with motor-
driven equipment. 
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I. Install power factor correction capacitors.  Connect to the line side of overload relays.  
If connected to the load side of overload relays, adjust overload heater sizes to 
accommodate the reduced motor full-load currents. 

J. Comply with NECA 1. 

3.03 FAN STATUS 

A. Provide relay, current transformer and associated wiring in motor controller enclosure 
to monitor current on load side of last disconnect for air flow status at fans indicated 
in the drawings and connect to the smoke control system. 

3.04 WIRING 

A. Wiring shall conform to applicable sections of these specifications. Provide wiring 
from branch circuit overcurrent device to motor controller to motor terminals, including 
installation of starter and all connections.  Motor controllers provided under Division 
26 shall be combination type.  Where starters furnished under other Divisions of the 
specification or by Owner do not include an integral disconnect switch, a separately 
mounted disconnect switch shall be provided.  Provide raceway and conductors as 
shown for remote control, or interlock connections.  Coordinate other control wiring 
with Division 25 of the Specifications.  Provide overload elements in controllers sized 
to match motor nameplate full load amperes.  Space within controllers shall not be 
used as a junction box. 

B. Fan Shutdown Wiring:  Provide 1/2" raceway with 2#14 AWG conductor from each 
fan motor controller to the fire alarm shutdown relay(s).  Provide wiring of interlock 
connections for all (over 000 CFM) fan motor controller control circuits via Division 23 
furnished fan shutdown relay to shutdown fans upon receipt of fire alarm. 

3.05 IDENTIFICATION 

A. Identify enclosed controllers, components, and control wiring.  Comply with 
requirements for identification specified in Division 26 Section "Identification for 
Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; 
provide warning signs. 

2. Label each enclosure with engraved nameplate. 

3. Label each enclosure-mounted control and pilot device. 

3.06 CONTROL WIRING INSTALLATION 

A. Install wiring between enclosed controllers and remote devices.   
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B. Bundle, train, and support wiring in enclosures. 

C. Connect selector switches and other automatic-control selection devices where 
applicable. 

1. Connect selector switches to bypass only those manual- and automatic-control 
devices that have no safety functions when switch is in manual-control position. 

2. Connect selector switches with enclosed-controller circuit in both manual and 
automatic positions for safety-type control devices such as low- and high-
pressure cutouts, high-temperature cutouts, and motor overload protectors. 

3.07 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust components, assemblies, and equipment installations, 
including connections. 

C. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service 
representative to inspect components, assemblies, and equipment installations, 
including connections, and to assist in testing. 

D. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed controller, component, connecting 
supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

E. Tests and Inspections: 

1. Inspect controllers, wiring, components, connections, and equipment installation. 
Test and adjust controllers, components, and equipment. 

2. Test insulation resistance for each enclosed-controller element, component, 
connecting motor supply, feeder, and control circuits. 

3. Test continuity of each circuit. 
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4. Verify that voltages at controller locations are within plus or minus 10 percent of 
motor nameplate rated voltages.  If outside this range for any motor, notify 
Construction Manager before starting the motor(s). 

5. Test each motor for proper phase rotation. 

6. Perform each electrical test and visual and mechanical inspection stated in NETA 
Acceptance Testing Specification.  Certify compliance with test parameters. 

7. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

8. Perform the following infrared (thermographic) scan tests and inspections and 
prepare reports: 

a. Initial Infrared Scanning:  After Substantial Completion, but not more than 60 
days after Final Acceptance, perform an infrared scan of each multi-pole 
enclosed controller.  Remove front panels so joints and connections are 
accessible to portable scanner. 

b. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan 
of each multi-pole enclosed controller 11 months after date of Substantial 
Completion. 

c. Instruments and Equipment:  Use an infrared scanning device designed to 
measure temperature or to detect significant deviations from normal values.  
Provide calibration record for device. 

9. Test and adjust controls, remote monitoring, and safeties.  Replace damaged 
and malfunctioning controls and equipment. 

F. Enclosed controllers will be considered defective if they do not pass tests and 
inspections. 

G. Prepare test and inspection reports including a certified report that identifies enclosed 
controllers and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

3.08 ADJUSTING 

A. Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload-
relay pickup and trip ranges. 

B. Adjust overload-relay heaters or settings if power factor correction capacitors are 
connected to the load side of the overload relays. 
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C. Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable 
instantaneous trip elements.  Initially adjust to six times the motor nameplate full-load 
ampere ratings and attempt to start motors several times, allowing for motor cooldown 
between starts.  If tripping occurs on motor inrush, adjust settings in increments until 
motors start without tripping.  Do not exceed eight times the motor full-load amperes 
(or 11 times for NEMA Premium Efficient motors if required).  Where these maximum 
settings do not allow starting of a motor, notify Construction Manager before 
increasing settings. 

D. Set the taps on reduced-voltage autotransformer controllers at 50 percent. 

E. Set field-adjustable switches and program microprocessors for required start and stop 
sequences in reduced-voltage solid-state controllers. 

F. Set field-adjustable circuit-breaker trip ranges. 

3.09 PROTECTION 

A. Temporary Heating:  Apply temporary heat to maintain temperature according to 
manufacturer's written instructions until enclosed controllers are ready to be 
energized and placed into service. 

B. Replace controllers whose interiors have been exposed to water or other liquids prior 
to Substantial Completion. 

3.10 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain enclosed controllers, and to use and 
reprogram microprocessor-based, reduced-voltage solid-state controllers. 

END OF SECTION 
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REPLACEMENT OF MECHANICAL UNITS AT SANTA ANA
BUS BASE

4301 W MacArthur Blvd, Santa Ana, CA 92704

VICINITY MAP
PROJECT LOCATION

M-200 OPERATIONS BUILDING MECHANICAL ROOF PLAN

M-210 MAINTENANCE BUILDING OVERALL MECHANICAL ROOF PLAN

M-211 MAINTENANCE BUILDING SECTION ONE MECHANICAL ROOF PLAN

M-212 MAINTENANCE BUILDING SECTION TWO MECHANICAL ROOF PLAN

M-213 MAINTENANCE BUILDING SECTION THREE MECHANICAL ROOF PLAN

M-220 FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL ROOF PLAN

M-230 BUS WASH/BRAKE DYNO BUILDING MECHANICAL ROOF PLAN

M-240 DETAIL/CLEANING BUILDING MECHANICAL ROOF PLAN

M-300 TITLE 24 CODE COMPLIANCE

M-301 TITLE 24 CODE COMPLIANCE

ELECTRICAL

E-001 SYMBOLS, NOTES AND ANNOTATIONS

E-002 SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX

E-210 OPERATIONS BUILDING ELECTRICAL ROOF PLAN

E-220 MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN

E-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN

E-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN

E-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN

E-230 FUEL-BRAKE-TIRE REPAIR BUILDING ELECTRICAL ROOF PLAN

E-240 BUS WASH-BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN

E-250 DETAIL-CLEANING BUILDING ELECTRICAL ROOF PLAN

E-500 ELECTRICAL DETAILS

E-600 ELECTRICAL SINGLE LINE DIAGRAM

E-601 ELECTRICAL SINGLE LINE DIAGRAM

E-700 PANEL SCHEDULES

E-701 PANEL SCHEDULES

E-702 PANEL SCHEDULES

E-703 PANEL SCHEDULES

E-704 PANEL SCHEDULES

E-800 CONDUIT SCHEDULES

E-801 CONDUIT SCHEDULES

E-802 CONDUIT SCHEDULES

PROJECT DESCRIPTION:
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL EQUIPMENT ON THE 
OPERATIONS, MAINTENANCE, BRAKE, BUS WASH, FUELING AND CLEANING BUILDING AT THE 
OCTA SANTA ANA BUS BASE. WORK ALSO INCLUDES THE REPLACEMENT OF THE ROOFTOP 
CYCLONE UNITS AT THE FUEL / BREAK / TIRE REPAIR BUILDING

APPLICABLE CODES:
2022 CALIFORNIA MECHANICAL CODE
2022 CALIFORNIA PLUMBING CODE
2022 NATIONAL ELECTRICAL CODE
2022 TITLE 24 REQUIREMENTS
CALGREEN STANDARDS
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SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL EQUIPMENT ON 
OPERATIONS, MAINTENANCE, BRAKE, BUS WASH, FUELING AND CLEANING BUILDING AT THE
OCTA SANTA ANA BUS BASE. WORK ALSO INCLUDES THE REPLACEMENT OF THE ROOFTOP 

PROJECT DESCRIPTION:
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL
EQUIPMENT AT THE OCTA SANTA ANA BUS BASE.  WORK ALSO INCLUDES THE
REPLACEMENT OF THE ROOFTOP CYCLONE UNITS.
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GENERAL
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MD-200P OPERATIONS BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO
ED-210P OPERATIONS BUILDING ELECTRICAL DEMO ROOF PLAN

STRUCTURAL
S-100P GENERAL NOTES
S-200P OVERALL PLAN
S-300P OPERATIONS BUILDING STRUCTURAL ROOF PLAN
S-600P ANCHORAGE SCHEDULES

ARCHITECTURAL
A-100P ARCHITECTURAL SITE PLAN
A-500P DETAILS

MECHANICAL
M-001P MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS
M-002P PROJECT NOTES AND SHEET INDEX
M-003P FAN SCHEDULE
M-004P ROOFTOP AND MAKE UP AIR SCHEDULES
M-005P HEAT PUMP AND AIR CONDITIONER SCHEDULES
M-006P MECHANICAL DETAILS
M-007P MECHANICAL DETAILS
M-008P MECHANICAL CONTROLS
M-009P MECHANICAL CONTROLS
M-200P OPERATIONS BUILDING MECHANICAL ROOF PLAN
M-300P TITLE 24 CODE COMPLIANCE
M-301P TITLE 24 CODE COMPLIANCE

ELECTRICAL
E-001P SYMBOLS, NOTES AND ANNOTATIONS
E-002P SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-210P OPERATIONS BUILDING ELECTRICAL ROOF PLAN
E-500P ELECTRICAL DETAILS
E-600P ELECTRICAL SINGLE LINE DIAGRAM
E-601P ELECTRICAL SINGLE LINE DIAGRAM
E-700P PANEL SCHEDULES
E-701P PANEL SCHEDULES
E-702P PANEL SCHEDULES
E-703P PANEL SCHEDULES
E-704P PANEL SCHEDULES
E-800P CONDUIT SCHEDULES
E-801P CONDUIT SCHEDULES
E-802P CONDUIT SCHEDULES

MAINTENANCE BUILDING
GENERAL
G-000M COVERSHEET
G-100 MOVERALL SITE PLAN

MECHANICAL DEMO
MD-210M MAINTENANCE BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO
ED-220M MAINTENANCE BUILDING ELECTRICAL OVERALL DEMO ROOF PLAN
ED-221M MAINTENANCE BUILDING SECTION ONE ELECTRICAL DEMO ROOF PLAN
ED-222M MAINTENANCE BUILDING SECTION TWO ELECTRICAL DEMO ROOF PLAN
ED-223M MAINTENANCE BUILDING SECTION THREE ELECTRICAL DEMO ROOF PLAN

STRUCTURAL
S-100M GENERAL NOTES
S-200M OVERALL PLAN
S-301M MAINTENANCE BUILDING STRUCTURAL ROOF PLAN
S-600M ANCHORAGE SCHEDULES

ARCHITECTURAL
A-100M ARCHITECTURAL SITE PLAN
A-500M DETAILS

MECHANICAL
M-001M MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS
M-002M PROJECT NOTES AND SHEET INDEX
M-003M FAN SCHEDULE
M-004M ROOFTOP AND MAKE UP AIR SCHEDULES
M-005M HEAT PUMP AND AIR CONDITIONER SCHEDULES
M-006M MECHANICAL DETAILS
M-007M MECHANICAL DETAILS
M-008M MECHANICAL CONTROLS
M-009M MECHANICAL CONTROLS
M-210M MAINTENANCE BUILDING OVERALL MECHANICAL ROOF PLAN
M-211M MAINTENANCE BUILDING SECTION ONE MECHANICAL ROOF PLAN
M-212M MAINTENANCE BUILDING SECTION TWO MECHANICAL ROOF PLAN
M-213M MAINTENANCE BUILDING SECTION THREE MECHANICAL ROOF PLAN
M-300M TITLE 24 CODE COMPLIANCE
M-301M TITLE 24 CODE COMPLIANCE

ELECTRICAL
E-001M SYMBOLS, NOTES AND ANNOTATIONS
E-002M SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-220M MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN
E-221M MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN
E-222M MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN
E-223M MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN
E-500M ELECTRICAL DETAILS
E-600M ELECTRICAL SINGLE LINE DIAGRAM
E-601M ELECTRICAL SINGLE LINE DIAGRAM
E-700M PANEL SCHEDULES
E-701M PANEL SCHEDULES
E-702M PANEL SCHEDULES
E-703M PANEL SCHEDULES
E-704M PANEL SCHEDULES
E-800M CONDUIT SCHEDULES
E-801M CONDUIT SCHEDULES
E-802M CONDUIT SCHEDULES

FUEL/ BRAKE/ TIRE REPAIR BUILDING
GENERAL
G-000F COVERSHEET
G-100F OVERALL SITE PLAN

MECHANICAL DEMO
MD-220F FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO
ED-230F FUEL/BRAKE/TIRE REPAIR BUILDING ELECTRICAL DEMO ROOF PLAN

STRUCTURAL
S-100F GENERAL NOTES
S-200F OVERALL PLAN
S-302F FUEL/BRAKE/TIRE REPAIR BUILDING STRUCTURAL ROOF PLAN
S-600F ANCHORAGE SCHEDULES

ARCHITECTURAL
A-100F ARCHITECTURAL SITE PLAN
A-500F DETAILS

EQUIPMENT
Q-001F INDUSTRIAL EQUIPMENT - GENERAL NOTES
Q-101F FUEL/BREAKE/TIRE REPAIR BUILDING - BELLOW VACUUM SYSTEM PLAN
Q-102F FUEL/BREAKE/TIRE REPAIR BUILDING - BELLOW VACUUM SYSTEM ROOF
PLAN
Q-600F INDUSTRIAL EQUIPMENT - DETAILS

MECHANICAL
M-001F MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS
M-002F PROJECT NOTES AND SHEET INDEX
M-003F FAN SCHEDULE
M-004F ROOFTOP AND MAKE UP AIR SCHEDULES
M-005F HEAT PUMP AND AIR CONDITIONER SCHEDULES
M-006F MECHANICAL DETAILS
M-007F MECHANICAL DETAILS
M-008F MECHANICAL CONTROLS
M-009F MECHANICAL CONTROLS
M-220F FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL ROOF PLAN
M-300F TITLE 24 CODE COMPLIANCE
M-301F TITLE 24 CODE COMPLIANCE

ELECTRICAL
E-001F SYMBOLS, NOTES AND ANNOTATIONS
E-002F SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-230F FUEL-BRAKE-TIRE REPAIR BUILDING ELECTRICAL ROOF PLAN
E-500F ELECTRICAL DETAILS
E-600F ELECTRICAL SINGLE LINE DIAGRAM
E-601F ELECTRICAL SINGLE LINE DIAGRAM
E-700F PANEL SCHEDULES
E-701F PANEL SCHEDULES
E-702F PANEL SCHEDULES
E-703F PANEL SCHEDULES
E-704F PANEL SCHEDULES
E-800F CONDUIT SCHEDULES
E-801F CONDUIT SCHEDULES
E-802F CONDUIT SCHEDULES

BUS WASH/ BRAKE DYNO BUILDING
GENERAL
G-000W COVERSHEET
G-100W OVERALL SITE PLAN

MECHANICAL DEMO
MD-230W BUS WASH/BRAKE DYNO BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO
ED-240W BUS WASH/BRAKE DYNO BUILDING ELETRICAL DEMO ROOF PLAN

STRUCTURAL
S-100W GENERAL NOTES
S-200W OVERALL PLAN
S-303W BUS WASH/BRAKE DYNO BUILDING STRUCTURAL ROOF PLAN
S-600W ANCHORAGE SCHEDULES

ARCHITECTURAL
A-100W ARCHITECTURAL SITE PLAN
A-500W DETAILS

MECHANICAL
M-001W MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS
M-002W PROJECT NOTES AND SHEET INDEX
M-003W FAN SCHEDULE
M-004W ROOFTOP AND MAKE UP AIR SCHEDULES
M-005W HEAT PUMP AND AIR CONDITIONER SCHEDULES
M-006W MECHANICAL DETAILS
M-007W MECHANICAL DETAILS
M-008W MECHANICAL CONTROLS
M-009W MECHANICAL CONTROLS
M-230W BUS WASH/BRAKE DYNO BUILDING MECHANICAL ROOF PLAN
M-300W TITLE 24 CODE COMPLIANCE
M-301W TITLE 24 CODE COMPLIANCE

ELECTRICAL
E-001W SYMBOLS, NOTES AND ANNOTATIONS
E-002W SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-240W BUS WASH-BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN
E-500W ELECTRICAL DETAILS
E-600W ELECTRICAL SINGLE LINE DIAGRAM
E-601W ELECTRICAL SINGLE LINE DIAGRAM
E-700W PANEL SCHEDULES
E-701W PANEL SCHEDULES
E-702W PANEL SCHEDULES
E-703W PANEL SCHEDULES
E-704W PANEL SCHEDULES
E-800W CONDUIT SCHEDULES
E-801W CONDUIT SCHEDULES
E-802W CONDUIT SCHEDULES

DETAIL CLEANING BUILDING
GENERAL
G-000D COVERSHEET
G-100D OVERALL SITE PLAN

MECHANICAL DEMO
MD-240D DETAIL/CLEANING BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO
ED-250D DETAIL/CLEANING BUILDING ELECTRICAL DEMO ROOF PLAN

STRUCTURAL
S-100D GENERAL NOTES
S-200D OVERALL PLAN
S-304D DETAIL/CLEANING BUILDING STRUCTURAL ROOF PLAN
S-600D ANCHORAGE SCHEDULES

ARCHITECTURAL
A-100D ARCHITECTURAL SITE PLAN
A-500D DETAILS

MECHANICAL
M-001D MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS
M-002D PROJECT NOTES AND SHEET INDEX
M-003D FAN SCHEDULE
M-004D ROOFTOP AND MAKE UP AIR SCHEDULES
M-005D HEAT PUMP AND AIR CONDITIONER SCHEDULES
M-006D MECHANICAL DETAILS
M-007D MECHANICAL DETAILS
M-008D MECHANICAL CONTROLS
M-009D MECHANICAL CONTROLS
M-240D DETAIL/CLEANING BUILDING MECHANICAL ROOF PLAN
M-300D TITLE 24 CODE COMPLIANCE
M-301D TITLE 24 CODE COMPLIANCE

ELECTRICAL
E-001D SYMBOLS, NOTES AND ANNOTATIONS
E-002D SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-250D DETAIL-CLEANING BUILDING ELECTRICAL ROOF PLAN
E-500D ELECTRICAL DETAILS
E-600D ELECTRICAL SINGLE LINE DIAGRAM
E-601D ELECTRICAL SINGLE LINE DIAGRAM
E-700D PANEL SCHEDULES
E-701D PANEL SCHEDULES
E-702D PANEL SCHEDULES
E-703D PANEL SCHEDULES
E-704D PANEL SCHEDULES
E-800D CONDUIT SCHEDULES
E-801D CONDUIT SCHEDULES
E-802D CONDUIT SCHEDULES

SHEET INDEX

APPLICABLE CODES:
2022 CALIFORNIA MECHANICAL CODE
2022 CALIFORNIA PLUMBING CODE
2022 NATIONAL ELECTRICAL CODE
2022 TITLE 24 REQUIREMENTS
CALGREEN STANDARDS
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REPLACEMENT OF MECHANICAL UNITS AT SANTA ANA
BUS BASE

4301 W MacArthur Blvd, Santa Ana, CA 92704

VICINITY MAP
PROJECT LOCATION

SHEET INDEX
GENERAL

G-000 COVERSHEET

G-100 OVERALL SITE PLAN

MECHANICAL DEMO

MD-200 OPERATIONS BUILDING MECHANICAL DEMO ROOF PLAN

MD-210 MAINTENANCE BUILDING MECHANICAL DEMO ROOF PLAN

MD-220 FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL DEMO ROOF PLAN

MD-230 BUS WASH/BRAKE DYNO BUILDING MECHANICAL DEMO ROOF PLAN

MD-240 DETAIL/CLEANING BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO

ED-210 OPERATIONS BUILDING ELECTRICAL DEMO ROOF PLAN

ED-220 MAINTENANCE BUILDING ELECTRICAL OVERALL DEMO ROOF PLAN

ED-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL DEMO ROOF PLAN

ED-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL DEMO ROOF PLAN

ED-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL DEMO ROOF PLAN

ED-230 FUEL/BRAKE/TIRE REPAIR BUILDING ELECTRICAL DEMO ROOF PLAN

ED-240 BUS WASH/BRAKE DYNO BUILDING ELETRICAL DEMO ROOF PLAN

ED-250 DETAIL/CLEANING BUILDING ELECTRICAL DEMO ROOF PLAN

STRUCTURAL

S-100 GENERAL NOTES

S-200 OVERALL PLAN

S-300 OPERATIONS BUILDING STRUCTURAL ROOF PLAN

S-301 MAINTENANCE BUILDING STRUCTURAL ROOF PLAN

S-302 FUEL/BRAKE/TIRE REPAIR BUILDING STRUCTURAL ROOF PLAN

S-303 BUS WASH/BRAKE DYNO BUILDING STRUCTURAL ROOF PLAN

S-304 DETAIL/CLEANING BUILDING STRUCTURAL ROOF PLAN

S-600 ANCHORAGE SCHEDULES

ARCHITECTURAL

A-100 ARCHITECTURAL SITE PLAN

A-500 DETAILS

EQUIPMENT

Q-001 INDUSTRIAL EQUIPMENT - GENERAL NOTES

Q-101 FUEL/BREAKE/TIRE REPAIR BUILDING - BELLOW VACUUM SYSTEM PLAN

Q-102 FUEL/BREAKE/TIRE REPAIR BUILDING - BELLOW VACUUM SYSTEM ROOF PLAN

Q-600 INDUSTRIAL EQUIPMENT - DETAILS

MECHANICAL

M-001 MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS

M-002 PROJECT NOTES AND SHEET INDEX

M-003 FAN SCHEDULE

M-004 ROOFTOP AND MAKE UP AIR SCHEDULES

M-005 HEAT PUMP AND AIR CONDITIONER SCHEDULES

M-006 MECHANICAL DETAILS

M-007 MECHANICAL DETAILS

M-008 MECHANICAL CONTROLS

M-009 MECHANICAL CONTROLS

M-200 OPERATIONS BUILDING MECHANICAL ROOF PLAN

M-210 MAINTENANCE BUILDING OVERALL MECHANICAL ROOF PLAN

M-211 MAINTENANCE BUILDING SECTION ONE MECHANICAL ROOF PLAN

M-212 MAINTENANCE BUILDING SECTION TWO MECHANICAL ROOF PLAN

M-213 MAINTENANCE BUILDING SECTION THREE MECHANICAL ROOF PLAN

M-220 FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL ROOF PLAN

M-230 BUS WASH/BRAKE DYNO BUILDING MECHANICAL ROOF PLAN

M-240 DETAIL/CLEANING BUILDING MECHANICAL ROOF PLAN

M-300 TITLE 24 CODE COMPLIANCE

M-301 TITLE 24 CODE COMPLIANCE

ELECTRICAL

E-001 SYMBOLS, NOTES AND ANNOTATIONS

E-002 SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX

E-210 OPERATIONS BUILDING ELECTRICAL ROOF PLAN

E-220 MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN

E-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN

E-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN

E-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN

E-230 FUEL-BRAKE-TIRE REPAIR BUILDING ELECTRICAL ROOF PLAN

E-240 BUS WASH-BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN

E-250 DETAIL-CLEANING BUILDING ELECTRICAL ROOF PLAN

E-500 ELECTRICAL DETAILS

E-600 ELECTRICAL SINGLE LINE DIAGRAM

E-601 ELECTRICAL SINGLE LINE DIAGRAM

E-700 PANEL SCHEDULES

E-701 PANEL SCHEDULES

E-702 PANEL SCHEDULES

E-703 PANEL SCHEDULES

E-704 PANEL SCHEDULES

E-800 CONDUIT SCHEDULES

E-801 CONDUIT SCHEDULES

E-802 CONDUIT SCHEDULES

PROJECT DESCRIPTION:
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL EQUIPMENT ON THE 
OPERATIONS, MAINTENANCE, BRAKE, BUS WASH, FUELING AND CLEANING BUILDING AT THE 
OCTA SANTA ANA BUS BASE. WORK ALSO INCLUDES THE REPLACEMENT OF THE ROOFTOP 
CYCLONE UNITS AT THE FUEL / BREAK / TIRE REPAIR BUILDING

APPLICABLE CODES:
2022 CALIFORNIA MECHANICAL CODE
2022 CALIFORNIA PLUMBING CODE
2022 NATIONAL ELECTRICAL CODE
2022 TITLE 24 REQUIREMENTS
CALGREEN STANDARDS

GENERAL INFORMATION

GENERAL NOTES
1 DO NOT SCALE DRAWINGS.

2 ITEMS INDICATED ON THESE DRAWINGS ARE NEW, UNLESS NOTED OTHERWISE.

3 CONTRACTOR TO PROVIDE ROOFTOP SUPPORT SYSTEMS PER SPECIFICATIONS FOR ALL PIPING,
CONDUITS, AND ALL OTHER ITEMS NOT OTHERWISE DIRECTLY OR INDIRECTLY ATTACHED TO THE
BUILDINGS, PROVIDE SYSTEMS AS REQUIRED TO ACCOMMODATE EXISTING PIPING, CONDUITS, ETC.
AND ANY NEW PIPING, CONDUITS, ETC.

4 CONTRACTOR TO PROTECT IN PLACE ALL PORTIONS OF THE BUILDINGS NOT IN SCOPE OR NOT
INTENDED TO BE DEMOLISHED OR OTHERWISE PATCHED AND REPAIRED.

5 THE FOLLOWING GENERAL NOTES APPLY TO THE ENTIRE SET OF DRAWINGS AND ARE NOT SPECIFIC
TO ANY ONE DISCIPLINE

6 IT IS THE CONTRACTORS RESPONSIBILITY TO REVIEW AND COORDINATE THE WORK OF
ALL SUB-CONTRACTORS, TRADES AND SUPPLIERS WITH REQUIREMENTS OF THE CONTRACT
BEFORE COMMENCING CONSTRUCTION, AND ASSURE THAT ALL PARTIES ARE AWARE OF ALL
REQUIREMENTS, REGARDLESS OF WHERE THE REQUIREMENTS OCCUR IN THE CONTRACT
DOCUMENTS, WHICH MIGHT AFFECT THE WORK OF THAT PARTY.

7 THE WORK DESCRIBED BY THE DRAWINGS OF ANY ONE DISCIPLINE MAY BE AFFECTED BY THE WORK
DESCRIBED ON DRAWINGS OF ANOTHER DISCIPLINE AND MAY REQUIRE CROSS REFERENCE. PARTIAL
SETS OF DRAWINGS ARE INCOMPLETE AND SHOULD NOT BE DISTRIBUTED OR UTILIZED BY THE
CONTRACTOR.

8 THE DRAWINGS AND SPECIFICATIONS ESTABLISH MINIMUM REQUIREMENTS FOR THE DESIGN AND
CONSTRUCTION OF THE PROJECT.

9 ARCHITECT IS NOT RESPONSIBLE FOR ACCURACY OF EXISTING CONDITIONS SHOWN IN THESE
DOCUMENTS.  GC SHALL CONTACT ARCHITECT IMMEDIATELY IF ANY DISCREPANCIES OCCUR IN THE
FIELD.

10 THE DRAWINGS IN THIS SET ARE DIAGRAMMATIC AND ILLUSTRATE THE INTENT OF THE DESIGN.

11 THE CONTRACTOR SHALL IDENTIFY AND NOTIFY IN WRITING TO THE ARCHITECT CONFLICTS BETWEEN
THE WORK OF DIFFERENT PARTIES, AND DISCREPANCIES BETWEEN THE DOCUMENTS AND THE
ACTUAL CONDITIONS AT THE EARLIEST POSSIBLE DATE SO AS TO ALLOW REASONABLE AND
ADEQUATE TIME FOR THE CONFLICT TO BE RESOLVED WITHOUT DELAYING THE WORK. ALL
DEVIATIONS FROM THAT WHICH IS REQUIRED BY THE CONTRACT DOCUMENTS MUST BE APPROVED IN
ADVANCE BY THE ARCHITECT AND OWNER PRIOR TO PROCEEDING.

12 THE GENERAL NOTES, SYMBOLS AND DEFINITIONS APPLICABLE TO EACH DISCIPLINE CAN BE FOUND AT
THE FRONT OF EACH DISCIPLINE’S SET OF DRAWINGS AND IS LISTED AS PART OF THE OVERALL
PROJECT INDEX OF DRAWINGS.

13 THE CONTRACTOR IS RESPONSIBLE TO COMPLY WITH ALL APPLICABLE LAWS, CODES, REGULATIONS
AND ORDINANCES OF THE PLACE (CITY, COUNTY, DISTRICT, AND STATE) WHERE THE PROJECT IS
LOCATED.

14 THE CONTRACTOR SHALL OBTAIN ALL REQUIRED PERMITS (IF REQUIRED) AND SIMILAR RELEASES
REQUIRED FOR THE CONSTRUCTION AND OCCUPANCY OF THE PROJECT. THE CONTRACTOR SHALL
FURNISH COPIES OF ALL SUCH ITEMS TO THE OWNER AND ARCHITECT WITHIN 10 DAYS OF RECEIPT OF
SUCH ITEMS. IF PERMITS ARE ISSUED SUBJECT TO CERTAIN CONDITIONS OR REVISIONS TO THE WORK
OR IF PERMITS ARE DELAYED FOR ANY REASON, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE
OWNER AND ARCHITECT.

15 THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR MEANS, METHODS AND SEQUENCES OF
CONSTRUCTION.

16 THE CONTRACTOR SHALL PROMPTLY REMOVE AND PROPERLY DISPOSE OF ALL CONSTRUCTION  AND
DEMOLITION DEBRIS. THE CONTRACTOR SHALL OBTAIN APPROVAL OF OWNER FOR DETAILS RELATED
TO ALL SITE ACCESS AND REMOVAL PLANS

17 CONTRACTOR NOT TO STORE NEW OR REMOVED MECHANICAL UNITS ON BUILDING ROOFTOPS

18 THE CONTRACTOR SHALL BECOME FAMILIAR WITH AND COMPLY WITH OWNER’S PROCEDURES FOR
MAINTAINING A SECURE SITE AND BUILDING AS NOTED IN THE OCTA DIVISION 1 SPECIFICATIONS.

19 EACH INSTALLER SHALL EXAMINE THE SUBSTRATE CONDITION AND/OR SITE CONDITIONS WHICH
AFFECT THE QUALITY OF EACH PRODUCT TO BE INSTALLED. IF ANY CONDITIONS EXIST WHICH WILL
HAVE A DETRIMENTAL EFFECT ON THE QUALITY OF THE INSTALLATION, THE INSTALLER SHALL
IMMEDIATELY ADVISE THE CONTRACTOR. INSTALLATION SHALL NOT PROCEED UNTIL THE
UNSATISFACTORY CONDITIONS ARE CORRECTED. INSTALLATION OF PRODUCTS SHALL SIGNIFY
ACCEPTANCE BY THE INSTALLER OF THE SUBSTRATE CONDITIONS.

20 THE CONTRACTOR SHALL MAINTAIN A CURRENT/UPDATED RECORD OF DRAWINGS ON SITE AT ALL
TIMES.

21 CONTRACTOR SHALL PROVIDE TEMPORARY HVAC UNITS WHILE THE PERMANENT MECHANICAL
SYSTEMS ARE BEING REPLACED.

22 GC NOT TO PLACE CRANE OVER UNDERGROUND STORAGE TANKS.

23 CONTRACTOR TO COORDINATE WITH OCTA FACILITIES MAINTENANCE, SUBMITTING A LAYDOWN PLAN
WITH CRANE LOCATIONS PER THE HSE SPECIFICATION DOCUMENTS. CONTRACTOR TO SUBMIT A
CRANE PLAN FOR OCTA HSE DEPARTMENT TO REVIEW AND CERTIFY.

24 PATCH AND REPAIR EXISTING BUILT UP ROOFING SYSTEM AS NEEDED PER MFR REQUIREMENTS WITH
A MINIMUM OVERLAP OF 48". SEE ALSO SPEC 07 52 16.

25 CONSTRUCTION SEQUENCE: THE WORK SHALL BE PERFORMED IN TWO PHASES, THE DEMOLITION
PHASE, AND THE NEW CONSTRUCTION PHASE. ALL CRANE WORK FOR THE DEMOLITION PHASE
INCLUDING REMOVAL OF EXISTING HVAC UNITS SHALL BE COMPLETED ON A NORMAL WORKDAY
BETWEEN 7:00AM AND 4:00PM. ALL CRANE WORK FOR THE NEW CONSTRUCTION PHASE INCUDING
SETTING THE NEW HVAC SHALL BE COMPLETED ON A SUBSEQUENT NORMAL WORK DAY BETWEEN
7:00AM AND 4:00PM.

26 ALL REMOVED DEMOLISHED EQUIPMENT SHALL BE LEGALLY DISPOSED OFF THE SITE THE SAME DAY
OF REMOVAL AT CONTRACTOR’S EXPENSE.

27 CONTRACTOR TO PROVIDE TEMPORARY HVAC UNITS FOR BUILDINGS WHILE THE PERMENANT HVAC
FOR THAT BUILDING IS BEING WORKED ON
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ABBREVIATIONS
(E) EXISTING

AB ANCHOR BOLT

AC AIR CONDITIONING

ACT ACOUSTICAL TILE

ADJ ADJACENT/ADJUSTABLE

AFF ABOVE FINISH FLOOR

AFG ABOVE FINISH GRADE

AHU AIR HANDLING UNIT

ALT ALTERNATE NO.

ALUM ALUMINUM

ANOD ANODIZED

ANSI AMERICAN NATIONAL STANDARDS INSTITUTE

APPD APPROVED

APPROX APPROXIMATELY

ARCH ARCHITECT

AVG AVERAGE

BD BOARD

BLDG BUILDING

BLKG BLOCKING

BM BEAM/BENCH MARK

BOS BOTTOM OF STEEL

BOT BOTTOM

BUR BUILT UP ROOFING

CEM CEMENT

CF CUBIC FOOT / FEET

CF/CI CONTRACTOR FURNISHED/CONTRACTOR INSTALLED

CF/OI CONTRACTOR FURNISHED/OWNER INSTALLED

CIP CAST IN PLACE

CJ CONTROL JOINT / CONTRACTION JOINT

CL CENTERLINE

CLG CEILING

CLR CLEAR

CMU CONCRETE MASONRY UNIT

CO CLEAN OUT

COL COLUMN

CONC CONCRETE

COND CONDITION

CONST CONSTRUCTION

CONT CONTINUE / CONTINUATION / CONTINUOUS

COORD COORDINATE

CPT CARPET

CT CERAMIC TILE

CTR CENTER

CU FT CUBIC FOOT / CUBIC FEET

CU YD CUBIC YARDS

CW COLD WATER

D DEPTH / DEEP

DBL DOUBLE

DEG DEGREE

DEL DELETE

DEMO DEMOLITION

DIA DIAMETER

DIAG DIAGONAL

DIM DIMENSION

DISP DISPENSER

DN DOWN

DR DOOR / DRAIN

DTL DETAIL

DWG DRAWING

E EAST

EA EACH

EF EXHAUST FAN

EJ EXPANSION JOINT

EL REFERENCE ELEVATION / EASEMENT LINE

ELEC ELECTRIC / ELECTRICAL

ELEV ELEVATOR / ELEVATION

EMER EMERGENCY

ENGR ENGINEER / ENGINEERING

EOS EDGE OF SLAB

EPDM ETHYLENE PROPYLENE DIENE MONOMOR

EQ EQUAL

EQUIP EQUIPMENT

EST ESTIMATE

ETC ET CETERA

EW EACH WAY

EXP EXPOSED / EXPAND / EXPANSION

FA FIRE ALARM / FACE AREA / FRESH AREA

FACP FIRE ALARM CONTROL PANEL

FD FLOOR DRAIN

FDTN FOUNDATION

FE FIRE EXTINGUISHER

FEC FIRE EXTINGUISHER CABINET

FH FIRE HYDRANT / FIRE HOSE

FHC FIRE HOSE CABINET

FIN FINISH

FIXT FIXTURE

FL FLOW LINE / FLOOR LINE

FLR FLOOR / FLOORING

FR FRAME / FIRE RATED / FIRE RETARTANT

FT FOOT / FEET / FIRE TREATED / FULLY TEMPERED

ABBREVIATIONS
FTG FOOTING

FURN FURNISH / FURNITURE

GA GAGE

GAL GALLONS

GALV GALVANIZED

GC GENERAL CONTRACTOR

GEN GENERAL / GENERATOR

GL GLASS / GROUND LEVEL

GLZ GLAZING

GND GROUND

GYP BD GYPSUM BOARD

HC HANDICAPPED ACCESSIBLE / HOLLOW CORE

HD HEAD / HEAVY DUTY

HDW HARDWARE

HM HOLLOW METAL

HORIZ HORIZONTAL

HT HEIGHT

HVAC HEATING VENTILATION AND AIR CONDITIONING

HW HOT WATER

ID INSIDE DIAMETER / INTERIOR DESIGN

IF INSIDE FACE / INTAKE FAN

IN INCHES

INCL INCLUDING

INSTL INSTALL

INSUL INSULATE / INSULATION

INT INTERIOR / INTERNAL

INV INVERT

INV EL INVERT ELEVATION

J  BOX JUNCTION BOX

JT JOINT

LAM LAMINATE

LAV LAVATORY

LBS POUNDS

LF LINEAR FEET

LH LEFT HAND

LTG LIGHTING

MAINT MAINTENANCE

MATL MATERIAL

MAX MAXIMUM

MECH MECHANICAL

MED MEDIUM

MEMB MEMBRANE

MFG MANUFACTURING

MFR MANUFACTURER

MIN MINIMUM

MISC MISCELLANEOUS

MTL METAL

N NORTH

N/A NOT APPLICABLE

NEG NEGATIVE

NIC NOT IN CONTRACT

NO NUMBER

NOM NOMINAL

NTS NOT TO SCALE

OC ON CENTER

OD OUTSIDE DIAMETER / OUTSIDE DIMENSION

OF/CI OWNER FURNISHED/CONTRACTOR INSTALLED

OF/OI OWNER FURNISHED/OWNER INSTALLED

OH OPPOSITE HAND / OVERHEAD / OVERHANG

OPP OPPOSITE

ORIG ORIGINAL

PAT PATTERN

PCC PRECAST CONCRETE

PERF PERFORATED

PERM PERMANENT

PL PLATE / PROPERTY LINE

PLAM PLASTIC LAMINATE

PLAS PLASTER / PLASTIC

PLBG PLUMBING

PLYWD PLYWOOD

PNL PANEL

PREFAB PREFABRICATED

PREFIN PREFINISHED

PRELIM PRELIMINARY

PREP PREPARATION

PROJ PROJECT

PT PAINT / PRESSURE TREATED

PVC POLYVINYL CHLORIDE

QTY QUANTITY

R RADIUS / RISER

RA RETURN AIR

RCP REFLECTED CEILING PLAN

RD ROOF DRAIN

REBAR REINFORCED STEEL BAR

REF REFERENCE / REFRIGERATOR

REINF REINFORCED / REINFORCEMENT

REQD REQUIRED

REV REVISION

RH RIGHT HAND

RM ROOM

ABBREVIATIONS
RO ROUGH OPENING

ROW RIGHT OF WAY

RTU ROOF TOP UNIT

S SOUTH

SALV SALVAGE

SAN SANITARY

SCHED SCHEDULE / SCHEDULED

SEC SECOND

SECT SECTION

SF SQUARE FOOT / SQUARE FEET / SUPPLY FAN

SGL SINGLE

SIM SIMILAR

SM SHEET METAL / SMALL / SURFACE MOUNTED

SPEC SPECIFICATION(S)

SPLY SUPPLY

SQ SQUARE

SST STAINLESS STEEL

STC SOUND TRANSMISSION CLASS

STD STANDARD

STL STEEL

STL JST STEEL JOIST

STOR STORAGE

STRUCT STRUCTURAL

SURF SURFACE

SUSP SUSPENDED

SYMM SYMMETRICAL

T TREAD

T&B TOP AND BOTTOM

TBD TO BE DETERMINED

TEL TELEPHONE

TEMP TEMPERATURE / TEMPORARY

THK THICK / THICKNESS

THRES THRESHOLD

THRU THROUGH

TO TOP OF ____

TOC TOP OF CONCRETE / TOP OF CURB

TOJ TOP OF JOIST

TOM TOP OF MASONRY

TOP TOP OF PARAPET / TOP OF PAVEMENT

TOS TOP OF STEEL / TOP OF SLAB

TOW TOP OF WALL

TS TUBE STEEL

TYP TYPICAL

UBC UNIFORM BUILDING CODE

UC UNDERCUT

UL UNDERWRITER'S LABORATORIES

UNFIN UNFINISHED

UNO UNLESS NOTED OTHERWISE

UTIL UTILITY

VAR VARIES

VCT VINYL COMPOSITION TILE

VERT VERTICAL

VIF VERIFY IN FIELD

W WEST / WIDTH / WIDE

W/ WITH

W/O WITHOUT

WC WATER CLOSET / WALL COVERING

WD WOOD / WOOD DOOR

WF WIDE FLANGE

WT WEIGHT

YD YARD / YARDS
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73 55
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PROJECT DESCRIPTION: 
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL EQUIPMENT ON 
OPERATIONS, MAINTENANCE, BRAKE, BUS WASH, FUELING AND CLEANING BUILDING AT THE
OCTA SANTA ANA BUS BASE. WORK ALSO INCLUDES THE REPLACEMENT OF THE ROOFTOP 

PROJECT DESCRIPTION:
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL
EQUIPMENT AT THE OCTA SANTA ANA BUS BASE.  WORK ALSO INCLUDES THE
REPLACEMENT OF THE ROOFTOP CYCLONE UNITS.
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CONTRACT NO. C-4-2550

P

GENERAL
G-000P COVERSHEET
G-100P OVERALL SITE PLAN

MECHANICAL DEMO
MD-200P OPERATIONS BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO
ED-210P OPERATIONS BUILDING ELECTRICAL DEMO ROOF PLAN

STRUCTURAL
S-100P GENERAL NOTES
S-200P OVERALL PLAN
S-300P OPERATIONS BUILDING STRUCTURAL ROOF PLAN
S-600P ANCHORAGE SCHEDULES

ARCHITECTURAL
A-100P ARCHITECTURAL SITE PLAN
A-500P DETAILS

MECHANICAL
M-001P MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS
M-002P PROJECT NOTES AND SHEET INDEX
M-003P FAN SCHEDULE
M-004P ROOFTOP AND MAKE UP AIR SCHEDULES
M-005P HEAT PUMP AND AIR CONDITIONER SCHEDULES
M-006P MECHANICAL DETAILS
M-007P MECHANICAL DETAILS
M-008P MECHANICAL CONTROLS
M-009P MECHANICAL CONTROLS
M-200P OPERATIONS BUILDING MECHANICAL ROOF PLAN
M-300P TITLE 24 CODE COMPLIANCE
M-301P TITLE 24 CODE COMPLIANCE

ELECTRICAL
E-001P SYMBOLS, NOTES AND ANNOTATIONS
E-002P SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-210P OPERATIONS BUILDING ELECTRICAL ROOF PLAN
E-500P ELECTRICAL DETAILS
E-600P ELECTRICAL SINGLE LINE DIAGRAM
E-601P ELECTRICAL SINGLE LINE DIAGRAM
E-700P PANEL SCHEDULES
E-701P PANEL SCHEDULES
E-702P PANEL SCHEDULES
E-703P PANEL SCHEDULES
E-704P PANEL SCHEDULES
E-800P CONDUIT SCHEDULES
E-801P CONDUIT SCHEDULES
E-802P CONDUIT SCHEDULES

- OPERATIONS BUILDING

APPLICABLE CODES:
2022 CALIFORNIA MECHANICAL CODE
2022 CALIFORNIA PLUMBING CODE
2022 NATIONAL ELECTRICAL CODE
2022 TITLE 24 REQUIREMENTS
CALGREEN STANDARDS
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MAINTENANCE
BUILDING

FUEL/ BRAKE/ 
TIRE REPAIR 

BUILDING

BUS WASH/ 
BRAKE 
DYNO 

BUILDING

DETAIL/ 
CLEANING 
BUILDING

OPERATIONS
BUILDING

(E) UNDERGROUND STORAGE TANKS.
CRANES NOT TO BE PLACED ON TOP

ENTRANCE FROM MACARTHUR BLVD

MOORE AVE

(E) OUTSIDE STORAGE
STRUCTURE

(E) GENERATOR YARD

10' HIGH CMU SITE 
WALL, TYP.

(E) GUARD SHACK

(E) SKYLIGHT, TYP.

POTENTIAL CONSTRUCTION LAY-DOWN 
AREAS, SUBJECT TO OCTA’S APPROVAL

POTENTIAL CONSTRUCTION LAY-DOWN 
AREAS, SUBJECT TO OCTA’S APPROVAL

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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O.1 O.2 O.3 O.4

O.A

O.B

O.C

O.D

O.E

O.F

O.G

O.H

O.J

D:03

D:05

D:05

D:05

D:06

D:06

D:03

D:02

D:03

D:05

D:03

EF 4-1

RTU 4-1

RTU 4-2

AC 4-1

RTU 4-3

AC 4-2

EF 4-2

SF 4-1

EF 4-3

RTU 4-4

EF 4-4

GENERAL NOTES

1. ALL POWER SUPPLIES TO EXISTING EQUIPMENT TO BE
REMOVED SHALL BE ISOLATED AND MADE SAFE PER NEC PRIOR 
TO DEMOLITION STARTS.

2. THE PIPEWORK AND ASSOCIATED EQUIPMENT TO BE
DEMOLISHED SHALL BE REMOVED FROM SITE.

3. NO EQUIPMENT SHALL BE STORED ON THE ROOF.
4. ANY DAMAGE TO EXISTING EQUIPMENT DURING DEMOLITION

SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.
5. ALL PIPEWORK/VALVES IS TO BE REINSULATED TO COMPLY WITH THE

SPECIFICATION REQUIREMENTS. 
6. CONTRACTOR SHALL REMOVE CONSTRUCTION DEBRIS AND

VACUUM CLEAN ALL RETAINED EQUIPMENT (INTERNAL AND 
EXTERNAL)- PRIOR TO TEST AND BALANCE.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 
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DEMO WORK DEFINITION
EXISTING (E)

REMOVE EXISTING (D)

KEY NOTE###

Keynote Legend

Key Value Keynote Text

D:02 EXISTING SUPPLY FAN TO BE DEMOLISHED.
D:03 EXISTING EXHAUST FAN TO BE DEMOLISHED.
D:05 EXISTING ROOFTOP UNIT TO BE DEMOLISHED.
D:06 EXISTING AIR CONDITIONING UNIT TO BE

DEMOLISHED.
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WP

WP

WP

WP

(E)

(E)

(E)

(E)

WP

WP

WP

WP

(D)

WP

WP

(D)

(D)

(D)

(D)

(D)

WP

WP

WP

WP

WP

m

m

m

m

m

(D)

(D)

(D)

(D)

(D)

4-1

RTU

4-1

EF

4-3

EF

4-4

RTU

4-2

EF

4-3

RTU

4-2

RTU

4-4

EF

4-1

SF

4-2

AC

4-1

AC

O.1 O.2 O.3 O.4

O.A

O.B

O.C

O.D

O.E

O.F

O.G

O.H

O.J

GENERAL NOTES
1. DISCONNECT EXISTING, TO BE REPLACED, MECHANICAL UNITS POWER

CONNECTION FROM EXISTING ELECTRICAL PANELS, MOTOR CONTROL 
CENTERS, DISTRIBUTION PANELS. REMOVE EXISTING DISCONNECT 
SWITCHES AND EXISTING WIRES USED FOR POWER CONNECTION TO THE 
EXISTING MECHANICAL UNITS, SALVAGE AND RETURN TO OWNER. PROVIDE 
NEW DISCONNECTS FOR THE NEW MECHANICAL UNIT POWER CONNECTION. 
REFER TO E-200 SERIES SHEETS FOR ADDITIONAL INFORMATION.

(E) -  EXISTING TO REMAIN, PROTECT IN PLACE.
(D) -  EXISTING TO BE DEMOLISHED.
$M  -  TOGGLE SWITCH, MOTOR RATED.

- NON-FUSED SAFETY SWITCH
WP - WEATHER PROOF

PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES.
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NONSTRUCTURAL COMPONENTS

1. PLUMBING, MECHANICAL, AND
ELECTRICAL COMPONENTS

 CBC 1705.12.6PERIODIC

•

•

INSTALLATION OF MECHANICAL AND ELECTRICAL EQUIPMENT, INCLUDING 
DUCTWORK, PIPING SYSTEMS AND THEIR STRUCTURAL SUPPORTS, WHERE 
AUTOMATIC FIRE SPRINKLER SYSTEMS ARE INSTALLED TO VERIFY ONE OF 
THE FOLLOWING REQUIREMENTS (SDC C,D,E,F):

MINIMUM CLEARANCES HAVE BEEN PROVIDED AS REQUIRED BY ASCE-7 
SECTION 13.2.3
A NOMINAL CLEARANCE OF NOT LESS THAN 3 INCHES HAS BEEN 
PROVIDED BETWEEN FIRE PROTECTION SPRIKLER SYSTEM DROPS AND 
SPRIGS AND: STRUCTURAL MEMBERS NOT USED COLLECTIVELY OR 
INDEPENDENTLY TO SUPPORT THE SPRINKERS; EQUIPMENT ATTACHED 
TO THE BUILDING STRUCTURE; AND OTHER SYSTEMS' PIPING

PERIODIC

•

•

DESIGNATED SEISMIC SYSTEMS - EXAMINE DESIGNATED SEISMIC SYSTEMS 
REQUIRING SEISMIC QUALIFICATION IN ACCORDANCE WITH ASCE 7 SECTION 
13.2.2  AND VERIFY THAT THE LABEL, ANCHORAGE AND MOUNTING CONFORM 
TO THE CERTIFICATE OF COMPLIANCE (SDC C,D,E,F):

ACTIVE MECHANICAL AND ELECTRICAL EQUIPMENT THAT MUST REMAIN 
OPERABLE FOLLOWING THE DESIGN EARTHQUAKE GROUND MOTION
COMPONENTS WITH HAZARDOUS SUBSTANCES AND ASSIGNED A 
COMPONENT IMPORTANCE FACTOR, I p OF 1.5.

 CBC 1705.12.4

INSPECTION AND TESTING REQUIREMENTS ON THIS SHEET ARE IN 
ACCORDANCE WITH SECTION 1705 OF THE CALIFORNIA BUILDING CODE (CBC)
AND HAVE BEEN IDENTIFIED AS A STATEMENT OF SPECIAL INSPECTIONS AS 
REQUIRED BY CBC SECTION 1704.3. THE OWNER OF THE OWNER'S AUTHORIZED 
AGENT, OTHER THAN THE CONTRACTOR, SHALL EMPLOY ONE OR MORE 
APPROVED AGENCIES TO PROVIDE THE SPECIAL INSPECTIONS AND TESTS 
DURING CONSTRUCTION AS REQUIRED BY CBC SECTION 1705 AND IDENTIFY THE 
APPROVED AGENCIES TO THE BUILDING OFFICIAL. THESE SPECIAL 
INSPECTIONS AND TESTS ARE IN ADDITION TO THE INSPECTIONS BY THE 
BUILDING OFFICIAL THAT ARE IDENTIFIED IN CBC SECTION 110. SPECIAL 
INSPECTORS SHALL BE QUALIFIED IN ACCORDANCE WITH CBC SECTION 1704.2.1, 
AND ALL OTHER APPLICABLE SECTIONS AND STANDARDS.

STATEMENT OF SPECIAL INSPECTIONS

SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS 
PRESENT CONTINUOUSLY WHEN AND WHERE THE WORK TO 
BE INSPECTED IS BEING PERFORMED

CONTINUOUS

SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS 
INTERMITTENTLY PRESENT WHERE THE WORK HAS BEEN OR 
IS BEING PERFORMED AND AT THE COMPLETION OF WORK.

PERIODIC

A QUALIFIED PERSON EMPLOYED OR RETAINED BY AN 
APPROVED AGENCY AND APPROVED BY THE BUILDING 
OFFICIAL AS HAVING THE COMPETENCE NECESSARY TO 
INSPECT A PARTICULAR TYPE OF CONSTRUCTION 
REQUIRING SPECIAL INSPECTION.

SPECIAL 
INSPECTOR

INSPECTION OF CONSTRUCTION REQUIRING THE EXPERTISE 
OF AN APPROVED SPECIAL INSPECTOR IN ORDER TO 
ENSURE COMPLIANCE WITH THE BUILDING CODE AND THE 
APPROVED CONSTRUCTION DOCUMENTS.

SPECIAL 
INSPECTION

DEFINITIONS

INDICATES SPECIAL INSPECTION OF ITEM MAY BE 
REQUIRED FOR THE WORK DEFINED IN THE CONSTRUCTION 
DOCUMENTS FOR THIS PROJECT.

REFERENCES 
CODES/STANDARDS

SPECIAL INSPECTION AND TEST REQUIREMENTS

TYPE REQUIRED INSPECTIONS AND/OR TESTSFREQUENCY
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing - 
any errors or omissions shall be reported to Stantec without delay.
The Copyrights to all designs and drawings are the property of Stantec. Reproduction or use 
for any purpose other than that authorized by Stantec is forbidden.
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GENERAL NOTES ABBREVIATIONS

1.
A.
B.
C.
D.

A.
B.
C.
D.

a.
b.

E.
a.

F.

II. DESIGN LOADS:

WIND LOAD:     
ULTIMATE DESIGN BASIC WIND SPEED Vult 95 MPH
WIND EXPSOURE CATEGORY: C
INTERNAL PRESSURE COEFFICIENT (GCPi): +/- 0.18
GUST EFFECT FACTOR (G): 0.85

2. SEISMIC LOAD:
SITE CLASS: D (DEFAULT)
RISK CATEGORY: II
SEISMIC IMPORTANCE FACTOR (I p): 1.00
MAPPED SPECTRAL RESPONSE:

SHORT PERIOD SS: 1.32g
1-SECOND PERIOD S1: 0.48 g

DESIGN SPECTRAL RESPONSE (5% DAMPED):
SHORT PERIOD SDS: 1.06 g

SEISMIC DESIGN CATEGORY: D

1.

2.
A.
B.

3.

4.

5.

6.

7.

8.

9.

10.

11.

I. GENERAL NOTES:

ALL STRUCTURAL WORK SHALL CONFORM TO THE DRAWINGS, THE PROJECT SPECIFICATIONS, 
ALL DRAWING NOTES, AND THE 2022 CALIFORNIA BUILDING CODE (CBC).

ALL APPLICABLE REFERENCE STANDARDS, AS MODIFIED BY THE BUILDING CODE, INCLUDE:
ASCE/SEI 7-16: MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES
AWS D1.1: STRUCTURAL WELDING CODE - STEEL

THE SCOPE OF WORK IS NOT SOLELY DEFINED BY THESE DOCUMENTS.

TYPICAL DETAILS APPLY THROUGHOUT THE PROJECT, EVEN IF NOT SPECIFICALLY REFERENCED 
IN PLANS OR DETAILS. DETAILS OF CONSTRUCTION NOT FULLY SHOWN OR NOTED ON THE 
DRAWINGS NOR CALLED OUT IN THE SPECIFICATIONS SHALL BE OF THE SAME SIZE AND 
CHARACTER AS FOR SIMILAR CONDITIONS WHICH ARE SHOWN AND NOTED.

ALL FORCES INDICATED IN THE STRUCTURAL DRAWINGS ARE SERVICE LOADS AS DEFINED BY 
ASCE-7, UNLESS NOTED OTHERWISE.

DO NOT USE SCALED DIMENSIONS; USE ONLY WRITTEN DIMENSIONS. WHERE NO DIMENSION IS 
PROVIDED, CONSULT THE ARCHITECT FOR CLARIFICATIONS BEFORE PROCEEDING WITH WORK.

THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR THE CONDITIONS OF THE JOB SITE 
INCLUDING SAFETY OF PERSONS AND PROPERTY AND THE MEANS AND METHODS OF 
CONSTRUCTION.

ALL STRUCTURAL WORK SHALL BE COORDINATED WITH ARCHITECTURAL, MECHANICAL, 
ELECTRICAL, PLUMBING, ETC. REQUIREMENTS. REFER TO ARCHITECTURAL DRAWINGS FOR 
DIMENSIONS NOT SHOWN ON PLAN. DISCREPANCIES AND/OR INTERFERENCES SHALL BE 
REPORTED TO THE ARCHITECT IMMEDIATELY.

OPENINGS SHALL NOT BE MADE IN ANY STRUCTURAL MEMBER UNLESS SPECIFICALLY SHOWN 
ON THE STRUCTURAL DRAWINGS OR APPROVED BY THE STRUCTURAL ENGINEER.

DEFICIENT WORK AND WORK NOT IN CONFORMANCE WITH THE CONTRACT DOCUMENTS AS 
IDENTIFIED BY THE ARCHITECT OR INSPECTOR SHALL BE REPAIRED AT THE CONTRACTOR'S 
EXPENSE. CONTRACTOR SHALL COMPENSATE OWNER FOR SERVICES ARISING FROM DEFICIENT 
WORK.

CONSTRUCTION MATERIALS SHALL BE SPREAD OUT WHEN PLACED ON FRAMED FLOORS OR 
ROOFS. THE CONSTRUCTION MATERIAL LOAD SHALL NOT EXCEED THE DESIGN LIVE LOAD PER 
SQUARE FOOT. CONTRACTOR SHALL BE RESPONSIBLE FOR SHORING WHERE STRUCTURE IS 
NOT COMPLETE OR HAS NOT ATTAINED DESIGN STRENGTH.

1.

2.

III. EXISTING STRUCTURE & EXISTING CONDITIONS

CONTRACTOR IS TO NOTIFY ENGINEER OF QUESTIONABLE EXISTING STRUCTURAL 
COMPONENTS (MASONRY WALLS, STEEL BEAMS & LINTEL, EXPOSED FOUNDATIONS, ETC.) AND 
FRAMING CONNECTIONS WHEN ENCOUNTERED.

CONTRACTOR TO VERIFY EXACT LOCATION OF ALL EXISTING STRUCTURAL COMPONENTS THAT 
WILL BE CONNECTED TO NEW FRAMING PRIOR TO STEEL FABRICATION.  IT IS THE 
CONTRACTOR’S RESPONSIBILITY TO VERIFY ALL EXISTING DIMENSIONS AND COORDINATE 
THESE DIMENSIONS WITH THE STEEL FABRICATOR PRIOR TO STEEL FABRICATION TO ENSURE 
ARCHITECTURAL AND STRUCTURAL DESIGN CONCEPT.  CONTRACTOR SHALL NOTIFY 
ARCHITECT AND/OR ENGINEER OF DISCREPANCIES.

1.

IV. MECHANICAL/ELECTRICAL/PLUMBING  SYSTEM SUPPORTS

THE CONTRACTOR SHALL DESIGN AND SUPPLY ALL ADDITIONAL MISCELLANEOUS METALS AND 
SYSTEM SUPPORT COMPONENTS THAT  ARE NECESSARY TO SUPPORT ALL MECHANICAL, 
ELECTRICAL (TELECOM, AUDIO VISUAL, ETC.) AND PLUMBING/FIRE PROTECTION SYSTEMS.  
SUCH METALS  AND SUPPORT COMPONENTS AND THEIR CONNECTIONS SHALL BE PROVIDED AS 
NECESSARY TO DIRECTLY AND CONCENTRICALLY IMPOSE LOADS ON THE PRIMARY  
STRUCTURE.  STEEL ROOF DECK SHALL NOT DIRECTLY SUPPORT THESE SYSTEMS. THE 
CONNECTIONS TO THE PRIMARY  STRUCTURE ARE SUBJECT TO THE REQUIREMENTS OF THE 
MISCELLANEOUS METALS SECTION ABOVE.

# POUND
& AND
(N) NEW
@ AT
AB ANCHOR BOLT
ACS ALL COMMON SIDES
ADDL ADDITIONAL
AESS ARCHITECTURALLY

EXPOSED STRUCTURAL
STEEL

ALT ALTERNATE
ARCH,
ARCH'L

ARCHITECT,
ARCHITECTURAL

BL BRICKLEDGE
BLDG BUILDING
BLKG BLOCKING
BM BEAM
BN BOUNDARY NAILING
BO BOTTOM OF
BOB BOTTOM OF BEAM
BOD BOTTOM OF DECK
BOS BOTTOM OF STEEL
BOT,
BOTT

BOTTOM

BP BASE PLATE
BRBF BUCKLING RESTRAINED

BRACED FRAME
BRG BEARING
BTWN BETWEEN
C CHANNEL
CB CONCRETE BEAM
CC CARRIED COLUMN
CEN CENTER
CFMF COLD-FORMED METAL

FRAMING
CIP CAST IN PLACE
CJ CONTROL JOINT
CJP COMPLETE JOINT

PENETRATION
CL CENTERLINE
CLR CLEAR
CMU CONCRETE MASONRY UNIT
COL COLUMN
CONC CONCRETE
CONN CONNECT, CONNECTION
CONT CONTINUOUS
CTR CENTERED
CWI CERTIFIED WELDING

INSPECTOR
D, DIA DIAMETER
DBA DEFORMED BAR ANCHOR
DBL DOUBLE
DEF DEFORMED, DEFINITION
DEFL DEFLECTION
DET,
DTL

DETAIL

DIAG DIAGONAL
DN DOWN
DWG DRAWING
EA EACH
EF EACH FACE
EJ EXPANSION JOINT
EL ELEVATION
ELEV ELEVATOR
EN EDGE NAILING
EOR ENGINEER OF RECORD
EOS EDGE OF SLAB
EQ EQUAL
EQ SPA EQUAL SPACE
ES EACH SIDE
EW EACH WAY
EXIST,
(E)

EXISTING

EXT EXTERIOR
FD FLOOR DRAIN
FDN,
FNDN

FOUNDATION

FF EL FINISH FLOOR ELEVATION
FN FIELD NAILING
FOA FACE OF ANGLE
FOC FACE OF CONCRETE
FOM FACE OF MASONRY
FT FEET
FTG FOOTING
Fy YIELD STRESS
GA GAGE, GAUGE
GALV GALVANIZED
GB GRADE BEAM
GLB GLUED-LAMINATED BEAM
GT GIRDER TRUSS
H, HORIZ HORIZONTAL
HC HOLLOW CORE
HI HIGH
HK HOOK
HSS HOLLOW STRUCTURAL

STEEL
IN INCHES
INFO INFORMATION
INT INTERIOR
JST JOIST
JT JOINT
K KIPS
KB KNEE BRACE
L ANGLE
LB POUND
LF LINEAR FOOT
LG LENGTH

LLBB LONG LEG BACK TO BACK
LLH LONG LEG HORIZONTAL
LLV LONG LEG VERTICAL
LO LOW
LT WT LIGHTWEIGHT
LVL LEVEL
LWC LIGHT WEIGHT CONCRETE
MAX MAXIMUM
MC MOMENT CONNECTION
MCJ MASONRY CONTROL JOINT
MECH MECHANICAL
MEP MECHANICAL, ELECTRICAL

& PLUMBING
MEZZ MEZZANINE
MFR,
MANUF

MANUFACTURER

MID MIDDLE
MIL MILLIMETER
MIN MINIMUM
MISC MISCELLANEOUS
MO MASONRY OPENING
MTL METAL
N NORTH
NA NOT APPLICABLE
NDT NON-DESTRUCTIVE

TESTING
NIC NOT IN CONTRACT
NTS NOT TO SCALE
OC ON CENTER
OH OPPOSITE HAND
OPNG OPENING
OPP OPPOSITE
OWJ OPEN WEB JOIST
PAF POWER ACTUATED

FASTENERS
PERP PERPENDICULAR
PJP PARTIAL JOINT

PENETRATION
PL PLATE
PLF POUNDS PER LINEAR FOOT
PLYWD PLYWOOD
PSF POUNDS PER SQUARE

FOOT
PSI POUNDS PER SQUARE

INCH
R RADIUS
REF REFER, REFERENCE
REINF REINFORCED,

REINFORCEMENT
REM REMAINDER
REQ'D REQUIRED
REQ'MT
S,
REQMTS

REQUIREMENTS

REV REVISION
SAD SEE ARCHITECTURAL

DRAWINGS
SC SLIP CRITICAL
SCHED SCHEDULE
SECT SECTION
SF SQUARE FEET
SHT SHEET
SHTG SHEATHING
SIM SIMILAR
SMD SEE MECHANICAL

DRAWINGS
SMS SHEET METAL SCREW
SOG SLAB ON GRADE
SPA SPACES, SPACING
SQ SQUARE
SSH SHORT SLOTTED HOLE
STD STANDARD
STL STEEL
STRUCT STRUCTURE, STRUCTURAL
SUPP SUPPORT
T&B TOP AND BOTTOM
TEMP TEMPORARY
THK THICK
TO TOP OF
TOC TOP OF CONCRETE
TOF TOP OF FOUNDATION
TOM TOP OF MASONRY
TOS TOP OF STEEL
TOSC TOP OF STRUCTURAL

CONCRETE
TOSL TOP OF SLAB
TOT TOTAL
TOW TOP OF WALL
TYP TYPICAL
UON UNLESS OTHERWISE

NOTED
V, VERT VERTICAL
VIF VERIFY IN FIELD
W WIDE FLANGE
W/ WITH
W/O WITHOUT
WB WIND BRACE
WBBP WIND BRACE BASEPLATE
WHSS WELDED HEADED STEEL

STUD
WP WORKING POINT, WORK

POINT
WRT WITH RESPECT TO
WT WEIGHT
WWF WELDED-WIRE FABRIC
YD YARD
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10.
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VI. STRUCTURAL LUMBER

ALL STRUCTURAL SAWN LUMBER SHALL BE DOUGLAS FIR LARCH AS GRADED BY THE WWPA OR 
WCLIB WITH THE FOLLOWING MINIMUM GRADES, UNLESS NOTED OTHERWISE:

4X AND LARGER BEAMS OR JOISTS, CONCEALED: NO. 1
4X AND LARGER BEAMS OR JOISTS, EXPOSED: SELECT STRUCTURAL

ALL STRUCTURAL COMPOSITE LUMBER (SCL) OR ENGINEERED LUMBER SHALL BE AS FOLLOWS:
I-JOISTS: TJI JOISTS MANUFACTURED BY WEYERHAUSER (ESR-1153)
LSL: TIMBERSTRAND LSL MANUFACTURED BY WEYERHAUSER (ESR-1387)
LVL: MICROLLAM LVL (2.0E) MANUFACTURED BY WEYERHAUSER (ESR-1387)
PSL: PARALLAM PSL (2.0E) MANUFACTURED BY WEYERHAUSER (ESR-1387)
SUBSTITUTION OF PRODUCTS LISTED ABOVE SHALL BE SUBMITTED TO ENGINEER FOR 
REVIEW AND APPROVAL.

ALL STRUCTURAL TIMBER FRAMING SHALL HAVE A MAXIMUM MOISTURE CONTENT OF 19% AT 
THE TIME OF ENCLOSURE, REGARDLESS OF THE MOISTURE CONTENT AT THE TIME OF 
MANUFACTURE. TIMBER FLOOR FRAMING, INCLUDING JOISTS AND BEAMS, WITH MORE THAN 2 
FRAMED LEVELS ABOVE THEM SHALL BE DESIGNATED AS 'S-DRY' OR 'MC15' AND HAVE A 
MAXIMUM MOISTURE CONTENT OF 15% AT THE TIME OF ENCLOSURE.

ALL LUMBER LOCATED IN DIRECT CONTACT WITH CONCRETE OR MASONRY INCLUDING BUT NOT 
LIMITED TO SILL PLATES, NAILERS, AND LEDGERS SHALL BE PRESSURE TREATED DOUGLAS FIR.

ALL HARDWARE SHALL BE SIMPSON STRONG-TIE CO INSTALLED PER MANUFACTURERS 
RECOMMENDATIONS. SUBSTITUTION OF EQUIVALENT HARDWARE FROM AN ALTERNATE 
MANUFACTURER SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW AND APPROVAL.

MINIMUM FASTENING AND NAILING OF TIMBER COMPONENTS SHALL BE IN ACCORDANCE WITH 
CBC TABLE 2304.10.1.

FASTENERS SHALL BE PROVIDED NEW AND WITHOUT EXCESSIVE RUST. ALL FASTENERS 
EXPOSED TO WEATHER SHALL BE GALVANIZED.

ALL METAL FASTENERS IN CONTACT WITH PRESERVATIVE-TREATED LUMBER SHALL BE 
STAINLESS STEEL OR OTHERWISE CERTIFIED BY THE MANUFACTURER TO RESIST CORROSION 
CAUSED BY THE SPECIFIC TREATMENT APPLIED TO THE WOOD.

DO NOT CUT, BORE, COUNTERSINK OR NOTCH WOOD MEMBERS EXCEPT WHERE EXPLICITY 
SHOWN IN THE DETAILS.

BOLTS AND LAG SCREWS:
BOLTS AND LAG SCREWS SHALL CONFORM TO ASTM A307 AND MEET THE DIMENSIONAL 
STANDARDS OF ANSI/ASME B18.2.1.
HOLES FOR BOLTS SHALL BE A MINIMUM 1/32" TO A MAXIMUM OF 1/16" LARGER THAN THE 
BOLT DIAMETER.
BOLTS SHALL BE ACCURATELY ALIGNED IN MAIN MEMBERS AND SIDE PLATES. BOLTS SHALL 
NOT BE FORCIBLY DRIVEN INTO PLACE.
BORED LEAD HOLES FOR LAG SCREWS SHALL BE 40-70% OF THE SHANK DIAMETER AT THE 
THREADED PORTION OF THE SCREW, AND THE SAME DIAMETER AS THE SHANK AT THE 
SHANK.
LAG SCREWS SHALL BE TURNED, NOT DRIVEN INTO PLACE.
ALL BOLTS, NUTS, AND LAG SCREWS SHALL BE PROVIDED WITH FLAT OR MALLEABLE 
WASHERS WHERE BEARING AGAINST DIRECTLY AGAINST WOOD.
ALL BOLTS AND LAG SCREWS SHALL BE TIGHTENED UPON INSTALLATION AND RE-
TIGHTENED BEFORE CLOSING IN OR AT COMPLETION OF JOB.

1.

2.
A.
B.

3.

4.
A.
B.
C.
D.

E.

F.

G.

5.

A.
B.
C.

6.

VII. STRUCTURAL STEEL:

STRUCTURAL STEEL SHALL BE DETAILED, FABRICATED AND ERECTED IN ACCORDANCE WITH 
AISC 360.

UNLESS OTHERWISE NOTED, ALL STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING: 
ANGLES AND CHANNELS: ASTM A36 (FY = 36 KSI) 
PLATES, BARS: ASTM A36 (FY = 36 KSI)

FIELD CUTTING OR DRILLING STRUCTURAL STEEL IS STRICTLY PROHIBITED WITHOUT PRIOR 
REVIEW AND APPROVAL BY SEOR. ALL HOLES AND CUTS SHALL BE PERFORMED IN THE SHOP AS 
IDENTIFIED ON STRUCTURAL DRAWINGS OR SHOP DRAWINGS.

WELDED CONNECTIONS:
ALL WELDS SHALL CONFORM TO AWS D1.1. WELDING ELECTRODES SHALL BE CLASS E70XX.
MINIMUM FILLET WELD SIZE SHALL BE 1/4 ” UNLESS NOTED OTHERWISE.
WELDING SHALL BE PERFORMED BY QUALIFIED WELDERS, REFER TO SPECIFICATIONS.
WHERE FIELD WELDING IS SPECIFICALLY NOTED, THE DESIGNATION IS GIVEN AS A 
SUGGESTED CONSTRUCTION PROCEDURE ONLY. THE CONTRACTOR SHALL DETERMINE 
SUITABILITY OF SHOP OR FIELD WELDING FOR ALL CONDITIONS. ALL BOLTED CONNECTIONS 
MUST BE IN ADDITION TO THESE REQUIREMENTS.
WELD LENGTHS SPECIFIED ON PLANS ARE THE NET EFFECTIVE LENGTH.  WELD SIZE SHALL 
BE AISC MINIMUM UON AS LARGER WELD.
ALL CJP WELDS SHALL BE MADE WITH FILLER METAL WITH A MINIMUM CVN TOUGHNESS OF 
20 FT-LBS AT -20 DEGREES F.  NDT AND INSPECTIONS PER THE 'STRUCTURAL TESTING AND 
INSPECTIONS' SHEET.
CONTRACTOR TO PROVIDE WELDING PROCEDURE SPECIFICATION FOR REVIEW AND 
APPROVAL BY SEOR. 

STEEL FINISHES SHALL BE AS FOLLOWS, UNLESS NOTED OTHERWISE IN ARCHITECTURAL 
SPECIFICATIONS:

INTERIOR TO RECEIVE ENCASEMENT OR SPRAY-ON FIREPROOFING:  NONE
INTERIOR TO RECEIVE FINISH PAINT: REFER TO SPECIFICATIONS
EXTERIOR: HOT-DIPPED GALVANIZED COATING CONFORMING TO ASTM A123 OR HIGH-
PERFORMANCE COATING AT CONDITIONS AS IDENTIFIED IN SPECIFICATIONS.

SCREWS SHALL BE SELF-TAPPING AND COMPLY WITH ASTM C1513.

1.

V. QUALITY ASSURANCE AND SPECIAL INSPECTIONS

OWNER WILL ENGAGE AN INDEPENDENT TESTING AGENCY TO PERFORM THE TESTS AND 
INSPECTIONS SHOWN ON THE 'STRUCTURAL TESTING AND INSPECTIONS' SHEET.  IT IS THE 
CONTRACTOR'S RESPONSIBILITY TO PROVIDE ADEQUATE PRIOR NOTICE TO ALLOW FOR 
COMPLETION OF THESE REQUIREMENTS.
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BUS WASH/
BRAKE DYNO
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BUILDING

MAINTENANCE

OPERATIONS

FUEL/BRAKE/TIRE 
REPAIR BUILDING
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1 1
/2"

4"
3/4

"

METAL DECKING

(E) RIGID INSULATION

(E) PROTECTION BOARD

(E) BUILT-UP ROOF WITH CAP
SHEET

1 1
/2"

4"
2"

METAL DECKING

(E) SIPLAST ISULATION
SYSTEM

(E) SIPLAST ROOFING
SYSTEM WITH CAP SHEET

1 1
/2"

2 1
/2"

4"
3/4

"

METAL DECKING

(E) LIGHTWEIGHT
STRUCTURAL CONCRETE
SLAB

(E) RIGID INSULATION

(E) PROTECTION BOARD

(E) BUILT-UP ROOF WITH CAP
SHEET

8"

8"
8"

BASE COAT OF MBR 
FLASHING CEMENT 
APPLIED 1/2" BEYOND 
SCRIM OUTLINE

PERMAFLASH SCRIM SET IN 
MBR FLASHING CEMENT

MASK TARGET AREA 
FOR APPLICATION

PIPE OR CONDUIT

SCRIM OUTLINE. REFER TO MFR DETAILS

FINISH COAT OF MBR FLASHING CEMENT 
APPLIED 1/2" BEYOND SCRIM OUTLINE

(E) ROOF MEMBRANE

PERMAFLASH SCRIM 
SET IN MBR FLASHING 
CEMENT

A.

B.

C.

USE THIS DETAIL IN CONJUNCTION WITH THE PERMAFLASH PIPE 
PENETRATION SCRIM LAYOUT, PER MFR DETAILS.

ENSURE TOTAL TARGET AREA OF FLASHING IS NO LESS THAN 16" x 16".

D. REFER TO PERMAFLASH APPLICATION INSTRUCTIONS FOR GENERAL
GUIDELINES REGARDING THE PERMAFLASH SYSTEM.

AN EXTRA COAT OF MBR FLASHING CEMENT OR 1-PART PERMAFLASH  MUST 
BE PLACED BETWEEN SCRIM LAYERS WHERE THEY OVERLAP TO ENSURE A 
PROPER BOND.

NOTES:

E. AFTER THE PERMAFLASH HAS CURED OR GRANULES BROADCAST INTO THE
WET CEMENT AN ADDITIONAL SURFACING OF JM COATING TO BE APPLIED.

D. 1-PART PERMAFLASH IS A SUITABLE ALTERNATIVE TO MBR FLASHING CEMENT.

MINMIN

4"44"
MIN OVERLAP

CLAMP

WATERTIGHT UMBRELLA PER MFR 
RECOMENDATION (SET IN SEALANT)

PS-304 SEALANT

PARADIENE 30 FR TG (FULLY ADHERE)

PARADIENE 20 TG (FULLY ADHERE)

METAL FLANGE
(PRIME, SET IN PA-1021 PLASTIC 
CEMENT, AND FASTEN)

PARADIENE 20 TS (ADHERE). EXTEND UP PIPE 8" MIN

8"
 M

IN
.

PA
RA

DI
EN

E 
20

 T
S

(E) LIGHTWEIGHT INSULATING CONCRETE SYSTEM(E) SUBSTRATE

SEALANT

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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3" = 1'-0"A-500
1 ROOF TYPE 1

3" = 1'-0"A-500
2 ROOF TYPE 2

3" = 1'-0"A-500
3 ROOF TYPE 3

1 1/2" = 1'-0"A-500
5 PIPE/ CONDUIT PENETRATION @ ROOF TYPE 1 & 3

3" = 1'-0"A-500
6 PIPE/ CONDUIT PENETRATION @ ROOF TYPE 2
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WORK DEFINITION

EXISTING (E)

REMOVE EXISTING (D)

NEW WORK (N)

###

KEY NOTE###

EQUIPMENT IDENTIFICATION

CONNECTION TO EXISTING

DISCONNECT (CUT AND CAP)

POINT OF DEMOLITION

(HVAC)

RECTANGULAR DUCT AND SIZE*

ROUND DUCT AND SIZE*

AIR FLOW ARROW

EXTERIOR DUCT TREATMENT*

RECTANGULAR DUCT WITH ACOUSTIC LINING*

FLAT OVAL DUCT AND SIZE*

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, RETURN AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, EXHAUST AIR. APPLIES TO RECT., ROUND AND OVAL

FLEXIBLE DUCT

ELBOW TURN, SUPPLY DOWN. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

CHANGE IN DUCT ELEVATION RISING IN DIRECTION INDICATED

CHANGE IN DUCT ELEVATION DROPPING IN DIRECTION INDICATED

END CAP

DUCT SECTION, SUPPLY AIR. APPLIES TO RECT., ROUND AND OVAL

UP

DN

ELBOW, RECTANGULAR, SMOOTH RADIUS WITH SPLITTER VANES 
(0.25 R/W DEFAULT)

ELBOW, RECTANGULAR, SMOOTH RADIUS WITHOUT VANES 
(1.5 R/W DEFAULT)

ELBOW, ROUND, SMOOTH RADIUS 
(1.5 R/W DEFAULT)

MITERED ELBOW, RECTANGULAR, WITHOUT VANES

RECTANGULAR TO ROUND TRANSITION

DUCT ACCESS DOOR (TOP, SIDE, BOTTOM)

FLEXIBLE CONNECTION

BACKDRAFT DAMPER
BDD

M

MANUAL DAMPER

MOTORIZED DAMPER

FIRE DAMPER

SMOKE DAMPER

SMOKE AND FIRE DAMPER

DUCT SILENCER/TRANSFER ELBOW

CONTROL DEVICE (REFER TO CONTROLS LEGEND)

AIR FLOW MEASURING STATION (REFER TO CONTROLS LEGEND)

AIR OUTLET OR INLET TAG )REFER TO SCHEDULE)

QUANTITY

TYPE

SIZE (IN.)

VOLUME (CFM)

RECTANGULAR DIFFUSER, SUPPLY.
OPTIONAL ARROWS SHOW THE FLOW DIRECTION.

RECTANGULAR REGISTER OR GRILLE, RETURN

RECTANGULAR REGISTER OR GRILLE, EXHAUST

ROUND DIFFUSER, SUPPLY

LINEAR DIFFUSER

SIDEWALL REGISTER OR GRILLE, SUPPLY

SIDEWALL GRILLE, RETURN OR EXHAUST

UNDERCUT DOOR

DOOR GRILLE OR LOUVER

TRANSFER GRILLE OR LOUVER

COIL (REFER TO CONTROLS LEGEND)

RADIATION HEATING TAG (REFER TO SCHEDULE)

UC

QUANTITY

TYPE

LENGTH (FT.)

CAPACITY (MBH)

T

*NOTE: ALL DUCT SIZES ARE INTERIOR, FREE DIMENSIONS
ALWAYS WIDTH (HORIZONTAL DIM.) x HEIGHT (VERTICAL DIM.)

18"ø18"ø

18"x12"18"x12"

18"x12"ø18"x12"ø

18"x12"

18"x12"18"x12"

30"x12"

CABLE OPERATED DAMPER
COD

CAR
PRESSURE INDEPENDENT REGULATOR

MITERED ELBOW, RECTANGULAR, WITH TURNING VANES

(HVAC)

EXHAUST FAN

SUPPLY FAN

EXHAUST FAN

ROOFTOP UNIT

MAKEUP AIR UNIT

PACKAGED AIR CONDITIONER

PACKAGED HEAT PUMP

NOTE: NOT ALL SYMBOLS, SYSTEMS, AND 
ABBREVIATIONS MAY BE USED ON THIS PROJECT

ABBREVIATIONS

A/C AIR CONDITIONING UNIT
AAV AUTOMATIC AIR VENT
ADA AMERICANS WITH DISABILITIES ACT
ADJ ADJUSTABLE
AFC ABOVE FINISHED CEILING
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AFR ABOVE FINISH ROOF
AHJ AUTHORITY HAVING JURISDICTION
AP ACCESS PANEL
APD AIR PRESSURE DROP
AVG AVERGAGE
BAS BUILDING AUTOMATION SYSTEM
BDD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BMS BUILDING MANAGEMENT SYSTEM
BOD BOTTOM OF DUCT
BOP BOTTOM OF PIPE
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR
C/W COMPLETE WITH
CAV CONSTANT AIR VOLUME
CBV CIRCUIT BALANCING VALVE
CFM CUBIC FEET PER MINUTE
DB DRY BULB TEMEPRATURE
dB DECIBEL(S)
dBA A-WEIGHTED DECIBLES
DDC DIRECT DIGITAL CONTROL
DEG DEGREE
DIA./Ø DIAMETER
DIFF DIFFERENTIAL
DIV DIVISION
DN DOWN
DWG DRAWING
EA EXHAUST AIR
EA (D) EXHAUST AIR, DISHWASH
EA (G) EXHAUST AIR, GENERAL
EA (K) EXHAUST AIR, KITCHEN
EA (LAB) EXHAUST AIR, LABORATORY
EA (LD) EXHAUST AIR, LAUNDRY/DRYER
EA (W) EXHAUST AIR, WASHROOM
EAT ENTERING AIR TEMPERATURE
EAV EXHAUST AIR VALVE
ECM ELECTRONICALLY COMMUNICATED MOTOR
ED EXISTING TO BE DEMOLISHED (DEMOLITION PLANS)
EER ENERGY EFFICIENCY RATIO
EG ETHELYENE GLYCOL
EMCS ENERGY MANAGMENT CONTROL SYSTEM
ER EXISTING RELOCATED (NEW CONSTRUCTION PLANS)
ERL EXISTING TO BE RELOCATED (DEMOLITION PLANS)
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE
EXIST / E EXISTING (DEMOLITION PLANS)
FC FAIL CLOSED
FLA FULL LOAD AMPERAGE
FO FAIL OPEN
FP FIRE PROTECTION
FPM FEET PER MINUTE
FPS FEET PER SECOND
FT FOOT/FEET
GA GAUGE
GAL GALLON (US)
GC GENERAL CONTRACTOR
GEO GEODETIC
GPM GALLONS PER MINUTE
HEPA HIGH EFFICIENCY PARTICULATE AIR (FILTER)
HP HORSEPOWER
HR HOUR
HVAC HEATING / VENTILATING / AIR CONDITIONING
HZ HERTZ
IE INVERT ELEVATION
IEER INTEGRATED ENERGY EFFECIENCY RATIO
IN INCHES
IN WG INCHES WATER GAUGE
IPLV INTEGRATED PART LOAD VALUE
kW KILOWATT
kWh KILOWATT HOUR
LAT LEAVING AIR TEMPERATURE
LBS POUNDS
LF LINEAR FEET
LWT LEAVING WATER TEMPERATURE
M METER
MAX MAXIMUM
MBH THOUSAND OF BTUH
MCA MINIMUM CIRCUIT AMPS
MERV MINIMUM EFFECIENCY REPORTING VALUES
MFR MANUFACTURER
MIN MINIMUM
MOP MAXIMUM OVERCURRENT PROTECTION
MWT MEAN WATER TEMPERATURE
N/A NOT APPLICABLE
NC NOISE CRITERIA
NC NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NORMALLY OPEN
NPS NOMINAL PIPE SIZE
NTS NOT TO SCALE
OA OUTSIDE AIR
OFCI OWNER FURNISHED, CONTRACTOR INSTALLED
OFE OWNER FURNISHED EQUIPMENT
OFOI OWNER FURNISHED / OWNER INSTALLED
PG PROPYLENE GLYCOL
POE POINT OF ENTRANCE
POS POINT OF SERVICE
PPM PARTS PER MILLION
PSI POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH, ABSOLUTE
PSIG POUNDS PER SQUARE INCH, GAGE
PTS PNEUMATIC TUBE STATION

EQUIPMENT IDENTIFICATION

AB-# AIR BLENDER
AC-# AIR COMPRESSOR
ACU-# AIR CONDITIONING UNIT
ADS-# AIR AND DIRT SEPARATOR
AF-# AIR FILTER
AHU-# AIR HANDLING UNIT
AS-# AIR SEPARATOR
ATU-# AIR TERMINAL UNIT
B-# BOILER
BCU-# BLOWER COIL UNIT
BT-# BATH TUB
CB-# CHILLED BEAM
CC-# COOLING COIL
CH-# CHILLER
CONV-# CONVECTOR
CRU-# CONDENSATE RETURN UNIT
CT-# COOLING TOWER
CU-# CONDENSING UNIT
CUH-# CABINET UNIT HEATER
CV-# CONTROL VALVE
DAC-# DOOR AIR CURTAIN
DC-# DUST COLLECTOR
DCT-# DECONTAMINATION TANK
DCVA-# DOUBLE CHECK VALVE ASSEMBLY
DF-# DRINKING FOUNTAIN
DG-# DOOR GRILLE
DS-# DUCT SILENCER
DU-# DEHUMIDIFICATION UNIT
DWH-# DOMESTIC WATER HEATER
E-# EXHAUST GRILLE / REGISTER / DIFFUSER
EL-# EXPANSION LOOP
ERC-# ENERGY RECOVERY COIL
ERU-# ENERGY RECOVERY UNIT
ES-# EMERGENCY SHOWER
ETU-# EXHAUST TERMINAL UNIT
EWC-# ELECTRIC WATER COOLER
EWS-# EYE WASH STATION
F(C)-# FAN CEILING
F(E)-# FAN EXHAUST
F(LE)-# FAN LABORATORY EXHAUST
F(R)-# FAN RETURN
F(S)-# FAN SUPPLY
F(T)-# FAN TRANSFER
F-# FAN
FCU-# FAN COIL UNIT
FD-# FLOOR DRAIN
FFU-# FAN FILTER UNIT
FPP-# FIRE PROTECTION PUMP
FPTU-# FAN POWERED TERMINAL UNIT
FTR-# FINNED TUBE RADIATOR
FUR-# FURNACE
GFS-# GLYCOL FEED SYSTEM
GSG-# GAS-FIRED STEAM GENERATOR(*)
H(C)-# HOOD (CANOPY)
H(HC)-# HOOD (HEAT AND CONDENSATE)
H(I)-# HOOD (INTAKE)
H(K)-# HOOD (KITCHEN)
H(R)-# HOOD (RELIEF)
H(RH)-# HOOD (RANGE)
H-# HUMIDIFIER
HC-# HEATING COIL
HP-# HEAT PUMP
HRU-# HEAT RECOVERY UNIT
HT-# HYDROPNEUMATIC TANK
HX-# HEAT EXCHANGER
LATU-# LAB AIR TERMINAL UNIT
LAV-# LAVATORY
MAC-# MEDICAL AIR COMPRESSOR
MAU-# MAKEUP AIR UNIT
MD-# MOTORIZED DAMPER
MSK-# MOP SINK
MV-# MIXING VALVE
MVP-# MEDICAL VACUUM PUMP
P-# PUMP
PDU-# POOL DEHUMIDIFICATION UNIT
PRV-# PRESSURE REDUCING VALVE
PTAC-# PACKAGED TERMINAL AIR CONDITIONER
R-# RETURN AIR GRILLE / REGISTER / DIFFUSER
RD-# ROOF DRAIN
RH-# RANGE HOOD
RP-# RADIANT PANEL
RPBP-# REDUCED PRESSURE BACKFLOW PREVENTER
RTU-# ROOFTOP UNIT
S-# SUPPLY GRILLE / REGISTER / DIFFUSER
SH-# SHOWER
SK-# SINK
SPC-# SOLAR PANEL COLLECTOR
SSF-# SIDE STREAM FILTER
T(B)-# TANK (BUFFER TANK)
T(E)-# TANK (EXPANSION TANK)
T(H)-# TANK (HYDRO PNEUMATIC TANK)
T(S)-# TANK (STORAGE TANK)
T-# TRANSFER AIR GRILLE
UH-# UNIT HEATER
UR-# URINAL
USG-# UNFIRED STEAM GENERATOR
UV-# UNIT VENTILATOR
VA-# VALVE
VFD-# VARIABLE FREQUENCY DRIVE
WC-# WATER CLOSET
WS-# WATER SOFTENER
 L-# LOUVER

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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ABBREVIATIONS

PVC POLYVINYL CHLORIDE
RA RETURN AIR
RELA RELIEF AIR
REQD REQUIRED
RH RELATIVE HUMIDITY
RPM REVOLUTIONS PER MINUTE
SA SUPPLY AIR
SEER SEASONAL ENERGY EFFICIENCY RATION
SP STATIC PRESSURE
SP STAIR PRESSURIZATION AIR (*)
SRV SAFETY RELIEF VALVE
TA TRANSFER AIR
TEMP TEMPERATURE
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
TYP TYPICAL
UC UNDER CUT (DOOR)
UG UNDERGROUND
UP UP
VAV VARIABLE AIR VOLUME
VFD VARIABLE FREQUENCY DRIVE
VIF VERIFY IN FIELD
VTR VENT-THRU-ROOF
W/ WITH
W/O WITHOUT
WB WET BULB TEMPERATURE
WG WATER GAUGE
ZN-# ZONE
°C CELSIUS
°F FAHRENHEIT
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1. THE MECHANICAL PLANS ARE DIAGRAMMATIC IN NATURE AND ARE BASED
ON ONE MANUFACTURER'S EQUIPMENT. THEY ARE NOT INTENDED TO SHOW 
EVERY ITEM IN ITS EXACT LOCATION, THE EXACT DIMENSIONS, OR ALL OF 
THE DETAILS FOR THE EQUIPMENT. THE MECHANICAL CONTRACTOR SHALL 
VERIFY THE ACTUAL DIMENSIONS OF THE EQUIPMENT AND ENSURE THAT IT 
WILL FIT IN THE AVAILABLE SPACE. 

2. MECHANICAL CONTRACTOR RESPONSIBLE FOR INSTALLATION OF
COMPLETED AND OPERATIONAL SYSTEMS WITH DUE RESPECT TO ALL 
APPLICABLE CODES AND AUTHORITIES HAVING JURISDICTION.

3. IT IS THE CONTRACTOR RESPONSIBILITY TO FIELD VERIFY ALL CONNECTION
POINTS PRIOR TO INSTALL. NOT ALL CONNECTION SIZES ARE SHOWN, BUT 
THOSE THAT ARE APPROXIMATE AND TAKEN FROM EXISTING AS-BUILTS 
AND FIELD OBSERVATIONS.

4. COORDINATE PIPE ROUTING WITH DUCTWORK, SPRINKLER PIPING AND
ELECTRICAL POWER/LIGHTING CIRCUITING AND STRUCTURAL MEMBERS
PRIOR TO INSTALLATION.

5. CONTRACTORS TO VERIFY ALL GRADES, DIMENSIONS AND EXISTING
CONDITIONS AT THE SITE BEFORE PROCEEDING WITH WORK. NOTIFY PRIME 
CONSULTANT OF ANY DISCREPANCIES BETWEEN  DRAWINGS AND ACTUAL 
CONDITIONS BEFORE INSTALLATION.

6. ALL MECHANICAL EQUIPMENT CONTROLS SHALL MATCH TO WHAT IS
EXISTING AT THE OCTA SANTA ANA BUS FACILITY.

7. COORDINATE INSTALLATION OF PIPING AND DUCTWORK WITH ELECTRICAL
CONTRACTOR AND OTHER TRADES.

8. IF THERE IS A CONFLICT BETWEEN THE CONSTRUCTION DOCUMENTS AND
SPECIFICATIONS, THE MOST STRINGENT WILL APPLY.

9. ALL EQUIPMENT SHALL BE INSTALLED IN STRICT ACCORDANCE WITH THE
EQUIPMENT MANUFACTURERS. CONTRACTOR TO PROVIDE ALL FITTINGS,
TRANSITIONS, DAMPERS, VALVES, AND OTHER  DEVICES REQUIRED FOR A
COMPLETE WORKABLE INSTALLATION.

10. PENETRATIONS OF DUCTS, PIPES, CONDUITS,ETC IN WALLS REQUIRING
PROTECTED OPENINGS SHALL BE FIRE STOPPED, FIRE STOP MATERIAL,
SHALL BE A UL/ULC-LISTED ASSEMBLY APPROPRIATE FOR  FIRE OR  SMOKE
PENETRATIONS AS APPLICABLE AND AS APPROVED BY THE FIRE MARSHAL.

11. THE MECHANICAL CONTRACTOR SHALL PROVIDE AND INSTALL FIRE, SMOKE,
OR COMBINATION SMOKE/FIRE DAMPERS AND ACCESS PANELS 
COMMENSURATE WITH THE RATING OF THE WALL IN ALL DUCTWORK THAT 
PENETRATES FIRE WALLS, FIRE BARRIERS, FIRE PARTITIIONS, SMOKE 
BARRIERS AND SMOKE PARTITION IN ALL DUCTWORK THAT PENETRATES A 
HORIZONTAL OR VERTICAL FIRE PARTITION, OR AS OTHERWISE SHOWN ON 
THE DRAWINGS.

12. ALL BRANCH DUCTS SHALL HAVE VOLUME DAMPERS.

13. WHERE FLOW EXCEEDS 150 CFM, THE CONTRACTOR SHALL USE SMOOTH
RADIUS ELBOWS OR TURNING VANES.

14. ALL DUCT JOINTS SHALL BE SEALED IN ACCORDANCE WITH SMACNA
STANDARDS.

15. ALL DUCT DIMENSIONS ARE NET INSIDE VALUES. DIMENSIONS MAY BE
CHANGED PROVIDED THAT THE NET FREE AREA IS MAINTAINED.

16. ALL CONCEALED DUCTWORK SHALL BE INSULATED WITH 1" FIBERGLASS
INSULATING BLANKET WITH ALUMINUM FOIL FACING.

17. ALL DUCTWORK SHALL BE CONSTRUCTED, ERECTED AND TESTED IN
ACCORDANCE WITH THE LOCAL REGULATIONS AND PROCEDURES DETAILED 
IN THE APPLICABLE STANDARDS ADOPTED BY THE SHEET METAL AND AIR 
CONDITIONING CONTRACTORS NATIONAL ASSOCIATION. (SMACNA).

18. ALL PIPE SHALL BE SUPPORTED FROM THE BUILDING STRUCTURE IN A NEAT
AND WORKMANLIKE MANNER. THE USE OF WIRE OR METAL STRAPS TO 
SUPPORT PIPES WILL NOT BE PERMITTED. REFER TO SPECIFICATIONS FOR 
MINUMUM SPACING OF PIPE SUPPORTS.

19. THE HVAC SYSTEMS SHALL BE TESTED AND BALANCED BY AN INDEPENDENT
AGENCY, UNDER THE SUPERVISION OF A LICENSED PROFESSIONAL 
ENGINEER. A SEALED TYPE WRITTEN REPORT SHALL BE SUBMITTED TO THE 
ARCHITECT/ENGINEER.

20. ALL EQUIPMENT, DUCTS PIPING, AND OTHER DEVICES AND MATERIALS
INSTALLED OUTSIDE OF THE BUILDING OR OTHERWISE EXPOSED TO THE
WEATHER SHALL BE COMPLETELY WEATHERPROOFED. 

21. MECHANICAL EQUIPMENT, DUCTS AND PIPING ARE TO BE COORDINATED
WITH STRUCTURAL JOISTS AND CROSS BRACING.

22. ALL EXPOSED PIPING IN OCCUPIED SPACES SUBJECT TO ARCHITECTURAL
APPROVAL PRIOR TO INSTALLATION.

GENERAL NOTES
1. NOT ALL EXISTING CONDITIONS HAVE BEEN SHOWN. CONTRACTOR TO

FIELD VERIFY ALL EXISTING CONDITIONS PRIOR TO DEMO.

2. CONTRACTOR SHALL PROTECT ALL WORK AND EXISTING CONDITIONS
ASSOCIATED WITH THIS CONTRACT FROM DAMAGE, COVER ENDS OF PIPING
AND DUCTWORK  NOT ACTIVELY BEING WORKED ON. IT IS THE
CONTRACTOR RESPONSIBILITY TO REPAIR OR REPLACE ANY DAMAGED
ITEMS THAT OCCURS DURING THIS CONSTRUCTION PROJECT AT NO COST
TO THE OWNER.

3. REPLACE ALL REQUIRED EQUIPMENT, PIPING, HANGERS, CONTROLS AND
ALL ASSOCIATED EXISTING SYSTEMS AS REQUIRED. TO REPLACE EACH
SYSTEM, CONTRACTOR SHALL COORDINATE DEMOLITION WITH EXISTING
SYSTEMS AND COMPONENTS TO REMAIN PRIOR TO WORK COMMENCING.
EXISTING DUCTWORK IS TO REMAIN.

4. IT IS THE CONTRACTORS RESPONSIBILITY TO CLEAN UP ALL DEBRIS FROM
SITE AT THE END OF EACH WORK DAY AND DISPOSE OFF EITHER IN LAY
DOWN RECYCLE BINS PROVIDED BY THE CONTRACTOR OR OFFSITE ALL
TOGETHER.

5. ALL DEMOLISHED EQUIPMENT SHALL BE TURNED OVER TO THE OWNER
UNLESS DIRECTED OTHERWISE.  IF OWNER IS NOT TO KEEP DEMOLISHED
EQUIPMENT, DISPOSE AS REQUIRED.

6. THE CONTRACTOR SHALL VISIT THE SITE AND BE THOROUGHLY
FAMILIARIZED WITH THE EXISTING CONDITIONS PRIOR TO BIDDING.
INFORMATION GIVEN ON THESE DRAWINGS ABOUT THE EXISTING
INSTALLATION HAS BEEN OBTAINED FROM THE EISTING AS-BUILT
DRAWINGS BUT CANNOT BE GUARANTEED ACCURATE IN ALL RESPECTS.
VERIFY ALL SUCH INFORMATION BEFORE PROCEEDING WITH ANY NEW
WORK THAT MAY BE AFFECTED. INCLUDE AS PART OF THE CONTRACT AL
WORK REQUIRED TO PRODUCE THE INDICATED RESULT.

7. UPON SUBMITTING A BID THE CONTRACTOR SHALL BE HELD TO HAVE MADE
SUCH EXAMINATIONS OF THE SITE AND NO ALLOWANCE FOR EXTRAS WILL
BE ALLOWED FOR ANY ERROR OR OVERSIGHT RESULTING FROM THE
CONTRACTORS UNFAMILIARITY WITH THE SITE OR EXISTING CONDITIONS.

8. CONTRACTOR SHALL NOT SCALE DRAWINGS. DIMENSIONS MISSING FROM
PLANS OR NEEDED FOR EXECUTION OF WORK SHALL BE CLARIFIED OR
PROVIDED BY THE FACILITY REPRESENTATIVE BEFORE WORK IS INSTALLED.

9. INTERRUPTION OF EXISTING SERVICES: THE CONTRACTOR'S ATTENTION IS
CALLED TO THE PRESENCE OF EXISTING, CONDUIT, PIPING, ETC. THE
CONTRACTOR WILL BE HELD RESPONSIBLE FOR THE PROPER AND
APPROVED REPAIR OF ANY AND ALL DAMAGE CAUSED BY HIM OR HIS WORK
TO EXISTING BUILDING. ANY INTERRUPTIONS REQUIRED SHALL BE
SCHEDULED TO MINIMIZE INCONVENIENCE TO THE FACILITY, AND AT TIMES
AS APPROVED IN ADVANCE BY THE FACILITY REPRESENTATIVE. NEW WORK
AND ISNTALLATIONS SHALL BOT IMPAIR THE PROPER FUNCTIONING OF THE
EXISTING FACILITY. THE COMPLETED PROJECT SHALL BE A PROPERLY
FUNCTIONING ENTITY THROUGHOUT. FURNISH ALL LABOR AND MATERIALS
REQUIRED TO RELOCATE, REMOVE, REINSTALL, RECONNECT REPLACE,
ETC. ANY EXISTING PIPING TO ACCOMMODATE THE WORK. CONTRACTOR
SHOULD CONSIDER IN HIS BID ANY EXTRA WORK REQUIRED TO MINIMIZE
SHUTDOWN TIME.

10. BEFORE DEMOLITION COMMENCES ON SITE, ALL EXISTING EQUIPMENT TO
BE RETAINED AND REUSED WILL BE SURVEYED AND VALIDATED BY THE
CONTRACTOR TO ESTABLISH CONDITION AND CAPACITIES. ANY EXISTING
DAMAGE TO EQUIPMENT IS TO BE RECORDED AT THIS STAGE BY THE
CONTRACTOR AND A FULL WRITTEN REPORT SUBMITED TO THE FACILITY
REPRESENTATIVE FOR REVIEW. THE REPORT WILL INCLUDE
PHOTOGRAPHIC EVIDENCE OF DAMAGE.

11. CONTRACTOR TO CROSS REFERENCE DEMOLITION AND NEW
CONSTRUCTION DRAWINGS TO ENSURE CONSISTENCY IN DESIGN INTENT
BEFORE PROCEEDING WITH ANY DEMOLITION WORK. ANY PIPE, VALVE,
EQUIPMENT THAT IS MISTAKENLY DEMOLISHED SHALL BE RESTORED AT
CONTRACTORS COST.

12. ALL POWER SUPPLIES TO EXISTING EQUIPMENT TO BE REMOVED SHALL BE
ISOLATED AND MADE SAFE PER NEX PRIOR TO DEMOLITION STARTS. THIS
PROCESS SHALL BE COORDINATED WITH FACILITY REPRESENTATIVES.

13. CONTRACTOR TO DO PRE-DEMOLITION SURVEY AND RED TAG UTILITIES
FOR DEMOLITION. COORDIANTE WITH FACILITY REPRESENTATIVE ALL
PROPOSED UTILITY SHUT DOWN AND ISOLATION PRIOR TO DEMOLITION.

DEMO NOTES

1. AMERICANS WITH DISABILITIES ACT (ADA).
2. NFPA 90A; STANDARD FOR THE INSTALLATION OF AIR-CONDITIONING AND
VENTILATING SYSTEMS.
3. NFPA 90B: STANDARD FOR THE INSTALLATION OF WARM AIR HEATING AND AIR-
CONDITIONING SYSTEMS.
4. NFPA 101: LIFE SAFETY CODE
5. ASHRAE 55 THERMAL ENVIRONMENTAL CONDITIONS FOR HUMAN OCCUPANCY.
6. ASHRAE 62.1 VENTILATION FOR ACCEPTABLE INDOOR AIR QUALITY.
8. 2022 CALIFORNIA MECHANICAL CODE
9. 2022 CALIFORNIA PLUMBING CODE
10. 2022 NATIONAL ELECTRICAL CODE
11. 2022 TITLE 24 REQUIREMENTS
12. CALGREEN STANDARDS

OUTDOOR DESIGN CONDITIONS:

LOCATION:
SUMMER: 98DB, 70WB
WINTER: 35DB
ELEVATION: 115 FEET

APPLICABLE CODES AND DESIGN 

CONDITIONS

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW FAN.
2. CONTRACTOR TO VERIFY THAT EXISTING ELECTRICAL SERVICE IS ADEQUATE FOR NEW FAN.
3. PROVIDE WITH DISCONNECT, BY DIV 26.
4. PROVIDE WITH BACKDRAFT DAMPER. LISTED MAX ETERNAL STATIC PRESSURE [EXCLUDES/INCLUDES] DAMPER. - FOR EXHAUST FANS ONLY.
5. PROVIDE WITH NEMA PREMIUM EFFICIENCY MOTORS.
6. PROVIDE WITH WEATHERPROOF CONSTRUCTION.
7. EQUIPMENT FURNISHED WITH BACK DRAFT DAMPER, DUCT ADAPTERS, TWO SPEED, 2-WINDING FAN MOTOR. INTERLOCK WITH FUTURE LNG SYSTEM.
8. PROVIDE WITH DUCT ADAPTER, BACKDRAFT DAMPER, DISCONNECT SWITCH, SMOKE DETECTOR, S'TAT AND FILTERS.
9. EQUIPMENT BACKDRAFT DAMPER AND DISCONNECT SWITCH.
10. EXISTING EQUIPMENT TO REMAIN.

EF 8-1 DETAILING DETAILING/CLEANIN EQUIP. RM EXHAUST 750 - 0.5 ECM CENTRIFUGAL UPBLAST 1,502 0.16 1/4 1,725 DIRECT 115 / 1 2.9 4.00 15 45 N - - GREENHECK CUE-099-VG 1-6, 9

EF 7-2 BUS WASH BUS WASH EXHAUST 4,000 - 0.5 VFD CENTRIFUGAL UPBLAST 1,321 1.52 2 1,725 BELT 460 / 3 3.4 4.25 15 141 N - - GREENHECK CUBE-180-20 1-6, 9
EF 7-1 BUS WASH BUS WASH EXHAUST 8,000 - 0.5 VFD CENTRIFUGAL UPBLAST 601 1.59 2 1,725 BELT 460 / 3 3.4 4.25 15 206 N - - GREENHECK CUBE-300-20 1-6, 7

SF 6-2 FUEL/BRAKE BASEMENT 001 SUPPLY 4,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 855 1.93 2 1,725 BELT 460 / 3 3.4 4.25 15 427 N - - GREENHECK RSF-150-20 1-6, 8
SF 6-1 FUEL/BRAKE TIRE BAY RM 116 SUPPLY 9,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY BELT 3.69 5 1,725 BELT 460 / 3 7.6 9.50 15 783 N - - GREENHECK RSF-200-50 1-6, 8
EF 6-9 FUEL/BRAKE FUEL RM 115 EXHAUST 1,500 - 0.75 ECM CENTRIFUGAL UPBLAST 1,268 0.38 1/2 1,300 DIRECT 115 / 1 6.4 8.00 15 73 N - - GREENHECK CUE-140-VG 1-6, 9
EF 6-8 FUEL/BRAKE FLUID TANK 110/GREESE TANK 109 EXHAUST 440 - 0.25 ECM CENTRIFUGAL UPBLAST 1,388 0.06 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 34 N - - GREENHECK CUE-90-VG 1-6, 9
EF 6-7 FUEL/BRAKE C.A. 111/TEL. 112 EXHAUST 7,000 - 0.5 VFD CENTRIFUGAL UPBLAST 1,180 2.55 3 1,725 BELT 460 / 3 4.8 6.00 15 203 N - - GREENHECK CUBE-240HP-30 1-6, 9
EF 6-6 FUEL/BRAKE LOCKER/LAUNDRY EXHAUST 230 - 0.5 ECM CENTRIFUGAL UPBLAST 1,638 0.06 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 37 N - - GREENHECK CUE-080-VG 1-6, 9

(E) EF 6-5 FUEL/BRAKE WOMEN'S RM EXHAUST 100 - EXISTING TO REMAIN N - - DAYTON 5DVN8 10
EF 6-4 FUEL/BRAKE MEN'S RM EXHAUST 120 - 0.25 ECM CENTRIFUGAL UPBLAST 1,691 0.03 1/15 1,725 DIRECT 115 / 1 1.3 2.00 15 28 N - - GREENHECK CUE-060-VG 1-6, 9
EF 6-3 FUEL/BRAKE BODY/SHOP 118/116 EXHAUST 18,000 - 1.0 VFD CENTRIFUGAL UPBLAST 1,384 9.21 10 1,725 BELT 460 / 3 14.0 17.50 30 912 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 7
EF 6-2 FUEL/BRAKE FUEL AREA RM 115 EXHAUST 26,000 - 1.0 VFD CENTRIFUGAL UPBLAST 1,130 13.44 15 1,725 BELT 460 / 3 21.0 26.20 45 1,610 Y 58 x 58 54.5 x 54.5 GREENHECK QEI-33 1-6, 7
EF 6-1 FUEL/BRAKE BRAKE/BST RM 114/001 EXHAUST 31,000 - 1.0 VFD CENTRIFUGAL UPBLAST 996 15.20 20 1,725 BELT 460 / 3 27.0 33.80 60 1,900 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7

SF 5-16 MAINTENANCE LOADING ABY RM 170 SUPPLY 1,200 - 0.8 VFD CENTRIFUGAL ROOF SUPPLY 1,147 0.43 1/2 1,725 BELT 460 / 3 1.1 1.38 15 196 N - - GREENHECK RSF-90-5 1-6, 9
SF 5-15 MAINTENANCE TRAN DYN. RM 105 SUPPLY 820 - 0.4 VFD CENTRIFUGAL ROOF SUPPLY 764 0.15 1/2 1,725 BELT 460 / 3 1.1 1.38 15 194 N - - GREENHECK RSF-90-5 1-6, 8
SF 5-14 MAINTENANCE ELEC RM 220 SUPPLY 3,100 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 968 1.34 1 1/2 1,725 BELT 460 / 3 3.0 3.75 15 307 N - - GREENHECK RSF-120-5 1-6, 8
SF 5-13 MAINTENANCE ELEC RM 184 SUPPLY 1,200 - 0.8 VFD CENTRIFUGAL ROOF SUPPLY 1,147 0.43 1/2 1,725 BELT 460 / 3 1.1 1.38 15 196 N - - GREENHECK RSF-90-5 1-6, 8
SF 5-12 MAINTENANCE ELEC RM 185 SUPPLY 850 - 0.5 VFD CENTRIFUGAL ROOF SUPPLY 844 0.18 1/2 1,725 BELT 460 / 3 1.1 1.38 15 194 N - - GREENHECK RSF-90-5 1-6, 8

(E) SF 5-11 MAINTENANCE ELEC RM 137 EXHAUST 3,000 - EXISTING TO REMAIN N - - DAYTON SAU56 10
SF 5-10 MAINTENANCE STORAGE RM 155 SUPPLY 2,500 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 905 0.92 1 1,725 BELT 460 / 3 2.1 2.63 15 302 Y 30 x 30 34 x 34 GREENHECK RSF-120-10 1-6, 8
SF 5-9 MAINTENANCE BLDG MAINT. RM 150 SUPPLY 4,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 855 1.93 2 1,725 BELT 460 / 3 3.4 4.25 15 427 N - - GREENHECK RSF-150-20 1-6, 8
SF 5-8 MAINTENANCE COMP. SHOP. RM 143 SUPPLY 1,300 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 1,274 0.57 3/4 1,725 BELT 460 / 3 1.6 2.00 15 199 N - - GREENHECK RSF-90-7 1-6, 8

(E) SF 5-7 MAINTENANCE MECH SHOP RM 144 EXHAUST 3,000 - EXISTING TO REMAIN N - - DAYTON 5AU56 10
SF 5-6 MAINTENANCE CLEAN SHOP RM 141 SUPPLY 2,400 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 896 0.86 1 1,725 BELT 460 / 3 2.1 2.63 15 302 Y 30 x 30 34 x 34 GREENHECK RSF-120-10 1-6, 8
SF 5-5 MAINTENANCE BRAKE RM 121 SUPPLY 3,200 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 979 1.42 1.5 1,752 BELT 460 / 3 3.0 3.75 15 307 N - - GREENHECK RSF-120-15 1-6, 8
SF 5-4 MAINTENANCE REBUILT RM 106 SUPPLY 9,200 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 605 3.87 5 1,725 BELT 460 / 3 7.6 9.50 15 783 N - - GREENHECK RSF-200-50 1-6, 8
SF 5-3 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8
SF 5-2 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8
SF 5-1 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8

(E) EF 5-43 MAINTENANCE PAINT BOOTH EXHAUST - - EXISTING TO REMAIN N - - NEW YORK BLOWER PLR-33 10
EF 5-42 MAINTENANCE FUEL RM 102 EXHAUST 650 - 1.0 ECM CENTRIFUGAL UPBLAST 1,633 0.18 1/4 1,770 DIRECT 115 / 1 7.25 15 95 N - - GREENHECK USF-8-VG 1-6, 9
EF 5-41 MAINTENANCE UPHOLSTRY SHOP RM 151 EXHAUST 990 - 0.5 ECM CENTRIFUGAL UPBLAST 984 0.17 1/4 1,000 DIRECT 115 / 1 3.5 4.00 15 72 N - - GREENHECK CUE-140-VG 1-6, 9
EF 5-40 MAINTENANCE LOADING ABY RM 170 EXHAUST 1,100 - 0.5 ECM CENTRIFUGAL UPBLAST 1,328 0.22 1/4 1,400 DIRECT 115 / 1 3.5 4.00 15 57 N - - GREENHECK CUE-120-VG 1-6, 9
EF 5-39 MAINTENANCE EQUIP. STOR. RM 129 EXHAUST 375 - 0.5 ECM CENTRIFUGAL UPBLAST 1,525 0.10 1/6 1,725 DIRECT 115 / 1 2.3 3.00 15 40 N - - GREENHECK CUE-095-VG 1-6, 9
EF 5-38 MAINTENANCE TRAN DYN. RM 105 EXHAUST 850 - 0.5 ECM CENTRIFUGAL UPBLAST 1,448 0.17 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 5-37 MAINTENANCE ENG. DYN. RM 103 EXHAUST 15,000 7,500 1.0 VFD CENTRIFUGAL UPBLAST 1,191 6.15 7 1/2 1,725 BELT 460 / 3 11.0 13.80 20 886 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 9

(E) EF 5-36 MAINTENANCE ELEC RM 220 EXHAUST - - EXISTING TO REMAIN N - - DAYTON 4HZ45G 10
EF 5-35 MAINTENANCE ELEC RM 184 EXHAUST 1,300 - 0.63 ECM CENTRIFUGAL UPBLAST 1,425 0.33 1/2 1,450 DIRECT 115 / 1 6.4 8.00 15 37 N - - GREENHECK CUE-130-VG 1-6, 9
EF 5-34 MAINTENANCE ELEC RM 185 EXHAUST 2,850 - 0.5 ECM CENTRIFUGAL UPBLAST 1,312 0.87 2 1,725 DIRECT 460 / 3 3.2 4.00 15 119 N - - GREENHECK CUE-160-VG 1-6, 9
EF 5-33 MAINTENANCE C.A. RM 139 EXHAUST 6,500 - 1.0 VFD CENTRIFUGAL UPBLAST 1,185 2.78 3 1,725 BELT 460 / 3 4.8 6.00 15 203 N - - GREENHECK CUBE-240HP-30 1-6
EF 5-32 MAINTENANCE LUBE RM 138 EXHAUST 410 - 0.5 ECM CENTRIFUGAL UPBLAST 1,621 0.10 1/10 1,725 DIRECT 115 / 3 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 5-31 MAINTENANCE ELEC RM 137 EXHAUST 3,000 - 0.65 ECM CENTRIFUGAL UPBLAST 1,406 1.07 2 1,725 DIRECT 460 / 3 3.2 4.00 15 119 N - - GREENHECK CUE-160-VG 1-6, 9

(E) EF 5-30 MAINTENANCE TEL RM 136 EXHAUST 285 - EXISTING TO REMAIN N - - DAYTON 5DVP6 10
EF 5-29 MAINTENANCE STORAGE RM 155 EXHAUST 2,500 - 0.5 ECM CENTRIFUGAL UPBLAST 1,115 0.54 3/4 1,200 DIRECT 115 / 1 8.8 11.00 15 84 N - - GREENHECK CUE-160-VG 1-6
EF 5-28 MAINTENANCE BODY SHOP RM 174 EXHAUST 36,960 18,480 1.0 VFD CENTRIFUGAL UPBLAST 1,013 17.45 20 1,725 BELT 460 / 3 27.0 33.80 60 1,013 Y 64 x 64 64.5 x 64.5 GREENHECK QEI-40 1-6, 7

(E) EF 5-27 MAINTENANCE LOCKER RM 167 EXHAUST 140 - EXISTING TO REMAIN N - - DAYTON 5DVN6 10
EF 5-26 MAINTENANCE REV. TOIL. RM 160/161 EXHAUST 300 - 0.5 ECM CENTRIFUGAL UPBLAST 1,621 0.10 1/10 1,725 DIRECT 115 / 3 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 5-25 MAINTENANCE COMP EXCH. RM 148 EXHAUST 16,000 8,000 1.0 VFD CENTRIFUGAL UPBLAST 1,255 7.06 7 1/2 1,725 BELT 460 / 3 11.0 13.80 20 885 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 7
EF 5-24 MAINTENANCE BLDG MAINT. RM 150 EXHAUST 2,330 - 0.5 ECM CENTRIFUGAL UPBLAST 1,501 0.64 3/4 1,725 DIRECT 115 / 1 8.8 11.00 15 76 N - - GREENHECK CUE-140-VG 1-6, 9

(E) EF 5-23 MAINTENANCE COMP REP RM 143 EXHAUST 1,200 - EXISTING TO REMAIN N - - DAYTON - 10
EF 5-22 MAINTENANCE MACHINE RM 145 EXHAUST 3,100 - 0.5 VFD CENTRIFUGAL UPBLAST 1,053 0.78 1 1,725 BELT 460 / 3 2.1 2.63 15 132 N - - GREENHECK CUBE-180-10 1-6, 9
EF 5-21 MAINTENANCE MACHINE RM 144 EXHAUST 3,100 - 0.5 VFD CENTRIFUGAL UPBLAST 1,053 0.78 1 1,725 BELT 460 / 3 2.1 2.63 15 132 N - - GREENHECK CUBE-180-10 1-6, 9
EF 5-20 MAINTENANCE CLEAN SHOP 141 EXHAUST 2,600 - 0.5 VFD CENTRIFUGAL UPBLAST 1,635 0.87 1 1,725 BELT 460 / 3 2.1 2.63 15 97 N - - GREENHECK CUBE-140-10 1-6, 9
EF 5-19 MAINTENANCE BREAK RM 121 EXHAUST 3,500 - 0.5 VFD CENTRIFUGAL UPBLAST 968 1.11 1 1/2 1,725 BELT 460 / 3 3.0 3.75 15 140 N - - GREENHECK CUBE-200-15 1-6, 9
EF 5-18 MAINTENANCE REBUILT RM 108 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9
EF 5-17 MAINTENANCE REBUILT RM 107 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9
EF 5-16 MAINTENANCE REBUILT RM 106 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9

(E) EF 5-15 MAINTENANCE JAN RM 114 EXHAUST 315 - EXISTING TO REMAIN N - - DAYTON 5DVP0 10
(E) EF 5-14 MAINTENANCE WOMEN/SH RM 115 EXHAUST 660 - EXISTING TO REMAIN N - - DAYTON 20FT11 10

EF 5-13 MAINTENANCE MEN'S RM 109 EXHAUST 750 - 0.6 ECM CENTRIFUGAL UPBLAST 1,435 0.16 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
(E) EF 5-12 MAINTENANCE MEN'S RM 214, WOMEN 213 EXHAUST 500 - EXISTING TO REMAIN N - - DAYTON 5DVP0 10

EF 5-11 MAINTENANCE JAN RM 219 EXHAUST 80 - 0.3 ECM CENTRIFUGAL UPBLAST 1,453 0.02 1/15 1,725 DIRECT 115 / 1 1.3 2.00 15 28 N - - GREENHECK CUE-060-VG 1-6, 9
EF 5-10 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-9 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-8 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-7 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-6 MAINTENANCE STEAM CLEANER EXHAUST 10,000 5,000 1.0 VFD CENTRIFUGAL UPBLAST 1,433 4.16 5 1,725 BELT 460 / 3 7.6 9.50 15 617 Y 40 x 40 38.5 x 38.5 GREENHECK QEI-22 1-6, 7
EF 5-5 MAINTENANCE RM 178 EXHAUST 30,000 15,000 1.0 VFD CENTRIFUGAL UPBLAST 969 14.11 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-4 MAINTENANCE RM 178 EXHAUST 28,000 14,000 1.0 VFD CENTRIFUGAL UPBLAST 916 12.10 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-3 MAINTENANCE RM 178 EXHAUST 28,000 14,000 1.0 VFD CENTRIFUGAL UPBLAST 916 12.10 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-2 MAINTENANCE RM 181 EXHAUST 30,000 15,000 1.0 VFD CENTRIFUGAL UPBLAST 969 14.11 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-1 MAINTENANCE RUNNING REPAIR RM 181 EXHAUST 40,000 20,000 1.0 VFD CENTRIFUGAL UPBLAST 951 hh 25 1,725 BELT 460 / 3 34.0 42.50 70 2,350 Y 72 x 72 66 x 66 GREENHECK QEI-40 1-6, 7

SF 4-1 OPERATIONS ELEC RM 103 SUPPLY 700 - 0.37 ECM CENTRIFUGAL ROOF SUPPLY 681 0.10 1/4 1,725 BELT 115 / 1 5.8 7.25 15 175 N - - GREENHECK RSF-90-4 1-6, 8
EF 4-4 OPERATIONS OPER BLDG LOCKER EXHAUST 320 - 0.5 ECM CENTRIFUGAL UPBLAST 1,525 0.08 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 4-3 OPERATIONS OPER BLDG ELEC RM 103 EXHAUST 700 - 0.5 ECM CENTRIFUGAL UPBLAST 1,330 0.13 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 4-2 OPERATIONS OPER BLDG MEN'S RM EXHAUST 1,100 - 0.5 ECM CENTRIFUGAL UPBLAST 1,690 0.27 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 4-1 OREPATIONS OPER BLDG REST RM EXHAUST 540 - 0.5 ECM CENTRIFUGAL UPBLAST 1,300 0.10 1/4 1,725 DIRECT 115 / 1 2.9 4.00 15 45 N - - GREENHECK CUE-099-VG 1-6, 9
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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NOTES:
1. PROVIDE WITH INLET HOOD
2. PROVIDE WITH SHUTOFF DAMPERS
3. PROVIDE WITH VIBRATION ISOLATORS
4. PROVIDE WITH PAINTED CABINET / ACCESSORIES
5. PROVIDE WITH DISCONNECT SWITCH BY DIVISION 26.
6. PROVIDE WITH REMOTE CONTROL STATION
7. PROVIDE WITH MRT TOUCH REMOTE CONTROL STATION.
8. PROVIDE WITH G-90 GALVANIZED STEEL FILTER.
9. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER MODEL PER SCHEDULE FOR NEW EQUIPMENT.
10. PROVIDE WITH EMERGENCY POWER OFF SWITCH.
11. EXISTING EQUIPMENT TO REMAIN.

(E) MAU 5-9 MAKEUP AIR UNIT MAINTENANCE PAINT BOOTH 37,800 2 - - - - - - - - - - - - - - - - 11

MAU 5-8 MAKEUP AIR UNIT MAINTENANCE CORR., RM 101 2,400 3 BELT 3 1,800 175,000 NATURAL GAS 10 - 14 460 / 3 5.9 115 / 1 500 1,187 39 52 140 VIBREX SRC-109 TRANE DFOA-109-HRB 1-10
MAU 5-7 MAKEUP AIR UNIT MAINTENANCE COMP. EXH., RM 148 6,000 3 BELT 7 1/2 1,800 223,000 NATURAL GAS 10 - 14 460 / 3 12.1 115 / 1 500 1,187 39 52 140 VIBREX SRC-115 TRANE DFOA-115-HRB 1-10
MAU 5-6 MAKEUP AIR UNIT MAINTENANCE BODY SHOP, RM 174 17,700 3 BELT 15 1,800 788,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 2,699 63 91 186 VIBREX SRC-125 TRANE DFOA-125-HRB 1-10
MAU 5-5 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 15,000 3 BELT 15 1,800 668,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-125-HRB 1-10
MAU 5-4 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 14,000 3 BELT 15 1,800 623,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-3 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 14,000 3 BELT 15 1,800 623,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-2 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 15,000 3 BELT 15 1,800 668,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-1 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 181 20,000 3 BELT 20 1,800 838,000 NATURAL GAS 10 - 14 460 / 3 28.1 115 / 1 500 2,699 63 91 186 VIBREX SRC-125 TRANE DFOA-125-HLB 1-10
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(IN) CURB ADAPTER MODEL MANUFACTURER MODEL NOTES

UNIT IDENTIFICATION SUPPLY FAN HEATING ELECTRICAL PHYSICAL CHARACTERISTICS
MAKEUP AIR UNIT SCHEDULE

NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER MODEL PER SCHEDULE FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DIVISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.
17. PROVIDE WITH MERV-13 FILTER.

RTU 6-1 PACKAGED AC FUEL/BRAKE OFFICE VARIABLE DIRECT 1,570 0.5 DIRECT 95 135 R-410A 47,000 42,000 80 67 55 53 45,000 70 95 7 11 13.4 208 / 1 4.1 31.9 50 425 4.1 4 5.1 CA-TRN-1235-TRN-5750 TRANE 4WCC4048E1000A ALL

RTU 5-5 PACKAGED AC MAINTENANCE OFFICE VARIABLE DIRECT 770 1 DIRECT 95 50 R-410A 23,800 9,300 80 67 55 53 23,200 70 95 7 11 13.4 208 / 1 1.8 20.6 30 328 3.3 3.75 4.9 CA-TRN-1213-TRN-59... TRANE 4WCC4048E1000A ALL

RTU 5-4 PACKAGED AC MAINTENANCE OFFICE VARIABLE DIRECT 770 1 DIRECT 95 30 R-410A 23,800 6,600 80 67 55 53 23,200 70 95 7 11 13.4 208 / 1 1.8 20.6 30 328 3.3 3.75 4.9 CA-TRN-1213-TRN-59... TRANE 4WCC4048E1000A ALL

RTU 5-3 PACKAGED RTU MAINTENANCE REVENUE OFFICES VARIABLE DIRECT 5,400 1 DIRECT 95 1,250 R-410A 180,000 132,000 80 67 56 55 202 70 104 - 10.8 14.0 460 / 3 17.6 41.0 50 1,924 5 7.5 10.5 - TRANE YSJ1804S0L ALL

RTU 5-2 PACKAGED RTU MAINTENANCE BREAK ROOM VARIABLE DIRECT 5,040 1 DIRECT 95 1,115 R-410A 179,000 128,000 80 67 56 55 202 70 104 - 10.8 14.0 460 / 3 17.6 41.0 50 1,924 5 7.5 10.5 - TRANE YSJ1804S0L ALL

RTU 5-1 PACKAGED RTU MAINTENANCE 2ND FLR OFFICES VARIABLE DIRECT 5,910 1 DIRECT 95 830 R-410A 182,080 149,000 75 61 50 49 202 70 101 - 10.8 14.0 460 / 3 19.7 49.0 60 1,954 5 7.5 10.5 - TRANE YSJ210A4S0L ALL

RTU 4-4 PACKAGED RTU OPERATIONS SOUTH VARIABLE DIRECT 4,000 1 DIRECT 95 940 R-410A 119,000 92,000 80 67 58 57 121 70 97 - 11 14.6 460 / 3 10.5 25.0 30 995 4.2 4.4 7.3 - TRANE YSJ102A4S0L ALL

RTU 4-3 PACKAGED RTU OPERATIONS CENTRAL SOUTH VARIABLE DIRECT 4,100 1 DIRECT 95 885 R-410A 118,000 91,000 80 67 58 57 121 70 97 - 11 14.6 460 / 3 11.8 29.0 40 1,020 4.2 4.4 7.3 - TRANE YSJ120A4S0L ALL

RTU 4-2 PACKAGED RTU OPERATIONS CENTRAL NORTH VARIABLE DIRECT 2,350 1 DIRECT 95 100 R-410A 74,000 55,000 80 67 56 56 65 70 95 - 11 14.6 460 / 3 7.1 18.0 20 968 4.2 4.4 7.3 - TRANE YSJ072A4S0L ALL

RTU 4-1 PACKAGED RTU OPERATIONS NORTH VARIABLE DIRECT 4,830 1 DIRECT 95 740 R-410A 178,000 125500 80 67 55 54 202 70 108 - 11 14.6 460 / 3 17.4 41.0 50 1,925 5 7.5 10.5 CA-TRN-593-TRN-592-... TRANE YSJ1804S0L ALL
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NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DICISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.

AC 6-1 PACKAGED COOLING UNIT FUEL/BRAKE COMM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 CA-TRN-1213-TRN-590-9 TRANE 4TCC4042E1000A ALL

AC 5-2 PACKAGED COOLING UNIT MAINTENANCE LAN ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 5-1 PACKAGED COOLING UNIT MAINTENANCE COMM ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 4-2 PACKAGED COOLING UNIT OPERATIONS TELECOM ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 4-1 PACKAGED COOLING UNIT OPERATIONS COMPUTER ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 CA-TRN-1213-TRN-590-9 TRANE 4TCC4042E1000A ALL

MARK NUMBER TYPE BUILDING AREA SERVED FAN DRIVE
TYPE

DESIGN
AIRFLOW

(CFM)

AMBIENT
DRY BULB

(F)
REFRIGERANT

TOTAL COOLING
CAPACITY

(MBH)
EER SEER V / PH

SYSTEM
POWER

(kW)
MCA MOP FILTER

RATING
OPERATING

WEIGHT
(LBS)

HEIGHT
(IN)

WIDTH
(IN)

LENGTH
(IN)

UNIT IDENTIFICATION FAN DATA COIL DATA EFFICIENCY ELECTRICAL FILTER UNIT DIMENSIONS

CURB ADAPTER MODEL MANUFACTURER MODEL NOTES

PACKAGED AIR CONDITIONER SCHEDULE

NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DICISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.

HP 6-1 HEAT PUMP FUEL/BRAKE BLDG. OFFICE 4-SPEED DIRECT 770 0.5 95 30 R-410A 23,800 2.09 74 61 55 54 23,200 1.95 70 95 11 13.4 208 / 1 20.6 30 MERV 13 328 46 45 52 CA-TRN-1213-TRN-590-9 TRANE 4WCC4024E1000A ALL

HP 5-1 HEAT PUMP MAINTENANCE CONTROL 4-SPEED DIRECT 770 0.5 95 30 R-410A 23,800 2.09 76 62 55 54 23,200 1.95 70 95 11 13.4 208 / 1 20.6 30 MERV 13 328 46 45 52 - TRANE 4WCC4024E1000A ALL
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INPUT
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LEAVING
DB (F)

MARK NUMBER TYPE BUILDING AREA SERVED FAN DRIVE
TYPE

DESIGN
AIRFLOW

(CFM)

DESIGN
ESP

(INWC)

AMBIENT
DRY BULB

(F)

MIN.
OUTSIDE

AIR
(CFM)

REFRIG.

COOLING MODE HEATING MODE
EER

(BTU/WATT-H
R)

SEER
(BTU/WATT-H

R)
V / PH MCA MOP

OPERATING
WEIGHT

(LBS)
HEIGHT

(FT)
WIDTH

(FT)
LENGTH

(FT)
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PACKAGED HEAT PUMP SCHEDULE
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SECURE FAN
TO CURB

(N) GASKET OR SEALANT

(N) COUNTERFLASHING
INTEGRAL TO FAN

(E) INSULATED ROOF 
CURB TO REMAIN.

(E) ROOF 
DECKING / SLAB

(E) ROOFING 
MATERIAL

NOTES:
COORDINATE SCOPE OF WORK WITH ROOFING CONTRACTOR / OWNER TO NOT VOID ANY  WARRANTIES.
CONTRACTOR IS TO REUSE EXISTING DUCT.
COORDINATE THE LOCATION AND SIZE OF THE EQUIPMENT RAIL BASED ON THE EQUIPMENT.
CONTRACTOR IS TO REUSE EXISTING INSULATED ROOF CURB AND/OR PROVIDE NEW ROOF CURB ADAPTERS 
AS SPECIFIED ON THE SCHEDULES.
THE TOP OF THE CURB IS TO BE MOUNTED A MINIMUM OF 18 INCHES / 46 CM ABOVE THE TOP OF THE ROOF 
UNLESS NOTED OTHERWISE.
PROVIDE A HINGED FAN BASE FOR ACCESS TO THE MOTORIZED DAMPER.
CONTRACTOR TO VERIFY EXISTING ROOF CURB IS ADEQUATE FOR NEW EQUIPMENT AND PROVIDE WITH CURB 
ADAPTER AS REQUIRED.

1.
2.
3.
4.

5.

6.
7.

(E) DUCT

(N) MOTORIZED DAMPER

(N) FAN

(N) DISCONNECT SWITCH

(N) BIRDSCREEN

(E) RETURN PLENUM(E) SUPPLY PLENUM

(E) CONDENSATE DRAIN

(E) NATURAL GAS PIPING

(E) ROOF CURB

(E) STRUCTURAL ROOF

(N) SPRING ISOLATORS

S

(N) MECHANICAL EQUIPMENT

NOTES:
CONTRACTOR SHALL PERFORM WORK IN A MANNER SO THAT NO WARRANTIES ARE VOIDED.
REFER TO THE CONTRACT DOCUMENTS FOR DUCT MATERIAL AND INSULATION REQUIREMENTS. 
THE CURB INSULATION SHALL BE EQUAL TO THE ROOF INSULATION RATING
COORDINATE THE LOCATION AND SIZE OF THE EQUIPMENT RAIL BASED ON THE EQUIPMENT.
CONTRACTOR TO REUSE EXISTING ROOF CURBS AND/OR PROVIDE NEW ROOF CURB ADAPTERS AS SPECIFIED 
ON THE SCHEDULES.
THE TOP OF THE CURB IS TO BE MOUNTED A MINIMUM OF 18 INCHES / 46 CM ABOVE THE TOP OF THE ROOF 
UNLESS NOTED OTHERWISE.
PROVIDE A HINGED FAN BASE FOR ACCESS TO THE MOTORIZED DAMPER
CONTRACTOR TO VERIFY EXISTING ROOF CURB IS ADEQUATE FOR NEW EQUIPMENT AND PROVIDE WITH CURB 
ADAPTER AS REQUIRED.

1.
2.
3.
4.
5.

6.

7.
8.

DUCT SMOKE DETECTOR

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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GENERAL EXHAUST EMCS POINTS LIST
TAG NAME/FUNCTION AI AO DI DO REMARKS

1 EXHAUST FAN ENABLE/DISABLE √

2 EXHAUST FAN ALARM √

GENERAL EXHAUST ALARMS
DESIGNATION POINT PROTOCOL

EXHAUST FAN
FAILURE 2 ALARM AT OPERATOR'S SYSTEM TERMINAL.

SEQUENCE OF OPERATION

OCCUPIED MODE:
EQUIPMENT SHALL OPERATE CONTINUOUSLY IN OCCUPIED
(ENABLED) MODE. EF-X SHALL BE NORMALLY OFF.

EF
1 1

2

APPLIES TO ALL EXHAUST FANS

PG

HIGH 
PRESSURE 

ALARM

FULLY 
MODULATING

DAMPER
END

SWITCH

H

H

NATURAL GAS 
PREHEAT 

COIL

OA 
TEMPERATURE 

PREHEAT 
TEMPERATURE 

VFD

SPEED 
CONTROL

START/
STOP

SA
TEMPERATURE 

SP

L
CEILING IN 
SPACE

H

2/3 DOWN THE 
DUCT STATIC 

PRESSURE

OUTSIDE 
AIR

SUPPLY
AIR

BACNET
MS/TP

PACKAGED CONTROLLER

STATUS

CT

TYPICAL MAKEUP AIR UNIT

MAKEUP AIR HANDLER SEQUENCE OF OPERATION

GENERAL
1. ALL HAND-OFF-AUTO (HOA) SWITCHES NORMALLY REMAIN IN THE AUTO POSITION AND THE HAND AND OFF POSITIONS ARE USED FOR MAINTENANCE SITUATIONS. ALL SETPOINTS, DEADBANDS, AND TIME DELAY 

INTERVALS DESCRIBED IN SEQUENCE SHALL BE ADJUSTABLE BY SYSTEM OPERATORS.  APPROPRIATE DEADBANDS AND TIME DELAYS SHALL BE USED TO PREVENT SHORT CYCLING SITUATIONS.
2. PROVIDE AND INSTALL ALL NECESSARY COMPONENTS AND ACCESSORIES FOR A COMPLETE AND OPERATIONAL SYSTEM INCLUDING, BUT NOT LIMITED TO SENSORS, RELAYS, COMMUNICATION WIRING AND CONDUIT, 

AND ALL NECESSARY ELECTRICAL DEVICES, WIRING, AND CONDUIT.
3. ALL MAKEUP AIR UNITS (MAU) SHALL INTERLOCK WITH EXHAUST FANS. REFER TO FLOOR PLANS FOR FURTHER DETAILS.

SCHEDULING
THE MAU SHALL HAVE SCHEDULING FUNCTIONALITY THROUGH THE DDC SYSTEM.

START UP MODE
1. UPON STARTUP OF EXHAUST FANS, DDC SHALL ISSUE COMMAND TO MAH FOR STARTUP.
2. THE OUTSIDE AIR DAMPER SHALL OPEN TO MINIMUM POSITION. THE DAMPER END-SWITCH SHALL VERIFY THAT THE DAMPER IS NOT CLOSED PRIOR TO ENERGIZING THE SUPPLY FAN. 
3. THE SUPPLY FAN SHALL BE ENERGIZED.

SUPPLY FAN CONTROL
1. THE SUPPLY FAN IS ENERGIZED AND RUNS CONTINUOUSLY.
2. DDC MONITORS THE SUPPLY FAN THROUGH ITS CURRENT SENSOR.  UPON A FAILURE, AN ALARM IS ISSUED.

SAFETY CONTROL
1. IF SMOKE IS DETECTED IN THE AIRSTREAM BY A DUCT SMOKE DETECTOR OR THE FIRE ALARM ZONE MODULE INDICATES A ZONE ALARM, THE SYSTEM SHALL BE DEACTIVATED 

FILTER MONITORING
1. DDC SHALL MONITOR THE AIR FILTER PRESSURE DROP AND ISSUE A DIRTY FILTER ALARM UPON HIGH DIFFERENTIAL PRESSURE.

VENTILATION 
1. DDC SHALL MODULATE SUPPLY FAN TO MAINTAIN A SPACE PRESSURE SET POINT.  

FULLY 
MOD.

M
MG

DI

DIDI AO AO

AODO

AIAIAI

DPT

T T

T

NC DPT

AI
DPT

DI

NC

AODI

T

AI

T

AI

AODO

T

AI

DPT

AI

DI

AO

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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SEQUENCE OF OPERATION

GENERAL
1. ALL HAND-OFF-AUTO (HOA) SWITCHES NORMALLY REMAIN IN THE AUTO POSITION AND THE HAND AND 

OFF POSITIONS ARE USED FOR MAINTENANCE SITUATIONS. ALL SETPOINTS, DEADBANDS, AND TIME 
DELAY INTERVALS DESCRIBED IN SEQUENCE SHALL BE ADJUSTABLE BY SYSTEM OPERATORS. 
APPROPRIATE DEADBANDS AND TIME DELAYS SHALL BE USED TO PREVENT SHORT CYCLING 
SITUATIONS.

2. PROVIDE AND INSTALL ALL NECESSARY COMPONENTS AND ACCESSORIES FOR A COMPLETE AND 
OPERATIONAL SYSTEM INCLUDING, BUT NOT LIMITED TO SENSORS, RELAYS, COMMUNICATION 
WIRING AND CONDUIT, AND ALL NECESSARY ELECTRICAL DEVICES, WIRING, AND CONDUIT.

START-UP
1. THE ROOFTOP UNIT SHALL BE ACTIVATED BY THE MECHANICAL CONTROLLER AND SHALL RUN 

CONTINUOUSLY.
2. THE UNIT SHALL MONITOR AND LOG ALL SENSOR INPUTS.

SUPPLY FAN CONTROL
1. THE SUPPLY FAN IS ENERGIZED AND RUNS CONTINUOUSLY.
2. CONTROLLER SHALL MODULATE THE SUPPLY FAN SPEED BETWEEN MANUFACTURER'S ESTABLISHED 

RANGE TO MAINTAIN SPACE TEMPERATURE SETPOINT.
3. DDC MONITORS THE SUPPLY FAN THROUGH ITS CURRENT SENSOR. UPON A FAILURE, AN ALARM IS 

ISSUED.

DIFFERENTIAL 
PRESSURE

OUTSIDE 
AIR

CONDENSER 
AIR

SPACE 
TEMP

DX

EVP

FULLY 
MODULATING

ROOFTOP UNIT OPERATION
1. CONTROLLER SHALL PROVIDE ALL CONTROL OF SUPPLY FANS, CONDENSER FANS, MODULATING 

DAMPERS, COOLING COIL, REHEAT COIL, COMPRESSOR, AND ASSOCIATED COMPONENTS OF THE 
RTU UNIT.

2. ROOFTOP UNIT SHALL PROVIDE CONTINUOUS COOLING TO THE OFFICE SPACE BASED ON A 15-MIN 
AVERAGE RETURN AIR TEMPERATURE.

3. ROOFTOP UNIT SHALL PROVIDE ADJUSTABLE DISCHARGE AIR TEMPERATURE.

FILTER MONITORING
1. THE UNIT CONTROLLER SHALL MONITOR THE AIR FILTER DIFFERENTIAL PRESSURE DROP AND 

ISSUE A DIRTY FILTER ALARM UPON HIGH DIFFERENTIAL PRESSURE.

SAFETY CONTROL
1. IF SMOKE IS DETECTED IN THE AIRSTREAM BY A DUCT SMOKE DETECTOR OF THE FIRE ALARM 

ZONE MODULE INDICATES A ZONE ALARM, THE UNIT SHUTS DOWN. REFER TO SHUTDOWN MODE.
IF A CONTROLLING SENSOR IS DETERMINED TO HAVE FAILED THAT WOULD DAMAGE THE 
EQUIPMENT OR CAUSE INAPPROPRIATE CONDITIONS IN THE SPACE, THE UNIT SHUTS DOWN. 
REFER TO SHUTDOWN MODE

SHUTDOWN MODE CONTROL
1. UPON A SHUTDOWN COMMAND FROM THE UNIT CONTROLLER OR A SAFETY CONTROL DEVICE 

COMMAND, THE UNIT COMMENCES SHUTDOWN.
2. THE SUPPLY FAN AND CONDENSER FAN ARE COMMANDED OFF.
3. THE RETURN AIR DAMPER IS MODULATES TO FULLY OPEN AND THE OUTSIDE AIR DAMPER 

MODULATES TO FULLY CLOSED.

SET POINTS
1. COOLING DISCHARGE AIR TEMPERATURE SETPOINT   55 F (ADJ)
2. ROOM DIFFERENTIAL PRESSURE +0.025 INWC (ADJ)
3. ROOM DIFFERENTIAL PRESSURE TIME DELAY   1 MIN (ADJ)

RTU CONTROLLER
(SEE SPECIFICATIONS)

RETURN AIR 
FROM SPACE

SUPPLY 
AIR

EC

MIXING 
BOX

SUPPLY 
FANS

CONDENSER 
AIR

EC

FULLY 
MODULATING

SUPPLY AIR 
TEMPERATURE

CONDENSER 
FANS

ECONOMIZER 
DAMPER

M

RETURN 
DAMPER

S

SMOKE 
DETECTOR

FULLY 
MODULATING

FULLY
MOD.

RTU

NC

MAIN BMS 
SYSTEM

AO AO AODI
AO

AI AI AI

TS

TS

DPT

PG

RETURN AIR 
TEMPERATURE

AI

TS

TYPICAL ROOFTOP UNIT

AI

DPT

PG

AI

T

AO AO

T

AIDI AOAO

T

AI
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O.1 O.2 O.3 O.4

O.A

O.B

O.C

O.D

O.E

O.F

O.G

O.H

O.J

EF 4-1

EF 4-2
SF 4-1

EF 4-3

EF 4-4

RTU 4-1

RTU 4-2

RTU 4-3

AC 4-1

AC 4-2

RTU 4-4

M:03 M:05

M:05

M:06

M:06 M:05

M:03
M:02

M:03

M:05

M:03

GENERAL NOTES
1. COORDINATE LOCATIONS OF ALL EQUIPMENT AND ROUTING 

OF ALL DUCTWORK AND PIPING WITH OTHER TRADES PRIOR 
TO ANY ROUGH-IN. PROVIDE OFFSETS AND TRANSITIONS 
WHERE REQUIRED TO ACCOMODATE BUILDING CONDITIONS
AND PRESERVE HEADROOM.

2. INSTALL AND ROUTE CONDENSATE PIPING FOR ROOFTOP 
HVAC EQUIPMENT AND ROUTE AT LEAST 12 FEET AWAY 
FROM UNIT IN DIRECTION OF ROOF SLOPE AND ROOF 
DRAINS, MIN 1% PIPE SLOPE.

3. INSTALL EQUIPMENT LEVEL ON ROOF.
4. MAINTAIN MINIMUM OF 10'-0" OF HORIZONTAL DISTANCE 

BETWEEN BUILDING OUTDOOR AIR INTAKE AND BUILDING
EXHAUST AIR AND PLUMBING VENTS.

5.  EXISTING ROOF CURB AND DUCT TO BE REUSED. 
CONTRACTOR TO PROVIDE CURB ADAPTER FOR NEW 
EQUIPMENT PER SCHEDULE.
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Keynote Legend

Key Value Keynote Text

M:02 INSTALL NEW SUPPLY FAN AND RECONNECT TO
EXISTING DUCTWORK BELOW

M:03 INSTALL NEW EXHAUST FAN AND RECONNECT TO
EXISTING DUCTWORK BELOW

M:05 INSTALL NEW ROOFTOP UNIT AND RECONNECT TO
EXISTING DUCTWORK BELOW

M:06 INSTALL NEW AIR CONDITIONING UNT AND
RECONNECT TO EXISTING DUCTWORK BELOW
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PROJECT NOTES
1. THE ELECTRICAL CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS 

FROM AUTHORITIES HAVING JURISDICTION AND PAY ALL ASSOCIATED FEES.

2. LOCATE JUNCTION AND PULL BOXES AS REQUIRED TO ALLOW ACCESS AFTER 
EQUIPMENT AND APPURTENANCES ARE INSTALLED. COORDINATE EXACT 
LOCATIONS WITH THE OTHER TRADES. COORDINATE LOCATIONS AND 
ELEVATIONS OF ELECTRICAL DEVICES WITH DRAWINGS AND OTHER TRADES 
PRIOR TO INSTALLATION.

3. PROTECT PERMANENT BUILDING FINISHES FROM DAMAGE DURING 
CONSTRUCTION PERIOD. PROVIDE PLYWOOD OR SIMILAR MATERIAL UNDER 
EQUIPMENT OR MATERIALS STORED ON FLOORS, AND IN AREAS WHERE 
CONSTRUCTION MAY DAMAGE FINISHES. SURFACES OR FINISHES DAMAGED 
DURING CONSTRUCTION SHALL BE REPLACED AT THE COST OF THE 
CONTRACTOR AT FAULT.

4. CONTRACTORS SHALL COORDINATE LOCATIONS OF FIXTURES AND 
ELECTRICAL DEVICES INSTALLED IN OR ON THE CEILING WITH 
ARCHITECTURAL REFLECTED CEILING PLAN. CEILING MOUNTED ELECTRICAL 
DEVICES SHALL BE MOUNTED IN THE CENTER OF THE CEILING TILES, UNLESS 
OTHERWISE NOTED.

5. WHERE DIRECTED TO USE OR RETAIN EXISTING CIRCUITS, AND THE CIRCUIT 
NUMBERS DIFFER FROM THE DRAWING, UPDATE DIRECTORIES AND RECORD 
DRAWINGS.

6. PROPERLY SUPPORT PER CODE LOW VOLTAGE CABLING NOT IN CONDUIT. IN 
AREAS SUCH AS CORRIDORS DESIGNATED FOR NEW CEILINGS AND FINISHES, 
SUPPORT EXISTING ELECTRICAL DEVICES AND EQUIPMENT IN AND ABOVE 
THE CEILING, INCLUDING CONDUIT AND CABLING. PROVIDE PROPER 
PERMANENT SUPPORT AS NEEDED TO COMPLY WITH CODE AND TAKE 
WEIGHT OFF CEILING SUPPORTS. REMOVE AND REINSTALL ELECTRICAL 
DEVICES AND EQUIPMENT AS NEEDED FOR PAINTING, WALL COVERINGS, 
CEILINGS, AND FINISH WORK. REFER TO ARCHITECTURAL DRAWINGS. LOW 
VOLTAGE CABLING LOCATED IN EXPOSED STRUCTURE (CEILING) AREAS 
SHALL BE INSTALLED IN CONDUIT (OR CABLE TRAY, IF APPLICABLE) AND 
ROUTED TIGHT TO DECK. INSTALLATIONS NOT IN COMPLIANCE WITH THIS 
REQUIREMENT SHALL BE REMOVED AND REINSTALLED AT CONTRACTOR'S 
EXPENSE.

7. WHERE PROJECT PHASING IS INDICATED IN ANY PART OF THE WORKING 
DOCUMENT PACKAGE, ELECTRICAL CONTRACTOR IS TO PLAN WORK SO AS 
TO FACILITATE SUCH PHASING.

8. FOR BRANCH CIRCUITS OVER 75’ (25 METERS) IN LENGTH (TOTAL ONE WAY) 
FROM THE PANEL, THE ELECTRICAL CONTRACTOR SHALL CALCULATE THE 
VOLTAGE DROP AND PROVIDE AN APPROPRIATE CONDUCTOR SIZE TO 
ACHIEVE NO MORE THAN 3% MAXIMUM ALLOWABLE VOLTAGE DROP.

9. DO NOT SCALE THE DRAWINGS. BECAUSE OF THE SCALE OF THE DRAWINGS, 
IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS OR OTHER SIMILAR 
ITEMS WHICH MAY BE REQUIRED TO MAKE A COMPLETE OPERATING SYSTEM. 
CAREFULLY INVESTIGATE CONDITIONS AFFECTING WORK AND INSTALL WORK 
IN SUCH MANNER THAT INTERFERENCES BETWEEN PIPES, CONDUITS, DUCTS, 
EQUIPMENT, ARCHITECTURAL AND STRUCTURAL FEATURES SHALL BE 
AVOIDED.

PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH 

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES. 
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING 
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A 
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO 
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION 
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL 
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED 
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM 
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE 
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

RACEWAYS
RACEWAY CONCEALED IN CEILING OR WALL. EXPOSED 
RACEWAY IS ALLOWED ONLY WHERE NOTED.
RACEWAY BELOW SLAB OR UNDERGROUND

RACEWAY UP

RACEWAY DOWN

RACEWAY STUB-OUT WITH BUSHING

RACEWAY CONTINUATION

JUNCTION BOX, CEILING OR ABOVE CEILING MOUNTED

PULL BOX

JUNCTION BOX, WALL MOUNTED

J

PB

J

JUNCTION BOX, IN-GROUNDJ

SURFACE RACEWAY (HORIZONTAL/VERTICAL)

WORK DEFINITION

EXISTING

REMOVE EXISTING

NEW WORK

FUTURE

TEMPORARY, AS NOTED

REMOVE EXISTING ELECTRICAL EQUIPMENT

???

KEY NOTE?:##

EQUIPMENT IDENTIFICATION

MECHANICAL EQUIPMENT IDENTIFICATIONxx
x-x

RECEPTACLESCIRCUITS
EMERGENCY NORMAL

SINGLE RECEPTACLE, 120V

N/A

DUPLEX RECEPTACLE, 120V

DOUBLE DUPLEX RECEPTACLE, 120V

RECEPTACLE, NEMA #

COMBINATION RECEPTACLE, NEMA # AND 120V

INDICATES TWIST LOCK

CLOCK RECEPTACLE, 120V

CORD DROP, 120V

MULTI-SERVICE FLOOR BOX (RECEPTACLES AS 
INDICATED)

MULTI-SERVICE POKE THRU (RECEPTACLES AS 
INDICATED)
MULTI-SERVICE POWER POLE (RECEPTACLES AS 
INDICATED)

MULTI-SERVICE ASSEMBLY (RECEPTACLES AS 
INDICATED)

SINGLE RECEPTACLE, 120V, CEILING MOUNTED

DUPLEX RECEPTACLE, 120V, CEILING MOUNTED

DOUBLE DUPLEX RECEPTACLE, 120V, CEILING 
MOUNTED

N/A

N/A

N/A

N/A

N/A

INDICATES 15AN/A

RECEPTACLE TYPES

DEDICATED CIRCUITD

GROUND FAULT CIRCUIT INTERRUPTERG
GROUND FAULT CIRCUIT INTERRUPTER AND TAMPER 
RESISTANTGT

ISOLATED GROUNDIG

TAMPER RESISTANTT

INTEGRAL USB PORT(S)U

WEATHER RESISTANT COVERWP

SURGE PROTECTORS

INDICATES FULLY CONTROLLEDN/A

FURNITURE SYSTEMS RECEPTACLE, 120V

N/A

ARC FAULT CIRCUIT INTERRUPTERA
ARC FAULT CIRCUIT INTERRUPTER AND TAMPER 
RESISTANTAT

#

#

#

#

RECEPTACLE, NEMA #, CEILING MOUNTED##

CEILING CORD DROP, 120V

SPLIT WIRED RECEPTACLE, 120V, TOP CONTROLLED, 
BOTTOM CONSTANTLY ENERGIZED

PLUG STRIP (HORIZONTAL/VERTICAL)N/A

MULTI-SERVICE FURNITURE BOX (RECEPTACLES AS 
INDICATED)N/A

INDICATES MOUNTED ABOVE COUNTER BACKSPLASH

MULTI-SERVICE CEILING BOX (RECEPTACLES AS 
INDICATED)N/A

MULTI-SERVICE WALL BOX (RECEPTACLES AS 
INDICATED)N/A

ELECTRICAL EQUIPMENT

EQUIPMENT CABINET OR PANEL
EQUIPMENT CONNECTION, FILL INDICATES 
EMERGENCY CIRCUIT
GROUND BAR

MOTOR CONNECTION, 1Ø

MOTOR CONNECTION, 3Ø

BUS DUCT

BUS DUCT PLUGB

SURGE PROTECTIVE DEVICE

TRANSFORMER, NOT TO SCALE

TRANSFORMER, DRAWN TO SCALE

SPD

T

T

480V OR 600V POWER PANELBOARD

208V OR 240V POWER PANELBOARD

AUTOMATIC TRANSFER SWITCHATS

CONTROLS

FUSED SAFETY SWITCH, FUSE RATING INDICATED

NON-FUSED SAFETY SWITCH

COMBINATION MOTOR STARTER AND FUSED SAFETY 
SWITCH, FUSE RATING INDICATED
MOTOR STARTER

MANUAL MOTOR STARTER

ENCLOSED CIRCUIT BREAKER

ENCLOSED CONTACTOR

AUTOMATIC DOOR PUSHPLATE

EMERGENCY SHUTDOWN

DEAD FRONT GFCI

DIRECT DIGITAL CONTROL PANEL

RELAY

THERMOSTAT

TIME CLOCK

VARIABLE FREQUENCY DRIVE

PUSH BUTTON CONTROL STATION

DDC

R

TC

VFD

TOGGLE SWITCH, MOTOR RATEDM

T

TOUCHLESS AUTOMATIC DOOR OPENER

T

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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ABBREVIATIONS
#/C MULTI-CONDUCTOR, # INDICTATES

QUANTITY
(D) DEMOLISH
(E) EXISTING
(N) NEW
(R) EXISTING TO BE RELOCATED
1/C SINGLE CONDUCTOR
A AMPS
A/C AIR CONDITIONING UNIT
AC ALTERNATING CURRENT
ACH ABOVE COUNTER HEIGHT
ACT ACOUSTICAL CEILING TILE
ADA AMERICANS WITH DISABILITIES ACT
ADJ ADJUSTABLE
AF AMP FRAME
AFC ABOVE FINISHED CEILING
AFCI ARC FAULT CIRCUIT INTERRUPTER
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AHJ AUTHORITY HAVING JURISDICTION
AHU AIR HANDLING UNIT
AIC AMPERE INTERRUPTING CAPACITY
AL ALUMINUM
ALD ASSISTED LISTENING DEVICE
ALT ALTERNATE
ARCH ARCHITECTURAL
AS AMP SWITCH
AT AMP TRIP
ATS AUTOMATIC TRANSFER SWITCH
AUTO AUTOMATIC
AV AUDIO VISUAL
AVG AVERAGE
AWG AMERICAN WIRE GAUGE
BC BONDING CONDUCTOR
BCU BARE COPPER
BFC BELOW FINISHED CEILING
BFG BELOW FINISHED GRADE
BKR BREAKER
BLDG BUILDING
BOF BOTTOM OF FIXTURE
BOH BACK OF HOUSE
BTM BOTTOM
C CONDUIT
C/W COMPLETE WITH
CAP CAPACITY
CATV COMMUNITY ANTENNA TELEVISION
CB CIRCUIT BREAKER
CCTV CLOSED CIRCUIT TELEVISION
CEC CANADIAN ELECTRIC CODE
CFOI CONTRACTOR FURNISHED, OWNER

INSTALLED
CIRC CIRCULATING
CKT CIRCUIT
CL CENTERLINE
CLG CEILING
CM CEILING MOUNTED
CMU CONCRETE MASONRY UNIT
CO CONDUIT ONLY
COMM COMMUNICATIONS
CONC CONCRETE
CONN CONNECTION
CONST CONSTRUCTION
CONT CONTINUOUS
CONTR CONTRACTOR
CPT CONTROL POWER TRANSFORMER
CPU CENTRAL PROCESSING UNIT
CR CRITICAL BRANCH
CT CURRENT TRANSFORMERS
CTR CENTER
CU COPPER
CUH CABINET UNIT HEATER
D DEDICATED
DALI DIGITAL ADDRESSABLE LIGHTING

INTERFACE
DC DIRECT CURRENT
DET DETAIL
DIA DIAMETER
DIM DIMENSION
DISC DISCONNECT
DIV DIVISION
DL DAMP LOCATION
DMX DIGITAL MULTIPLEX
DMX-RDM DIGITAL MULTIPLEX REMOTE

DEVICE MANAGEMENT
DN DOWN
DP DISTRIBUTION PANEL
DPDT DOUBLE POLE, DOUBLE THROW
DPR DAMPER
DPST DOUBLE POLE, SINGLE THROW
DWG DRAWING
DWH DOMESTIC WATER HEATER
EA EACH
EC ELECTRICAL CONTRACTOR
EF EXHAUST FAN
ELEC ELECTRICAL
ELEV ELEVATOR
EM EMERGENCY
EM GEN EMERGENCY GENERATOR
EMT ELECTRICAL METALLIC TUBING
ENCL ENCLOSURE
EP ELECTRIC-PNEUMATIC
EPO EMERGENCY POWER OFF
EQ EQUIPMENT BRANCH
EQUIP EQUIPMENT

ABBREVIATIONS
ETD EMERGENCY TRANSFER DEVICE
EWC ELECTRIC WATER COOLER
EXH EXHAUST
EXP EXPLOSION PROOF
EXTER EXTERIOR
F&I FURNISHED AND INSTALLED
FA FIRE ALARM
FAA FIRE ALARM ANNUNCIATOR
FACP FIRE ALARM CONTROL PANEL
FB FLOOR BOX
FCU, FC FAN COIL UNIT
FLR FLOOR
FLUOR FLUORESCENT
FO FIBER (FIBRE) OPTIC
FOH FRONT OF HOUSE
FP FIRE PROTECTION
FPC FORWARD PHASE CONTROL
FS FUSIBLE SWITCH
FSCS FIRE FIGHTER SMOKE CONTROL

STATION
FU FUSE
FVNR FULL VOLTAGE NON REVERSING
FVR FULL VOLTAGE REVERSING
G, GND GROUND
G/Y GREEN YELLOW
GA GAUGE
GAL GALLONS
GC GENERAL CONTRACTOR
GEN GENERATOR
GFI, GFCI GROUND FAULT (CIRCUIT)

INTERRUPTER
H HOT CONDUCTOR
HC HORIZONTAL CROSS CONNECT
HD HAND DRYER
HFF HANDS FREE FIXTURE
HH HANDHOLE
HID HIGH INTENSITY DISCHARGE
HK HOUSE KEEPING PAD
HM HORIZONTALLY MOUNTED
HOA HAND-OFF-AUTO
HOR HORIZONTAL
HP HEAT PUMP
HP HORSEPOWER
HT HEATING
HV HIGH VOLTAGE
HVCB HIGH VOLTAGE CIRCUIT BREAKER
HW HOT WATER
HZ HERTZ
IC INTERMEDIATE CROSS CONNECT
ID INSIDE DIAMETER
IDF INTERMEDIATE DISTRIBUTION

FRAME
IG ISOLATED GROUND
IMC INTERMEDIATE METAL CONDUIT
INST INSTANTANEOUS
IP INTERNET PROTOCOL
JB JUNCTION BOX
K KIRK KEY INTERLOCK
KAIC KILO-AMPS INTERRUPTING

CAPACITY
KV KILOVOLT
KVA KILOVOLT-AMPERES
KW KILOWATT
LED LIGHT EMITTING DIODE
LR LEGALLY REQUIRED
LS LIFE SAFETY BRANCH
LSIG LONG TIME, SHORT TIME,

INSTANTANEOUS, GROUND FAULT
LTG LIGHTING
LV LOW VOLTAGE
MAU MAKE UP AIR UNIT
MAX MAXIMUM
MC METAL CLAD CABLE
MCA MINIMUM CIRCUIT AMPS
MCB MAIN CIRCUIT BREAKER
MCC MOTOR CONTROL CENTER
MCCB MOLDED CASE CIRCUIT BREAKER
MCP MOTOR CIRCUIT PROTECTOR
MCT MAIN CROSS CONNECT
MDF MAIN DISTRIBUTION FRAME
MDP MAIN DISTRIBUTION PANEL
MECH MECHANICAL
MET MAIN EARTHING TERMINAL
MFR MANUFACTURER
MH MANHOLE
MIN MINIMUM
MISC MISCELLANEOUS
MLO MAIN LUG ONLY
MM MULTIMODE FIBER (FIBRE) OPTIC

STRAND
MSB MAIN SWITCHBOARD
MTD MOUNTED
MTG MOUNTING
MTS MAIN TERMINAL SPACE
MV MEDIUM VOLTAGE
MVCB MEDIUM VOLTAGE CIRCUIT

BREAKER
MW MICROWAVE OVEN
N NEUTRAL
NAC NOTIFICATION APPLIANCE CIRCUIT
NC NORMALLY CLOSED
NEC NATIONAL ELECTRIC CODE
NEMA NATIONAL ELECTRICAL

MANUFACTURERS ASSOCIATION

ABBREVIATIONS
NIC NOT IN CONTRACT
NL NIGHT LIGHT
NO NORMALLY OPEN
NTS NOT TO SCALE
OC ON CENTER
OD OUTSIDE DIAMETER
OFCI OWNER FURNISHED, CONTRACTOR

INSTALLED
OFE OWNER FURNISHED EQUIPMENT
OH OVERHEAD
OL OVERLOAD
OS OCCUPANCY SENSOR, OPTIONAL

STANDBY
OSP OUTSIDE PLANT
P POLE
PA PUBLIC ADDRESS
PB PULL BOX
PD PUNCHDOWN
PF POWER FACTOR
PNL PANEL
POE POINT OF ENTRANCE
POS POINT OF SERVICE
PR PAIR
PT POTENTIAL TRANSFORMERS
PTS PNEUMATIC TUBE STATION
PTZ PAN/TILT/ZOOM
PV PHOTOVOLTAIC
PVC POLYVINYL CHLORIDE
PWR POWER
RA RETURN AIR
REC RECESSED
RECP RECEPTACLE
REQD REQUIRED
REX REQUEST TO EXIT
RM ROOM
RNC RIGID NON-METALLIC CONDUIT
RO RACEWAY ONLY
RPC REVERSE PHASE CUT
RSC, RGS RIGID STEEL CONDUIT
SCCR SHORT CIRCUIT CURRENT RATING
SEC SECURITY
SECT SECTION
SIM SIMILAR
SM SINGLE MODE FIBER OPTIC STRAND
SMR SURFACE MOUNTED RACEWAY
SPD SURGE PROTECTED DEVICE
SPDT SINGLE POLE DOUBLE THROW
SPECS SPECIFICATIONS
SPST SINGLE POLE SINGLE THROW
SS STAINLESS STEEL
ST SHUNT TRIP
STD STANDARD
SW SWITCH
SWBD SWITCHBOARD
SWGR SWITCHGEAR
SYS SYSTEM
TBB TELECOMMUNICATIONS BACKBONE
TC TEMPERATURE CONTROL OR

TERMINAL CABINET
TE TELECOMMUNICATIONS

ENCLOSURE
TELE TELEPHONE
TELECOM TELECOMMUNICATIONS
TEMP TEMPERATURE
TERM TERMINAL
TGB TELECOMMUNICATIONS GROUND

BAR
TMGB TELECOMMUNICATIONS MAIN

GROUND BAR
TOF TOP OF FIXTURE
TP TAMPER RESISTANT
TR TELECOMMUNICATIONS ROOM
TSP TWISTED SHIELDED PAIR
TSTAT THERMOSTAT
TTB TELECOM TERMINAL BOARD
TV TELEVISION
TYP TYPICAL
UG UNDERGROUND
UH UNIT HEATER
UNO UNLESS NOTED OTHERWISE
UNV UNIVERSAL VOLTAGE
UPS UNINTERRUPTIBLE POWER SUPPLY
USB UNIVERSAL SERIAL BUS
UTP UNSHIELDED TWISTED PAIR
UV UNIT VENTILATOR
V VOLTS
VA VOLT-AMPS
VAV VARIABLE AIR VOLUME
VC VOLUME CONTROL
VDT VISUAL DISPLAY TERMINAL
VERT VERTICAL
VFD VARIABLE FREQUENCY DRIVE
VIF VERIFY IN FIELD
VOL VOLUME
VT VAPOR TIGHT
W WIRE, WATT
WAP WIRELESS ACCESS POINT
WG WIREGUARD
WL WET LOCATION
WP WEATHERPROOF
WT WATERTIGHT
XFMR TRANSFORMER
Ø, PH PHASE
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SPACE

SPACE

LSIG

LSIG

AS

SB

SPD

TS

VS

G

X

K

A

DMS

M

METER

V

O/L

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

50

50

50

50

50

50

50
51

50

LSIG

?

TOP OF BACKSPLASH
COUNTER HEIGHT

3' 
- 5

 1/
2"

6' 
- 1

0 1
/2"

6' 
- 1

0 1
/2"

MI
N

1' 
- 0

"

PANELBOARD 
OR CABINET

6' 
- 3

"

7' 
- 0

 1/
2"

F FAA

B S

0' 
- 5

"

FINISHED FLOOR

STANDARD MOUNTING HEIGHTS

1' 
-6

"

SCHEMATICS
CABLE IDENTIFICATION, TABLE

SHORT CIRCUIT CURRENT RATING, # INDICATES 
RATING

PANEL, 
SINGLE TUB

PANEL, DOUBLE TUB, 
MAIN LUGS

KEY OPERATED SWITCH

PANEL, DOUBLE TUB, 
FEED THRU LUGS

AC/DC INVERTER

ZERO SEQUENCE CURRENT TRANSFORMER

CURRENT TRANSFORMER

POTENTIAL TRANSFORMER

DRAW OUT FUSE AND POTENTIAL TRANSFORMER

RELAY, SINGLE FUNCTION

RELAY, DUAL FUNCTION

RELAY, MULTIFUNCTION

RELAY, TRIP UNIT

SHORTING BLOCK

TEST SWITCH

VOLTAGE METER SWITCH

AMPERAGE METER SWITCH

DIGITAL METERING SYSTEM

VOLTMETER

AMMETER

INLINE SOCKET METER

METER

GENERATOR

AUTOMATIC TRANSFER SWITCH, DUAL BYPASS

AUTOMATIC TRANSFER SWITCH, SINGLE BYPASS

TRANSFER SWITCH

CONTACT

BIMETALLIC THERMAL OVERLOAD

ELECTRONIC THERMAL OVERLOAD

GROUND STUD

SURGE PROTECTION DEVICE

BUS DUCT

BUS

FEEDER

CAPACITOR

GROUND

RESISTOR

INDUCTOR

BATTERY

CIRCUIT BREAKER, LOW VOLTAGE, FIXED

CIRCUIT BREAKER, LOW VOLTAGE, DRAW OUT

CIRCUIT BREAKER, LOW VOLTAGE, WITH LIMITER

SPACE, DRAW OUT BREAKER

SPACE, FIXED BREAKER

DRAW OUT BREAKER C/W INTEGRAL SOLID STATE TRIP 
UNIT

DRAW OUT BREAKER C/W SERIES 
ELECTROMECHANICAL TRIP UNIT

FUSE

TRANSFORMERAUTOTRANSFORMER

TRANSFORMER CONFIGURATION, DELTA

TRANSFORMER CONFIGURATION, DELTA, OPEN

TRANSFORMER CONFIGURATION, DELTA, CORNER 
GROUND

TRANSFORMER CONFIGURATION, WYE

TRANSFORMER CONFIGURATION, WYE, SOLID 
GROUND

TRANSFORMER CONFIGURATION, WYE, RESISTOR, 
GROUND

TRANSFORMER CONFIGURATION, WYE, RESISTOR, 
CURRENT TRANSFORMER, GROUND

TRANSFORMER CONFIGURATION, WYE, INDUCTOR, 
CURRENT TRANSFORMER, GROUND

TRANSFORMER CONFIGURATION, ZIGZAG

CONNECTION, CONNECTED

NOT CONNECTED

CONNECTION, DRAW OUT, DISCONNECTED

CONNECTION, SPLICE

CIRCUIT BREAKER, MEDIUM VOLTAGE, FIXED

CIRCUIT BREAKER, MEDIUM VOLTAGE, DRAW OUT

CIRCUIT BREAKER, MEDIUM VOLTAGE, VACUUM 
INTERRUPTER

SWITCH, NON-FUSED LOAD BREAK

SWITCH, FUSED LOAD BREAK

SWITCH, NON-FUSED LOAD BREAK WITH GROUNDING 
POSITION

SWITCH, NON-FUSED DOUBLE LOAD BREAK

FUSED CUTOUT

STRESS CONE

POTHEAD

LOAD BREAK ELBOW

DEAD BREAK ELBOW

LIGHTNING ARRESTOR, MOV TYPE

LIGHTNING ARRESTOR, GAP TYPE

INDICATOR, VOLTAGE PRESENT

CONNECTION, FEED FROM/TO

CABLE IDENTIFICATION, TEXT

CABLE IDENTIFICATION, TEXT

SCHEMATICS

CIRCUIT IDENTIFICATION, SEE FEEDER TABLE
A = ALUMINUM
C = COPPER
M = METAL CLAD

QUANTITY OF GROUND CONDUCTORS, SIZE PER FEEDER 
TABLE

0 = NOT REQUIRED
1 = 1 GROUND CONDUCTOR
2 = 1 GROUND CONDUCTOR AND 1 ISOLATED GROUND 

CONDUCTOR
QUANTITY OF NEUTRAL CONDUCTORS, SIZE PER FEEDER 
TABLE

0 = NOT REQUIRED
1 = 1 NEUTRAL CONDUCTOR
2 = 2 NEUTRAL CONDUCTORS

QUANTITY OF PHASE CONDUCTORS, SIZE PER FEEDER TABLE

4 #12+ 1 #12G, [SIZE]C

4 SETS (3×1/C 600 kcmil +1 #3/0G, Cu, 15kV, 133%, TR-XLPE, [SIZE]C)

CONDUIT SIZE

QUANTITY AND SIZE OF GROUNDS

QUANTITY AND SIZE OF CONDUCTORS

CONDUIT SIZE

QUANTITY AND SIZE OF GROUNDS

QUANTITY AND SIZE OF CONDUCTORS

QUANTITY OF SETS

SCHEMATICS

CABLE TYPE

INSULATION LEVEL

INSULATION VOLTS

MATERIAL

MULTI-CONDUCTOR CABLE, # INDICATES QUANTITY 
OF CONDUCTORS

SINGLE CONDUCTOR CABLE, # INDICATES QUANTITY 
OF CABLES#×1/C

#/C

C01
13 1

#

TERMINAL BLOCK

FEEDER GENERAL NOTES:
1. COPPER CONDUCTORS ARE BASED ON TYPE THHN/THWN COPPER 

CONDUCTORS ONLY. CONDUITS BASED ON THHN/THWN CONDUCTORS 
ONLY. OTHER CONDUCTORS MAY REQUIRE LARGER CONDUITS.

2. ALUMINUM CONDUCTORS ARE BASED ON TYPE XHHN COMPACT STRANDED 
ALUMINUM CONDUCTORS ONLY. CONDUITS BASED ON XHHN CONDUCTORS 
ONLY. OTHER CONDUCTORS MAY REQUIRE LARGER CONDUITS.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 
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ALUMINUM FEEDERS

ID

NOMINAL
CIRCUIT
RATING SETS CONDUCTORS GROUND

CONDUIT W/ N
(4W)

CONDUIT W/O
N (3W)

A01 100 1 #1/0 #6 2" 2"
A02 125 1 #2/0 #4 2" 2"
A03 150 1 #3/0 #4 2" 2"
A04 175 1 #4/0 #4 2 1/2" 2"
A05 200 1 250 kcmil #4 2 1/2" 2 1/2"
A06 225 1 350 kcmil #2 3" 2 1/2"
A07 250 1 350 kcmil #2 3" 2 1/2"
A08 300 1 500 kcmil #2 3 1/2" 3"
A09 350 1 750 kcmil #1 4" 3 1/2"
A10 400 2 250 kcmil #1 2 1/2" 2 1/2"
A11 450 2 350 kcmil #1/0 3" 2 1/2"
A12 500 2 350 kcmil #1/0 3" 2 1/2"
A13 600 2 500 kcmil #2/0 3 1/2" 3"
A14 800 3 350 kcmil #3/0 3" 3"
A15 900 3 500 kcmil #4/0 3 1/2" 3"
A16 1000 3 600 kcmil #4/0 4" 4"
A17 1200 4 500 kcmil 250 kcmil 3 1/2" 3"
A18 1600 6 400 kcmil 350 kcmil 3" 2 1/2"
A19 2000 6 750 kcmil 500 kcmil 4" 4"
A20 2500 7 750 kcmil 750 kcmil 5" 4"
A21 3000 8 750 kcmil 750 kcmil 5" 4"
A22 4000 11 750 kcmil 750 kcmil 5" 4"

COPPER FEEDERS

ID

NOMINAL
CIRCUIT
RATING SETS CONDUCTORS BOND

CONDUIT W/
NEUTRAL (4W)

CONDUIT W/O
NEUTRAL (3W) MAXIMUM LENGTH*

C01 20 1 #12 #12 3/4" 3/4"
C02 30 1 #10 #12 3/4" 3/4"
C03 40 1 #8 #10 3/4" 3/4"
C04 50 1 #6 #10 1" 3/4"

C05A 60 1 #4 #10 1" 1" *BASED ON 75 DEGREE
C05B 60 1 #4 #10 1 1/4" 1 1/4" *BASED ON 60 DEGREE
C06 70 1 #4 #8 1 1/4" 1 1/4"

C07A 80 1 #4 #8 1 1/4" 1 1/4" *BASED ON 75 DEGREE
C07B 80 1 #3 #8 1 1/4" 1 1/4" *BASED ON 60 DEGREE
C08 90 1 #3 #8 1 1/4" 1 1/4"

C09A 100 1 #3 #8 1 1/4" 1 1/4" *BASED ON 75 DEGREE
C09B 100 1 #1 #6 1 1/2" 1 1/2" *BASED ON 60 DEGREE
C10 125 1 #1 #6 1 1/2" 1 1/2"
C11 150 1 #1/0 #6 2" 1 1/2"
C12 175 1 #2/0 #6 2" 2"
C13 200 1 #3/0 #6 2" 2"
C14 225 1 #4/0 #4 2 1/2" 2"
C15 250 1 250 kcmil #4 2 1/2" 2 1/2"
C16 300 1 350 kcmil #3 3" 2 1/2"
C17 350 1 500 kcmil #3 3 1/2" 3"
C18 400 2 #3/0 #6 2" 2"
C19 450 2 #4/0 #4 2 1/2" 2"
C20 500 2 250 kcmil #4 2 1/2" 2 1/2"
C21 600 2 350 kcmil #3 3" 2 1/2"

C22A 800 3 350 kcmil #3 3" 2 1/2"
C22B 800 4 #3/0 #6 2" 2"
C23 900 3 350 kcmil #3 3" 2 1/2"
C24 1000 3 500 kcmil #3 3 1/2" 3"
C25 1200 4 350 kcmil #3 3" 2 1/2"
C26 1600 5 500 kcmil #3 3 1/2" 3"
C27 2000 6 500 kcmil #3 3 1/2" 3"
C28 2500 7 500 kcmil #3 3 1/2" 3"
C29 3000 8 500 kcmil #3 3 1/2" 3"
C30 4000 11 500 kcmil #3 3 1/2" 3"

DRAWING INDEX
NO. DRAWING NAME

E-001 SYMBOLS, NOTES AND ANNOTATIONS
E-002 SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-210 OPERATIONS BUILDING ELECTRICAL ROOF PLAN
E-220 MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN
E-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN
E-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN
E-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN
E-230 FUEL/BRAKE/TIRE REPAIR BUILDING ELECTRICAL ROOF PLAN
E-240 BUS WASH/BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN
E-250 DETAIL/CLEANING BUILDING ELECTRICAL ROOF PLAN
E-600 ELECTRICAL SINGLE LINE DIAGRAM
E-601 ELECTRICAL SINGLE LINE DIAGRAM
E-700 PANEL SCHEDULES
E-701 PANEL SCHEDULES
E-702 PANEL SCHEDULES
E-703 PANEL SCHEDULES
E-704 PANEL SCHEDULES
E-800 CONDUIT SCHEDULES
E-801 CONDUIT SCHEDULES
E-802 CONDUIT SCHEDULES
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GENERAL NOTES
1. ALL THE SIZES OF ELECTRICAL DISCONNECT SWITCHES, MOTOR RATED 

SWITCHES, CONDUIT AND WIRE SIZES FOR THE MECHANICAL EQUIPMENT 
ARE BASED ON NEW MECHANICAL EQUIPMENT THAT IS GOING TO BE 
INSTALLED. 

2. ALL ELECTRICAL EQUIPMENT INSTALLED OUTDOORS SHALL BE IN WEATHER 
PROOF ENCLOSURES PER CEC 406.

3. REFER TO SHEETS E-800, E-801 AND E-802 CONDUIT SCHEDULES FOR 
VOLTAGE, PHASE, CONDUIT AND WIRE SIZES FOR ALL MECHANICAL 
EQUIPMENT BEING REPLACED.

4. ALL THE EXISTING CONNECTIONS SPECIFIED IN NOTES 1, 2 & 3 SHALL BE 
PROVIDED FOR THE NEW MECHANICAL EQUIPMENT.

5. NEW DISCONNECT SWITCHES TO BE PROVIDED AND INSTALLED TO MATCH 
EXISTING CONDITIONS.

6. KEY NOTES ARE PER SHEET NOT PER PROJECT.

KEY NOTES:
VIA TIMECLOCK TC4-1 IN ROOM 103.

SMOKE DETECTOR CONTACT TO 'FACP'.

VIA RELAY R1 IN ROOM 103.

EXISTING RECEPTACLE TO REMAIN. PROTECT IN PLACE.

PROVIDE NEW 480V, 3PH, 60A DS, 40AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING. EXTEND EXISTING CONDUIT AND WIRES AND CONNECT THE NEW 
INTEGRATED RECEPTACLE PROVIDED WITH NEW MECHANICAL EQUIPMENT 
TO EXISTING CIRCUIT AS INDICATED.

PROVIDE NEW 480V, 3PH, 60A DS, 50AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING. EXTEND EXISTING CONDUIT AND WIRES AND CONNECT THE NEW 
INTEGRATED RECEPTACLE PROVIDED WITH NEW MECHANICAL EQUIPMENT 
TO EXISTING CIRCUIT AS INDICATED.

PROVIDE NEW 480V, 3PH, 30A DS, 30AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING. EXTEND EXISTING CONDUIT AND WIRES AND CONNECT THE NEW 
INTEGRATED RECEPTACLE PROVIDED WITH NEW MECHANICAL EQUIPMENT 
TO EXISTING CIRCUIT AS INDICATED.

PROVIDE NEW 480V, 3PH, 30A DS, 20AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING.  EXTEND EXISTING CONDUIT AND WIRES AND CONNECT THE 
NEW INTEGRATED RECEPTACLE PROVIDED WITH NEW MECHANICAL 
EQUIPMENT TO EXISTING CIRCUIT AS INDICATED.

PROVIDE NEW 120V, 1PH, MOTOR RATED MANUAL SWITCH. CONNECT TO 
EXISTING CIRCUIT AS INDICATED. CONTRACTOR TO REPLACE THE 
PORTION OF CONDUIT THAT IS EXPOSED ABOVE THE ROOF, PROVIDE NEW 
CONDUCTORS TO MATCH EXISTING.

PROVIDE NEW 208V, 1PH, 30A DS, 25AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF, PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING.
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved
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DISTRIBUTION PANEL 'DB5'
3000A, 480/277V, 3PH, 4W, 65KAIC

MOTOR CONTROL CENTER 'MCC5' 600A, 480/277V, 3PH, 4W, 42KAIC

DISTRIBUTION BOARD "DB5A"
1600A, 480/277V, 3PH, 4W, 42KAIC

DISTRIBUTION PANEL "DB5B" 400A, 208/120V, 3PH, 4W, 42KAIC

MOTOR CONTROL CENTER 'MCC5A' 600A, 480/277V, 3PH, 4W, 42KAIC

DISTRIBUTION PANEL "DB4"
400A, 480/277V, 3PH, 4W, 42KAIC

GENERAL NOTES:

1. ALL ELECTRICAL EQUIPMENT IS EXISTING TO REMAIN UNLESS OTHERWISE
NOTED.
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5 5 5 5 5 5

5

KEY NOTES:

EXISTING 1/2"C-1#8 BC.

EXISTING 1/2"C-1#6 BC.

EXISTING 1/2"C-1#2 BC.

EXISTING 3/4"C-1#1/0 BC.

EXISTING ELECTRICAL POWER AND CONTROL PANELS TO BE RE-USED.

PROVIDE NEW DISCONNECT SWITCHES FOR REPLACED MECHANICAL
UNITS. REFER TO SHEET E-800 FOR SIZES OF NEW DISCONNECTS.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 96 A

Existing Total Conn. Load: 34710 VA

Total Est. Demand: 102 A

Total Conn.: 102 A

Total Est. Demand: 36792 VA

Total Conn. Load: 36792 VA

Spare 36792 VA 100.00% 36792 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 90 A 111 A 112 A

Total Load: 10.76 kVA 12.99 kVA 13.04 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- 100 -- 1 20 A DAMPERS 40
37 IRRIGATION CONTROLLER - C 20 A 1 -- 0 696 -- 1 20 A SF 4-1 38
35 -- -- -- -- 4350 1737 -- -- -- -- 36
33 ELECTRIC RANGE 60 A 2 -- 4350 1737 -- 2 25 A AC 4-2 34
31 Spare 20 A 1 -- 0 1737 -- -- -- -- 32
29 HOOD 20 A 1 -- 600 1737 -- 2 25 A AC 4-1 30
27 RECEPTACLE 20 A 1 -- 180 3120 -- -- -- -- 28
25 RECEPTACLES OC-12 30 A 1 -- 500 3120 -- 2 40 A LOT MONITORING SHACK 26
23 RECEPTACLES OC-12 20 A 1 -- 360 600 -- 1 20 A BUS STOP SHELTER 24
21 RECEPTACLES OC-12 20 A 1 -- 360 1840 -- 1 40 A EMPLOYEE ENTRANCE GATE 22
19 RECEPTACLES PBX 20 A 1 -- 360 1840 -- 1 40 A BUS ENTRANCE GATE 20
17 RECEPTACLES PBX 20 A 1 -- 360 1840 -- 1 40 A BUS ENTRANCE GATE 18
15 SPACE 20 A 1 -- 450 100 -- 1 20 A IRRIGATION CONTROLLER - B 16
13 MASTER INTERCOM CTRL PNL 20 A 1 -- 500 100 -- 1 20 A IRRIGATION CONTROLLER - A 14
11 MASTER DOOR CTRL PNL 20 A 1 -- 500 360 -- 1 20 A ROOF RECEPTACLES 12
9 ANNUNCIATOR-4 20 A 1 -- 180 50 -- 1 20 A EF TIME CLOCK 10
7 LAV/UR CONTROLS 20 A 1 -- 1200 180 -- 1 20 A EF 4-4 8
5 PAC-1 20 A 1 -- 180 420 -- 1 20 A EF 4-3 6
3 MTCC-4 20 A 1 -- 100 420 -- 1 20 A EF 4-2 4
1 Spare 20 A 1 -- 180 348 -- 1 20 A EF 4-1 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 4LC Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 119 A

Existing Total Conn. Load: 98911 VA

Total Est. Demand: 120 A

Total Conn.: 120 A

Total Est. Demand: 99409 VA

Total Conn. Load: 99409 VA

Spare 99409 VA 100.00% 99409 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 128 A 120 A 113 A

Total Load: 35.14 kVA 33.08 kVA 31.19 kVA

41 Space -- 1 -- -- 6485 -- -- -- -- 42
39 Space -- 1 -- -- 8530 -- -- -- -- 40
37 Space -- 1 -- -- 8335 -- 3 70 A PANEL 5LA (VIA XFMR 5TA) 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- 1496 -- -- -- -- 32
29 Space -- 1 -- -- 1496 -- -- -- -- 30
27 Space -- 1 -- -- 1496 -- 3 20 A SF 5-12, 5-13 & EF 5-34 28
25 STEAM CLEAN LTG 20 A 1 -- 1632 5600 -- -- -- -- 26
23 STEAM CLEAN LTG 20 A 1 -- 1632 5600 -- -- -- -- 24
21 BAY LTG 20 A 1 -- 1398 5600 -- 3 30 A SC-3 HOT PRESS. WASHER 22
19 BAY LTG 20 A 1 -- 1398 504 -- 1 20 A CANOPY LTG 20
17 BAY LTG 20 A 1 -- 2156 588 -- 1 20 A CANOPY LTG 18
15 BAY LTG 20 A 1 -- 2156 420 -- 1 20 A CANOPY LTG 16
13 BAY LTG 20 A 1 -- 1966 336 -- 1 20 A CANOPY LTG 14
11 BAY LTG 20 A 1 -- 1988 7167 -- -- -- -- 12
9 STEAM CLEAN LTG 20 A 1 -- 2228 7167 -- -- -- -- 10
7 STEAM CLEAN LTG 20 A 1 -- 2228 7167 -- 3 60 A SC-1 PARALLELOGRAM LIFT 8
5 SITE LIGHTING 20 A 1 -- 2880 1200 -- 1 20 A WALL LIGHTING 6
3 SITE LIGHTING 20 A 1 -- 2880 1200 -- 1 20 A WALL LIGHTING 4
1 SITE LIGHTING 20 A 1 -- 2880 1600 -- 1 20 A WALL LIGHTING 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 22K
Name: 5HA Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 88 A

Existing Total Conn. Load: 73134 VA

Total Est. Demand: 87 A

Total Conn.: 87 A

Total Est. Demand: 72486 VA

Total Conn. Load: 72486 VA

Spare 72486 VA 100.00% 72486 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 93 A 82 A 88 A

Total Load: 25.62 kVA 22.77 kVA 24.09 kVA

41 Spare 20 A 1 -- 0 4155 -- -- -- -- 42
39 Spare 20 A 1 -- 0 3680 -- -- -- -- 40
37 Spare 20 A 1 -- 0 6330 -- 3 50 A PANEL 5LH (VIA XFMR 5TE) 38
35 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 36
33 TEL, ELECT, LUBE, C.A. LTG 20 A 1 -- 385 0 -- 1 20 A Spare 34
31 TEL, ELECT, LUBE, C.A. LTG 20 A 1 -- 539 0 -- 1 20 A Spare 32
29 PARTS ROOM LTG 20 A 1 -- 2530 0 -- 1 20 A Spare 30
27 PARTS ROOM LTG 20 A 1 -- 2415 0 -- 1 20 A Spare 28
25 PARTS ROOM LTG 20 A 1 -- 2530 0 -- 1 20 A Spare 26
23 PARTS ROOM LTG 20 A 1 -- 2645 1884 -- -- -- -- 24
21 PARTS ROOM LTG 20 A 1 -- 2090 1884 -- -- -- -- 22
19 PARTS ROOM LTG 20 A 1 -- 2243 1884 -- 3 20 A EF 5-31, 5-33, & SF 5-11 20
17 PARTS ROOM LTG 20 A 1 -- 2760 4633 -- -- -- -- 18
15 PARTS ROOM LTG 20 A 1 -- 2645 4633 -- -- -- -- 16
13 PARTS ROOM LTG 20 A 1 -- 2760 4633 -- 3 30 A PS-10 FORKLIFT 14
11 PARTS ROOM LTG 20 A 1 -- 2760 480 -- -- -- -- 12
9 PARTS ROOM LTG 20 A 1 -- 2002 480 -- -- -- -- 10
7 PARTS ROOM LTG 20 A 1 -- 2062 480 -- 3 20 A PS-1 STAK SYSTEM 8
5 SITE LTG 20 A 1 -- 960 1284 -- 1 20 A WALL LTG 6
3 SITE LTG 20 A 1 -- 960 1600 -- 1 20 A WALL LTG 4
1 SITE LTG 20 A 1 -- 960 1200 -- 1 20 A WALL LTG 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 30K
Name: 5HE Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel

1

1

1
1
1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Total Est. Demand: 187 A

Total Conn.: 187 A

Total Est. Demand: 155259 VA

Total Conn. Load: 155259 VA

Spare 155259 VA 100.00% 155259 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 184 A 190 A 188 A

Total Load: 50.88 kVA 52.51 kVA 51.86 kVA

41 -- -- -- -- 1493 5990 -- -- -- -- 42
39 -- -- -- -- 1493 6280 -- -- -- -- 40
37 SM-20 OVERHEAD CRANE 20 A 3 -- 1493 7540 -- 3 70 A PANEL 5LL (VIA XFMR 5TH) 38
35 -- -- -- -- 1267 0 -- 1 20 A Spare 36
33 -- -- -- -- 1267 1200 -- 1 20 A WALL LTG 34
31 SM-6 VERTICAL BAND SAW 20 A 3 -- 1267 1600 -- 1 20 A WALL LTG 32
29 -- -- -- -- 2933 1600 -- 1 20 A WALL LTG 30
27 -- -- -- -- 2933 711 -- 1 20 A VAC, STOR, PAINT MIX LTG 28
25 SM-1 SHEAR 20 A 3 -- 2933 948 -- 1 20 A PAINT BOTH LTG 26
23 -- -- -- -- 17800 1834 -- 1 20 A BODY LTG 24
21 -- -- -- -- 17800 1476 -- 1 20 A BODY LTG 22
19 BP-7 PAINT BOOTH 100 A 3 -- 17800 0 -- 1 20 A LCP5D CONTROL 20
17 -- -- -- -- 3733 2146 -- 1 20 A BODY LTG 18
15 -- -- -- -- 3733 2134 -- 1 20 A BODY LTG 16
13 BP-1 IN-GROUND LIFT 30 A 3 -- 3733 0 -- 1 20 A Spare 14
11 -- -- -- -- 3733 0 -- 1 20 A SMOKER CANOPY LTG 12
9 -- -- -- -- 3733 420 -- 1 20 A CANOPY LTG 10
7 BP-2 IN-GROUND LIFT 30 A 3 -- 3733 504 -- 1 20 A CANOPY LTG 8
5 -- -- -- -- 3733 5600 -- -- -- -- 6
3 -- -- -- -- 3733 5600 -- -- -- -- 4
1 BP-1 IN-GROUND LIFT 30 A 3 -- 3733 5600 -- 3 50 A V-1 COLLECTION VACUUM 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 400 A Mounting: Surface

Location: Phases: 3 Mains Rating: 400 A AIC Rating: 22K
Name: 5HJ Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#

1
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 46 A

Existing Total Conn. Load: 16630 VA

Total Est. Demand: 50 A

Total Conn.: 50 A

Total Est. Demand: 17876 VA

Total Conn. Load: 17876 VA

Spare 17876 VA 100.00% 17876 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 38 A 63 A 52 A

Total Load: 4.55 kVA 7.30 kVA 6.02 kVA

41 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 42
39 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 40
37 RB-7 PARTS WASHER 20 A 1 -- 180 0 -- 1 20 A Spare 38
35 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 360 0 -- 1 20 A Spare 36
33 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 540 0 -- 1 20 A Spare 34
31 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 540 0 -- 1 20 A Spare 32
29 RB-21 DRILL PRESS 20 A 1 -- 1590 0 -- 1 20 A Spare 30
27 RB-8 BUFFER/GRINDER 20 A 1 -- 1000 510 -- 1 20 A UH 5-9 28
25 REC. OFFICE 20 A 1 -- 180 510 -- 1 20 A UH 5-5 26
23 REC. OFFICE 20 A 1 -- 180 2143 -- -- -- -- 24
21 RB-1 WORKBENCH 20 A 1 -- 180 2143 -- 2 30 A HP 5-1 22
19 RB-1 WORKBENCH 20 A 1 -- 180 180 -- 1 20 A EL-1 WORKBENCH W/VISE 20
17 RB-1 WORKBENCH 20 A 1 -- 180 180 -- 1 20 A RECEPTACLES 18
15 RB-1 WORKBENCH 20 A 1 -- 180 360 -- 1 20 A RECEPTACLES 16
13 RB-1 WORKBENCH 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 14
11 RECEPTACLES 20 A 1 -- 360 180 -- 1 20 A EL-12 WORKBENCH 12
9 RECEPTACLES 20 A 1 -- 540 1000 -- 1 20 A EL-2 BUFFER/GRINDER 10
7 RECEPTACLES 20 A 1 -- 540 670 -- 1 20 A RB-25 JIB CRANE 8
5 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 6
3 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 4
1 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LG Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 39 A

Existing Total Conn. Load: 14165 VA

Total Est. Demand: 39 A

Total Conn.: 39 A

Total Est. Demand: 14105 VA

Total Conn. Load: 14105 VA

Spare 14105 VA 100.00% 14105 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 53 A 31 A 35 A

Total Load: 6.27 kVA 3.68 kVA 4.16 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- 0 -- 1 20 A Spare 30
27 Space -- 1 -- -- 0 -- 1 20 A Spare 28
25 L.N.G. U.P.S 20 A 1 -- 0 180 -- 1 20 A EF 5-32 (1/10) 26
23 L.N.G. PANEL 20 A 1 -- 0 670 -- 1 20 A EF 5-30 (1/4) 24
21 Spare 20 A 1 -- 0 800 -- 1 20 A MTC 22
19 F.A.C.P 20 A 1 -- 0 800 -- 1 20 A F/A PNL 20
17 RECEPTACLES 20 A 1 -- 540 800 -- 1 20 A FIRE BELL 18
15 RECEPTACLES 20 A 1 -- 720 100 -- 1 20 A AUT. DRAIN VALVES 16
13 RECEPTACLES 20 A 1 -- 720 1590 -- 1 20 A OVERHEAD SECT. DOOR 14
11 RECEPTACLES 20 A 1 -- 180 385 -- 1 20 A UH 5-1 12
9 RECEPTACLES 20 A 1 -- 180 300 -- 1 20 A PANEL LCP5A 10
7 RECEPTACLES 20 A 1 -- 360 1040 -- -- -- -- 8
5 RECEPTACLES 20 A 1 -- 540 1040 -- 2 20 A AIR DRYER 6
3 RECEPTACLES 20 A 1 -- 540 1040 -- -- -- -- 4
1 RECEPTACLES 20 A 1 -- 540 1040 -- 2 20 A AIR DRYER 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LH Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 103 A

Existing Total Conn. Load: 36970 VA

Total Est. Demand: 104 A

Total Conn.: 104 A

Total Est. Demand: 37324 VA

Total Conn. Load: 37324 VA

Spare 37324 VA 100.00% 37324 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 102 A 106 A 104 A

Total Load: 12.22 kVA 12.63 kVA 12.48 kVA

41 RECEPTACLES 20 A 1 -- 360 900 -- -- -- -- 42
39 RECEPTACLES 20 A 1 -- 360 900 -- -- -- -- 40
37 RECEPTACLES 20 A 1 -- 540 900 -- 3 20 A M-5 DRILL PRESS 38
35 RECEPTACLES 20 A 1 -- 180 1737 -- -- -- -- 36
33 RECEPTACLES 20 A 1 -- 360 1737 -- 2 25 A AC 5-1 34
31 RECEPTACLES 20 A 1 -- 360 1840 -- 1 40 A M-25 FUME EXTRACTOR 32
29 RECEPTACLES 20 A 1 -- 360 510 -- 1 20 A UH 5-10 30
27 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 28
25 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 26
23 REC. OFFICE #149 20 A 1 -- 180 900 -- 1 20 A RECEPTACLES 24
21 BM-19 PIPE THREADING 20 A 1 -- 1130 1080 -- 1 20 A RECEPTACLES 22
19 BM-18 COMP. MITRE SAW 40 A 1 -- 1840 1080 -- 1 20 A RECEPTACLES 20
17 BM-6 BELT/DISC SANDER 40 A 1 -- 4140 720 -- 1 20 A RECEPTACLES 18
15 BM-5 BUFFER GRINDER 20 A 1 -- 1000 1000 -- 1 40 A M-9 BELT DISC SANDER 16
13 BM-6 DUST COLLECTOR 40 A 1 -- 1840 180 -- 1 20 A PLASMA CUTTER M-13 14
11 BM-3 VERTICAL BAND SAW 20 A 1 -- 180 1130 -- 1 20 A M-8 VERTICAL BAND SAW 12
9 BM-2 DRILL PRESS 20 A 1 -- 1600 1150 -- -- -- -- 10
7 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 1150 -- 2 20 A M-7 HORIZONTAL BAND SAW 8
5 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 1000 -- 1 20 A M-6 BUFFER/GRINDER 6
3 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A M-1 WORKBENCH W/VISE 4
1 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A M-1 WORKBENCH W/VISE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LJ Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 63 A

Existing Total Conn. Load: 22670 VA

Total Est. Demand: 62 A

Total Conn.: 62 A

Total Est. Demand: 22446 VA

Total Conn. Load: 22446 VA

Spare 22446 VA 100.00% 22446 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 74 A 52 A 65 A

Total Load: 8.63 kVA 6.20 kVA 7.62 kVA

41 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 42
39 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 40
37 Spare 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 38
35 Spare 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 36
33 WASTE OIL ALARM 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 34
31 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 32
29 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 30
27 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 1590 -- 1 20 A OVERHEAD SECT. DOOR 28
25 RECEPTACLE B-4 20 A 1 -- 180 1590 -- 1 20 A OVERHEAD SECT. DOOR 26
23 PR-25 PARTS WASHER 20 A 1 -- 670 180 -- 1 20 A ROOF RECEPTACLES 24
21 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 530 -- 1 20 A DRINKING FOUNTAIN DF 5-2 22
19 PR-25 PARTS WASHER 20 A 1 -- 670 1375 -- -- -- -- 20
17 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 1375 -- 2 20 A PR-14 FILTER CRUSHER 18
15 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 16
13 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 14
11 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 12
9 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 10
7 B-4 BATTERY CHARGER 20 A 1 -- 500 0 -- 1 20 A Spare 8
5 RECEPTACLES DROP 20 A 1 -- 360 276 -- 1 20 A EF 5-39 6
3 Spare 20 A 1 -- 0 50 -- 1 20 A SOLENOID 4
1 Spare 20 A 1 -- 0 50 -- 1 20 A SOLENOID 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LD Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel
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KEY NOTES:
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 71 A

Existing Total Conn. Load: 25680 VA

Total Est. Demand: 83 A

Total Conn.: 83 A

Total Est. Demand: 30040 VA

Total Conn. Load: 30040 VA

Spare 30040 VA 100.00% 30040 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 113 A 74 A 66 A

Total Load: 13.37 kVA 8.80 kVA 7.88 kVA

41 ROOF RECEPTACLES 20 A 1 -- 720 510 -- 1 20 A Spare 42
39 EF 5-23 (1/4) 20 A 1 -- 670 300 -- 1 20 A FA REMOTE PWR SUPPLY 40
37 -- -- -- -- 2965 1130 -- 1 20 A COILING DOOR 38
35 RTU 5-5 40 A 2 -- 2965 670 -- 1 20 A COILING DOOR 36
33 -- -- -- -- 2965 0 -- 1 20 A Spare 34
31 RTU 5-4 40 A 2 -- 2965 1590 -- 1 20 A OVERHEAD SECT. DOOR 32
29 REC. NETWORK RACK 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 30
27 REC. NETWORK RACK 20 A 1 -- 360 540 -- 1 20 A RECEPTACLES 28
25 REC. NETWORK RACK 20 A 1 -- 360 1200 -- 1 20 A UP-5 SEWING MACHINE STA. 26
23 RECEPTACLES 20 A 1 -- 360 180 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 18
15 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 16
13 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 14
11 SR-8 PARTS WASHER 20 A 1 -- 670 0 -- 1 20 A Spare 12
9 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-14 FLUID MANAGEMENT 10
7 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-11 WORKBENCH W/VISE 8
5 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-11 WORKBENCH W/VISE 6
3 SR-2 SMALL PARTS CLEANER 20 A 1 -- 1130 670 -- 1 20 A SR-9 JIB CRANE 4
1 SR-1 BUFFER GRINDER 20 A 1 -- 1000 0 -- 1 20 A Spare 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LM Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 47 A

Existing Total Conn. Load: 16970 VA

Total Est. Demand: 46 A

Total Conn.: 46 A

Total Est. Demand: 16720 VA

Total Conn. Load: 16720 VA

Spare 16720 VA 100.00% 16720 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 62 A 38 A 40 A

Total Load: 7.42 kVA 4.57 kVA 4.73 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- 510 -- 1 20 A UH 5-7 36
33 Space -- 1 -- -- 510 -- 1 20 A UH 5-6 34
31 Space -- 1 -- -- 1130 -- 1 20 A COILING DOOR 32
29 Space -- 1 -- -- 0 -- 1 20 A Spare 30
27 Space -- 1 -- -- 830 -- 1 20 A PC-2 ABRASIVE PARTS WASH 28
25 Space -- 1 -- -- 830 -- 1 20 A PC-2 ABRASIVE PARTS WASH 26
23 -- -- -- -- 0 0 -- 1 20 A Spare 24
21 -- -- -- -- 0 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 22
19 PC-12 JIB CRANE 20 A 3 -- 1800 180 -- 1 20 A BR-16 ELECTRIC LIFT TRUCK 20
17 Spare 20 A 1 -- 0 1840 -- 1 40 A BR-15 PALLET WRAPPER 18
15 BR-8 20 A 1 -- 0 1130 -- 1 20 A BR-14 TOOL BIT GRINDER 16
13 BR-17 JIB CRANE 20 A 1 -- 670 1130 -- 1 20 A BR-11 ADJ WORK TABLE 14
11 BR-17 JIB CRANE 20 A 1 -- 670 510 -- 1 20 A BR-9 DUST COLLECTOR 12
9 BR-4 WORKBENCH 20 A 1 -- 180 420 -- 1 20 A EF 5-38 (1/4) 10
7 BR-4 WORKBENCH 20 A 1 -- 180 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 8
5 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 6
3 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 4
1 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-1 BRAKE LATHE (CNC) 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LN Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 74 A

Existing Total Conn. Load: 26775 VA

Total Est. Demand: 74 A

Total Conn.: 74 A

Total Est. Demand: 26671 VA

Total Conn. Load: 26671 VA

Spare 26671 VA 100.00% 26671 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 81 A 65 A 80 A

Total Load: 9.51 kVA 7.81 kVA 9.35 kVA

41 HOT WATER DISPENSER 20 A 1 -- 1300 20 -- 1 20 A BD-1 BY-PASS DAMPER 42
39 -- -- -- -- 2160 55 -- 1 20 A EF 5-15 (1/15) 40
37 PANEL 5U 40 A 2 -- 2340 55 -- 1 20 A EF -14 (1/15) 38
35 -- -- -- -- 720 420 -- 1 20 A EF 5-13 (1/4) 36
33 -- -- -- -- 900 55 -- 1 20 A EF 5-12 (1/15) 34
31 PANEL 5LW 50 A 3 -- 1080 156 -- 1 20 A EF 5-11 (1/15) 32
29 Spare 20 A 1 -- 0 1300 -- 1 20 A COPIER 30
27 Spare 20 A 1 -- 0 500 -- 1 20 A DRINKING FOUNTAIN 28
25 ROOF RECPT. 20 A 1 -- 0 900 -- 1 20 A RECEPTACLES RESTROOM 26
23 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 720 540 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 720 720 -- 1 20 A RECEPTACLES 18
15 RECEPTACLES 20 A 1 -- 900 720 -- 1 20 A RECEPTACLES 16
13 RECEPTACLES 20 A 1 -- 720 720 -- 1 20 A RECEPTACLES 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A GARBAGE DISPOSAL 12
9 RECEPTACLES 20 A 1 -- 540 180 -- 1 20 A RECEPTACLE COUNTER 10
7 RECEPTACLES 20 A 1 -- 900 1200 -- 1 20 A MICROWAVE 8
5 PROJECTION SCREEN 20 A 1 -- 510 1000 -- 1 20 A REFRIGERATOR 6
3 REC. INTERNS OFFICE 20 A 1 -- 360 180 -- 1 20 A REC. ASSIST. OFFICE 4
1 REC. REBUILD OFFICE 20 A 1 -- 180 180 -- 1 20 A REC. MANAGER OFFICE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LP Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 93 A

Existing Total Conn. Load: 33651 VA

Total Est. Demand: 92 A

Total Conn.: 92 A

Total Est. Demand: 33121 VA

Total Conn. Load: 33121 VA

Spare 33121 VA 100.00% 33121 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 101 A 98 A 81 A

Total Load: 11.91 kVA 11.49 kVA 9.73 kVA

41 Spare 20 A 1 -- 0 1920 -- -- -- -- 42
39 -- -- -- -- 1080 1530 -- -- -- -- 40
37 PANEL 5UC 30 A 2 -- 720 1860 -- 3 40 A PANEL 5LS 38
35 Spare 20 A 1 -- 0 1200 -- 1 20 A DOCK LEVELER 36
33 MASTER INTERCOM CTRL PNL 20 A 1 -- 500 1130 -- 1 20 A COILING DOOR 34
31 MASTER DOOR CTRL PNL 20 A 1 -- 500 1130 -- 1 20 A COILING DOOR 32
29 -- -- -- -- 1267 540 -- 1 20 A RECEPTACLES 30
27 -- -- -- -- 1267 540 -- 1 20 A RECEPTACLES 28
25 SHREDDER 25 A 3 -- 1267 540 -- 1 20 A RECEPTACLES 26
23 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 720 540 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 720 900 -- 1 20 A RECEPTACLES RESTROOMS 18
15 RECEPTACLES 20 A 1 -- 720 1300 -- 1 20 A HOT WATER DISPENSER 16
13 RECEPTACLES 20 A 1 -- 720 1590 -- 1 20 A GARBAGE DISPOSAL 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 12
9 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 10
7 RECEPTACLES 20 A 1 -- 540 1000 -- 1 20 A REFRIGERATOR 8
5 RECEPTACLES 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES COUNTER 6
3 EF 5-40 20 A 1 -- 420 180 -- 1 20 A REC. OFFICE 4
1 CAMERAS 6, 7, 8 & 9 20 A 1 -- 600 180 -- 1 20 A REC. MANAGER OFFICE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LK Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

1

COMPONENT EXCHANGE 148
5HK (VIA TFMR 5TJ)

STORAGE 155
5HH (VIA XFMR 5TG)

ELECTRICAL RM 202
DB5B

CLEAN SHOP 141
5HL (VIA XFMR 5TK)

5LK 5LM

5LN 5LP
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.
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The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300

Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY

OCTA

DRAWN BY: 

CHECKED BY: 

DATE: 

SCALE: 

SHEET: 

5/8/2024 9:59:51 AM

A
u

to
d

e
s
k 

D
o

c
s:

//
2
0
1

4
2

3
3

7
0

3
_
S

a
n

ta
_
A

n
a
_
B

u
s/

e
le

c
_
S

a
n

ta
A

n
a
B

u
s
_
2

0
1

4
2
3

3
7

0
3

.r
vt

NTS

E-703

AD

PKE

02/13/2024

P
A

N
E

L
 S

C
H

E
D

U
L

E
S

R
E

P
L

A
C

E
M

E
N

T
 O

F
 M

E
C

H
A

N
IC

A
L

 U
N

IT
S

 A
T

 S
A

N
T

A

A
N

A
 B

U
S

 B
A

S
E

IZ

43
0

1 
W

. 
M

A
C

 A
R

T
H

U
R

 B
L

V
D

.,
 S

A
N

T
A

 A
N

A
, 

C
A

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 15 A

Existing Total Conn. Load: 5430 VA

Total Est. Demand: 15 A

Total Conn.: 15 A

Total Est. Demand: 5310 VA

Total Conn. Load: 5310 VA

Spare 5310 VA 100.00% 5310 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 16 A 13 A 16 A

Total Load: 1.86 kVA 1.53 kVA 1.92 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- -- -- 1 -- Space 30
27 Space -- 1 -- -- -- -- 1 -- Space 28
25 Space -- 1 -- -- -- -- 1 -- Space 26
23 Space -- 1 -- -- -- -- 1 -- Space 24
21 Space -- 1 -- -- -- -- 1 -- Space 22
19 Space -- 1 -- -- -- -- 1 -- Space 20
17 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 18
15 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 16
13 CURRENCY STRAPPER 20 A 1 -- 500 -- -- 1 -- Space 14
11 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 12
9 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 10
7 COMPUTER PRINTER 20 A 1 -- 500 180 -- 1 20 A ROOF RECEPTACLE 8
5 CURRENCY STRAPPER 20 A 1 -- 500 420 -- 1 20 A EF 5-41 (1/4) 6
3 COIN COUNTER 20 A 1 -- 500 30 -- 1 20 A EF 5-27 (1/40) 4
1 COIN COUNTER 20 A 1 -- 500 180 -- 1 20 A EF 5-26 (1/10) 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 100 A AIC Rating: 10K
Name: 5LS Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 76 A

Existing Total Conn. Load: 18320 VA

Total Est. Demand: 76 A

Total Conn.: 76 A

Total Est. Demand: 18186 VA

Total Conn. Load: 18186 VA

Spare 18186 VA 100.00% 18186 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 85 A 66 A 0 A

Total Load: 10.24 kVA 7.95 kVA 0.00 kVA

19 Space -- 1 -- -- -- -- 1 -- Space 20
17 Space -- 1 -- -- -- -- 1 -- Space 18
15 Space -- 1 -- -- -- -- 1 -- Space 16
13 EF 5-42 20 A 1 -- 696 0 -- 1 20 A Spare 14
11 OVERHEAD SECT. DOOR 20 A 1 -- 1590 0 -- 1 20 A HVAC TIME CLOCK 12
9 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 10
7 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 8
5 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 6
3 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 4
1 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 3 MCB Rating: 125 A Mounting: Surface

Location: Phases: 1 Mains Rating: 225 A AIC Rating: 10K
Name: 5LT Volts: 240V/120V Mains Type: MCB Type:

Stantec Panel

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 99 A

Existing Total Conn. Load: 33530 VA

Total Est. Demand: 100 A

Total Conn.: 100 A

Total Est. Demand: 35884 VA

Total Conn. Load: 35884 VA

Spare 35884 VA 100.00% 35884 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 106 A 103 A 93 A

Total Load: 12.51 kVA 12.22 kVA 11.16 kVA

41 ROOF RECEPTACLES 20 A 1 -- 720 720 -- -- -- -- 42
39 -- -- -- -- 1737 1300 -- -- -- -- 40
37 AC 5-2 25 A 2 -- 1737 440 -- 3 50 A PANEL 5V 38
35 UH 5-3 20 A 1 -- 385 540 -- 1 20 A RECEPTACLES 36
33 UH 5-2 20 A 1 -- 385 540 -- 1 20 A RECEPTACLES 34
31 REC. PARTS (SOUTH) 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 32
29 REC. PARTS OFFICE 20 A 1 -- 180 1590 -- 1 20 A RR-20 FREON RECOVERY 30
27 REC. PARTS (EAST) 20 A 1 -- 360 500 -- 1 20 A DRINING FOUNTAIN 28
25 REC. WARRANTY OFF. 20 A 1 -- 540 1200 -- 1 20 A VENDING MACHINE 26
23 RECEPTACLES 20 A 1 -- 900 1200 -- 1 20 A VENDING MACHINE 24
21 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 22
19 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 20
17 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 18
15 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 16
13 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A MICROWAVE 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 12
9 RECEPTACLES 20 A 1 -- 540 1300 -- 1 20 A WATER HEATER 10
7 RECEPTACLES 20 A 1 -- 540 1590 -- 1 20 A GARBAGE DISPOSAL 8
5 RECEPTACLES 20 A 1 -- 900 360 -- 1 20 A RECEPTACLES COUNTER 6
3 RECEPTACLES 20 A 1 -- 900 1000 -- 1 20 A REFRIGERATOR 4
1 RECEPTACLES 20 A 1 -- 900 1000 -- 1 20 A REFRIGERATOR 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LQ Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

1

SMALL TOOL RM 130
DB5B

ELECTRICAL RM 202

XFMR 5TM

STORAGE 155
5LK

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Total Est. Demand: 65 A

Total Conn.: 65 A

Total Est. Demand: 23448 VA

Total Conn. Load: 23448 VA

Spare 23448 VA 100.00% 23448 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 72 A 73 A 55 A

Total Load: 8.34 kVA 8.53 kVA 6.58 kVA

41 Space -- 1 -- -- 5735 -- -- -- -- 42
39 Space -- 1 -- -- 7510 -- -- -- -- 40
37 Space -- 1 -- -- 7135 -- 3 100 A PANEL 5LB 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- -- -- 1 -- Space 30
27 Space -- 1 -- -- -- -- 1 -- Space 28
25 Space -- 1 -- -- -- -- 1 -- Space 26
23 Space -- 1 -- -- -- -- 1 -- Space 24
21 Space -- 1 -- -- -- -- 1 -- Space 22
19 Space -- 1 -- -- -- -- 1 -- Space 20
17 Space -- 1 -- -- -- -- 1 -- Space 18
15 Space -- 1 -- -- -- -- 1 -- Space 16
13 Space -- 1 -- -- -- -- 1 -- Space 14
11 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 12
9 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 10
7 WS 5-1 20 A 1 -- 180 0 -- 1 20 A LIFT CONTROL 8
5 PORTABLE LIGHT REC. 20 A 1 -- 80 768 -- 1 20 A EF 5-35 6
3 RECEPTACLES 20 A 1 -- 720 300 -- 1 20 A CAMERAS 1&2 4
1 RECEPTACLES 20 A 1 -- 720 300 -- 1 20 A PANEL 'LPCSE' 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 150 A AIC Rating: 10K
Name: 5LA Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

5LA 5LQ

5LS 5LT
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 47 A

Existing Total Conn. Load: 16850 VA

Total Est. Demand: 46 A

Total Conn.: 46 A

Total Est. Demand: 16528 VA

Total Conn. Load: 16528 VA

Spare 16528 VA 100.00% 16528 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 55 A 43 A 41 A

Total Load: 6.53 kVA 5.10 kVA 4.90 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- 50 -- 1 20 A DRAIN VALVE 38
35 Spare 20 A 1 -- 0 50 -- 1 20 A WATER HEATER 36
33 Spare 20 A 1 -- 0 300 -- 1 20 A Spare 34
31 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 32
29 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 30
27 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 28
25 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 26
23 Spare 20 A 1 -- 0 348 -- 1 20 A EF 8-1 24
21 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 22
19 Spare 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES DROP 20
17 Spare 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES DROP 18
15 CAMERAS 12 & 13 20 A 1 -- 300 360 -- 1 20 A RECEPTACLES DROP 16
13 RECEPTACLES 20 A 1 -- 500 360 -- 1 20 A RECEPTACLES DROP 14
11 RECEPTACLES 20 A 1 -- 500 900 -- -- -- -- 12
9 RECEPTACLES 20 A 1 -- 500 900 -- -- -- -- 10
7 RECEPTACLES 20 A 1 -- 500 900 -- 3 20 A CL-12 DRYER 8
5 RECEPTACLES 20 A 1 -- 720 900 -- -- -- -- 6
3 RECEPTACLES 20 A 1 -- 720 900 -- -- -- -- 4
1 RECEPTACLES 20 A 1 -- 720 900 -- 3 20 A CL-11 WASHER 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10
Name: 8LA Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

1

DETAILING/CLEANING 101
8HA (VIA XFMR 8TA)

1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 61 A

Existing Total Conn. Load: 21984 VA

Total Est. Demand: 75 A

Total Conn.: 75 A

Total Est. Demand: 26955 VA

Total Conn. Load: 26955 VA

Spare 26955 VA 100.00% 26955 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 90 A 72 A 65 A

Total Load: 10.65 kVA 8.54 kVA 7.77 kVA

41 PHOTOSENSOR CTRL CAB. 20 A 1 -- 100 100 -- 1 20 A FSD RM 116 & 118 42
39 LAV/UR CONTROLS 20 A 1 -- 300 1389 -- -- -- -- 40
37 DRINIKING FOUNTAIN 20 A 1 -- 500 1389 -- 2 25 A AC 6-1 38
35 RECEPTACLES TELEPHONE 20 A 1 -- 360 800 -- 1 20 A POWER SUPPLY CAMERAS 36
33 RECEPTACLES PUMP ROOM 20 A 1 -- 540 800 -- 1 30 A POWER SUPPLY CAMERAS 34
31 RECEPTACLES RESTROOM 20 A 1 -- 360 150 -- 1 20 A AUTO DRAIN VALVES 32
29 RECEPTACLES ROOF RTU-61 20 A 1 -- 360 533 -- -- -- -- 30
27 RECEPTACLES 20 A 1 -- 360 533 -- -- -- -- 28
25 RECEPTACLES 20 A 1 -- 540 533 -- 3 20 A SP-1 26
23 RECEPTACLES DROP 20 A 1 -- 360 1590 -- 1 20 A F-2 GASOLINE DISPENSER 24
21 RECEPTACLES DROP 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 22
19 RECEPTACLES DATA RACK 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 20
17 RECEPTACLES DATA RACK 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 18
15 REC. OFFICE 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 16
13 DRINIKING FOUNTAIN 20 A 1 -- 500 100 -- 1 20 A FUEL DISPENSER/CONT. 14
11 WATER HEATER/CIRC. PUMP 20 A 1 -- 600 180 -- 1 20 A CC6 12
9 EF 6-8 (1/10) 20 A 1 -- 180 180 -- 1 20 A FACP-6 10
7 BC-14 FLUID MANAGEMENT 20 A 1 -- 500 2143 -- -- -- -- 8
5 EF 6-6 (1/10) 20 A 1 -- 180 2143 -- 2 40 A HP 6-1 6
3 EF 6-5 (1/60) 20 A 1 -- 20 3318 -- -- -- -- 4
1 EF 6-4 (1/15) 20 A 1 -- 156 3318 -- 2 50 A RTU 6-1 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10
Name: 6LB Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

6LB 7LA

8LA ---
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MAU 5-9 (E) MAKEUP AIR UNIT MAINTENANCE BUILDING PAINT BOOTH - 480 3 60 - - - - - DIV.26 N/A N/A NORMAL - - - 5HJ 19 EXISTING TO REMAIN

MAU 5-8 MAKEUP AIR UNIT MAINTENANCE BUILDING OFFICE 3 480 3 60 5.9 7.4 15 30 15 DIV.26 N/A N/A NORMAL 140 3/4" 3#12 & 1#12G 5HP 11 POWER WIRING AND DISCONNECT BY EC

MAU 5-7 MAKEUP AIR UNIT MAINTENANCE BUILDING REVENUE OFFICES 7 1/2 480 3 60 12.1 15.1 20 30 20 DIV.26 N/A N/A NORMAL 115 3/4" 3#12 & 1#12G 5HP 10 POWER WIRING AND DISCONNECT BY EC

MAU 5-6 MAKEUP AIR UNIT MAINTENANCE BUILDING BREAK ROOM 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 114 1" 3#10 & 1#10G 5HP 9 POWER WIRING AND DISCONNECT BY EC

MAU 5-5 MAKEUP AIR UNIT MAINTENANCE BUILDING 2ND FLR OFFICES 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 113 3/4" 3#10 & 1#10G 5HP 8 POWER WIRING AND DISCONNECT BY EC

MAU 5-4 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 112 3/4" 3#10 & 1#10G 5HP 7 POWER WIRING AND DISCONNECT BY EC

MAU 5-3 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 111 3/4" 3#10 & 1#10G 5HP 6 POWER WIRING AND DISCONNECT BY EC

MAU 5-2 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 110 3/4" 3#10 & 1#10G 5HP 5 POWER WIRING AND DISCONNECT BY EC

MAU 5-1 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 20 480 3 60 28.1 35 50 60 50 DIV.26 N/A N/A NORMAL - 3/4" 3#10 & 1#10G 5HP 4 POWER WIRING AND DISCONNECT BY EC

MAKEUP AIR UNITS

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 6-1
PACKAGED COOLING UNIT FUEL/BRAKE/TIRE REPAIR... COMM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 6LB 38,40 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 5-2
PACKAGED COOLING UNIT MAINTENANCE BUILDING LAN ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LQ 37,39 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 5-1
PACKAGED COOLING UNIT MAINTENANCE BUILDING COMM ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LJ 34,36 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 4-2
PACKAGED COOLING UNIT OPERATIONS BUILDING TELECOM ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 34,36 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 4-1
PACKAGED COOLING UNIT OPERATIONS BUILDING COMPUTER ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 30,32 POWER WIRING AND DISCONNECT BY EC

AIR CONDITIONING UNIT, 65 kAIC RATED

120V CIRCUIT FOR IONIZATION SYSTEM

HP 6-1
HEAT PUMP FUEL/BRAKE/TIRE REPAIR... CONTROL 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G LB 6,8 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

HP 5-1
HEAT PUMP MAINTENANCE BUILDING BLDG OFFICE 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LG 22.24 POWER WIRING AND DISCONNECT BY EC

HEATING PUMP, 65 kAIC RATED

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 6-1
PACKAGED AIR... FUEL/BRAKE/TIRE REPAIR... FUEL BLDG 4.1 kW 208 1 60 - 31.9 50 60 50 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 6LB 2,4 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-5
PACKAGED AIR... MAINTENANCE BUILDING OFFICE 1.8 kW 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LM 35,37 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-4
PACKAGED AIR... MAINTENANCE BUILDING OFFICE 1.8 kW 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LM 31,33 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-3
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING REVENUE OFFICES 17.6 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 108 1-1/4" 3#4 & 1#8G 5HP 3 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-2
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING BREAK ROOM 17.6 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 107 1" 3#6 & 1#8G 5HP 2 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-1
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING 2ND FLR OFFICES 19.7 kW 480 3 60 - 49 60 60 50 DIV.26 N/A N/A NORMAL 106 1" 3#6 & 1#8G 5HP 1 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-4
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 10.5 kW 480 3 60 - 25 30 30 30 DIV.26 N/A N/A NORMAL 22 3/4" 3#10 & 1#10G DB4 7 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-3
PACKAGED ROOFTOP UNIT OPERTIONS BUILDING OPER. BLDG 11.8 kW 480 3 60 - 29 40 60 40 DIV.26 N/A N/A NORMAL 21 3/4" 3#8 & 1#10G DB4 6 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-2
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 7.1 kW 480 3 60 - 18 20 30 20 DIV.26 N/A N/A NORMAL 20 3/4" 3#12 & 1#12G DB4 5 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-1
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 17.4 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 19 1" 3#6 & 1#8G DB4 4 POWER WIRING AND DISCONNECT BY EC

ROOF TOP UNIT, 65 kAIC RATED

TAG VOLTS Ø HZ FLA(A) MCA(A) MOCP(A) FRAME(A) FUSE SIZE (A) BY TYPE BY

EQUIP

DESCRIPTION LOCATION SERVICE
MOTOR
POWER
(OR) HP

ELECTRICAL DATA DISCONNECT STARTER
EMERGENCY /

NORMAL
CONDUIT

REF #
CONDUIT WIRE PANEL CIRCUIT REMARK
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EF 8-1 EXHAUST FAN DETAIL/CLEANING BUILDING
DETAILING/CLEANIN

EQUIP. RM 1/4 120 1 60 2.9 4 15 - - DIV.26
N/A N/A

NORMAL
- 3/4" 2#12 & 1#12G

8LA 24
MOTOR RATED SWITCH

EF 7-2 EXHAUST FAN BUS WASH/BRAKE DYNO BUILDING BUS WASH 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 174 3/4" 3#12 & 1#12G MCC6 5 POWER WIRING AND DISCONNECT BY EC

EF 7-1 EXHAUST FAN BUS WASH/BRAKE DYNO BUILDING BUS WASH 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 174 3/4" 3#12 & 1#12G MCC6 5 POWER WIRING AND DISCONNECT BY EC

EF 6-9 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... FUEL RM 115 1/2 120 1 60 6.4 8 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 42 MOTOR RATED SWITCH

EF 6-8 EXHAUST FAN
FUEL/BRAKE/TIRE REPAIR

BUILDING
FLUID TANK 110/GREESE

TANK 109 1/10 120 1 60 1.5 2 15 - - DIV.26
N/A N/A

NORMAL
- 3/4" 2#12 & 1#12G

6LB 9
MOTOR RATED SWITCH

EF 6-7 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... C.A. 111/TEL. 112 3 480 3 60 4.8 6 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G MCC5 9 POWER WIRING AND DISCONNECT BY EC

EF 6-6 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... LOCKER/LAUNDRY 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 5 MOTOR RATED SWITCH

EF 6-5 (E) EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... WOMEN'S RM ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 6LB 3 EXISTING TO REMAIN

EF 6-4 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... MEN'S RM 1/15 120 1 60 1.3 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 1 MOTOR RATED SWITCH

EF 6-3 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... BODY/SHOP 118/116 10 480 3 60 14 17.5 30 30 30 DIV.26 1 DIV.23 NORMAL 173 3/4" 6#12 & 1#12G MCC6 4 POWER WIRING AND DISCONNECT BY EC

EF 6-2 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... FUEL AREA RM 115 15 480 3 60 21 26.2 40 60 40 DIV.26 2 DIV.23 NORMAL 172 1" 6#10 & 1#10G MCC6 3 POWER WIRING AND DISCONNECT BY EC

EF 6-1 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... BRAKE/BST RM 114/001 20 480 3 60 27 33.8 50 60 50 DIV.26 2 DIV.23 NORMAL 171 1" 6#10 & 1#10G MCC6 2 POWER WIRING AND DISCONNECT BY EC

EF 5-43 (E) EXHAUST FAN MAINTENANCE BUILDING PAINT BOOTH ( E ) - - - - - - - - DIV.26 - - NORMAL - - - 5HJ 19 EXISTING TO REMAIN

EF 5-42 EXHAUST FAN MAINTENANCE BUILDING FUEL RM 102 1/4 120 1 60 7.25 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LT 13 MOTOR RATED SWITCH

EF 5-41 EXHAUST FAN MAINTENANCE BUILDING UPHOLSTERY SHOP RM... 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LS 6 MOTOR RATED SWITCH

EF 5-40 EXHAUST FAN MAINTENANCE BUILDING LOADING ABY RM 170 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LK 3 MOTOR RATED SWITCH

EF 5-39 EXHAUST FAN MAINTENANCE BUILDING EQUIP. STOR. RM 129 1/6 120 1 60 2.3 3 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LD 6 MOTOR RATED SWITCH

EF 5-38 EXHAUST FAN MAINTENANCE BUILDING TRAN DYN. RM 105 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LN 10 MOTOR RATED SWITCH

EF 5-37 EXHAUST FAN MAINTENANCE BUILDING ENG. DYN. RM 103 7 1/2 480 3 60 11 13.8 20 30 20 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5A 11 POWER WIRING AND DISCONNECT BY EC

EF 5-36 (E) EXHAUST FAN MAINTENANCE BUILDING ELEC RM 220 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - MCC5 10 EXISTING TO REMAIN

EF 5-35 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 184 1/2 120 1 60 6.4 8 15 - - DIV.26 N/A N/A NORMAL 128 3/4" 3#12 & 1#12G 5LA 6 MOTOR RATED SWITCH

EF 5-34 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 185 2 480 3 60 3.2 4 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

EF 5-33 EXHAUST FAN MAINTENANCE BUILDING C.A. RM 139 3 480 3 60 4.8 6 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HE 20 POWER WIRING AND DISCONNECT BY EC

EF 5-32 EXHAUST FAN MAINTENANCE BUILDING LUBE RM 138 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LH 24 MOTOR RATED SWITCH

EF 5-31 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 137 2 480 3 60 3.2 4 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HE 20 POWER WIRING AND DISCONNECT BY EC

EF 5-30 (E) EXHAUST FAN MAINTENANCE BUILDING TEL RM 136 ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 5LH 24 EXISTING TO REMAIN

EF 5-29 EXHAUST FAN MAINTENANCE BUILDING STORAGE RM 155 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 138 3/4" 3#12 & 1#12G MCC5 38 POWER WIRING AND DISCONNECT BY EC

EF 5-28 EXHAUST FAN MAINTENANCE BUILDING BODY SHOP RM 174 20 480 3 60 27 33.8 60 60 50 DIV.26 2 DIV.23 NORMAL 148 1" 6#10 & 1#10G MCC5A 9 POWER WIRING AND DISCONNECT BY EC

EF 5-27 (E) EXHAUST FAN MAINTENANCE BUILDING LOCKER RM 167 ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 5LS 4 EXISTING TO REMAIN

EF 5-26 EXHAUST FAN MAINTENANCE BUILDING REV. TOIL. RM 160/161 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LS 2 MOTOR RATED SWITCH

EF 5-25 EXHAUST FAN MAINTENANCE BUILDING COMP EXCH RM 148 7 1/2 480 3 60 11 13.8 20 30 20 DIV.26 1 DIV.23 NORMAL 147 3/4" 6#12 & 1#12G MCC5A 8 POWER WIRING AND DISCONNECT BY EC

EF 5-24 EXHAUST FAN MAINTENANCE BUILDING BLDG MAIN. RM 150 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 137 3/4" 3#12 & 1#12G MCC5 37 POWER WIRING AND DISCONNECT BY EC

EF 5-23 (E) EXHAUST FAN MAINTENANCE BUILDING COMP REP RM 143 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - 5LM 39 EXISTING TO REMAIN

EF 5-22 EXHAUST FAN MAINTENANCE BUILDING MACHINE RM 145 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 136 3/4" 3#12 & 1#12G MCC5 36 POWER WIRING AND DISCONNECT BY EC

EF 5-21 EXHAUST FAN MAINTENANCE BUILDING MACHINE RM 144 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 135 3/4" 3#12 & 1#12G MCC5 35 POWER WIRING AND DISCONNECT BY EC

EF 5-20 EXHAUST FAN MAINTENANCE BUILDING CLEAN SHOP 141 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 134 3/4" 3#12 & 1#12G MCC5 34 POWER WIRING AND DISCONNECT BY EC

EF 5-19 EXHAUST FAN MAINTENANCE BUILDING BREAK RM 121 1 1/2 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL 133 3/4" 3#12 & 1#12G MCC5 33 POWER WIRING AND DISCONNECT BY EC

EF 5-18 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 108 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 132 3/4" 3#12 & 1#12G MCC5 32 POWER WIRING AND DISCONNECT BY EC

EF 5-17 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 107 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 131 3/4" 3#12 & 1#12G MCC5 31 POWER WIRING AND DISCONNECT BY EC

EF 5-16 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 106 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 130 3/4" 3#12 & 1#12G MCC5 30 POWER WIRING AND DISCONNECT BY EC

EF 5-15 (E) EXHAUST FAN MAINTENANCE BUILDING JAN RM 114 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - - - 5LP 40 EXISTING TO REMAIN

EF 5-14 (E) EXHAUST FAN MAINTENANCE BUILDING WOMEN/SH RM 115 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 38 EXISTING TO REMAIN

EF 5-13 EXHAUST FAN MAINTENANCE BUILDING MEN'S RM 109 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 36 MOTOR RATED SWITCH

EF 5-12 (E) EXHAUST FAN MAINTENANCE BUILDING MEN'S RM 214, WOMEN 213 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 34 EXISTING TO REMAIN

EF 5-11 EXHAUST FAN MAINTENANCE BUILDING JAN RM 219 1/15 120 1 60 1.3 2.00 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 32 MOTOR RATED SWITCH

EF 5-10 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 129 3/4" 3#12 & 1#12G MCC5 29 POWER WIRING AND DISCONNECT BY EC

EF 5-9 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 128 3/4" 3#12 & 1#12G MCC5 28 POWER WIRING AND DISCONNECT BY EC

EF 5-8 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 127 3/4" 3#12 & 1#12G MCC5 27 POWER WIRING AND DISCONNECT BY EC

EF 5-7 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 126 3/4" 3#12 & 1#12G MCC5 26 POWER WIRING AND DISCONNECT BY EC

EF 5-6 EXHAUST FAN MAINTENANCE BUILDING STEAM CLEANER 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 146 3/4" 6#12 & 1#12G MCC5A 7 POWER WIRING AND DISCONNECT BY EC

EF 5-5 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 145 1" 6#10 & 1#10G MCC5A 6 POWER WIRING AND DISCONNECT BY EC

EF 5-4 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 144 1" 6#10 & 1#10G MCC5A 5 POWER WIRING AND DISCONNECT BY EC

EF 5-3 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 143 1" 6#10 & 1#10G MCC5A 4 POWER WIRING AND DISCONNECT BY EC

EF 5-2 EXHAUST FAN MAINTENANCE BUILDING RM 181 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 142 1" 6#10 & 1#10G MCC5A 3 POWER WIRING AND DISCONNECT BY EC

EF 5-1 EXHAUST FAN MAINTENANCE BUILDING RUNNING REPAIR RM 181 25 480 3 60 34 42.5 70 100 70 DIV.26 2 DIV.23 NORMAL 141 1-1/4" 6#8 & 1#10G MCC5A 2 POWER WIRING AND DISCONNECT BY EC

EF 4-4 EXHAUST FAN OPERATIONS BUILDING OPER BLDG LOCKER 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 8 MOTOR RATED SWITCH

EF 4-3 EXHAUST FAN OPERATIONS BUILDING OPER BLD ELEC RM 103 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 6 MOTOR RATED SWITCH

EF 4-2 EXHAUST FAN OPERATIONS BUILDING OPER BLD MEN'S RM 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 4 MOTOR RATED SWITCH

EF 4-1 EXHAUST FAN OPERATIONS BUILDING OPER BLDG REST RM 1/4 120 1 60 2.9 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 2 MOTOR RATED SWITCH
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SF 6-2 SUPPLY FAN FUEL/BRAKE/TIRE REPAIR... BASEMENT 001 5 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 169 3/4" 3#12 & 1#12G MCC6 7 POWER WIRING AND DISCONNECT BY EC

SF 6-1 SUPPLY FAN FUEL/BRAKE/TIRE REPAIR... TIRE BAY RM 116 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 170 3/4" 3#12 & 1#12G MCC6 6 POWER WIRING AND DISCONNECT BY EC

SF 5-16 SUPPLY FAN MAINTENANCE BUILDING LOADING ABY RM 170 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 7 POWER WIRING AND DISCONNECT BY EC

SF 5-15 SUPPLY FAN MAINTENANCE BUILDING TRAIN DYN. RM105 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 8 POWER WIRING AND DISCONNECT BY EC

SF 5-14 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 220  1 1/2 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 11 POWER WIRING AND DISCONNECT BY EC

SF 5-13 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 184 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

SF 5-12 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 185 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

SF 5-11 (E) SUPPLY FAN MAINTENANCE BUILDING ELEC RM 137 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - 5HE 20 EXISTING TO REMAIN

SF 5-10 SUPPLY FAN MAINTENANCE BUILDING STORAGE RM 155 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 125 3/4" 3#12 & 1#12G MCC5 25 POWER WIRING AND DISCONNECT BY EC

SF 5-9 SUPPLY FAN MAINTENANCE BUILDING BLD MAINT.RM 150 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 124 3/4" 3#12 & 1#12G MCC5 24 POWER WIRING AND DISCONNECT BY EC

SF 5-8 SUPPLY FAN MAINTENANCE BUILDING COMP. SHOP.RM143 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 123 3/4" 3#12 & 1#12G MCC5 23 POWER WIRING AND DISCONNECT BY EC

SF 5-7 (E) SUPPLY FAN MAINTENANCE BUILDING MECH SHOP RM 144 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL 122 3/4" 3#12 & 1#12G MCC5 22 EXISTING TO REMAIN

SF 5-6 SUPPLY FAN MAINTENANCE BUILDING CLEAN SHOP RM 141 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 121 3/4" 3#12 & 1#12G MCC5 21 POWER WIRING AND DISCONNECT BY EC

SF 5-5 SUPPLY FAN MAINTENANCE BUILDING BRAKE RM 121 1.5 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL 120 3/4" 3#12 & 1#12G MCC5 20 POWER WIRING AND DISCONNECT BY EC

SF 5-4 SUPPLY FAN MAINTENANCE BUILDING REBUILT RM 106 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 119 3/4" 3#12 & 1#12G MCC5 19 POWER WIRING AND DISCONNECT BY EC

SF 5-3 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 118 3/4" 3#12 & 1#12G MCC5 18 POWER WIRING AND DISCONNECT BY EC

SF 5-2 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 117 3/4" 3#12 & 1#12G MCC5 17 POWER WIRING AND DISCONNECT BY EC

SF 5-1 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 116 3/4" 3#12 & 1#12G MCC5 16 POWER WIRING AND DISCONNECT BY EC

SF 4-1 SUPPLY FAN OPERATIONS BUILDING ELEC RM 103 1/4 120 1 60 5.8 7.25 20 - - DIV.26 1 DIV.23 NORMAL - 3/4" 2#12 & 1#12G 4LC 38 MOTOR RATED SWITCH
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REPLACEMENT OF MECHANICAL UNITS AT SANTA ANA
BUS BASE

4301 W MacArthur Blvd, Santa Ana, CA 92704

VICINITY MAP
PROJECT LOCATION

SHEET INDEX
GENERAL

G-000 COVERSHEET

G-100 OVERALL SITE PLAN

MECHANICAL DEMO

MD-200 OPERATIONS BUILDING MECHANICAL DEMO ROOF PLAN

MD-210 MAINTENANCE BUILDING MECHANICAL DEMO ROOF PLAN

MD-220 FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL DEMO ROOF PLAN

MD-230 BUS WASH/BRAKE DYNO BUILDING MECHANICAL DEMO ROOF PLAN

MD-240 DETAIL/CLEANING BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO

ED-210 OPERATIONS BUILDING ELECTRICAL DEMO ROOF PLAN

ED-220 MAINTENANCE BUILDING ELECTRICAL OVERALL DEMO ROOF PLAN

ED-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL DEMO ROOF PLAN

ED-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL DEMO ROOF PLAN

ED-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL DEMO ROOF PLAN

ED-230 FUEL/BRAKE/TIRE REPAIR BUILDING ELECTRICAL DEMO ROOF PLAN

ED-240 BUS WASH/BRAKE DYNO BUILDING ELETRICAL DEMO ROOF PLAN

ED-250 DETAIL/CLEANING BUILDING ELECTRICAL DEMO ROOF PLAN

STRUCTURAL

S-100 GENERAL NOTES

S-200 OVERALL PLAN

S-300 OPERATIONS BUILDING STRUCTURAL ROOF PLAN

S-301 MAINTENANCE BUILDING STRUCTURAL ROOF PLAN

S-302 FUEL/BRAKE/TIRE REPAIR BUILDING STRUCTURAL ROOF PLAN

S-303 BUS WASH/BRAKE DYNO BUILDING STRUCTURAL ROOF PLAN

S-304 DETAIL/CLEANING BUILDING STRUCTURAL ROOF PLAN

S-600 ANCHORAGE SCHEDULES

ARCHITECTURAL

A-100 ARCHITECTURAL SITE PLAN

A-500 DETAILS

EQUIPMENT

Q-001 INDUSTRIAL EQUIPMENT - GENERAL NOTES

Q-101 FUEL/BREAKE/TIRE REPAIR BUILDING - BELLOW VACUUM SYSTEM PLAN

Q-102 FUEL/BREAKE/TIRE REPAIR BUILDING - BELLOW VACUUM SYSTEM ROOF PLAN

Q-600 INDUSTRIAL EQUIPMENT - DETAILS

MECHANICAL

M-001 MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS

M-002 PROJECT NOTES AND SHEET INDEX

M-003 FAN SCHEDULE

M-004 ROOFTOP AND MAKE UP AIR SCHEDULES

M-005 HEAT PUMP AND AIR CONDITIONER SCHEDULES

M-006 MECHANICAL DETAILS

M-007 MECHANICAL DETAILS

M-008 MECHANICAL CONTROLS

M-009 MECHANICAL CONTROLS

M-200 OPERATIONS BUILDING MECHANICAL ROOF PLAN

M-210 MAINTENANCE BUILDING OVERALL MECHANICAL ROOF PLAN

M-211 MAINTENANCE BUILDING SECTION ONE MECHANICAL ROOF PLAN

M-212 MAINTENANCE BUILDING SECTION TWO MECHANICAL ROOF PLAN

M-213 MAINTENANCE BUILDING SECTION THREE MECHANICAL ROOF PLAN

M-220 FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL ROOF PLAN

M-230 BUS WASH/BRAKE DYNO BUILDING MECHANICAL ROOF PLAN

M-240 DETAIL/CLEANING BUILDING MECHANICAL ROOF PLAN

M-300 TITLE 24 CODE COMPLIANCE

M-301 TITLE 24 CODE COMPLIANCE

ELECTRICAL

E-001 SYMBOLS, NOTES AND ANNOTATIONS

E-002 SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX

E-210 OPERATIONS BUILDING ELECTRICAL ROOF PLAN

E-220 MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN

E-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN

E-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN

E-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN

E-230 FUEL-BRAKE-TIRE REPAIR BUILDING ELECTRICAL ROOF PLAN

E-240 BUS WASH-BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN

E-250 DETAIL-CLEANING BUILDING ELECTRICAL ROOF PLAN

E-500 ELECTRICAL DETAILS

E-600 ELECTRICAL SINGLE LINE DIAGRAM

E-601 ELECTRICAL SINGLE LINE DIAGRAM

E-700 PANEL SCHEDULES

E-701 PANEL SCHEDULES

E-702 PANEL SCHEDULES

E-703 PANEL SCHEDULES

E-704 PANEL SCHEDULES

E-800 CONDUIT SCHEDULES

E-801 CONDUIT SCHEDULES

E-802 CONDUIT SCHEDULES

PROJECT DESCRIPTION: 
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL EQUIPMENT ON THE 
OPERATIONS, MAINTENANCE, BRAKE, BUS WASH, FUELING AND CLEANING BUILDING AT THE 
OCTA SANTA ANA BUS BASE. WORK ALSO INCLUDES THE REPLACEMENT OF THE ROOFTOP 
CYCLONE UNITS AT THE FUEL / BREAK / TIRE REPAIR BUILDING

APPLICABLE CODES:
2022 CALIFORNIA MECHANICAL CODE
2022 CALIFORNIA PLUMBING CODE
2022 NATIONAL ELECTRICAL CODE
2022 TITLE 24 REQUIREMENTS
CALGREEN STANDARDS

GENERAL INFORMATION

GENERAL NOTES
1 DO NOT SCALE DRAWINGS.

2 ITEMS INDICATED ON THESE DRAWINGS ARE NEW, UNLESS NOTED OTHERWISE.

3 CONTRACTOR TO PROVIDE ROOFTOP SUPPORT SYSTEMS PER SPECIFICATIONS FOR ALL PIPING,
CONDUITS, AND ALL OTHER ITEMS NOT OTHERWISE DIRECTLY OR INDIRECTLY ATTACHED TO THE
BUILDINGS, PROVIDE SYSTEMS AS REQUIRED TO ACCOMMODATE EXISTING PIPING, CONDUITS, ETC.
AND ANY NEW PIPING, CONDUITS, ETC.

4 CONTRACTOR TO PROTECT IN PLACE ALL PORTIONS OF THE BUILDINGS NOT IN SCOPE OR NOT
INTENDED TO BE DEMOLISHED OR OTHERWISE PATCHED AND REPAIRED.

5 THE FOLLOWING GENERAL NOTES APPLY TO THE ENTIRE SET OF DRAWINGS AND ARE NOT SPECIFIC
TO ANY ONE DISCIPLINE

6 IT IS THE CONTRACTORS RESPONSIBILITY TO REVIEW AND COORDINATE THE WORK OF
ALL SUB-CONTRACTORS, TRADES AND SUPPLIERS WITH REQUIREMENTS OF THE CONTRACT
BEFORE COMMENCING CONSTRUCTION, AND ASSURE THAT ALL PARTIES ARE AWARE OF ALL
REQUIREMENTS, REGARDLESS OF WHERE THE REQUIREMENTS OCCUR IN THE CONTRACT
DOCUMENTS, WHICH MIGHT AFFECT THE WORK OF THAT PARTY.

7 THE WORK DESCRIBED BY THE DRAWINGS OF ANY ONE DISCIPLINE MAY BE AFFECTED BY THE WORK
DESCRIBED ON DRAWINGS OF ANOTHER DISCIPLINE AND MAY REQUIRE CROSS REFERENCE. PARTIAL
SETS OF DRAWINGS ARE INCOMPLETE AND SHOULD NOT BE DISTRIBUTED OR UTILIZED BY THE
CONTRACTOR.

8 THE DRAWINGS AND SPECIFICATIONS ESTABLISH MINIMUM REQUIREMENTS FOR THE DESIGN AND
CONSTRUCTION OF THE PROJECT.

9 ARCHITECT IS NOT RESPONSIBLE FOR ACCURACY OF EXISTING CONDITIONS SHOWN IN THESE
DOCUMENTS.  GC SHALL CONTACT ARCHITECT IMMEDIATELY IF ANY DISCREPANCIES OCCUR IN THE
FIELD.

10 THE DRAWINGS IN THIS SET ARE DIAGRAMMATIC AND ILLUSTRATE THE INTENT OF THE DESIGN.

11 THE CONTRACTOR SHALL IDENTIFY AND NOTIFY IN WRITING TO THE ARCHITECT CONFLICTS BETWEEN
THE WORK OF DIFFERENT PARTIES, AND DISCREPANCIES BETWEEN THE DOCUMENTS AND THE
ACTUAL CONDITIONS AT THE EARLIEST POSSIBLE DATE SO AS TO ALLOW REASONABLE AND
ADEQUATE TIME FOR THE CONFLICT TO BE RESOLVED WITHOUT DELAYING THE WORK. ALL
DEVIATIONS FROM THAT WHICH IS REQUIRED BY THE CONTRACT DOCUMENTS MUST BE APPROVED IN
ADVANCE BY THE ARCHITECT AND OWNER PRIOR TO PROCEEDING.

12 THE GENERAL NOTES, SYMBOLS AND DEFINITIONS APPLICABLE TO EACH DISCIPLINE CAN BE FOUND AT
THE FRONT OF EACH DISCIPLINE’S SET OF DRAWINGS AND IS LISTED AS PART OF THE OVERALL
PROJECT INDEX OF DRAWINGS.

13 THE CONTRACTOR IS RESPONSIBLE TO COMPLY WITH ALL APPLICABLE LAWS, CODES, REGULATIONS
AND ORDINANCES OF THE PLACE (CITY, COUNTY, DISTRICT, AND STATE) WHERE THE PROJECT IS
LOCATED.

14 THE CONTRACTOR SHALL OBTAIN ALL REQUIRED PERMITS (IF REQUIRED) AND SIMILAR RELEASES
REQUIRED FOR THE CONSTRUCTION AND OCCUPANCY OF THE PROJECT. THE CONTRACTOR SHALL
FURNISH COPIES OF ALL SUCH ITEMS TO THE OWNER AND ARCHITECT WITHIN 10 DAYS OF RECEIPT OF
SUCH ITEMS. IF PERMITS ARE ISSUED SUBJECT TO CERTAIN CONDITIONS OR REVISIONS TO THE WORK
OR IF PERMITS ARE DELAYED FOR ANY REASON, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE
OWNER AND ARCHITECT.

15 THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR MEANS, METHODS AND SEQUENCES OF
CONSTRUCTION.

16 THE CONTRACTOR SHALL PROMPTLY REMOVE AND PROPERLY DISPOSE OF ALL CONSTRUCTION  AND
DEMOLITION DEBRIS. THE CONTRACTOR SHALL OBTAIN APPROVAL OF OWNER FOR DETAILS RELATED
TO ALL SITE ACCESS AND REMOVAL PLANS

17 CONTRACTOR NOT TO STORE NEW OR REMOVED MECHANICAL UNITS ON BUILDING ROOFTOPS

18 THE CONTRACTOR SHALL BECOME FAMILIAR WITH AND COMPLY WITH OWNER’S PROCEDURES FOR
MAINTAINING A SECURE SITE AND BUILDING AS NOTED IN THE OCTA DIVISION 1 SPECIFICATIONS.

19 EACH INSTALLER SHALL EXAMINE THE SUBSTRATE CONDITION AND/OR SITE CONDITIONS WHICH
AFFECT THE QUALITY OF EACH PRODUCT TO BE INSTALLED. IF ANY CONDITIONS EXIST WHICH WILL
HAVE A DETRIMENTAL EFFECT ON THE QUALITY OF THE INSTALLATION, THE INSTALLER SHALL
IMMEDIATELY ADVISE THE CONTRACTOR. INSTALLATION SHALL NOT PROCEED UNTIL THE
UNSATISFACTORY CONDITIONS ARE CORRECTED. INSTALLATION OF PRODUCTS SHALL SIGNIFY
ACCEPTANCE BY THE INSTALLER OF THE SUBSTRATE CONDITIONS.

20 THE CONTRACTOR SHALL MAINTAIN A CURRENT/UPDATED RECORD OF DRAWINGS ON SITE AT ALL
TIMES.

21 CONTRACTOR SHALL PROVIDE TEMPORARY HVAC UNITS WHILE THE PERMANENT MECHANICAL
SYSTEMS ARE BEING REPLACED.

22 GC NOT TO PLACE CRANE OVER UNDERGROUND STORAGE TANKS.

23 CONTRACTOR TO COORDINATE WITH OCTA FACILITIES MAINTENANCE, SUBMITTING A LAYDOWN PLAN
WITH CRANE LOCATIONS PER THE HSE SPECIFICATION DOCUMENTS. CONTRACTOR TO SUBMIT A
CRANE PLAN FOR OCTA HSE DEPARTMENT TO REVIEW AND CERTIFY.

24 PATCH AND REPAIR EXISTING BUILT UP ROOFING SYSTEM AS NEEDED PER MFR REQUIREMENTS WITH
A MINIMUM OVERLAP OF 48". SEE ALSO SPEC 07 52 16.

25 CONSTRUCTION SEQUENCE: THE WORK SHALL BE PERFORMED IN TWO PHASES, THE DEMOLITION
PHASE, AND THE NEW CONSTRUCTION PHASE. ALL CRANE WORK FOR THE DEMOLITION PHASE
INCLUDING REMOVAL OF EXISTING HVAC UNITS SHALL BE COMPLETED ON A NORMAL WORKDAY
BETWEEN 7:00AM AND 4:00PM. ALL CRANE WORK FOR THE NEW CONSTRUCTION PHASE INCUDING
SETTING THE NEW HVAC SHALL BE COMPLETED ON A SUBSEQUENT NORMAL WORK DAY BETWEEN
7:00AM AND 4:00PM.

26 ALL REMOVED DEMOLISHED EQUIPMENT SHALL BE LEGALLY DISPOSED OFF THE SITE THE SAME DAY
OF REMOVAL AT CONTRACTOR’S EXPENSE.

27 CONTRACTOR TO PROVIDE TEMPORARY HVAC UNITS FOR BUILDINGS WHILE THE PERMENANT HVAC
FOR THAT BUILDING IS BEING WORKED ON
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ABBREVIATIONS
(E) EXISTING

AB ANCHOR BOLT

AC AIR CONDITIONING

ACT ACOUSTICAL TILE

ADJ ADJACENT/ADJUSTABLE

AFF ABOVE FINISH FLOOR

AFG ABOVE FINISH GRADE

AHU AIR HANDLING UNIT

ALT ALTERNATE NO.

ALUM ALUMINUM

ANOD ANODIZED

ANSI AMERICAN NATIONAL STANDARDS INSTITUTE

APPD APPROVED

APPROX APPROXIMATELY

ARCH ARCHITECT

AVG AVERAGE

BD BOARD

BLDG BUILDING

BLKG BLOCKING

BM BEAM/BENCH MARK

BOS BOTTOM OF STEEL

BOT BOTTOM

BUR BUILT UP ROOFING

CEM CEMENT

CF CUBIC FOOT / FEET

CF/CI CONTRACTOR FURNISHED/CONTRACTOR INSTALLED

CF/OI CONTRACTOR FURNISHED/OWNER INSTALLED

CIP CAST IN PLACE

CJ CONTROL JOINT / CONTRACTION JOINT

CL CENTERLINE

CLG CEILING

CLR CLEAR

CMU CONCRETE MASONRY UNIT

CO CLEAN OUT

COL COLUMN

CONC CONCRETE

COND CONDITION

CONST CONSTRUCTION

CONT CONTINUE / CONTINUATION / CONTINUOUS

COORD COORDINATE

CPT CARPET

CT CERAMIC TILE

CTR CENTER

CU FT CUBIC FOOT / CUBIC FEET

CU YD CUBIC YARDS

CW COLD WATER

D DEPTH / DEEP

DBL DOUBLE

DEG DEGREE

DEL DELETE

DEMO DEMOLITION

DIA DIAMETER

DIAG DIAGONAL

DIM DIMENSION

DISP DISPENSER

DN DOWN

DR DOOR / DRAIN

DTL DETAIL

DWG DRAWING

E EAST

EA EACH

EF EXHAUST FAN

EJ EXPANSION JOINT

EL REFERENCE ELEVATION / EASEMENT LINE

ELEC ELECTRIC / ELECTRICAL

ELEV ELEVATOR / ELEVATION

EMER EMERGENCY

ENGR ENGINEER / ENGINEERING

EOS EDGE OF SLAB

EPDM ETHYLENE PROPYLENE DIENE MONOMOR

EQ EQUAL

EQUIP EQUIPMENT

EST ESTIMATE

ETC ET CETERA

EW EACH WAY

EXP EXPOSED / EXPAND / EXPANSION

FA FIRE ALARM / FACE AREA / FRESH AREA

FACP FIRE ALARM CONTROL PANEL

FD FLOOR DRAIN

FDTN FOUNDATION

FE FIRE EXTINGUISHER

FEC FIRE EXTINGUISHER CABINET

FH FIRE HYDRANT / FIRE HOSE

FHC FIRE HOSE CABINET

FIN FINISH

FIXT FIXTURE

FL FLOW LINE / FLOOR LINE

FLR FLOOR / FLOORING

FR FRAME / FIRE RATED / FIRE RETARTANT

FT FOOT / FEET / FIRE TREATED / FULLY TEMPERED

ABBREVIATIONS
FTG FOOTING

FURN FURNISH / FURNITURE

GA GAGE

GAL GALLONS

GALV GALVANIZED

GC GENERAL CONTRACTOR

GEN GENERAL / GENERATOR

GL GLASS / GROUND LEVEL

GLZ GLAZING

GND GROUND

GYP BD GYPSUM BOARD

HC HANDICAPPED ACCESSIBLE / HOLLOW CORE

HD HEAD / HEAVY DUTY

HDW HARDWARE

HM HOLLOW METAL

HORIZ HORIZONTAL

HT HEIGHT

HVAC HEATING VENTILATION AND AIR CONDITIONING

HW HOT WATER

ID INSIDE DIAMETER / INTERIOR DESIGN

IF INSIDE FACE / INTAKE FAN

IN INCHES

INCL INCLUDING

INSTL INSTALL

INSUL INSULATE / INSULATION

INT INTERIOR / INTERNAL

INV INVERT

INV EL INVERT ELEVATION

J  BOX JUNCTION BOX

JT JOINT

LAM LAMINATE

LAV LAVATORY

LBS POUNDS

LF LINEAR FEET

LH LEFT HAND

LTG LIGHTING

MAINT MAINTENANCE

MATL MATERIAL

MAX MAXIMUM

MECH MECHANICAL

MED MEDIUM

MEMB MEMBRANE

MFG MANUFACTURING

MFR MANUFACTURER

MIN MINIMUM

MISC MISCELLANEOUS

MTL METAL

N NORTH

N/A NOT APPLICABLE

NEG NEGATIVE

NIC NOT IN CONTRACT

NO NUMBER

NOM NOMINAL

NTS NOT TO SCALE

OC ON CENTER

OD OUTSIDE DIAMETER / OUTSIDE DIMENSION

OF/CI OWNER FURNISHED/CONTRACTOR INSTALLED

OF/OI OWNER FURNISHED/OWNER INSTALLED

OH OPPOSITE HAND / OVERHEAD / OVERHANG

OPP OPPOSITE

ORIG ORIGINAL

PAT PATTERN

PCC PRECAST CONCRETE

PERF PERFORATED

PERM PERMANENT

PL PLATE / PROPERTY LINE

PLAM PLASTIC LAMINATE

PLAS PLASTER / PLASTIC

PLBG PLUMBING

PLYWD PLYWOOD

PNL PANEL

PREFAB PREFABRICATED

PREFIN PREFINISHED

PRELIM PRELIMINARY

PREP PREPARATION

PROJ PROJECT

PT PAINT / PRESSURE TREATED

PVC POLYVINYL CHLORIDE

QTY QUANTITY

R RADIUS / RISER

RA RETURN AIR

RCP REFLECTED CEILING PLAN

RD ROOF DRAIN

REBAR REINFORCED STEEL BAR

REF REFERENCE / REFRIGERATOR

REINF REINFORCED / REINFORCEMENT

REQD REQUIRED

REV REVISION

RH RIGHT HAND

RM ROOM

ABBREVIATIONS
RO ROUGH OPENING

ROW RIGHT OF WAY

RTU ROOF TOP UNIT

S SOUTH

SALV SALVAGE

SAN SANITARY

SCHED SCHEDULE / SCHEDULED

SEC SECOND

SECT SECTION

SF SQUARE FOOT / SQUARE FEET / SUPPLY FAN

SGL SINGLE

SIM SIMILAR

SM SHEET METAL / SMALL / SURFACE MOUNTED

SPEC SPECIFICATION(S)

SPLY SUPPLY

SQ SQUARE

SST STAINLESS STEEL

STC SOUND TRANSMISSION CLASS

STD STANDARD

STL STEEL

STL JST STEEL JOIST

STOR STORAGE

STRUCT STRUCTURAL

SURF SURFACE

SUSP SUSPENDED

SYMM SYMMETRICAL

T TREAD

T&B TOP AND BOTTOM

TBD TO BE DETERMINED

TEL TELEPHONE

TEMP TEMPERATURE / TEMPORARY

THK THICK / THICKNESS

THRES THRESHOLD

THRU THROUGH

TO TOP OF ____

TOC TOP OF CONCRETE / TOP OF CURB

TOJ TOP OF JOIST

TOM TOP OF MASONRY

TOP TOP OF PARAPET / TOP OF PAVEMENT

TOS TOP OF STEEL / TOP OF SLAB

TOW TOP OF WALL

TS TUBE STEEL

TYP TYPICAL

UBC UNIFORM BUILDING CODE

UC UNDERCUT

UL UNDERWRITER'S LABORATORIES

UNFIN UNFINISHED

UNO UNLESS NOTED OTHERWISE

UTIL UTILITY

VAR VARIES

VCT VINYL COMPOSITION TILE

VERT VERTICAL

VIF VERIFY IN FIELD

W WEST / WIDTH / WIDE

W/ WITH

W/O WITHOUT

WC WATER CLOSET / WALL COVERING

WD WOOD / WOOD DOOR

WF WIDE FLANGE

WT WEIGHT

YD YARD / YARDS
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73 55
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PROJECT DESCRIPTION: 
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL EQUIPMENT ON 
OPERATIONS, MAINTENANCE, BRAKE, BUS WASH, FUELING AND CLEANING BUILDING AT THE 
OCTA SANTA ANA BUS BASE. WORK ALSO INCLUDES THE REPLACEMENT OF THE ROOFTOP 

PROJECT DESCRIPTION:
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL
EQUIPMENT AT THE OCTA SANTA ANA BUS BASE.  WORK ALSO INCLUDES THE
REPLACEMENT OF THE ROOFTOP CYCLONE UNITS.
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CONTRACT NO. C-4-2550

M

GENERAL
G-000M COVERSHEET
G-100 MOVERALL SITE PLAN

MECHANICAL DEMO
MD-210M MAINTENANCE BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO
ED-220M MAINTENANCE BUILDING ELECTRICAL OVERALL DEMO ROOF PLAN
ED-221M MAINTENANCE BUILDING SECTION ONE ELECTRICAL DEMO ROOF PLAN
ED-222M MAINTENANCE BUILDING SECTION TWO ELECTRICAL DEMO ROOF PLAN
ED-223M MAINTENANCE BUILDING SECTION THREE ELECTRICAL DEMO ROOF PLAN

STRUCTURAL
S-100M GENERAL NOTES
S-200M OVERALL PLAN
S-301M MAINTENANCE BUILDING STRUCTURAL ROOF PLAN
S-600M ANCHORAGE SCHEDULES

ARCHITECTURAL
A-100M ARCHITECTURAL SITE PLAN
A-500M DETAILS

MECHANICAL
M-001M MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS
M-002M PROJECT NOTES AND SHEET INDEX
M-003M FAN SCHEDULE
M-004M ROOFTOP AND MAKE UP AIR SCHEDULES
M-005M HEAT PUMP AND AIR CONDITIONER SCHEDULES
M-006M MECHANICAL DETAILS
M-007M MECHANICAL DETAILS
M-008M MECHANICAL CONTROLS
M-009M MECHANICAL CONTROLS
M-210M MAINTENANCE BUILDING OVERALL MECHANICAL ROOF PLAN
M-211M MAINTENANCE BUILDING SECTION ONE MECHANICAL ROOF PLAN
M-212M MAINTENANCE BUILDING SECTION TWO MECHANICAL ROOF PLAN
M-213M MAINTENANCE BUILDING SECTION THREE MECHANICAL ROOF PLAN
M-300M TITLE 24 CODE COMPLIANCE
M-301M TITLE 24 CODE COMPLIANCE

ELECTRICAL
E-001M SYMBOLS, NOTES AND ANNOTATIONS
E-002M SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-220M MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN
E-221M MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN
E-222M MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN
E-223M MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN
E-500M ELECTRICAL DETAILS
E-600M ELECTRICAL SINGLE LINE DIAGRAM
E-601M ELECTRICAL SINGLE LINE DIAGRAM
E-700M PANEL SCHEDULES
E-701M PANEL SCHEDULES
E-702M PANEL SCHEDULES
E-703M PANEL SCHEDULES
E-704M PANEL SCHEDULES
E-800M CONDUIT SCHEDULES
E-801M CONDUIT SCHEDULES
E-802M CONDUIT SCHEDULES

- MAINTENANCE BUILDING

APPLICABLE CODES:
2022 CALIFORNIA MECHANICAL CODE
2022 CALIFORNIA PLUMBING CODE
2022 NATIONAL ELECTRICAL CODE
2022 TITLE 24 REQUIREMENTS
CALGREEN STANDARDS

C-4-2550  EXHIBIT B



MAINTENANCE
BUILDING

FUEL/ BRAKE/ 
TIRE REPAIR 

BUILDING

BUS WASH/ 
BRAKE 
DYNO 

BUILDING

DETAIL/ 
CLEANING 
BUILDING

OPERATIONS
BUILDING

(E) UNDERGROUND STORAGE TANKS. 
CRANES NOT TO BE PLACED ON TOP

ENTRANCE FROM MACARTHUR BLVD

MOORE AVE

(E) OUTSIDE STORAGE 
STRUCTURE

(E) GENERATOR YARD

10' HIGH CMU SITE 
WALL, TYP.

(E) GUARD SHACK

(E) SKYLIGHT, TYP.

POTENTIAL CONSTRUCTION LAY-DOWN 
AREAS, SUBJECT TO OCTA’S APPROVAL

POTENTIAL CONSTRUCTION LAY-DOWN 
AREAS, SUBJECT TO OCTA’S APPROVAL

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300

Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY

OCTA

DRAWN BY: 

CHECKED BY: 

DATE: 

SCALE: 

SHEET: 

5/9/2024 10:14:27 AM
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GENERAL NOTES
1. FOR ALL THE EXISTING EQUIPMENT NOTED TO BE RETAINED AND 

REUSED: 
BEFORE DEMOLITION COMMENCES ON SITE, THE CONTRACTOR 
SHALL SURVEY AND ESTABLISH CONDITION AND CAPACITIES. 
ANY DAMAGE OR DEFICIENCY TO EXISTING EQUIPMENT 
DISCOVERED BY THE CONTRACTOR SHALL BE RECORDED 
AT THIS STAGE BY THE CONTRACTOR AND A FULL WRITTEN 
REPORT SUBMITTED TO THE OWNERS REPRESENTATIVE FOR 
REVIEW. THE REPORT WILL INCLUDE PHOTOGRAPHIC EVIDENCE 
OF DAMAGE.

2. ALL POWER SUPPLIES TO EXISTING EQUIPMENT TO BE 
REMOVED SHALL BE ISOLATED AND MADE SAFE PER NEC PRIOR 
TO DEMOLITION STARTS.

3. THE PIPEWORK AND ASSOCIATED EQUIPMENT TO BE 
DEMOLISHED SHALL BE REMOVED FROM SITE.

4. ALL EQUIPMENT TO BE REUSED SHALL BE CAREFULLY REMOVED 
PRIOR TO DEMOLITON, AND STORED IN A PROTECTED AREA ON 
SITE READY FOR LATER RE-INSTALLATION. EQUIPMENT TO REMAIN 
IN PLACE SHALL BE WELL PROTECTED FROM DAMAGE OR DUST.,

5.     NO EQUIPMENT SHALL BE STORED ON THE ROOF.
6. ANY DAMAGE TO EXISTING EQUIPMENT DURING DEMOLITION 

SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.
7. ALL PIPEWORK/VALVES IS TO BE REINSULATED TO COMPLY WITH THE 

SPECIFICATION REQUIREMENTS. 
8. CONTRACTOR SHALL REMOVE CONSTRUCTION DEBRIS AND 

VACUUM CLEAN ALL RETAINED EQUIPMENT (INTERNAL AND 
EXTERNAL)- PRIOR TO TEST AND BALANCE.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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Keynote Legend

Key Value Keynote Text

D:01 EXISTING MECHANICAL EQUIPMENT TO REMAIN.
D:02 EXISTING SUPPLY FAN TO BE DEMOLISHED.
D:03 EXISTING EXHAUST FAN TO BE DEMOLISHED.
D:04 EXISTING HEAT PUMP TO BE DEMOLISHED.
D:05 EXISTING ROOFTOP UNIT TO BE DEMOLISHED.
D:06 EXISTING AIR CONDITIONING UNIT TO BE

DEMOLISHED.
D:07 EXISTING MAKEUP AIR UNIT TO BE DEMOLISHED.

DEMO WORK DEFINITION
EXISTING (E)

REMOVE EXISTING (D)
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PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH 

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES. 
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING 
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A 
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO 
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION 
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL 
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED 
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM 
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE 
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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GENERAL NOTES
1. DISCONNECT EXISTING, TO BE REPLACED, MECHANICAL UNITS POWER 

CONNECTION FROM EXISTING ELECTRICAL PANELS, MOTOR CONTROL 
CENTERS, DISTRIBUTION PANELS. REMOVE EXISTING DISCONNECT 
SWITCHES AND EXISTING WIRES USED FOR POWER CONNECTION TO THE 
EXISTING MECHANICAL UNITS, SALVAGE AND RETURN TO OWNER. PROVIDE 
NEW DISCONNECTS FOR THE NEW MECHANICAL UNIT POWER CONNECTION. 
REFER TO E-200 SERIES SHEETS FOR ADDITIONAL INFORMATION.

(E)  -  EXISTING TO REMAIN, PROTECT IN PLACE.
(D)  -  EXISTING TO BE DEMOLISHED.
$M  -  TOGGLE SWITCH, MOTOR RATED.
       -  NON-FUSED SAFETY SWITCH
WP - WEATHER PROOF

PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH 

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES. 
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING 
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A 
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO 
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION 
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL 
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED 
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM 
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE 
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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GENERAL NOTES
1. DISCONNECT EXISTING, TO BE REPLACED, MECHANICAL UNITS POWER 

CONNECTION FROM EXISTING ELECTRICAL PANELS, MOTOR CONTROL 
CENTERS, DISTRIBUTION PANELS. REMOVE EXISTING DISCONNECT 
SWITCHES AND EXISTING WIRES USED FOR POWER CONNECTION TO THE 
EXISTING MECHANICAL UNITS, SALVAGE AND RETURN TO OWNER. PROVIDE 
NEW DISCONNECTS FOR THE NEW MECHANICAL UNIT POWER CONNECTION. 
REFER TO E-200 SERIES SHEETS FOR ADDITIONAL INFORMATION.

(E)  -  EXISTING TO REMAIN, PROTECT IN PLACE.
(D)  -  EXISTING TO BE DEMOLISHED.
$M  -  TOGGLE SWITCH, MOTOR RATED.
       -  NON-FUSED SAFETY SWITCH
WP - WEATHER PROOF

PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH 

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES. 
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING 
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A 
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO 
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION 
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL 
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED 
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM 
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE 
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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FOR CONTINUATION SEE SHEET ED-221
GENERAL NOTES
1. DISCONNECT EXISTING, TO BE REPLACED, MECHANICAL UNITS POWER 

CONNECTION FROM EXISTING ELECTRICAL PANELS, MOTOR CONTROL 
CENTERS, DISTRIBUTION PANELS. REMOVE EXISTING DISCONNECT 
SWITCHES AND EXISTING WIRES USED FOR POWER CONNECTION TO THE 
EXISTING MECHANICAL UNITS, SALVAGE AND RETURN TO OWNER. PROVIDE 
NEW DISCONNECTS FOR THE NEW MECHANICAL UNIT POWER CONNECTION. 
REFER TO E-200 SERIES SHEETS FOR ADDITIONAL INFORMATION.

(E)  -  EXISTING TO REMAIN, PROTECT IN PLACE.
(D)  -  EXISTING TO BE DEMOLISHED.
$M  -  TOGGLE SWITCH, MOTOR RATED.
       -  NON-FUSED SAFETY SWITCH
WP - WEATHER PROOF

PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH 

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES. 
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING 
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A 
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO 
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION 
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL 
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED 
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM 
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE 
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NONSTRUCTURAL COMPONENTS

1. PLUMBING, MECHANICAL, AND 
ELECTRICAL COMPONENTS

 CBC 1705.12.6PERIODIC

•

•

INSTALLATION OF MECHANICAL AND ELECTRICAL EQUIPMENT, INCLUDING 
DUCTWORK, PIPING SYSTEMS AND THEIR STRUCTURAL SUPPORTS, WHERE 
AUTOMATIC FIRE SPRINKLER SYSTEMS ARE INSTALLED TO VERIFY ONE OF 
THE FOLLOWING REQUIREMENTS (SDC C,D,E,F):

MINIMUM CLEARANCES HAVE BEEN PROVIDED AS REQUIRED BY ASCE-7 
SECTION 13.2.3
A NOMINAL CLEARANCE OF NOT LESS THAN 3 INCHES HAS BEEN 
PROVIDED BETWEEN FIRE PROTECTION SPRIKLER SYSTEM DROPS AND 
SPRIGS AND: STRUCTURAL MEMBERS NOT USED COLLECTIVELY OR 
INDEPENDENTLY TO SUPPORT THE SPRINKERS; EQUIPMENT ATTACHED 
TO THE BUILDING STRUCTURE; AND OTHER SYSTEMS' PIPING

PERIODIC

•

•

DESIGNATED SEISMIC SYSTEMS - EXAMINE DESIGNATED SEISMIC SYSTEMS 
REQUIRING SEISMIC QUALIFICATION IN ACCORDANCE WITH ASCE 7 SECTION 
13.2.2  AND VERIFY THAT THE LABEL, ANCHORAGE AND MOUNTING CONFORM 
TO THE CERTIFICATE OF COMPLIANCE (SDC C,D,E,F):

ACTIVE MECHANICAL AND ELECTRICAL EQUIPMENT THAT MUST REMAIN 
OPERABLE FOLLOWING THE DESIGN EARTHQUAKE GROUND MOTION
COMPONENTS WITH HAZARDOUS SUBSTANCES AND ASSIGNED A 
COMPONENT IMPORTANCE FACTOR, I p OF 1.5.

 CBC 1705.12.4

INSPECTION AND TESTING REQUIREMENTS ON THIS SHEET ARE IN 
ACCORDANCE WITH SECTION 1705 OF THE CALIFORNIA BUILDING CODE (CBC)
AND HAVE BEEN IDENTIFIED AS A STATEMENT OF SPECIAL INSPECTIONS AS 
REQUIRED BY CBC SECTION 1704.3. THE OWNER OF THE OWNER'S AUTHORIZED 
AGENT, OTHER THAN THE CONTRACTOR, SHALL EMPLOY ONE OR MORE 
APPROVED AGENCIES TO PROVIDE THE SPECIAL INSPECTIONS AND TESTS 
DURING CONSTRUCTION AS REQUIRED BY CBC SECTION 1705 AND IDENTIFY THE 
APPROVED AGENCIES TO THE BUILDING OFFICIAL. THESE SPECIAL 
INSPECTIONS AND TESTS ARE IN ADDITION TO THE INSPECTIONS BY THE 
BUILDING OFFICIAL THAT ARE IDENTIFIED IN CBC SECTION 110. SPECIAL 
INSPECTORS SHALL BE QUALIFIED IN ACCORDANCE WITH CBC SECTION 1704.2.1, 
AND ALL OTHER APPLICABLE SECTIONS AND STANDARDS.

STATEMENT OF SPECIAL INSPECTIONS

SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS 
PRESENT CONTINUOUSLY WHEN AND WHERE THE WORK TO 
BE INSPECTED IS BEING PERFORMED

CONTINUOUS

SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS 
INTERMITTENTLY PRESENT WHERE THE WORK HAS BEEN OR 
IS BEING PERFORMED AND AT THE COMPLETION OF WORK.

PERIODIC

A QUALIFIED PERSON EMPLOYED OR RETAINED BY AN 
APPROVED AGENCY AND APPROVED BY THE BUILDING 
OFFICIAL AS HAVING THE COMPETENCE NECESSARY TO 
INSPECT A PARTICULAR TYPE OF CONSTRUCTION 
REQUIRING SPECIAL INSPECTION.

SPECIAL 
INSPECTOR

INSPECTION OF CONSTRUCTION REQUIRING THE EXPERTISE 
OF AN APPROVED SPECIAL INSPECTOR IN ORDER TO 
ENSURE COMPLIANCE WITH THE BUILDING CODE AND THE 
APPROVED CONSTRUCTION DOCUMENTS.

SPECIAL 
INSPECTION

DEFINITIONS

INDICATES SPECIAL INSPECTION OF ITEM MAY BE 
REQUIRED FOR THE WORK DEFINED IN THE CONSTRUCTION 
DOCUMENTS FOR THIS PROJECT.

REFERENCES 
CODES/STANDARDS

SPECIAL INSPECTION AND TEST REQUIREMENTS

TYPE REQUIRED INSPECTIONS AND/OR TESTSFREQUENCY
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing - 
any errors or omissions shall be reported to Stantec without delay.
The Copyrights to all designs and drawings are the property of Stantec. Reproduction or use 
for any purpose other than that authorized by Stantec is forbidden.
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GENERAL NOTES ABBREVIATIONS

1.
A.
B.
C.
D.

A.
B.
C.
D.

a.
b.

E.
a.

F.

II. DESIGN LOADS:

WIND LOAD:     
ULTIMATE DESIGN BASIC WIND SPEED Vult 95 MPH
WIND EXPSOURE CATEGORY: C
INTERNAL PRESSURE COEFFICIENT (GCPi): +/- 0.18
GUST EFFECT FACTOR (G): 0.85

2. SEISMIC LOAD:
SITE CLASS: D (DEFAULT)
RISK CATEGORY: II
SEISMIC IMPORTANCE FACTOR (I p): 1.00
MAPPED SPECTRAL RESPONSE:

SHORT PERIOD SS: 1.32g
1-SECOND PERIOD S1: 0.48 g

DESIGN SPECTRAL RESPONSE (5% DAMPED):
SHORT PERIOD SDS:  1.06 g

SEISMIC DESIGN CATEGORY: D

1.

2.
A.
B.

3.

4.

5.

6.

7.

8.

9.

10.

11.

I. GENERAL NOTES:

ALL STRUCTURAL WORK SHALL CONFORM TO THE DRAWINGS, THE PROJECT SPECIFICATIONS, 
ALL DRAWING NOTES, AND THE 2022 CALIFORNIA BUILDING CODE (CBC).

ALL APPLICABLE REFERENCE STANDARDS, AS MODIFIED BY THE BUILDING CODE, INCLUDE:
ASCE/SEI 7-16: MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES
AWS D1.1: STRUCTURAL WELDING CODE - STEEL

THE SCOPE OF WORK IS NOT SOLELY DEFINED BY THESE DOCUMENTS.

TYPICAL DETAILS APPLY THROUGHOUT THE PROJECT, EVEN IF NOT SPECIFICALLY REFERENCED 
IN PLANS OR DETAILS. DETAILS OF CONSTRUCTION NOT FULLY SHOWN OR NOTED ON THE 
DRAWINGS NOR CALLED OUT IN THE SPECIFICATIONS SHALL BE OF THE SAME SIZE AND 
CHARACTER AS FOR SIMILAR CONDITIONS WHICH ARE SHOWN AND NOTED.

ALL FORCES INDICATED IN THE STRUCTURAL DRAWINGS ARE SERVICE LOADS AS DEFINED BY 
ASCE-7, UNLESS NOTED OTHERWISE.

DO NOT USE SCALED DIMENSIONS; USE ONLY WRITTEN DIMENSIONS. WHERE NO DIMENSION IS 
PROVIDED, CONSULT THE ARCHITECT FOR CLARIFICATIONS BEFORE PROCEEDING WITH WORK.

THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR THE CONDITIONS OF THE JOB SITE 
INCLUDING SAFETY OF PERSONS AND PROPERTY AND THE MEANS AND METHODS OF 
CONSTRUCTION.

ALL STRUCTURAL WORK SHALL BE COORDINATED WITH ARCHITECTURAL, MECHANICAL, 
ELECTRICAL, PLUMBING, ETC. REQUIREMENTS. REFER TO ARCHITECTURAL DRAWINGS FOR 
DIMENSIONS NOT SHOWN ON PLAN. DISCREPANCIES AND/OR INTERFERENCES SHALL BE 
REPORTED TO THE ARCHITECT IMMEDIATELY.

OPENINGS SHALL NOT BE MADE IN ANY STRUCTURAL MEMBER UNLESS SPECIFICALLY SHOWN 
ON THE STRUCTURAL DRAWINGS OR APPROVED BY THE STRUCTURAL ENGINEER.

DEFICIENT WORK AND WORK NOT IN CONFORMANCE WITH THE CONTRACT DOCUMENTS AS 
IDENTIFIED BY THE ARCHITECT OR INSPECTOR SHALL BE REPAIRED AT THE CONTRACTOR'S 
EXPENSE. CONTRACTOR SHALL COMPENSATE OWNER FOR SERVICES ARISING FROM DEFICIENT 
WORK.

CONSTRUCTION MATERIALS SHALL BE SPREAD OUT WHEN PLACED ON FRAMED FLOORS OR 
ROOFS. THE CONSTRUCTION MATERIAL LOAD SHALL NOT EXCEED THE DESIGN LIVE LOAD PER 
SQUARE FOOT. CONTRACTOR SHALL BE RESPONSIBLE FOR SHORING WHERE STRUCTURE IS 
NOT COMPLETE OR HAS NOT ATTAINED DESIGN STRENGTH.

1.

2.

III. EXISTING STRUCTURE & EXISTING CONDITIONS

CONTRACTOR IS TO NOTIFY ENGINEER OF QUESTIONABLE EXISTING STRUCTURAL 
COMPONENTS (MASONRY WALLS, STEEL BEAMS & LINTEL, EXPOSED FOUNDATIONS, ETC.) AND 
FRAMING CONNECTIONS WHEN ENCOUNTERED.

CONTRACTOR TO VERIFY EXACT LOCATION OF ALL EXISTING STRUCTURAL COMPONENTS THAT 
WILL BE CONNECTED TO NEW FRAMING PRIOR TO STEEL FABRICATION.  IT IS THE 
CONTRACTOR’S RESPONSIBILITY TO VERIFY ALL EXISTING DIMENSIONS AND COORDINATE 
THESE DIMENSIONS WITH THE STEEL FABRICATOR PRIOR TO STEEL FABRICATION TO ENSURE 
ARCHITECTURAL AND STRUCTURAL DESIGN CONCEPT.  CONTRACTOR SHALL NOTIFY 
ARCHITECT AND/OR ENGINEER OF DISCREPANCIES.

1.

IV. MECHANICAL/ELECTRICAL/PLUMBING  SYSTEM SUPPORTS

THE CONTRACTOR SHALL DESIGN AND SUPPLY ALL ADDITIONAL MISCELLANEOUS METALS AND 
SYSTEM SUPPORT COMPONENTS THAT  ARE NECESSARY TO SUPPORT ALL MECHANICAL, 
ELECTRICAL (TELECOM, AUDIO VISUAL, ETC.) AND PLUMBING/FIRE PROTECTION SYSTEMS.  
SUCH METALS  AND SUPPORT COMPONENTS AND THEIR CONNECTIONS SHALL BE PROVIDED AS 
NECESSARY TO DIRECTLY AND CONCENTRICALLY IMPOSE LOADS ON THE PRIMARY  
STRUCTURE.  STEEL ROOF DECK SHALL NOT DIRECTLY SUPPORT THESE SYSTEMS. THE 
CONNECTIONS TO THE PRIMARY  STRUCTURE ARE SUBJECT TO THE REQUIREMENTS OF THE 
MISCELLANEOUS METALS SECTION ABOVE.

# POUND
& AND
(N) NEW
@ AT
AB ANCHOR BOLT
ACS ALL COMMON SIDES
ADDL ADDITIONAL
AESS ARCHITECTURALLY

EXPOSED STRUCTURAL
STEEL

ALT ALTERNATE
ARCH,
ARCH'L

ARCHITECT,
ARCHITECTURAL

BL BRICKLEDGE
BLDG BUILDING
BLKG BLOCKING
BM BEAM
BN BOUNDARY NAILING
BO BOTTOM OF
BOB BOTTOM OF BEAM
BOD BOTTOM OF DECK
BOS BOTTOM OF STEEL
BOT,
BOTT

BOTTOM

BP BASE PLATE
BRBF BUCKLING RESTRAINED

BRACED FRAME
BRG BEARING
BTWN BETWEEN
C CHANNEL
CB CONCRETE BEAM
CC CARRIED COLUMN
CEN CENTER
CFMF COLD-FORMED METAL

FRAMING
CIP CAST IN PLACE
CJ CONTROL JOINT
CJP COMPLETE JOINT

PENETRATION
CL CENTERLINE
CLR CLEAR
CMU CONCRETE MASONRY UNIT
COL COLUMN
CONC CONCRETE
CONN CONNECT, CONNECTION
CONT CONTINUOUS
CTR CENTERED
CWI CERTIFIED WELDING

INSPECTOR
D, DIA DIAMETER
DBA DEFORMED BAR ANCHOR
DBL DOUBLE
DEF DEFORMED, DEFINITION
DEFL DEFLECTION
DET,
DTL

DETAIL

DIAG DIAGONAL
DN DOWN
DWG DRAWING
EA EACH
EF EACH FACE
EJ EXPANSION JOINT
EL ELEVATION
ELEV ELEVATOR
EN EDGE NAILING
EOR ENGINEER OF RECORD
EOS EDGE OF SLAB
EQ EQUAL
EQ SPA EQUAL SPACE
ES EACH SIDE
EW EACH WAY
EXIST,
(E)

EXISTING

EXT EXTERIOR
FD FLOOR DRAIN
FDN,
FNDN

FOUNDATION

FF EL FINISH FLOOR ELEVATION
FN FIELD NAILING
FOA FACE OF ANGLE
FOC FACE OF CONCRETE
FOM FACE OF MASONRY
FT FEET
FTG FOOTING
Fy YIELD STRESS
GA GAGE, GAUGE
GALV GALVANIZED
GB GRADE BEAM
GLB GLUED-LAMINATED BEAM
GT GIRDER TRUSS
H, HORIZ HORIZONTAL
HC HOLLOW CORE
HI HIGH
HK HOOK
HSS HOLLOW STRUCTURAL

STEEL
IN INCHES
INFO INFORMATION
INT INTERIOR
JST JOIST
JT JOINT
K KIPS
KB KNEE BRACE
L ANGLE
LB POUND
LF LINEAR FOOT
LG LENGTH

LLBB LONG LEG BACK TO BACK
LLH LONG LEG HORIZONTAL
LLV LONG LEG VERTICAL
LO LOW
LT WT LIGHTWEIGHT
LVL LEVEL
LWC LIGHT WEIGHT CONCRETE
MAX MAXIMUM
MC MOMENT CONNECTION
MCJ MASONRY CONTROL JOINT
MECH MECHANICAL
MEP MECHANICAL, ELECTRICAL

& PLUMBING
MEZZ MEZZANINE
MFR,
MANUF

MANUFACTURER

MID MIDDLE
MIL MILLIMETER
MIN MINIMUM
MISC MISCELLANEOUS
MO MASONRY OPENING
MTL METAL
N NORTH
NA NOT APPLICABLE
NDT NON-DESTRUCTIVE

TESTING
NIC NOT IN CONTRACT
NTS NOT TO SCALE
OC ON CENTER
OH OPPOSITE HAND
OPNG OPENING
OPP OPPOSITE
OWJ OPEN WEB JOIST
PAF POWER ACTUATED

FASTENERS
PERP PERPENDICULAR
PJP PARTIAL JOINT

PENETRATION
PL PLATE
PLF POUNDS PER LINEAR FOOT
PLYWD PLYWOOD
PSF POUNDS PER SQUARE

FOOT
PSI POUNDS PER SQUARE

INCH
R RADIUS
REF REFER, REFERENCE
REINF REINFORCED,

REINFORCEMENT
REM REMAINDER
REQ'D REQUIRED
REQ'MT
S,
REQMTS

REQUIREMENTS

REV REVISION
SAD SEE ARCHITECTURAL

DRAWINGS
SC SLIP CRITICAL
SCHED SCHEDULE
SECT SECTION
SF SQUARE FEET
SHT SHEET
SHTG SHEATHING
SIM SIMILAR
SMD SEE MECHANICAL

DRAWINGS
SMS SHEET METAL SCREW
SOG SLAB ON GRADE
SPA SPACES, SPACING
SQ SQUARE
SSH SHORT SLOTTED HOLE
STD STANDARD
STL STEEL
STRUCT STRUCTURE, STRUCTURAL
SUPP SUPPORT
T&B TOP AND BOTTOM
TEMP TEMPORARY
THK THICK
TO TOP OF
TOC TOP OF CONCRETE
TOF TOP OF FOUNDATION
TOM TOP OF MASONRY
TOS TOP OF STEEL
TOSC TOP OF STRUCTURAL

CONCRETE
TOSL TOP OF SLAB
TOT TOTAL
TOW TOP OF WALL
TYP TYPICAL
UON UNLESS OTHERWISE

NOTED
V, VERT VERTICAL
VIF VERIFY IN FIELD
W WIDE FLANGE
W/ WITH
W/O WITHOUT
WB WIND BRACE
WBBP WIND BRACE BASEPLATE
WHSS WELDED HEADED STEEL

STUD
WP WORKING POINT, WORK

POINT
WRT WITH RESPECT TO
WT WEIGHT
WWF WELDED-WIRE FABRIC
YD YARD

1.

A.
B.

2.
A.
B.
C.
D.
E.

3.

4.

5.

6.

7.

8.

9.

10.
A.

B.

C.

D.

E.
F.

G.

VI. STRUCTURAL LUMBER

ALL STRUCTURAL SAWN LUMBER SHALL BE DOUGLAS FIR LARCH AS GRADED BY THE WWPA OR 
WCLIB WITH THE FOLLOWING MINIMUM GRADES, UNLESS NOTED OTHERWISE:

4X AND LARGER BEAMS OR JOISTS, CONCEALED: NO. 1
4X AND LARGER BEAMS OR JOISTS, EXPOSED: SELECT STRUCTURAL

ALL STRUCTURAL COMPOSITE LUMBER (SCL) OR ENGINEERED LUMBER SHALL BE AS FOLLOWS:
I-JOISTS: TJI JOISTS MANUFACTURED BY WEYERHAUSER (ESR-1153)
LSL: TIMBERSTRAND LSL MANUFACTURED BY WEYERHAUSER (ESR-1387)
LVL: MICROLLAM LVL (2.0E) MANUFACTURED BY WEYERHAUSER (ESR-1387)
PSL: PARALLAM PSL (2.0E) MANUFACTURED BY WEYERHAUSER (ESR-1387)
SUBSTITUTION OF PRODUCTS LISTED ABOVE SHALL BE SUBMITTED TO ENGINEER FOR 
REVIEW AND APPROVAL.

ALL STRUCTURAL TIMBER FRAMING SHALL HAVE A MAXIMUM MOISTURE CONTENT OF 19% AT 
THE TIME OF ENCLOSURE, REGARDLESS OF THE MOISTURE CONTENT AT THE TIME OF 
MANUFACTURE. TIMBER FLOOR FRAMING, INCLUDING JOISTS AND BEAMS, WITH MORE THAN 2 
FRAMED LEVELS ABOVE THEM SHALL BE DESIGNATED AS 'S-DRY' OR 'MC15' AND HAVE A 
MAXIMUM MOISTURE CONTENT OF 15% AT THE TIME OF ENCLOSURE.

ALL LUMBER LOCATED IN DIRECT CONTACT WITH CONCRETE OR MASONRY INCLUDING BUT NOT 
LIMITED TO SILL PLATES, NAILERS, AND LEDGERS SHALL BE PRESSURE TREATED DOUGLAS FIR.

ALL HARDWARE SHALL BE SIMPSON STRONG-TIE CO INSTALLED PER MANUFACTURERS 
RECOMMENDATIONS. SUBSTITUTION OF EQUIVALENT HARDWARE FROM AN ALTERNATE 
MANUFACTURER SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW AND APPROVAL.

MINIMUM FASTENING AND NAILING OF TIMBER COMPONENTS SHALL BE IN ACCORDANCE WITH 
CBC TABLE 2304.10.1.

FASTENERS SHALL BE PROVIDED NEW AND WITHOUT EXCESSIVE RUST. ALL FASTENERS 
EXPOSED TO WEATHER SHALL BE GALVANIZED.

ALL METAL FASTENERS IN CONTACT WITH PRESERVATIVE-TREATED LUMBER SHALL BE 
STAINLESS STEEL OR OTHERWISE CERTIFIED BY THE MANUFACTURER TO RESIST CORROSION 
CAUSED BY THE SPECIFIC TREATMENT APPLIED TO THE WOOD.

DO NOT CUT, BORE, COUNTERSINK OR NOTCH WOOD MEMBERS EXCEPT WHERE EXPLICITY 
SHOWN IN THE DETAILS.

BOLTS AND LAG SCREWS:
BOLTS AND LAG SCREWS SHALL CONFORM TO ASTM A307 AND MEET THE DIMENSIONAL 
STANDARDS OF ANSI/ASME B18.2.1.
HOLES FOR BOLTS SHALL BE A MINIMUM 1/32" TO A MAXIMUM OF 1/16" LARGER THAN THE 
BOLT DIAMETER.
BOLTS SHALL BE ACCURATELY ALIGNED IN MAIN MEMBERS AND SIDE PLATES. BOLTS SHALL 
NOT BE FORCIBLY DRIVEN INTO PLACE.
BORED LEAD HOLES FOR LAG SCREWS SHALL BE 40-70% OF THE SHANK DIAMETER AT THE 
THREADED PORTION OF THE SCREW, AND THE SAME DIAMETER AS THE SHANK AT THE 
SHANK.
LAG SCREWS SHALL BE TURNED, NOT DRIVEN INTO PLACE.
ALL BOLTS, NUTS, AND LAG SCREWS SHALL BE PROVIDED WITH FLAT OR MALLEABLE 
WASHERS WHERE BEARING AGAINST DIRECTLY AGAINST WOOD.
ALL BOLTS AND LAG SCREWS SHALL BE TIGHTENED UPON INSTALLATION AND RE-
TIGHTENED BEFORE CLOSING IN OR AT COMPLETION OF JOB.

1.

2.
A.
B.

3.

4.
A.
B.
C.
D.

E.

F.

G.

5.

A.
B.
C.

6.

VII. STRUCTURAL STEEL:

STRUCTURAL STEEL SHALL BE DETAILED, FABRICATED AND ERECTED IN ACCORDANCE WITH 
AISC 360.

UNLESS OTHERWISE NOTED, ALL STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING: 
ANGLES AND CHANNELS: ASTM A36 (FY = 36 KSI) 
PLATES, BARS: ASTM A36 (FY = 36 KSI)                                                                                   

FIELD CUTTING OR DRILLING STRUCTURAL STEEL IS STRICTLY PROHIBITED WITHOUT PRIOR 
REVIEW AND APPROVAL BY SEOR. ALL HOLES AND CUTS SHALL BE PERFORMED IN THE SHOP AS 
IDENTIFIED ON STRUCTURAL DRAWINGS OR SHOP DRAWINGS.

WELDED CONNECTIONS:
ALL WELDS SHALL CONFORM TO AWS D1.1. WELDING ELECTRODES SHALL BE CLASS E70XX.
MINIMUM FILLET WELD SIZE SHALL BE 1/4 ” UNLESS NOTED OTHERWISE.
WELDING SHALL BE PERFORMED BY QUALIFIED WELDERS, REFER TO SPECIFICATIONS.
WHERE FIELD WELDING IS SPECIFICALLY NOTED, THE DESIGNATION IS GIVEN AS A 
SUGGESTED CONSTRUCTION PROCEDURE ONLY. THE CONTRACTOR SHALL DETERMINE 
SUITABILITY OF SHOP OR FIELD WELDING FOR ALL CONDITIONS. ALL BOLTED CONNECTIONS 
MUST BE IN ADDITION TO THESE REQUIREMENTS.
WELD LENGTHS SPECIFIED ON PLANS ARE THE NET EFFECTIVE LENGTH.  WELD SIZE SHALL 
BE AISC MINIMUM UON AS LARGER WELD.
ALL CJP WELDS SHALL BE MADE WITH FILLER METAL WITH A MINIMUM CVN TOUGHNESS OF 
20 FT-LBS AT -20 DEGREES F.  NDT AND INSPECTIONS PER THE 'STRUCTURAL TESTING AND 
INSPECTIONS' SHEET.
CONTRACTOR TO PROVIDE WELDING PROCEDURE SPECIFICATION FOR REVIEW AND 
APPROVAL BY SEOR. 

STEEL FINISHES SHALL BE AS FOLLOWS, UNLESS NOTED OTHERWISE IN ARCHITECTURAL 
SPECIFICATIONS:

INTERIOR TO RECEIVE ENCASEMENT OR SPRAY-ON FIREPROOFING:  NONE
INTERIOR TO RECEIVE FINISH PAINT: REFER TO SPECIFICATIONS
EXTERIOR: HOT-DIPPED GALVANIZED COATING CONFORMING TO ASTM A123 OR HIGH-
PERFORMANCE COATING AT CONDITIONS AS IDENTIFIED IN SPECIFICATIONS.

SCREWS SHALL BE SELF-TAPPING AND COMPLY WITH ASTM C1513.

1.

V. QUALITY ASSURANCE AND SPECIAL INSPECTIONS

OWNER WILL ENGAGE AN INDEPENDENT TESTING AGENCY TO PERFORM THE TESTS AND 
INSPECTIONS SHOWN ON THE 'STRUCTURAL TESTING AND INSPECTIONS' SHEET.  IT IS THE 
CONTRACTOR'S RESPONSIBILITY TO PROVIDE ADEQUATE PRIOR NOTICE TO ALLOW FOR 
COMPLETION OF THESE REQUIREMENTS.

12
/0
7/
20
23
90
%
 C
O
N
S
TR
U
C
TI
O
N
 D
R
A
W
IN
G
 S
U
B
M
IT
TA
L

02
/1
3/
20
24
U
P
D
A
TE
D
 9
0%
 C
O
N
S
TR
U
C
TI
O
N
 D
R
A
W
IN
G
 S
U
B
M
IT
TA
L

03
/2
7/
20
24
10
0%
 C
O
N
S
TR
U
C
TI
O
N
 D
R
A
W
IN
G
 S
U
B
M
IT
TA
L

09-30-2224

03-22-24

1
0
0

%
 R

E
S

U
B

M
IT

T
A

L
5

/1
3
/2

0
2
4

M

C-4-2550  EXHIBIT B



BUS WASH/
BRAKE DYNO

DETAIL / CLEANING
BUILDING

MAINTENANCE

OPERATIONS

FUEL/BRAKE/TIRE 
REPAIR BUILDING

S-303

1 S-302

1

S-304

1

S-301

1

S-300

1

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing - 
any errors or omissions shall be reported to Stantec without delay.
The Copyrights to all designs and drawings are the property of Stantec. Reproduction or use 
for any purpose other than that authorized by Stantec is forbidden.
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ROOF PLAN NOTES:

 SEE SHEET S-100 FOR STRUCTURAL GENERAL NOTES
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76 22

EF 5-21, 5-22
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EF 5-29
EF 5-31

34 19 13.38
203 34 33.88

EF 5-32
EF 5-33

119 22 29.75
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34
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73 22 29.75EF 6-9 22
773 40 36EF 7-1 40
141 30 28.63EF 7-2 30
45 19 28.25EF 8-1 19
95 22.91 26EF 5-42 30.88
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B
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D
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H
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46
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46
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B
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D
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352 34 27.2534 71SF 5-6
377 34 27.2534 71SF 5-10

CG
(IN)

2095

MODEL #'S WT
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B
(IN)

D
(IN)

H
(IN)

SF 4-1 175 26 27.25
766 52 39.25

307 34 27.25
199 26
427 40

307 34
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SF 5-9,6-2

SF 5-14

783SF 5-4

194 26SF 5-15
783 52SF 6-1

26
52

34
26
40

34
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52

194 26SF 5-12
196 26SF 5-13,5-16

26
26
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27.25
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49
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56
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1377 140 39
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B
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D
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H
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968 88.08 50.88
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1924 123 59.04
1924 123 59.04

RTU 4-2

RTU 4-4
RTU 5-1, 5-2

RTU 5-3

1020 88.08 50.88RTU 4-3
53.28

53.28
87
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(LBS)

B
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D
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H
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1 1
/2"

4"
3/4

"

METAL DECKING

(E) RIGID INSULATION

(E) PROTECTION BOARD

(E) BUILT-UP ROOF WITH CAP 
SHEET 

1 1
/2"

4"
2"

METAL DECKING

(E) SIPLAST ISULATION 
SYSTEM

(E) SIPLAST ROOFING 
SYSTEM WITH CAP SHEET

1 1
/2"

2 1
/2"

4"
3/4

"

METAL DECKING

(E) LIGHTWEIGHT 
STRUCTURAL CONCRETE 
SLAB 

(E) RIGID INSULATION

(E) PROTECTION BOARD

(E) BUILT-UP ROOF WITH CAP 
SHEET 

8"

8"
8"

BASE COAT OF MBR 
FLASHING CEMENT 
APPLIED 1/2" BEYOND 
SCRIM OUTLINE

PERMAFLASH SCRIM SET IN 
MBR FLASHING CEMENT

MASK TARGET AREA 
FOR APPLICATION

PIPE OR CONDUIT

SCRIM OUTLINE. REFER TO MFR DETAILS

FINISH COAT OF MBR FLASHING CEMENT 
APPLIED 1/2" BEYOND SCRIM OUTLINE

(E) ROOF MEMBRANE

PERMAFLASH SCRIM 
SET IN MBR FLASHING 
CEMENT

A.

B.

C.

USE THIS DETAIL IN CONJUNCTION WITH THE PERMAFLASH PIPE 
PENETRATION SCRIM LAYOUT, PER MFR DETAILS.

ENSURE TOTAL TARGET AREA OF FLASHING IS NO LESS THAN 16" x 16".

D. REFER TO PERMAFLASH APPLICATION INSTRUCTIONS FOR GENERAL 
GUIDELINES REGARDING THE PERMAFLASH SYSTEM.

AN EXTRA COAT OF MBR FLASHING CEMENT OR 1-PART PERMAFLASH  MUST 
BE PLACED BETWEEN SCRIM LAYERS WHERE THEY OVERLAP TO ENSURE A 
PROPER BOND.

NOTES:

E. AFTER THE PERMAFLASH HAS CURED OR GRANULES BROADCAST INTO THE 
WET CEMENT AN ADDITIONAL SURFACING OF JM COATING TO BE APPLIED.

D. 1-PART PERMAFLASH IS A SUITABLE ALTERNATIVE TO MBR FLASHING CEMENT.

MINMIN

4"44"
MIN OVERLAP
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RECOMENDATION (SET IN SEALANT)

PS-304 SEALANT

PARADIENE 30 FR TG (FULLY ADHERE)
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 M
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20
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(E) LIGHTWEIGHT INSULATING CONCRETE SYSTEM(E) SUBSTRATE

SEALANT
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WORK DEFINITION

EXISTING (E)

REMOVE EXISTING (D)

NEW WORK (N)

###

KEY NOTE###

EQUIPMENT IDENTIFICATION

CONNECTION TO EXISTING

DISCONNECT (CUT AND CAP)

POINT OF DEMOLITION

(HVAC)

RECTANGULAR DUCT AND SIZE*

ROUND DUCT AND SIZE*

AIR FLOW ARROW

EXTERIOR DUCT TREATMENT*

RECTANGULAR DUCT WITH ACOUSTIC LINING*

FLAT OVAL DUCT AND SIZE*

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, RETURN AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, EXHAUST AIR. APPLIES TO RECT., ROUND AND OVAL

FLEXIBLE DUCT

ELBOW TURN, SUPPLY DOWN. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

CHANGE IN DUCT ELEVATION RISING IN DIRECTION INDICATED

CHANGE IN DUCT ELEVATION DROPPING IN DIRECTION INDICATED

END CAP

DUCT SECTION, SUPPLY AIR. APPLIES TO RECT., ROUND AND OVAL

UP

DN

ELBOW, RECTANGULAR, SMOOTH RADIUS WITH SPLITTER VANES 
(0.25 R/W DEFAULT)

ELBOW, RECTANGULAR, SMOOTH RADIUS WITHOUT VANES 
(1.5 R/W DEFAULT)

ELBOW, ROUND, SMOOTH RADIUS 
(1.5 R/W DEFAULT)

MITERED ELBOW, RECTANGULAR, WITHOUT VANES

RECTANGULAR TO ROUND TRANSITION

DUCT ACCESS DOOR (TOP, SIDE, BOTTOM)

FLEXIBLE CONNECTION

BACKDRAFT DAMPER
BDD

M

MANUAL DAMPER

MOTORIZED DAMPER

FIRE DAMPER

SMOKE DAMPER

SMOKE AND FIRE DAMPER

DUCT SILENCER/TRANSFER ELBOW

CONTROL DEVICE (REFER TO CONTROLS LEGEND)

AIR FLOW MEASURING STATION (REFER TO CONTROLS LEGEND)

AIR OUTLET OR INLET TAG )REFER TO SCHEDULE)

QUANTITY

TYPE

SIZE (IN.)

VOLUME (CFM)

RECTANGULAR DIFFUSER, SUPPLY.
OPTIONAL ARROWS SHOW THE FLOW DIRECTION.

RECTANGULAR REGISTER OR GRILLE, RETURN

RECTANGULAR REGISTER OR GRILLE, EXHAUST

ROUND DIFFUSER, SUPPLY

LINEAR DIFFUSER

SIDEWALL REGISTER OR GRILLE, SUPPLY

SIDEWALL GRILLE, RETURN OR EXHAUST

UNDERCUT DOOR

DOOR GRILLE OR LOUVER

TRANSFER GRILLE OR LOUVER

COIL (REFER TO CONTROLS LEGEND)

RADIATION HEATING TAG (REFER TO SCHEDULE)

UC

QUANTITY

TYPE

LENGTH (FT.)

CAPACITY (MBH)

T

*NOTE: ALL DUCT SIZES ARE INTERIOR, FREE DIMENSIONS 
ALWAYS WIDTH (HORIZONTAL DIM.) x HEIGHT (VERTICAL DIM.)

18"ø18"ø

18"x12"18"x12"

18"x12"ø18"x12"ø

18"x12"

18"x12"18"x12"

30"x12"

CABLE OPERATED DAMPER
COD

CAR
PRESSURE INDEPENDENT REGULATOR

MITERED ELBOW, RECTANGULAR, WITH TURNING VANES

(HVAC)

EXHAUST FAN

SUPPLY FAN

EXHAUST FAN

ROOFTOP UNIT

MAKEUP AIR UNIT

PACKAGED AIR CONDITIONER

PACKAGED HEAT PUMP

NOTE: NOT ALL SYMBOLS, SYSTEMS, AND 
ABBREVIATIONS MAY BE USED ON THIS PROJECT

ABBREVIATIONS

A/C AIR CONDITIONING UNIT
AAV AUTOMATIC AIR VENT
ADA AMERICANS WITH DISABILITIES ACT
ADJ ADJUSTABLE
AFC ABOVE FINISHED CEILING
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AFR ABOVE FINISH ROOF
AHJ AUTHORITY HAVING JURISDICTION
AP ACCESS PANEL
APD AIR PRESSURE DROP
AVG AVERGAGE
BAS BUILDING AUTOMATION SYSTEM
BDD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BMS BUILDING MANAGEMENT SYSTEM
BOD BOTTOM OF DUCT
BOP BOTTOM OF PIPE
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR
C/W COMPLETE WITH
CAV CONSTANT AIR VOLUME
CBV CIRCUIT BALANCING VALVE
CFM CUBIC FEET PER MINUTE
DB DRY BULB TEMEPRATURE
dB DECIBEL(S)
dBA A-WEIGHTED DECIBLES
DDC DIRECT DIGITAL CONTROL
DEG DEGREE
DIA./Ø DIAMETER
DIFF DIFFERENTIAL
DIV DIVISION
DN DOWN
DWG DRAWING
EA EXHAUST AIR
EA (D) EXHAUST AIR, DISHWASH
EA (G) EXHAUST AIR, GENERAL
EA (K) EXHAUST AIR, KITCHEN
EA (LAB) EXHAUST AIR, LABORATORY
EA (LD) EXHAUST AIR, LAUNDRY/DRYER
EA (W) EXHAUST AIR, WASHROOM
EAT ENTERING AIR TEMPERATURE
EAV EXHAUST AIR VALVE
ECM ELECTRONICALLY COMMUNICATED MOTOR
ED EXISTING TO BE DEMOLISHED (DEMOLITION PLANS)
EER ENERGY EFFICIENCY RATIO
EG ETHELYENE GLYCOL
EMCS ENERGY MANAGMENT CONTROL SYSTEM
ER EXISTING RELOCATED (NEW CONSTRUCTION PLANS)
ERL EXISTING TO BE RELOCATED (DEMOLITION PLANS)
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE
EXIST / E EXISTING (DEMOLITION PLANS)
FC FAIL CLOSED
FLA FULL LOAD AMPERAGE
FO FAIL OPEN
FP FIRE PROTECTION
FPM FEET PER MINUTE
FPS FEET PER SECOND
FT FOOT/FEET
GA GAUGE
GAL GALLON (US)
GC GENERAL CONTRACTOR
GEO GEODETIC
GPM GALLONS PER MINUTE
HEPA HIGH EFFICIENCY PARTICULATE AIR (FILTER)
HP HORSEPOWER
HR HOUR
HVAC HEATING / VENTILATING / AIR CONDITIONING
HZ HERTZ
IE INVERT ELEVATION
IEER INTEGRATED ENERGY EFFECIENCY RATIO
IN INCHES
IN WG INCHES WATER GAUGE
IPLV INTEGRATED PART LOAD VALUE
kW KILOWATT
kWh KILOWATT HOUR
LAT LEAVING AIR TEMPERATURE
LBS POUNDS
LF LINEAR FEET
LWT LEAVING WATER TEMPERATURE
M METER
MAX MAXIMUM
MBH THOUSAND OF BTUH
MCA MINIMUM CIRCUIT AMPS
MERV MINIMUM EFFECIENCY REPORTING VALUES
MFR MANUFACTURER
MIN MINIMUM
MOP MAXIMUM OVERCURRENT PROTECTION
MWT MEAN WATER TEMPERATURE
N/A NOT APPLICABLE
NC NOISE CRITERIA
NC NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NORMALLY OPEN
NPS NOMINAL PIPE SIZE
NTS NOT TO SCALE
OA OUTSIDE AIR
OFCI OWNER FURNISHED, CONTRACTOR INSTALLED
OFE OWNER FURNISHED EQUIPMENT
OFOI OWNER FURNISHED / OWNER INSTALLED
PG PROPYLENE GLYCOL
POE POINT OF ENTRANCE
POS POINT OF SERVICE
PPM PARTS PER MILLION
PSI POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH, ABSOLUTE
PSIG POUNDS PER SQUARE INCH, GAGE
PTS PNEUMATIC TUBE STATION

EQUIPMENT IDENTIFICATION

AB-# AIR BLENDER
AC-# AIR COMPRESSOR
ACU-# AIR CONDITIONING UNIT
ADS-# AIR AND DIRT SEPARATOR
AF-# AIR FILTER
AHU-# AIR HANDLING UNIT
AS-# AIR SEPARATOR
ATU-# AIR TERMINAL UNIT
B-# BOILER
BCU-# BLOWER COIL UNIT
BT-# BATH TUB
CB-# CHILLED BEAM
CC-# COOLING COIL
CH-# CHILLER
CONV-# CONVECTOR
CRU-# CONDENSATE RETURN UNIT
CT-# COOLING TOWER
CU-# CONDENSING UNIT
CUH-# CABINET UNIT HEATER
CV-# CONTROL VALVE
DAC-# DOOR AIR CURTAIN
DC-# DUST COLLECTOR
DCT-# DECONTAMINATION TANK
DCVA-# DOUBLE CHECK VALVE ASSEMBLY
DF-# DRINKING FOUNTAIN
DG-# DOOR GRILLE
DS-# DUCT SILENCER
DU-# DEHUMIDIFICATION UNIT
DWH-# DOMESTIC WATER HEATER
E-# EXHAUST GRILLE / REGISTER / DIFFUSER
EL-# EXPANSION LOOP
ERC-# ENERGY RECOVERY COIL
ERU-# ENERGY RECOVERY UNIT
ES-# EMERGENCY SHOWER
ETU-# EXHAUST TERMINAL UNIT
EWC-# ELECTRIC WATER COOLER
EWS-# EYE WASH STATION
F(C)-# FAN CEILING
F(E)-# FAN EXHAUST
F(LE)-# FAN LABORATORY EXHAUST
F(R)-# FAN RETURN
F(S)-# FAN SUPPLY
F(T)-# FAN TRANSFER
F-# FAN
FCU-# FAN COIL UNIT
FD-# FLOOR DRAIN
FFU-# FAN FILTER UNIT
FPP-# FIRE PROTECTION PUMP
FPTU-# FAN POWERED TERMINAL UNIT
FTR-# FINNED TUBE RADIATOR
FUR-# FURNACE
GFS-# GLYCOL FEED SYSTEM
GSG-# GAS-FIRED STEAM GENERATOR(*)
H(C)-# HOOD (CANOPY)
H(HC)-# HOOD (HEAT AND CONDENSATE)
H(I)-# HOOD (INTAKE)
H(K)-# HOOD (KITCHEN)
H(R)-# HOOD (RELIEF)
H(RH)-# HOOD (RANGE)
H-# HUMIDIFIER
HC-# HEATING COIL
HP-# HEAT PUMP
HRU-# HEAT RECOVERY UNIT
HT-# HYDROPNEUMATIC TANK
HX-# HEAT EXCHANGER
LATU-# LAB AIR TERMINAL UNIT
LAV-# LAVATORY
MAC-# MEDICAL AIR COMPRESSOR
MAU-# MAKEUP AIR UNIT
MD-# MOTORIZED DAMPER
MSK-# MOP SINK
MV-# MIXING VALVE
MVP-# MEDICAL VACUUM PUMP
P-# PUMP
PDU-# POOL DEHUMIDIFICATION UNIT
PRV-# PRESSURE REDUCING VALVE
PTAC-# PACKAGED TERMINAL AIR CONDITIONER
R-# RETURN AIR GRILLE / REGISTER / DIFFUSER
RD-# ROOF DRAIN
RH-# RANGE HOOD
RP-# RADIANT PANEL
RPBP-# REDUCED PRESSURE BACKFLOW PREVENTER
RTU-# ROOFTOP UNIT
S-# SUPPLY GRILLE / REGISTER / DIFFUSER
SH-# SHOWER
SK-# SINK
SPC-# SOLAR PANEL COLLECTOR
SSF-# SIDE STREAM FILTER
T(B)-# TANK (BUFFER TANK)
T(E)-# TANK (EXPANSION TANK)
T(H)-# TANK (HYDRO PNEUMATIC TANK)
T(S)-# TANK (STORAGE TANK)
T-# TRANSFER AIR GRILLE
UH-# UNIT HEATER
UR-# URINAL
USG-# UNFIRED STEAM GENERATOR
UV-# UNIT VENTILATOR
VA-# VALVE
VFD-# VARIABLE FREQUENCY DRIVE
WC-# WATER CLOSET
WS-# WATER SOFTENER
 L-# LOUVER
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ABBREVIATIONS

PVC POLYVINYL CHLORIDE
RA RETURN AIR
RELA RELIEF AIR
REQD REQUIRED
RH RELATIVE HUMIDITY
RPM REVOLUTIONS PER MINUTE
SA SUPPLY AIR
SEER SEASONAL ENERGY EFFICIENCY RATION
SP STATIC PRESSURE
SP STAIR PRESSURIZATION AIR (*)
SRV SAFETY RELIEF VALVE
TA TRANSFER AIR
TEMP TEMPERATURE
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
TYP TYPICAL
UC UNDER CUT (DOOR)
UG UNDERGROUND
UP UP
VAV VARIABLE AIR VOLUME
VFD VARIABLE FREQUENCY DRIVE
VIF VERIFY IN FIELD
VTR VENT-THRU-ROOF
W/ WITH
W/O WITHOUT
WB WET BULB TEMPERATURE
WG WATER GAUGE
ZN-# ZONE
°C CELSIUS
°F FAHRENHEIT
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1. THE MECHANICAL PLANS ARE DIAGRAMMATIC IN NATURE AND ARE BASED 
ON ONE MANUFACTURER'S EQUIPMENT. THEY ARE NOT INTENDED TO SHOW 
EVERY ITEM IN ITS EXACT LOCATION, THE EXACT DIMENSIONS, OR ALL OF 
THE DETAILS FOR THE EQUIPMENT. THE MECHANICAL CONTRACTOR SHALL 
VERIFY THE ACTUAL DIMENSIONS OF THE EQUIPMENT AND ENSURE THAT IT 
WILL FIT IN THE AVAILABLE SPACE. 

2. MECHANICAL CONTRACTOR RESPONSIBLE FOR INSTALLATION OF 
COMPLETED AND OPERATIONAL SYSTEMS WITH DUE RESPECT TO ALL 
APPLICABLE CODES AND AUTHORITIES HAVING JURISDICTION.

3. IT IS THE CONTRACTOR RESPONSIBILITY TO FIELD VERIFY ALL CONNECTION 
POINTS PRIOR TO INSTALL. NOT ALL CONNECTION SIZES ARE SHOWN, BUT 
THOSE THAT ARE APPROXIMATE AND TAKEN FROM EXISTING AS-BUILTS 
AND FIELD OBSERVATIONS.

4. COORDINATE PIPE ROUTING WITH DUCTWORK, SPRINKLER PIPING AND 
ELECTRICAL POWER/LIGHTING CIRCUITING AND STRUCTURAL MEMBERS 
PRIOR TO INSTALLATION.

5. CONTRACTORS TO VERIFY ALL GRADES, DIMENSIONS AND EXISTING 
CONDITIONS AT THE SITE BEFORE PROCEEDING WITH WORK. NOTIFY PRIME 
CONSULTANT OF ANY DISCREPANCIES BETWEEN  DRAWINGS AND ACTUAL 
CONDITIONS BEFORE INSTALLATION.

6. ALL MECHANICAL EQUIPMENT CONTROLS SHALL MATCH TO WHAT IS 
EXISTING AT THE OCTA SANTA ANA BUS FACILITY.

7. COORDINATE INSTALLATION OF PIPING AND DUCTWORK WITH ELECTRICAL 
CONTRACTOR AND OTHER TRADES.

8. IF THERE IS A CONFLICT BETWEEN THE CONSTRUCTION DOCUMENTS AND 
SPECIFICATIONS, THE MOST STRINGENT WILL APPLY.

9. ALL EQUIPMENT SHALL BE INSTALLED IN STRICT ACCORDANCE WITH THE 
EQUIPMENT MANUFACTURERS. CONTRACTOR TO PROVIDE ALL FITTINGS, 
TRANSITIONS, DAMPERS, VALVES, AND OTHER  DEVICES REQUIRED FOR A 
COMPLETE WORKABLE INSTALLATION.

10. PENETRATIONS OF DUCTS, PIPES, CONDUITS,ETC IN WALLS REQUIRING 
PROTECTED OPENINGS SHALL BE FIRE STOPPED, FIRE STOP MATERIAL, 
SHALL BE A UL/ULC-LISTED ASSEMBLY APPROPRIATE FOR  FIRE OR  SMOKE 
PENETRATIONS AS APPLICABLE AND AS APPROVED BY THE FIRE MARSHAL.

11. THE MECHANICAL CONTRACTOR SHALL PROVIDE AND INSTALL FIRE, SMOKE, 
OR COMBINATION SMOKE/FIRE DAMPERS AND ACCESS PANELS 
COMMENSURATE WITH THE RATING OF THE WALL IN ALL DUCTWORK THAT 
PENETRATES FIRE WALLS, FIRE BARRIERS, FIRE PARTITIIONS, SMOKE 
BARRIERS AND SMOKE PARTITION IN ALL DUCTWORK THAT PENETRATES A 
HORIZONTAL OR VERTICAL FIRE PARTITION, OR AS OTHERWISE SHOWN ON 
THE DRAWINGS.

12. ALL BRANCH DUCTS SHALL HAVE VOLUME DAMPERS.

13. WHERE FLOW EXCEEDS 150 CFM, THE CONTRACTOR SHALL USE SMOOTH 
RADIUS ELBOWS OR TURNING VANES.

14. ALL DUCT JOINTS SHALL BE SEALED IN ACCORDANCE WITH SMACNA 
STANDARDS.

15. ALL DUCT DIMENSIONS ARE NET INSIDE VALUES. DIMENSIONS MAY BE 
CHANGED PROVIDED THAT THE NET FREE AREA IS MAINTAINED.

16. ALL CONCEALED DUCTWORK SHALL BE INSULATED WITH 1" FIBERGLASS 
INSULATING BLANKET WITH ALUMINUM FOIL FACING.

17. ALL DUCTWORK SHALL BE CONSTRUCTED, ERECTED AND TESTED IN 
ACCORDANCE WITH THE LOCAL REGULATIONS AND PROCEDURES DETAILED 
IN THE APPLICABLE STANDARDS ADOPTED BY THE SHEET METAL AND AIR 
CONDITIONING CONTRACTORS NATIONAL ASSOCIATION. (SMACNA).

18. ALL PIPE SHALL BE SUPPORTED FROM THE BUILDING STRUCTURE IN A NEAT 
AND WORKMANLIKE MANNER. THE USE OF WIRE OR METAL STRAPS TO 
SUPPORT PIPES WILL NOT BE PERMITTED. REFER TO SPECIFICATIONS FOR 
MINUMUM SPACING OF PIPE SUPPORTS.

19. THE HVAC SYSTEMS SHALL BE TESTED AND BALANCED BY AN INDEPENDENT 
AGENCY, UNDER THE SUPERVISION OF A LICENSED PROFESSIONAL 
ENGINEER. A SEALED TYPE WRITTEN REPORT SHALL BE SUBMITTED TO THE 
ARCHITECT/ENGINEER.

20. ALL EQUIPMENT, DUCTS PIPING, AND OTHER DEVICES AND MATERIALS 
INSTALLED OUTSIDE OF THE BUILDING OR OTHERWISE EXPOSED TO THE 
WEATHER SHALL BE COMPLETELY WEATHERPROOFED.  

21. MECHANICAL EQUIPMENT, DUCTS AND PIPING ARE TO BE COORDINATED 
WITH STRUCTURAL JOISTS AND CROSS BRACING.

22. ALL EXPOSED PIPING IN OCCUPIED SPACES SUBJECT TO ARCHITECTURAL 
APPROVAL PRIOR TO INSTALLATION.

GENERAL NOTES
1. NOT ALL EXISTING CONDITIONS HAVE BEEN SHOWN. CONTRACTOR TO 

FIELD VERIFY ALL EXISTING CONDITIONS PRIOR TO DEMO.

2. CONTRACTOR SHALL PROTECT ALL WORK AND EXISTING CONDITIONS 
ASSOCIATED WITH THIS CONTRACT FROM DAMAGE, COVER ENDS OF PIPING 
AND DUCTWORK  NOT ACTIVELY BEING WORKED ON. IT IS THE 
CONTRACTOR RESPONSIBILITY TO REPAIR OR REPLACE ANY DAMAGED 
ITEMS THAT OCCURS DURING THIS CONSTRUCTION PROJECT AT NO COST 
TO THE OWNER.

3. REPLACE ALL REQUIRED EQUIPMENT, PIPING, HANGERS, CONTROLS AND 
ALL ASSOCIATED EXISTING SYSTEMS AS REQUIRED. TO REPLACE EACH 
SYSTEM, CONTRACTOR SHALL COORDINATE DEMOLITION WITH EXISTING 
SYSTEMS AND COMPONENTS TO REMAIN PRIOR TO WORK COMMENCING. 
EXISTING DUCTWORK IS TO REMAIN.

4. IT IS THE CONTRACTORS RESPONSIBILITY TO CLEAN UP ALL DEBRIS FROM 
SITE AT THE END OF EACH WORK DAY AND DISPOSE OFF EITHER IN LAY 
DOWN RECYCLE BINS PROVIDED BY THE CONTRACTOR OR OFFSITE ALL 
TOGETHER.

5. ALL DEMOLISHED EQUIPMENT SHALL BE TURNED OVER TO THE OWNER 
UNLESS DIRECTED OTHERWISE.  IF OWNER IS NOT TO KEEP DEMOLISHED 
EQUIPMENT, DISPOSE AS REQUIRED. 

6. THE CONTRACTOR SHALL VISIT THE SITE AND BE THOROUGHLY 
FAMILIARIZED WITH THE EXISTING CONDITIONS PRIOR TO BIDDING. 
INFORMATION GIVEN ON THESE DRAWINGS ABOUT THE EXISTING 
INSTALLATION HAS BEEN OBTAINED FROM THE EISTING AS-BUILT 
DRAWINGS BUT CANNOT BE GUARANTEED ACCURATE IN ALL RESPECTS. 
VERIFY ALL SUCH INFORMATION BEFORE PROCEEDING WITH ANY NEW 
WORK THAT MAY BE AFFECTED. INCLUDE AS PART OF THE CONTRACT AL 
WORK REQUIRED TO PRODUCE THE INDICATED RESULT. 

7. UPON SUBMITTING A BID THE CONTRACTOR SHALL BE HELD TO HAVE MADE 
SUCH EXAMINATIONS OF THE SITE AND NO ALLOWANCE FOR EXTRAS WILL 
BE ALLOWED FOR ANY ERROR OR OVERSIGHT RESULTING FROM THE 
CONTRACTORS UNFAMILIARITY WITH THE SITE OR EXISTING CONDITIONS. 

8. CONTRACTOR SHALL NOT SCALE DRAWINGS. DIMENSIONS MISSING FROM 
PLANS OR NEEDED FOR EXECUTION OF WORK SHALL BE CLARIFIED OR 
PROVIDED BY THE FACILITY REPRESENTATIVE BEFORE WORK IS INSTALLED. 

9. INTERRUPTION OF EXISTING SERVICES: THE CONTRACTOR'S ATTENTION IS 
CALLED TO THE PRESENCE OF EXISTING, CONDUIT, PIPING, ETC. THE 
CONTRACTOR WILL BE HELD RESPONSIBLE FOR THE PROPER AND 
APPROVED REPAIR OF ANY AND ALL DAMAGE CAUSED BY HIM OR HIS WORK 
TO EXISTING BUILDING. ANY INTERRUPTIONS REQUIRED SHALL BE 
SCHEDULED TO MINIMIZE INCONVENIENCE TO THE FACILITY, AND AT TIMES 
AS APPROVED IN ADVANCE BY THE FACILITY REPRESENTATIVE. NEW WORK 
AND ISNTALLATIONS SHALL BOT IMPAIR THE PROPER FUNCTIONING OF THE 
EXISTING FACILITY. THE COMPLETED PROJECT SHALL BE A PROPERLY 
FUNCTIONING ENTITY THROUGHOUT. FURNISH ALL LABOR AND MATERIALS 
REQUIRED TO RELOCATE, REMOVE, REINSTALL, RECONNECT REPLACE, 
ETC. ANY EXISTING PIPING TO ACCOMMODATE THE WORK. CONTRACTOR 
SHOULD CONSIDER IN HIS BID ANY EXTRA WORK REQUIRED TO MINIMIZE 
SHUTDOWN TIME. 

10. BEFORE DEMOLITION COMMENCES ON SITE, ALL EXISTING EQUIPMENT TO 
BE RETAINED AND REUSED WILL BE SURVEYED AND VALIDATED BY THE
CONTRACTOR TO ESTABLISH CONDITION AND CAPACITIES. ANY EXISTING 
DAMAGE TO EQUIPMENT IS TO BE RECORDED AT THIS STAGE BY THE 
CONTRACTOR AND A FULL WRITTEN REPORT SUBMITED TO THE FACILITY 
REPRESENTATIVE FOR REVIEW. THE REPORT WILL INCLUDE 
PHOTOGRAPHIC EVIDENCE OF DAMAGE. 

11. CONTRACTOR TO CROSS REFERENCE DEMOLITION AND NEW 
CONSTRUCTION DRAWINGS TO ENSURE CONSISTENCY IN DESIGN INTENT 
BEFORE PROCEEDING WITH ANY DEMOLITION WORK. ANY PIPE, VALVE, 
EQUIPMENT THAT IS MISTAKENLY DEMOLISHED SHALL BE RESTORED AT 
CONTRACTORS COST. 

12. ALL POWER SUPPLIES TO EXISTING EQUIPMENT TO BE REMOVED SHALL BE 
ISOLATED AND MADE SAFE PER NEX PRIOR TO DEMOLITION STARTS. THIS 
PROCESS SHALL BE COORDINATED WITH FACILITY REPRESENTATIVES. 

13. CONTRACTOR TO DO PRE-DEMOLITION SURVEY AND RED TAG UTILITIES 
FOR DEMOLITION. COORDIANTE WITH FACILITY REPRESENTATIVE ALL 
PROPOSED UTILITY SHUT DOWN AND ISOLATION PRIOR TO DEMOLITION. 

DEMO NOTES

1. AMERICANS WITH DISABILITIES ACT (ADA).
2. NFPA 90A; STANDARD FOR THE INSTALLATION OF AIR-CONDITIONING AND 
VENTILATING SYSTEMS. 
3. NFPA 90B: STANDARD FOR THE INSTALLATION OF WARM AIR HEATING AND AIR-
CONDITIONING SYSTEMS. 
4. NFPA 101: LIFE SAFETY CODE
5. ASHRAE 55 THERMAL ENVIRONMENTAL CONDITIONS FOR HUMAN OCCUPANCY. 
6. ASHRAE 62.1 VENTILATION FOR ACCEPTABLE INDOOR AIR QUALITY. 
8. 2022 CALIFORNIA MECHANICAL CODE
9. 2022 CALIFORNIA PLUMBING CODE
10. 2022 NATIONAL ELECTRICAL CODE 
11. 2022 TITLE 24 REQUIREMENTS
12. CALGREEN STANDARDS

OUTDOOR DESIGN CONDITIONS:

LOCATION:
SUMMER: 98DB, 70WB
WINTER: 35DB
ELEVATION: 115 FEET

APPLICABLE CODES AND DESIGN 

CONDITIONS

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW FAN.
2. CONTRACTOR TO VERIFY THAT EXISTING ELECTRICAL SERVICE IS ADEQUATE FOR NEW FAN.
3. PROVIDE WITH DISCONNECT, BY DIV 26.
4. PROVIDE WITH BACKDRAFT DAMPER. LISTED MAX ETERNAL STATIC PRESSURE [EXCLUDES/INCLUDES] DAMPER. - FOR EXHAUST FANS ONLY.
5. PROVIDE WITH NEMA PREMIUM EFFICIENCY MOTORS.
6. PROVIDE WITH WEATHERPROOF CONSTRUCTION.
7. EQUIPMENT FURNISHED WITH BACK DRAFT DAMPER, DUCT ADAPTERS, TWO SPEED, 2-WINDING FAN MOTOR. INTERLOCK WITH FUTURE LNG SYSTEM.
8. PROVIDE WITH DUCT ADAPTER, BACKDRAFT DAMPER, DISCONNECT SWITCH, SMOKE DETECTOR, S'TAT AND FILTERS.
9. EQUIPMENT BACKDRAFT DAMPER AND DISCONNECT SWITCH.
10. EXISTING EQUIPMENT TO REMAIN.

EF 8-1 DETAILING DETAILING/CLEANIN EQUIP. RM EXHAUST 750 - 0.5 ECM CENTRIFUGAL UPBLAST 1,502 0.16 1/4 1,725 DIRECT 115 / 1 2.9 4.00 15 45 N - - GREENHECK CUE-099-VG 1-6, 9

EF 7-2 BUS WASH BUS WASH EXHAUST 4,000 - 0.5 VFD CENTRIFUGAL UPBLAST 1,321 1.52 2 1,725 BELT 460 / 3 3.4 4.25 15 141 N - - GREENHECK CUBE-180-20 1-6, 9
EF 7-1 BUS WASH BUS WASH EXHAUST 8,000 - 0.5 VFD CENTRIFUGAL UPBLAST 601 1.59 2 1,725 BELT 460 / 3 3.4 4.25 15 206 N - - GREENHECK CUBE-300-20 1-6, 7

SF 6-2 FUEL/BRAKE BASEMENT 001 SUPPLY 4,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 855 1.93 2 1,725 BELT 460 / 3 3.4 4.25 15 427 N - - GREENHECK RSF-150-20 1-6, 8
SF 6-1 FUEL/BRAKE TIRE BAY RM 116 SUPPLY 9,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY BELT 3.69 5 1,725 BELT 460 / 3 7.6 9.50 15 783 N - - GREENHECK RSF-200-50 1-6, 8
EF 6-9 FUEL/BRAKE FUEL RM 115 EXHAUST 1,500 - 0.75 ECM CENTRIFUGAL UPBLAST 1,268 0.38 1/2 1,300 DIRECT 115 / 1 6.4 8.00 15 73 N - - GREENHECK CUE-140-VG 1-6, 9
EF 6-8 FUEL/BRAKE FLUID TANK 110/GREESE TANK 109 EXHAUST 440 - 0.25 ECM CENTRIFUGAL UPBLAST 1,388 0.06 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 34 N - - GREENHECK CUE-90-VG 1-6, 9
EF 6-7 FUEL/BRAKE C.A. 111/TEL. 112 EXHAUST 7,000 - 0.5 VFD CENTRIFUGAL UPBLAST 1,180 2.55 3 1,725 BELT 460 / 3 4.8 6.00 15 203 N - - GREENHECK CUBE-240HP-30 1-6, 9
EF 6-6 FUEL/BRAKE LOCKER/LAUNDRY EXHAUST 230 - 0.5 ECM CENTRIFUGAL UPBLAST 1,638 0.06 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 37 N - - GREENHECK CUE-080-VG 1-6, 9

(E) EF 6-5 FUEL/BRAKE WOMEN'S RM EXHAUST 100 - EXISTING TO REMAIN N - - DAYTON 5DVN8 10
EF 6-4 FUEL/BRAKE MEN'S RM EXHAUST 120 - 0.25 ECM CENTRIFUGAL UPBLAST 1,691 0.03 1/15 1,725 DIRECT 115 / 1 1.3 2.00 15 28 N - - GREENHECK CUE-060-VG 1-6, 9
EF 6-3 FUEL/BRAKE BODY/SHOP 118/116 EXHAUST 18,000 - 1.0 VFD CENTRIFUGAL UPBLAST 1,384 9.21 10 1,725 BELT 460 / 3 14.0 17.50 30 912 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 7
EF 6-2 FUEL/BRAKE FUEL AREA RM 115 EXHAUST 26,000 - 1.0 VFD CENTRIFUGAL UPBLAST 1,130 13.44 15 1,725 BELT 460 / 3 21.0 26.20 45 1,610 Y 58 x 58 54.5 x 54.5 GREENHECK QEI-33 1-6, 7
EF 6-1 FUEL/BRAKE BRAKE/BST RM 114/001 EXHAUST 31,000 - 1.0 VFD CENTRIFUGAL UPBLAST 996 15.20 20 1,725 BELT 460 / 3 27.0 33.80 60 1,900 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7

SF 5-16 MAINTENANCE LOADING ABY RM 170 SUPPLY 1,200 - 0.8 VFD CENTRIFUGAL ROOF SUPPLY 1,147 0.43 1/2 1,725 BELT 460 / 3 1.1 1.38 15 196 N - - GREENHECK RSF-90-5 1-6, 9
SF 5-15 MAINTENANCE TRAN DYN. RM 105 SUPPLY 820 - 0.4 VFD CENTRIFUGAL ROOF SUPPLY 764 0.15 1/2 1,725 BELT 460 / 3 1.1 1.38 15 194 N - - GREENHECK RSF-90-5 1-6, 8
SF 5-14 MAINTENANCE ELEC RM 220 SUPPLY 3,100 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 968 1.34 1 1/2 1,725 BELT 460 / 3 3.0 3.75 15 307 N - - GREENHECK RSF-120-5 1-6, 8
SF 5-13 MAINTENANCE ELEC RM 184 SUPPLY 1,200 - 0.8 VFD CENTRIFUGAL ROOF SUPPLY 1,147 0.43 1/2 1,725 BELT 460 / 3 1.1 1.38 15 196 N - - GREENHECK RSF-90-5 1-6, 8
SF 5-12 MAINTENANCE ELEC RM 185 SUPPLY 850 - 0.5 VFD CENTRIFUGAL ROOF SUPPLY 844 0.18 1/2 1,725 BELT 460 / 3 1.1 1.38 15 194 N - - GREENHECK RSF-90-5 1-6, 8

(E) SF 5-11 MAINTENANCE ELEC RM 137 EXHAUST 3,000 - EXISTING TO REMAIN N - - DAYTON SAU56 10
SF 5-10 MAINTENANCE STORAGE RM 155 SUPPLY 2,500 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 905 0.92 1 1,725 BELT 460 / 3 2.1 2.63 15 302 Y 30 x 30 34 x 34 GREENHECK RSF-120-10 1-6, 8
SF 5-9 MAINTENANCE BLDG MAINT. RM 150 SUPPLY 4,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 855 1.93 2 1,725 BELT 460 / 3 3.4 4.25 15 427 N - - GREENHECK RSF-150-20 1-6, 8
SF 5-8 MAINTENANCE COMP. SHOP. RM 143 SUPPLY 1,300 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 1,274 0.57 3/4 1,725 BELT 460 / 3 1.6 2.00 15 199 N - - GREENHECK RSF-90-7 1-6, 8

(E) SF 5-7 MAINTENANCE MECH SHOP RM 144 EXHAUST 3,000 - EXISTING TO REMAIN N - - DAYTON 5AU56 10
SF 5-6 MAINTENANCE CLEAN SHOP RM 141 SUPPLY 2,400 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 896 0.86 1 1,725 BELT 460 / 3 2.1 2.63 15 302 Y 30 x 30 34 x 34 GREENHECK RSF-120-10 1-6, 8
SF 5-5 MAINTENANCE BRAKE RM 121 SUPPLY 3,200 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 979 1.42 1.5 1,752 BELT 460 / 3 3.0 3.75 15 307 N - - GREENHECK RSF-120-15 1-6, 8
SF 5-4 MAINTENANCE REBUILT RM 106 SUPPLY 9,200 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 605 3.87 5 1,725 BELT 460 / 3 7.6 9.50 15 783 N - - GREENHECK RSF-200-50 1-6, 8
SF 5-3 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8
SF 5-2 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8
SF 5-1 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8

(E) EF 5-43 MAINTENANCE PAINT BOOTH EXHAUST - - EXISTING TO REMAIN N - - NEW YORK BLOWER PLR-33 10
EF 5-42 MAINTENANCE FUEL RM 102 EXHAUST 650 - 1.0 ECM CENTRIFUGAL UPBLAST 1,633 0.18 1/4 1,770 DIRECT 115 / 1 7.25 15 95 N - - GREENHECK USF-8-VG 1-6, 9
EF 5-41 MAINTENANCE UPHOLSTRY SHOP RM 151 EXHAUST 990 - 0.5 ECM CENTRIFUGAL UPBLAST 984 0.17 1/4 1,000 DIRECT 115 / 1 3.5 4.00 15 72 N - - GREENHECK CUE-140-VG 1-6, 9
EF 5-40 MAINTENANCE LOADING ABY RM 170 EXHAUST 1,100 - 0.5 ECM CENTRIFUGAL UPBLAST 1,328 0.22 1/4 1,400 DIRECT 115 / 1 3.5 4.00 15 57 N - - GREENHECK CUE-120-VG 1-6, 9
EF 5-39 MAINTENANCE EQUIP. STOR. RM 129 EXHAUST 375 - 0.5 ECM CENTRIFUGAL UPBLAST 1,525 0.10 1/6 1,725 DIRECT 115 / 1 2.3 3.00 15 40 N - - GREENHECK CUE-095-VG 1-6, 9
EF 5-38 MAINTENANCE TRAN DYN. RM 105 EXHAUST 850 - 0.5 ECM CENTRIFUGAL UPBLAST 1,448 0.17 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 5-37 MAINTENANCE ENG. DYN. RM 103 EXHAUST 15,000 7,500 1.0 VFD CENTRIFUGAL UPBLAST 1,191 6.15 7 1/2 1,725 BELT 460 / 3 11.0 13.80 20 886 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 9

(E) EF 5-36 MAINTENANCE ELEC RM 220 EXHAUST - - EXISTING TO REMAIN N - - DAYTON 4HZ45G 10
EF 5-35 MAINTENANCE ELEC RM 184 EXHAUST 1,300 - 0.63 ECM CENTRIFUGAL UPBLAST 1,425 0.33 1/2 1,450 DIRECT 115 / 1 6.4 8.00 15 37 N - - GREENHECK CUE-130-VG 1-6, 9
EF 5-34 MAINTENANCE ELEC RM 185 EXHAUST 2,850 - 0.5 ECM CENTRIFUGAL UPBLAST 1,312 0.87 2 1,725 DIRECT 460 / 3 3.2 4.00 15 119 N - - GREENHECK CUE-160-VG 1-6, 9
EF 5-33 MAINTENANCE C.A. RM 139 EXHAUST 6,500 - 1.0 VFD CENTRIFUGAL UPBLAST 1,185 2.78 3 1,725 BELT 460 / 3 4.8 6.00 15 203 N - - GREENHECK CUBE-240HP-30 1-6
EF 5-32 MAINTENANCE LUBE RM 138 EXHAUST 410 - 0.5 ECM CENTRIFUGAL UPBLAST 1,621 0.10 1/10 1,725 DIRECT 115 / 3 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 5-31 MAINTENANCE ELEC RM 137 EXHAUST 3,000 - 0.65 ECM CENTRIFUGAL UPBLAST 1,406 1.07 2 1,725 DIRECT 460 / 3 3.2 4.00 15 119 N - - GREENHECK CUE-160-VG 1-6, 9

(E) EF 5-30 MAINTENANCE TEL RM 136 EXHAUST 285 - EXISTING TO REMAIN N - - DAYTON 5DVP6 10
EF 5-29 MAINTENANCE STORAGE RM 155 EXHAUST 2,500 - 0.5 ECM CENTRIFUGAL UPBLAST 1,115 0.54 3/4 1,200 DIRECT 115 / 1 8.8 11.00 15 84 N - - GREENHECK CUE-160-VG 1-6
EF 5-28 MAINTENANCE BODY SHOP RM 174 EXHAUST 36,960 18,480 1.0 VFD CENTRIFUGAL UPBLAST 1,013 17.45 20 1,725 BELT 460 / 3 27.0 33.80 60 1,013 Y 64 x 64 64.5 x 64.5 GREENHECK QEI-40 1-6, 7

(E) EF 5-27 MAINTENANCE LOCKER RM 167 EXHAUST 140 - EXISTING TO REMAIN N - - DAYTON 5DVN6 10
EF 5-26 MAINTENANCE REV. TOIL. RM 160/161 EXHAUST 300 - 0.5 ECM CENTRIFUGAL UPBLAST 1,621 0.10 1/10 1,725 DIRECT 115 / 3 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 5-25 MAINTENANCE COMP EXCH. RM 148 EXHAUST 16,000 8,000 1.0 VFD CENTRIFUGAL UPBLAST 1,255 7.06 7 1/2 1,725 BELT 460 / 3 11.0 13.80 20 885 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 7
EF 5-24 MAINTENANCE BLDG MAINT. RM 150 EXHAUST 2,330 - 0.5 ECM CENTRIFUGAL UPBLAST 1,501 0.64 3/4 1,725 DIRECT 115 / 1 8.8 11.00 15 76 N - - GREENHECK CUE-140-VG 1-6, 9

(E) EF 5-23 MAINTENANCE COMP REP RM 143 EXHAUST 1,200 - EXISTING TO REMAIN N - - DAYTON - 10
EF 5-22 MAINTENANCE MACHINE RM 145 EXHAUST 3,100 - 0.5 VFD CENTRIFUGAL UPBLAST 1,053 0.78 1 1,725 BELT 460 / 3 2.1 2.63 15 132 N - - GREENHECK CUBE-180-10 1-6, 9
EF 5-21 MAINTENANCE MACHINE RM 144 EXHAUST 3,100 - 0.5 VFD CENTRIFUGAL UPBLAST 1,053 0.78 1 1,725 BELT 460 / 3 2.1 2.63 15 132 N - - GREENHECK CUBE-180-10 1-6, 9
EF 5-20 MAINTENANCE CLEAN SHOP 141 EXHAUST 2,600 - 0.5 VFD CENTRIFUGAL UPBLAST 1,635 0.87 1 1,725 BELT 460 / 3 2.1 2.63 15 97 N - - GREENHECK CUBE-140-10 1-6, 9
EF 5-19 MAINTENANCE BREAK RM 121 EXHAUST 3,500 - 0.5 VFD CENTRIFUGAL UPBLAST 968 1.11 1 1/2 1,725 BELT 460 / 3 3.0 3.75 15 140 N - - GREENHECK CUBE-200-15 1-6, 9
EF 5-18 MAINTENANCE REBUILT RM 108 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9
EF 5-17 MAINTENANCE REBUILT RM 107 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9
EF 5-16 MAINTENANCE REBUILT RM 106 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9

(E) EF 5-15 MAINTENANCE JAN RM 114 EXHAUST 315 - EXISTING TO REMAIN N - - DAYTON 5DVP0 10
(E) EF 5-14 MAINTENANCE WOMEN/SH RM 115 EXHAUST 660 - EXISTING TO REMAIN N - - DAYTON 20FT11 10

EF 5-13 MAINTENANCE MEN'S RM 109 EXHAUST 750 - 0.6 ECM CENTRIFUGAL UPBLAST 1,435 0.16 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
(E) EF 5-12 MAINTENANCE MEN'S RM 214, WOMEN 213 EXHAUST 500 - EXISTING TO REMAIN N - - DAYTON 5DVP0 10

EF 5-11 MAINTENANCE JAN RM 219 EXHAUST 80 - 0.3 ECM CENTRIFUGAL UPBLAST 1,453 0.02 1/15 1,725 DIRECT 115 / 1 1.3 2.00 15 28 N - - GREENHECK CUE-060-VG 1-6, 9
EF 5-10 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-9 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-8 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-7 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-6 MAINTENANCE STEAM CLEANER EXHAUST 10,000 5,000 1.0 VFD CENTRIFUGAL UPBLAST 1,433 4.16 5 1,725 BELT 460 / 3 7.6 9.50 15 617 Y 40 x 40 38.5 x 38.5 GREENHECK QEI-22 1-6, 7
EF 5-5 MAINTENANCE RM 178 EXHAUST 30,000 15,000 1.0 VFD CENTRIFUGAL UPBLAST 969 14.11 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-4 MAINTENANCE RM 178 EXHAUST 28,000 14,000 1.0 VFD CENTRIFUGAL UPBLAST 916 12.10 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-3 MAINTENANCE RM 178 EXHAUST 28,000 14,000 1.0 VFD CENTRIFUGAL UPBLAST 916 12.10 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-2 MAINTENANCE RM 181 EXHAUST 30,000 15,000 1.0 VFD CENTRIFUGAL UPBLAST 969 14.11 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-1 MAINTENANCE RUNNING REPAIR RM 181 EXHAUST 40,000 20,000 1.0 VFD CENTRIFUGAL UPBLAST 951 hh 25 1,725 BELT 460 / 3 34.0 42.50 70 2,350 Y 72 x 72 66 x 66 GREENHECK QEI-40 1-6, 7

SF 4-1 OPERATIONS ELEC RM 103 SUPPLY 700 - 0.37 ECM CENTRIFUGAL ROOF SUPPLY 681 0.10 1/4 1,725 BELT 115 / 1 5.8 7.25 15 175 N - - GREENHECK RSF-90-4 1-6, 8
EF 4-4 OPERATIONS OPER BLDG LOCKER EXHAUST 320 - 0.5 ECM CENTRIFUGAL UPBLAST 1,525 0.08 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 4-3 OPERATIONS OPER BLDG ELEC RM 103 EXHAUST 700 - 0.5 ECM CENTRIFUGAL UPBLAST 1,330 0.13 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 4-2 OPERATIONS OPER BLDG MEN'S RM EXHAUST 1,100 - 0.5 ECM CENTRIFUGAL UPBLAST 1,690 0.27 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 4-1 OREPATIONS OPER BLDG REST RM EXHAUST 540 - 0.5 ECM CENTRIFUGAL UPBLAST 1,300 0.10 1/4 1,725 DIRECT 115 / 1 2.9 4.00 15 45 N - - GREENHECK CUE-099-VG 1-6, 9
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NOTES:
1. PROVIDE WITH INLET HOOD
2. PROVIDE WITH SHUTOFF DAMPERS
3. PROVIDE WITH VIBRATION ISOLATORS
4. PROVIDE WITH PAINTED CABINET / ACCESSORIES
5. PROVIDE WITH DISCONNECT SWITCH BY DIVISION 26.
6. PROVIDE WITH REMOTE CONTROL STATION
7. PROVIDE WITH MRT TOUCH REMOTE CONTROL STATION.
8. PROVIDE WITH G-90 GALVANIZED STEEL FILTER.
9. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER MODEL PER SCHEDULE FOR NEW EQUIPMENT.
10. PROVIDE WITH EMERGENCY POWER OFF SWITCH.
11. EXISTING EQUIPMENT TO REMAIN.

(E) MAU 5-9 MAKEUP AIR UNIT MAINTENANCE PAINT BOOTH 37,800 2 - - - - - - - - - - - - - - - - 11

MAU 5-8 MAKEUP AIR UNIT MAINTENANCE CORR., RM 101 2,400 3 BELT 3 1,800 175,000 NATURAL GAS 10 - 14 460 / 3 5.9 115 / 1 500 1,187 39 52 140 VIBREX SRC-109 TRANE DFOA-109-HRB 1-10
MAU 5-7 MAKEUP AIR UNIT MAINTENANCE COMP. EXH., RM 148 6,000 3 BELT 7 1/2 1,800 223,000 NATURAL GAS 10 - 14 460 / 3 12.1 115 / 1 500 1,187 39 52 140 VIBREX SRC-115 TRANE DFOA-115-HRB 1-10
MAU 5-6 MAKEUP AIR UNIT MAINTENANCE BODY SHOP, RM 174 17,700 3 BELT 15 1,800 788,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 2,699 63 91 186 VIBREX SRC-125 TRANE DFOA-125-HRB 1-10
MAU 5-5 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 15,000 3 BELT 15 1,800 668,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-125-HRB 1-10
MAU 5-4 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 14,000 3 BELT 15 1,800 623,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-3 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 14,000 3 BELT 15 1,800 623,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-2 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 15,000 3 BELT 15 1,800 668,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-1 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 181 20,000 3 BELT 20 1,800 838,000 NATURAL GAS 10 - 14 460 / 3 28.1 115 / 1 500 2,699 63 91 186 VIBREX SRC-125 TRANE DFOA-125-HLB 1-10
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NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER MODEL PER SCHEDULE FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DIVISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.
17. PROVIDE WITH MERV-13 FILTER.

RTU 6-1 PACKAGED AC FUEL/BRAKE OFFICE VARIABLE DIRECT 1,570 0.5 DIRECT 95 135 R-410A 47,000 42,000 80 67 55 53 45,000 70 95 7 11 13.4 208 / 1 4.1 31.9 50 425 4.1 4 5.1 CA-TRN-1235-TRN-5750 TRANE 4WCC4048E1000A ALL

RTU 5-5 PACKAGED AC MAINTENANCE OFFICE VARIABLE DIRECT 770 1 DIRECT 95 50 R-410A 23,800 9,300 80 67 55 53 23,200 70 95 7 11 13.4 208 / 1 1.8 20.6 30 328 3.3 3.75 4.9 CA-TRN-1213-TRN-59... TRANE 4WCC4048E1000A ALL

RTU 5-4 PACKAGED AC MAINTENANCE OFFICE VARIABLE DIRECT 770 1 DIRECT 95 30 R-410A 23,800 6,600 80 67 55 53 23,200 70 95 7 11 13.4 208 / 1 1.8 20.6 30 328 3.3 3.75 4.9 CA-TRN-1213-TRN-59... TRANE 4WCC4048E1000A ALL

RTU 5-3 PACKAGED RTU MAINTENANCE REVENUE OFFICES VARIABLE DIRECT 5,400 1 DIRECT 95 1,250 R-410A 180,000 132,000 80 67 56 55 202 70 104 - 10.8 14.0 460 / 3 17.6 41.0 50 1,924 5 7.5 10.5 - TRANE YSJ1804S0L ALL

RTU 5-2 PACKAGED RTU MAINTENANCE BREAK ROOM VARIABLE DIRECT 5,040 1 DIRECT 95 1,115 R-410A 179,000 128,000 80 67 56 55 202 70 104 - 10.8 14.0 460 / 3 17.6 41.0 50 1,924 5 7.5 10.5 - TRANE YSJ1804S0L ALL

RTU 5-1 PACKAGED RTU MAINTENANCE 2ND FLR OFFICES VARIABLE DIRECT 5,910 1 DIRECT 95 830 R-410A 182,080 149,000 75 61 50 49 202 70 101 - 10.8 14.0 460 / 3 19.7 49.0 60 1,954 5 7.5 10.5 - TRANE YSJ210A4S0L ALL

RTU 4-4 PACKAGED RTU OPERATIONS SOUTH VARIABLE DIRECT 4,000 1 DIRECT 95 940 R-410A 119,000 92,000 80 67 58 57 121 70 97 - 11 14.6 460 / 3 10.5 25.0 30 995 4.2 4.4 7.3 - TRANE YSJ102A4S0L ALL

RTU 4-3 PACKAGED RTU OPERATIONS CENTRAL SOUTH VARIABLE DIRECT 4,100 1 DIRECT 95 885 R-410A 118,000 91,000 80 67 58 57 121 70 97 - 11 14.6 460 / 3 11.8 29.0 40 1,020 4.2 4.4 7.3 - TRANE YSJ120A4S0L ALL

RTU 4-2 PACKAGED RTU OPERATIONS CENTRAL NORTH VARIABLE DIRECT 2,350 1 DIRECT 95 100 R-410A 74,000 55,000 80 67 56 56 65 70 95 - 11 14.6 460 / 3 7.1 18.0 20 968 4.2 4.4 7.3 - TRANE YSJ072A4S0L ALL

RTU 4-1 PACKAGED RTU OPERATIONS NORTH VARIABLE DIRECT 4,830 1 DIRECT 95 740 R-410A 178,000 125500 80 67 55 54 202 70 108 - 11 14.6 460 / 3 17.4 41.0 50 1,925 5 7.5 10.5 CA-TRN-593-TRN-592-... TRANE YSJ1804S0L ALL

FAN DRIVE
TYPE

DESIGN
AIRFLOW

(CFM)

DESIGN
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(INWC)
FAN DRIVE

TYPE REFRIG.
TOTAL COOLING

CAPACITY
(BTU/H)

SENS.
COOLING

CAPACITY...
ENTERING

DB (F)
ENTERING

WB (F)
LEAVING

DB (F)
LEAVING

WB (F)
OUTPUT
HEATING

CAPACITY
ENTERIN
G DB (F)

LEAVING
DB (F)

MARK NUMBER TYPE BUILDING AREA SERVED
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AMBIENT

DRY
BULB
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OUTSIDE

AIR
(CFM)

DX COOLING COIL HEATING COIL

HSPF EER SEER V / PH
SYSTE

M
POWER

(kW)
MCA MOP

OPERATING
WEIGHT

(LBS)
HEIGHT

(FT)
WIDTH

(FT)
LENGTH

(FT)

UNIT IDENTIFICATION FAN DATA COIL DATA EFFICIENCY ELECTRICAL UNIT DIMENSIONS

CURB ADAPTER
MODEL MANUFACTURER MODEL NOTES

PACKAGED ROOFTOP UNIT SCHEDULE
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DICISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.

AC 6-1 PACKAGED COOLING UNIT FUEL/BRAKE COMM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 CA-TRN-1213-TRN-590-9 TRANE 4TCC4042E1000A ALL

AC 5-2 PACKAGED COOLING UNIT MAINTENANCE LAN ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 5-1 PACKAGED COOLING UNIT MAINTENANCE COMM ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 4-2 PACKAGED COOLING UNIT OPERATIONS TELECOM ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 4-1 PACKAGED COOLING UNIT OPERATIONS COMPUTER ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 CA-TRN-1213-TRN-590-9 TRANE 4TCC4042E1000A ALL

MARK NUMBER TYPE BUILDING AREA SERVED FAN DRIVE
TYPE

DESIGN
AIRFLOW

(CFM)

AMBIENT
DRY BULB

(F)
REFRIGERANT

TOTAL COOLING
CAPACITY

(MBH)
EER SEER V / PH

SYSTEM
POWER

(kW)
MCA MOP FILTER

RATING
OPERATING

WEIGHT
(LBS)

HEIGHT
(IN)

WIDTH
(IN)

LENGTH
(IN)

UNIT IDENTIFICATION FAN DATA COIL DATA EFFICIENCY ELECTRICAL FILTER UNIT DIMENSIONS

CURB ADAPTER MODEL MANUFACTURER MODEL NOTES

PACKAGED AIR CONDITIONER SCHEDULE

NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DICISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.

HP 6-1 HEAT PUMP FUEL/BRAKE BLDG. OFFICE 4-SPEED DIRECT 770 0.5 95 30 R-410A 23,800 2.09 74 61 55 54 23,200 1.95 70 95 11 13.4 208 / 1 20.6 30 MERV 13 328 46 45 52 CA-TRN-1213-TRN-590-9 TRANE 4WCC4024E1000A ALL

HP 5-1 HEAT PUMP MAINTENANCE CONTROL 4-SPEED DIRECT 770 0.5 95 30 R-410A 23,800 2.09 76 62 55 54 23,200 1.95 70 95 11 13.4 208 / 1 20.6 30 MERV 13 328 46 45 52 - TRANE 4WCC4024E1000A ALL
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INPUT
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DB (F)
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FILTER
RATING
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NOTES

PACKAGED HEAT PUMP SCHEDULE
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SECURE FAN
TO CURB

(N) GASKET OR SEALANT

(N) COUNTERFLASHING
INTEGRAL TO FAN

(E) INSULATED ROOF 
CURB TO REMAIN.

(E) ROOF 
DECKING / SLAB

(E) ROOFING 
MATERIAL

NOTES:
COORDINATE SCOPE OF WORK WITH ROOFING CONTRACTOR / OWNER TO NOT VOID ANY  WARRANTIES.
CONTRACTOR IS TO REUSE EXISTING DUCT.
COORDINATE THE LOCATION AND SIZE OF THE EQUIPMENT RAIL BASED ON THE EQUIPMENT.
CONTRACTOR IS TO REUSE EXISTING INSULATED ROOF CURB AND/OR PROVIDE NEW ROOF CURB ADAPTERS 
AS SPECIFIED ON THE SCHEDULES.
THE TOP OF THE CURB IS TO BE MOUNTED A MINIMUM OF 18 INCHES / 46 CM ABOVE THE TOP OF THE ROOF 
UNLESS NOTED OTHERWISE.
PROVIDE A HINGED FAN BASE FOR ACCESS TO THE MOTORIZED DAMPER.
CONTRACTOR TO VERIFY EXISTING ROOF CURB IS ADEQUATE FOR NEW EQUIPMENT AND PROVIDE WITH CURB 
ADAPTER AS REQUIRED.

1.
2.
3.
4.

5.

6.
7.

(E) DUCT

(N) MOTORIZED DAMPER

(N) FAN

(N) DISCONNECT SWITCH

(N) BIRDSCREEN

(E) RETURN PLENUM(E) SUPPLY PLENUM

(E) CONDENSATE DRAIN

(E) NATURAL GAS PIPING

(E) ROOF CURB

(E) STRUCTURAL ROOF

(N) SPRING ISOLATORS

S

(N) MECHANICAL EQUIPMENT

NOTES:
CONTRACTOR SHALL PERFORM WORK IN A MANNER SO THAT NO WARRANTIES ARE VOIDED.
REFER TO THE CONTRACT DOCUMENTS FOR DUCT MATERIAL AND INSULATION REQUIREMENTS. 
THE CURB INSULATION SHALL BE EQUAL TO THE ROOF INSULATION RATING
COORDINATE THE LOCATION AND SIZE OF THE EQUIPMENT RAIL BASED ON THE EQUIPMENT.
CONTRACTOR TO REUSE EXISTING ROOF CURBS AND/OR PROVIDE NEW ROOF CURB ADAPTERS AS SPECIFIED 
ON THE SCHEDULES.
THE TOP OF THE CURB IS TO BE MOUNTED A MINIMUM OF 18 INCHES / 46 CM ABOVE THE TOP OF THE ROOF 
UNLESS NOTED OTHERWISE.
PROVIDE A HINGED FAN BASE FOR ACCESS TO THE MOTORIZED DAMPER
CONTRACTOR TO VERIFY EXISTING ROOF CURB IS ADEQUATE FOR NEW EQUIPMENT AND PROVIDE WITH CURB 
ADAPTER AS REQUIRED.

1.
2.
3.
4.
5.

6.

7.
8.

DUCT SMOKE DETECTOR

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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1 ROOF MOUNTED FAN RECONNECTION DETAIL

12" = 1'-0"M-006
2 ROOFTOP EQUIPMENT RECONNECTION DETAIL
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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GENERAL EXHAUST EMCS POINTS LIST
TAG NAME/FUNCTION AI AO DI DO REMARKS

1 EXHAUST FAN ENABLE/DISABLE √

2 EXHAUST FAN ALARM √

GENERAL EXHAUST ALARMS
DESIGNATION POINT PROTOCOL

EXHAUST FAN
FAILURE 2 ALARM AT OPERATOR'S SYSTEM TERMINAL.

SEQUENCE OF OPERATION

OCCUPIED MODE:
EQUIPMENT SHALL OPERATE CONTINUOUSLY IN OCCUPIED
(ENABLED) MODE. EF-X SHALL BE NORMALLY OFF.

EF
1 1

2

APPLIES TO ALL EXHAUST FANS

PG

HIGH 
PRESSURE 

ALARM

FULLY 
MODULATING

DAMPER
END

SWITCH

H

H

NATURAL GAS 
PREHEAT 

COIL

OA 
TEMPERATURE 

PREHEAT 
TEMPERATURE 

VFD

SPEED 
CONTROL

START/
STOP

SA
TEMPERATURE 

SP

L
CEILING IN 
SPACE

H

2/3 DOWN THE 
DUCT STATIC 

PRESSURE

OUTSIDE 
AIR

SUPPLY
AIR

BACNET
MS/TP

PACKAGED CONTROLLER

STATUS

CT

TYPICAL MAKEUP AIR UNIT

MAKEUP AIR HANDLER SEQUENCE OF OPERATION

GENERAL
1. ALL HAND-OFF-AUTO (HOA) SWITCHES NORMALLY REMAIN IN THE AUTO POSITION AND THE HAND AND OFF POSITIONS ARE USED FOR MAINTENANCE SITUATIONS. ALL SETPOINTS, DEADBANDS, AND TIME DELAY 

INTERVALS DESCRIBED IN SEQUENCE SHALL BE ADJUSTABLE BY SYSTEM OPERATORS.  APPROPRIATE DEADBANDS AND TIME DELAYS SHALL BE USED TO PREVENT SHORT CYCLING SITUATIONS.
2. PROVIDE AND INSTALL ALL NECESSARY COMPONENTS AND ACCESSORIES FOR A COMPLETE AND OPERATIONAL SYSTEM INCLUDING, BUT NOT LIMITED TO SENSORS, RELAYS, COMMUNICATION WIRING AND CONDUIT, 

AND ALL NECESSARY ELECTRICAL DEVICES, WIRING, AND CONDUIT.
3. ALL MAKEUP AIR UNITS (MAU) SHALL INTERLOCK WITH EXHAUST FANS. REFER TO FLOOR PLANS FOR FURTHER DETAILS.

SCHEDULING
THE MAU SHALL HAVE SCHEDULING FUNCTIONALITY THROUGH THE DDC SYSTEM.

START UP MODE
1. UPON STARTUP OF EXHAUST FANS, DDC SHALL ISSUE COMMAND TO MAH FOR STARTUP.
2. THE OUTSIDE AIR DAMPER SHALL OPEN TO MINIMUM POSITION. THE DAMPER END-SWITCH SHALL VERIFY THAT THE DAMPER IS NOT CLOSED PRIOR TO ENERGIZING THE SUPPLY FAN. 
3. THE SUPPLY FAN SHALL BE ENERGIZED.

SUPPLY FAN CONTROL
1. THE SUPPLY FAN IS ENERGIZED AND RUNS CONTINUOUSLY.
2. DDC MONITORS THE SUPPLY FAN THROUGH ITS CURRENT SENSOR.  UPON A FAILURE, AN ALARM IS ISSUED.

SAFETY CONTROL
1. IF SMOKE IS DETECTED IN THE AIRSTREAM BY A DUCT SMOKE DETECTOR OR THE FIRE ALARM ZONE MODULE INDICATES A ZONE ALARM, THE SYSTEM SHALL BE DEACTIVATED 

FILTER MONITORING
1. DDC SHALL MONITOR THE AIR FILTER PRESSURE DROP AND ISSUE A DIRTY FILTER ALARM UPON HIGH DIFFERENTIAL PRESSURE.

VENTILATION 
1. DDC SHALL MODULATE SUPPLY FAN TO MAINTAIN A SPACE PRESSURE SET POINT.  

FULLY 
MOD.

M
MG

DI

DIDI AO AO

AODO

AIAIAI

DPT

T T

T

NC DPT

AI
DPT

DI

NC
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SEQUENCE OF OPERATION

GENERAL
1. ALL HAND-OFF-AUTO (HOA) SWITCHES NORMALLY REMAIN IN THE AUTO POSITION AND THE HAND AND 

OFF POSITIONS ARE USED FOR MAINTENANCE SITUATIONS. ALL SETPOINTS, DEADBANDS, AND TIME 
DELAY INTERVALS DESCRIBED IN SEQUENCE SHALL BE ADJUSTABLE BY SYSTEM OPERATORS. 
APPROPRIATE DEADBANDS AND TIME DELAYS SHALL BE USED TO PREVENT SHORT CYCLING 
SITUATIONS.

2. PROVIDE AND INSTALL ALL NECESSARY COMPONENTS AND ACCESSORIES FOR A COMPLETE AND 
OPERATIONAL SYSTEM INCLUDING, BUT NOT LIMITED TO SENSORS, RELAYS, COMMUNICATION 
WIRING AND CONDUIT, AND ALL NECESSARY ELECTRICAL DEVICES, WIRING, AND CONDUIT.

START-UP
1. THE ROOFTOP UNIT SHALL BE ACTIVATED BY THE MECHANICAL CONTROLLER AND SHALL RUN 

CONTINUOUSLY.
2. THE UNIT SHALL MONITOR AND LOG ALL SENSOR INPUTS.

SUPPLY FAN CONTROL
1. THE SUPPLY FAN IS ENERGIZED AND RUNS CONTINUOUSLY.
2. CONTROLLER SHALL MODULATE THE SUPPLY FAN SPEED BETWEEN MANUFACTURER'S ESTABLISHED 

RANGE TO MAINTAIN SPACE TEMPERATURE SETPOINT.
3. DDC MONITORS THE SUPPLY FAN THROUGH ITS CURRENT SENSOR. UPON A FAILURE, AN ALARM IS 

ISSUED.

DIFFERENTIAL 
PRESSURE

OUTSIDE 
AIR

CONDENSER 
AIR

SPACE 
TEMP

DX

EVP

FULLY 
MODULATING

ROOFTOP UNIT OPERATION
1. CONTROLLER SHALL PROVIDE ALL CONTROL OF SUPPLY FANS, CONDENSER FANS, MODULATING 

DAMPERS, COOLING COIL, REHEAT COIL, COMPRESSOR, AND ASSOCIATED COMPONENTS OF THE 
RTU UNIT.

2. ROOFTOP UNIT SHALL PROVIDE CONTINUOUS COOLING TO THE OFFICE SPACE BASED ON A 15-MIN 
AVERAGE RETURN AIR TEMPERATURE.

3. ROOFTOP UNIT SHALL PROVIDE ADJUSTABLE DISCHARGE AIR TEMPERATURE.

FILTER MONITORING
1. THE UNIT CONTROLLER SHALL MONITOR THE AIR FILTER DIFFERENTIAL PRESSURE DROP AND 

ISSUE A DIRTY FILTER ALARM UPON HIGH DIFFERENTIAL PRESSURE.

SAFETY CONTROL
1. IF SMOKE IS DETECTED IN THE AIRSTREAM BY A DUCT SMOKE DETECTOR OF THE FIRE ALARM 

ZONE MODULE INDICATES A ZONE ALARM, THE UNIT SHUTS DOWN. REFER TO SHUTDOWN MODE.
IF A CONTROLLING SENSOR IS DETERMINED TO HAVE FAILED THAT WOULD DAMAGE THE 
EQUIPMENT OR CAUSE INAPPROPRIATE CONDITIONS IN THE SPACE, THE UNIT SHUTS DOWN. 
REFER TO SHUTDOWN MODE

SHUTDOWN MODE CONTROL
1. UPON A SHUTDOWN COMMAND FROM THE UNIT CONTROLLER OR A SAFETY CONTROL DEVICE 

COMMAND, THE UNIT COMMENCES SHUTDOWN.
2. THE SUPPLY FAN AND CONDENSER FAN ARE COMMANDED OFF.
3. THE RETURN AIR DAMPER IS MODULATES TO FULLY OPEN AND THE OUTSIDE AIR DAMPER 

MODULATES TO FULLY CLOSED.

SET POINTS
1. COOLING DISCHARGE AIR TEMPERATURE SETPOINT   55 F (ADJ)
2. ROOM DIFFERENTIAL PRESSURE +0.025 INWC (ADJ)
3. ROOM DIFFERENTIAL PRESSURE TIME DELAY   1 MIN (ADJ)

RTU CONTROLLER
(SEE SPECIFICATIONS)

RETURN AIR 
FROM SPACE

SUPPLY 
AIR

EC

MIXING 
BOX

SUPPLY 
FANS

CONDENSER 
AIR

EC

FULLY 
MODULATING

SUPPLY AIR 
TEMPERATURE

CONDENSER 
FANS

ECONOMIZER 
DAMPER

M

RETURN 
DAMPER

S

SMOKE 
DETECTOR

FULLY 
MODULATING

FULLY
MOD.

RTU

NC

MAIN BMS 
SYSTEM

AO AO AODI
AO

AI AI AI

TS

TS

DPT

PG

RETURN AIR 
TEMPERATURE

AI

TS

TYPICAL ROOFTOP UNIT

AI

DPT

PG

AI

T

AO AO

T

AIDI AOAO

T

AI
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M.1 M.2 M.3 M.4 M.5 M.6 M.7 M.8 M.9 M.10 M.12 M.13 M.14

M.A

M.B

M.C

M.D

M.E

M.F

M.G

M.H

M.J

M-211
1

M-212
1

M-213
1

SECTION 1

SECTION 2

SECTION 3

GENERAL NOTES
1. COORDINATE LOCATIONS OF ALL EQUIPMENT AND ROUTING 

OF ALL DUCTWORK AND PIPING WITH OTHER TRADES PRIOR 
TO ANY ROUGH-IN. PROVIDE OFFSETS AND TRANSITIONS 
WHERE REQUIRED TO ACCOMODATE BUILDING CONDITIONS
AND PRESERVE HEADROOM.

2. INSTALL AND ROUTE CONDENSATE PIPING FOR ROOFTOP 
HVAC EQUIPMENT AND ROUTE AT LEAST 12 FEET AWAY 
FROM UNIT IN DIRECTION OF ROOF SLOPE AND ROOF 
DRAINS, MIN 1% PIPE SLOPE.

3. INSTALL EQUIPMENT LEVEL ON ROOF.
4. MAINTAIN MINIMUM OF 10'-0" OF HORIZONTAL DISTANCE 

BETWEEN BUILDING OUTDOOR AIR INTAKE AND BUILDING
EXHAUST AIR AND PLUMBING VENTS.

5.  EXISTING ROOF CURB AND DUCT TO BE REUSED. 
CONTRACTOR TO PROVIDE CURB ADAPTER FOR NEW 
EQUIPMENT PER SCHEDULE.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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EF 5-16 SF 5-15

SF 5-4

RTU 5-2

RTU 5-1
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M:03

M:02

M:03

M:06

M:02

M:02
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M:01

GENERAL NOTES
1. COORDINATE LOCATIONS OF ALL EQUIPMENT AND ROUTING 

OF ALL DUCTWORK AND PIPING WITH OTHER TRADES PRIOR 
TO ANY ROUGH-IN. PROVIDE OFFSETS AND TRANSITIONS 
WHERE REQUIRED TO ACCOMODATE BUILDING CONDITIONS
AND PRESERVE HEADROOM.

2. INSTALL AND ROUTE CONDENSATE PIPING FOR ROOFTOP 
HVAC EQUIPMENT AND ROUTE AT LEAST 12 FEET AWAY 
FROM UNIT IN DIRECTION OF ROOF SLOPE AND ROOF 
DRAINS, MIN 1% PIPE SLOPE.

3. INSTALL EQUIPMENT LEVEL ON ROOF.
4. MAINTAIN MINIMUM OF 10'-0" OF HORIZONTAL DISTANCE 

BETWEEN BUILDING OUTDOOR AIR INTAKE AND BUILDING
EXHAUST AIR AND PLUMBING VENTS.

5.  EXISTING ROOF CURB AND DUCT TO BE REUSED. 
CONTRACTOR TO PROVIDE CURB ADAPTER FOR NEW 
EQUIPMENT PER SCHEDULE.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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Keynote Legend

Key Value Keynote Text

M:01 EXISTING MECHANICAL EQUIPMENT.
M:02 INSTALL NEW SUPPLY FAN AND RECONNECT TO

EXISTING DUCTWORK BELOW
M:03 INSTALL NEW EXHAUST FAN AND RECONNECT TO

EXISTING DUCTWORK BELOW
M:04 INSTALL NEW HEAT PUMP AND RECONNECT TO

EXISTING DUCTWORK BELOW
M:05 INSTALL NEW ROOFTOP UNIT AND RECONNECT TO

EXISTING DUCTWORK BELOW
M:06 INSTALL NEW AIR CONDITIONING UNT AND

RECONNECT TO EXISTING DUCTWORK BELOW
M:07 INSTALL NEW MAKEUP AIR UNT AND RECONNECT TO

EXISTING DUCTWORK BELOW
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GENERAL NOTES
1. COORDINATE LOCATIONS OF ALL EQUIPMENT AND ROUTING 

OF ALL DUCTWORK AND PIPING WITH OTHER TRADES PRIOR 
TO ANY ROUGH-IN. PROVIDE OFFSETS AND TRANSITIONS 
WHERE REQUIRED TO ACCOMODATE BUILDING CONDITIONS
AND PRESERVE HEADROOM.

2. INSTALL AND ROUTE CONDENSATE PIPING FOR ROOFTOP 
HVAC EQUIPMENT AND ROUTE AT LEAST 12 FEET AWAY 
FROM UNIT IN DIRECTION OF ROOF SLOPE AND ROOF 
DRAINS, MIN 1% PIPE SLOPE.

3. INSTALL EQUIPMENT LEVEL ON ROOF.
4. MAINTAIN MINIMUM OF 10'-0" OF HORIZONTAL DISTANCE 

BETWEEN BUILDING OUTDOOR AIR INTAKE AND BUILDING
EXHAUST AIR AND PLUMBING VENTS.

5.  EXISTING ROOF CURB AND DUCT TO BE REUSED. 
CONTRACTOR TO PROVIDE CURB ADAPTER FOR NEW 
EQUIPMENT PER SCHEDULE.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300

Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY

OCTA

DRAWN BY: 

CHECKED BY: 

DATE: 

SCALE: 

SHEET: 

5/8/2024 11:15:06 AM

A
u

to
d

e
s
k 

D
o

c
s:

//
2

0
1

4
2

3
3
7

0
3

_
S

a
n

ta
_
A

n
a
_
B

u
s
/m

e
c
h

_
S

a
n

ta
A

n
a

B
u

s_
2

0
1

4
2

3
3
7

0
3

.r
vt

As indicated

M-212

RW

GY

M
A

IN
T

E
N

A
N

C
E

 B
U

IL
D

IN
G

S
E

C
T

IO
N

 T
W

O
 M

E
C

H
A

N
IC

A
L

R
O

O
F

 P
L

A
N

R
E

P
L

A
C

E
M

E
N

T
 O

F
 M

E
C

H
A

N
IC

A
L

 U
N

IT
S

 A
T

 S
A

N
T

A
A

N
A

 B
U

S
 B

A
S

E

SG

43
01

 W
. M

A
C

 A
R

T
H

U
R

 B
L

V
D

., 
S

A
N

T
A

 A
N

A
, C

A

3/32" = 1'-0"M-212
1 MAINTENANCE BUILDING SECTION TWO MECHANICAL ROOF PLAN

R
E

V
IS

IO
N

D
E

S
C

R
IP

T
IO

N
D

A
T

E

9
0

%
 C

O
N

S
T
R

U
C

T
I O

N
 D

R
A

W
IN

G
 S

U
B

M
IT

T
A

L
1

2
/0

7
/ 2

0
2
3

9
0

%
 U

P
D

A
T
E

D
 C

O
N

S
T
R

U
C

T
IO

N
 S

U
B

M
IT

T
A

L
2

/1
3
/2

0
2
4

1
0
0

%
 C

O
N

S
T
R

U
C

T
IO

N
 D

R
A

W
IN

G
 S

U
B

M
IT

T
A

L
3

/2
7
/2

0
2
4

1
0
0

%
 R

E
S

U
B

M
IT

T
A

L
5

/1
3
/2

0
2
4

N

Keynote Legend

Key Value Keynote Text

M:02 INSTALL NEW SUPPLY FAN AND RECONNECT TO
EXISTING DUCTWORK BELOW

M:03 INSTALL NEW EXHAUST FAN AND RECONNECT TO
EXISTING DUCTWORK BELOW

M:07 INSTALL NEW MAKEUP AIR UNT AND RECONNECT TO
EXISTING DUCTWORK BELOW
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GENERAL NOTES
1. COORDINATE LOCATIONS OF ALL EQUIPMENT AND ROUTING 

OF ALL DUCTWORK AND PIPING WITH OTHER TRADES PRIOR 
TO ANY ROUGH-IN. PROVIDE OFFSETS AND TRANSITIONS 
WHERE REQUIRED TO ACCOMODATE BUILDING CONDITIONS
AND PRESERVE HEADROOM.

2. INSTALL AND ROUTE CONDENSATE PIPING FOR ROOFTOP 
HVAC EQUIPMENT AND ROUTE AT LEAST 12 FEET AWAY 
FROM UNIT IN DIRECTION OF ROOF SLOPE AND ROOF 
DRAINS, MIN 1% PIPE SLOPE.

3. INSTALL EQUIPMENT LEVEL ON ROOF.
4. MAINTAIN MINIMUM OF 10'-0" OF HORIZONTAL DISTANCE 

BETWEEN BUILDING OUTDOOR AIR INTAKE AND BUILDING
EXHAUST AIR AND PLUMBING VENTS.

5.  EXISTING ROOF CURB AND DUCT TO BE REUSED. 
CONTRACTOR TO PROVIDE CURB ADAPTER FOR NEW 
EQUIPMENT PER SCHEDULE.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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Keynote Legend

Key Value Keynote Text

M:01 EXISTING MECHANICAL EQUIPMENT.
M:02 INSTALL NEW SUPPLY FAN AND RECONNECT TO

EXISTING DUCTWORK BELOW
M:03 INSTALL NEW EXHAUST FAN AND RECONNECT TO

EXISTING DUCTWORK BELOW
M:05 INSTALL NEW ROOFTOP UNIT AND RECONNECT TO

EXISTING DUCTWORK BELOW
M:06 INSTALL NEW AIR CONDITIONING UNT AND

RECONNECT TO EXISTING DUCTWORK BELOW
M:07 INSTALL NEW MAKEUP AIR UNT AND RECONNECT TO

EXISTING DUCTWORK BELOW
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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any errors or omissions shall be reported to Stantec without delay.
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PROJECT NOTES
1. THE ELECTRICAL CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS 

FROM AUTHORITIES HAVING JURISDICTION AND PAY ALL ASSOCIATED FEES.

2. LOCATE JUNCTION AND PULL BOXES AS REQUIRED TO ALLOW ACCESS AFTER 
EQUIPMENT AND APPURTENANCES ARE INSTALLED. COORDINATE EXACT 
LOCATIONS WITH THE OTHER TRADES. COORDINATE LOCATIONS AND 
ELEVATIONS OF ELECTRICAL DEVICES WITH DRAWINGS AND OTHER TRADES 
PRIOR TO INSTALLATION.

3. PROTECT PERMANENT BUILDING FINISHES FROM DAMAGE DURING 
CONSTRUCTION PERIOD. PROVIDE PLYWOOD OR SIMILAR MATERIAL UNDER 
EQUIPMENT OR MATERIALS STORED ON FLOORS, AND IN AREAS WHERE 
CONSTRUCTION MAY DAMAGE FINISHES. SURFACES OR FINISHES DAMAGED 
DURING CONSTRUCTION SHALL BE REPLACED AT THE COST OF THE 
CONTRACTOR AT FAULT.

4. CONTRACTORS SHALL COORDINATE LOCATIONS OF FIXTURES AND 
ELECTRICAL DEVICES INSTALLED IN OR ON THE CEILING WITH 
ARCHITECTURAL REFLECTED CEILING PLAN. CEILING MOUNTED ELECTRICAL 
DEVICES SHALL BE MOUNTED IN THE CENTER OF THE CEILING TILES, UNLESS 
OTHERWISE NOTED.

5. WHERE DIRECTED TO USE OR RETAIN EXISTING CIRCUITS, AND THE CIRCUIT 
NUMBERS DIFFER FROM THE DRAWING, UPDATE DIRECTORIES AND RECORD 
DRAWINGS.

6. PROPERLY SUPPORT PER CODE LOW VOLTAGE CABLING NOT IN CONDUIT. IN 
AREAS SUCH AS CORRIDORS DESIGNATED FOR NEW CEILINGS AND FINISHES, 
SUPPORT EXISTING ELECTRICAL DEVICES AND EQUIPMENT IN AND ABOVE 
THE CEILING, INCLUDING CONDUIT AND CABLING. PROVIDE PROPER 
PERMANENT SUPPORT AS NEEDED TO COMPLY WITH CODE AND TAKE 
WEIGHT OFF CEILING SUPPORTS. REMOVE AND REINSTALL ELECTRICAL 
DEVICES AND EQUIPMENT AS NEEDED FOR PAINTING, WALL COVERINGS, 
CEILINGS, AND FINISH WORK. REFER TO ARCHITECTURAL DRAWINGS. LOW 
VOLTAGE CABLING LOCATED IN EXPOSED STRUCTURE (CEILING) AREAS 
SHALL BE INSTALLED IN CONDUIT (OR CABLE TRAY, IF APPLICABLE) AND 
ROUTED TIGHT TO DECK. INSTALLATIONS NOT IN COMPLIANCE WITH THIS 
REQUIREMENT SHALL BE REMOVED AND REINSTALLED AT CONTRACTOR'S 
EXPENSE.

7. WHERE PROJECT PHASING IS INDICATED IN ANY PART OF THE WORKING 
DOCUMENT PACKAGE, ELECTRICAL CONTRACTOR IS TO PLAN WORK SO AS 
TO FACILITATE SUCH PHASING.

8. FOR BRANCH CIRCUITS OVER 75’ (25 METERS) IN LENGTH (TOTAL ONE WAY) 
FROM THE PANEL, THE ELECTRICAL CONTRACTOR SHALL CALCULATE THE 
VOLTAGE DROP AND PROVIDE AN APPROPRIATE CONDUCTOR SIZE TO 
ACHIEVE NO MORE THAN 3% MAXIMUM ALLOWABLE VOLTAGE DROP.

9. DO NOT SCALE THE DRAWINGS. BECAUSE OF THE SCALE OF THE DRAWINGS, 
IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS OR OTHER SIMILAR 
ITEMS WHICH MAY BE REQUIRED TO MAKE A COMPLETE OPERATING SYSTEM. 
CAREFULLY INVESTIGATE CONDITIONS AFFECTING WORK AND INSTALL WORK 
IN SUCH MANNER THAT INTERFERENCES BETWEEN PIPES, CONDUITS, DUCTS, 
EQUIPMENT, ARCHITECTURAL AND STRUCTURAL FEATURES SHALL BE 
AVOIDED.

PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH 

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES. 
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING 
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A 
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO 
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION 
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL 
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED 
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM 
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE 
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

RACEWAYS
RACEWAY CONCEALED IN CEILING OR WALL. EXPOSED 
RACEWAY IS ALLOWED ONLY WHERE NOTED.
RACEWAY BELOW SLAB OR UNDERGROUND

RACEWAY UP

RACEWAY DOWN

RACEWAY STUB-OUT WITH BUSHING

RACEWAY CONTINUATION

JUNCTION BOX, CEILING OR ABOVE CEILING MOUNTED

PULL BOX

JUNCTION BOX, WALL MOUNTED

J

PB

J

JUNCTION BOX, IN-GROUNDJ

SURFACE RACEWAY (HORIZONTAL/VERTICAL)

WORK DEFINITION

EXISTING

REMOVE EXISTING

NEW WORK

FUTURE

TEMPORARY, AS NOTED

REMOVE EXISTING ELECTRICAL EQUIPMENT

???

KEY NOTE?:##

EQUIPMENT IDENTIFICATION

MECHANICAL EQUIPMENT IDENTIFICATIONxx
x-x

RECEPTACLESCIRCUITS
EMERGENCY NORMAL

SINGLE RECEPTACLE, 120V

N/A

DUPLEX RECEPTACLE, 120V

DOUBLE DUPLEX RECEPTACLE, 120V

RECEPTACLE, NEMA #

COMBINATION RECEPTACLE, NEMA # AND 120V

INDICATES TWIST LOCK

CLOCK RECEPTACLE, 120V

CORD DROP, 120V

MULTI-SERVICE FLOOR BOX (RECEPTACLES AS 
INDICATED)

MULTI-SERVICE POKE THRU (RECEPTACLES AS 
INDICATED)
MULTI-SERVICE POWER POLE (RECEPTACLES AS 
INDICATED)

MULTI-SERVICE ASSEMBLY (RECEPTACLES AS 
INDICATED)

SINGLE RECEPTACLE, 120V, CEILING MOUNTED

DUPLEX RECEPTACLE, 120V, CEILING MOUNTED

DOUBLE DUPLEX RECEPTACLE, 120V, CEILING 
MOUNTED

N/A

N/A

N/A

N/A

N/A

INDICATES 15AN/A

RECEPTACLE TYPES

DEDICATED CIRCUITD

GROUND FAULT CIRCUIT INTERRUPTERG
GROUND FAULT CIRCUIT INTERRUPTER AND TAMPER 
RESISTANTGT

ISOLATED GROUNDIG

TAMPER RESISTANTT

INTEGRAL USB PORT(S)U

WEATHER RESISTANT COVERWP

SURGE PROTECTORS

INDICATES FULLY CONTROLLEDN/A

FURNITURE SYSTEMS RECEPTACLE, 120V

N/A

ARC FAULT CIRCUIT INTERRUPTERA
ARC FAULT CIRCUIT INTERRUPTER AND TAMPER 
RESISTANTAT

#

#

#

#

RECEPTACLE, NEMA #, CEILING MOUNTED##

CEILING CORD DROP, 120V

SPLIT WIRED RECEPTACLE, 120V, TOP CONTROLLED, 
BOTTOM CONSTANTLY ENERGIZED

PLUG STRIP (HORIZONTAL/VERTICAL)N/A

MULTI-SERVICE FURNITURE BOX (RECEPTACLES AS 
INDICATED)N/A

INDICATES MOUNTED ABOVE COUNTER BACKSPLASH

MULTI-SERVICE CEILING BOX (RECEPTACLES AS 
INDICATED)N/A

MULTI-SERVICE WALL BOX (RECEPTACLES AS 
INDICATED)N/A

ELECTRICAL EQUIPMENT

EQUIPMENT CABINET OR PANEL
EQUIPMENT CONNECTION, FILL INDICATES 
EMERGENCY CIRCUIT
GROUND BAR

MOTOR CONNECTION, 1Ø

MOTOR CONNECTION, 3Ø

BUS DUCT

BUS DUCT PLUGB

SURGE PROTECTIVE DEVICE

TRANSFORMER, NOT TO SCALE

TRANSFORMER, DRAWN TO SCALE

SPD

T

T

480V OR 600V POWER PANELBOARD

208V OR 240V POWER PANELBOARD

AUTOMATIC TRANSFER SWITCHATS

CONTROLS

FUSED SAFETY SWITCH, FUSE RATING INDICATED

NON-FUSED SAFETY SWITCH

COMBINATION MOTOR STARTER AND FUSED SAFETY 
SWITCH, FUSE RATING INDICATED
MOTOR STARTER

MANUAL MOTOR STARTER

ENCLOSED CIRCUIT BREAKER

ENCLOSED CONTACTOR

AUTOMATIC DOOR PUSHPLATE

EMERGENCY SHUTDOWN

DEAD FRONT GFCI

DIRECT DIGITAL CONTROL PANEL

RELAY

THERMOSTAT

TIME CLOCK

VARIABLE FREQUENCY DRIVE

PUSH BUTTON CONTROL STATION

DDC

R

TC

VFD

TOGGLE SWITCH, MOTOR RATEDM

T

TOUCHLESS AUTOMATIC DOOR OPENER

T

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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ABBREVIATIONS
#/C MULTI-CONDUCTOR, # INDICTATES

QUANTITY
(D) DEMOLISH
(E) EXISTING
(N) NEW
(R) EXISTING TO BE RELOCATED
1/C SINGLE CONDUCTOR
A AMPS
A/C AIR CONDITIONING UNIT
AC ALTERNATING CURRENT
ACH ABOVE COUNTER HEIGHT
ACT ACOUSTICAL CEILING TILE
ADA AMERICANS WITH DISABILITIES ACT
ADJ ADJUSTABLE
AF AMP FRAME
AFC ABOVE FINISHED CEILING
AFCI ARC FAULT CIRCUIT INTERRUPTER
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AHJ AUTHORITY HAVING JURISDICTION
AHU AIR HANDLING UNIT
AIC AMPERE INTERRUPTING CAPACITY
AL ALUMINUM
ALD ASSISTED LISTENING DEVICE
ALT ALTERNATE
ARCH ARCHITECTURAL
AS AMP SWITCH
AT AMP TRIP
ATS AUTOMATIC TRANSFER SWITCH
AUTO AUTOMATIC
AV AUDIO VISUAL
AVG AVERAGE
AWG AMERICAN WIRE GAUGE
BC BONDING CONDUCTOR
BCU BARE COPPER
BFC BELOW FINISHED CEILING
BFG BELOW FINISHED GRADE
BKR BREAKER
BLDG BUILDING
BOF BOTTOM OF FIXTURE
BOH BACK OF HOUSE
BTM BOTTOM
C CONDUIT
C/W COMPLETE WITH
CAP CAPACITY
CATV COMMUNITY ANTENNA TELEVISION
CB CIRCUIT BREAKER
CCTV CLOSED CIRCUIT TELEVISION
CEC CANADIAN ELECTRIC CODE
CFOI CONTRACTOR FURNISHED, OWNER

INSTALLED
CIRC CIRCULATING
CKT CIRCUIT
CL CENTERLINE
CLG CEILING
CM CEILING MOUNTED
CMU CONCRETE MASONRY UNIT
CO CONDUIT ONLY
COMM COMMUNICATIONS
CONC CONCRETE
CONN CONNECTION
CONST CONSTRUCTION
CONT CONTINUOUS
CONTR CONTRACTOR
CPT CONTROL POWER TRANSFORMER
CPU CENTRAL PROCESSING UNIT
CR CRITICAL BRANCH
CT CURRENT TRANSFORMERS
CTR CENTER
CU COPPER
CUH CABINET UNIT HEATER
D DEDICATED
DALI DIGITAL ADDRESSABLE LIGHTING

INTERFACE
DC DIRECT CURRENT
DET DETAIL
DIA DIAMETER
DIM DIMENSION
DISC DISCONNECT
DIV DIVISION
DL DAMP LOCATION
DMX DIGITAL MULTIPLEX
DMX-RDM DIGITAL MULTIPLEX REMOTE

DEVICE MANAGEMENT
DN DOWN
DP DISTRIBUTION PANEL
DPDT DOUBLE POLE, DOUBLE THROW
DPR DAMPER
DPST DOUBLE POLE, SINGLE THROW
DWG DRAWING
DWH DOMESTIC WATER HEATER
EA EACH
EC ELECTRICAL CONTRACTOR
EF EXHAUST FAN
ELEC ELECTRICAL
ELEV ELEVATOR
EM EMERGENCY
EM GEN EMERGENCY GENERATOR
EMT ELECTRICAL METALLIC TUBING
ENCL ENCLOSURE
EP ELECTRIC-PNEUMATIC
EPO EMERGENCY POWER OFF
EQ EQUIPMENT BRANCH
EQUIP EQUIPMENT

ABBREVIATIONS
ETD EMERGENCY TRANSFER DEVICE
EWC ELECTRIC WATER COOLER
EXH EXHAUST
EXP EXPLOSION PROOF
EXTER EXTERIOR
F&I FURNISHED AND INSTALLED
FA FIRE ALARM
FAA FIRE ALARM ANNUNCIATOR
FACP FIRE ALARM CONTROL PANEL
FB FLOOR BOX
FCU, FC FAN COIL UNIT
FLR FLOOR
FLUOR FLUORESCENT
FO FIBER (FIBRE) OPTIC
FOH FRONT OF HOUSE
FP FIRE PROTECTION
FPC FORWARD PHASE CONTROL
FS FUSIBLE SWITCH
FSCS FIRE FIGHTER SMOKE CONTROL

STATION
FU FUSE
FVNR FULL VOLTAGE NON REVERSING
FVR FULL VOLTAGE REVERSING
G, GND GROUND
G/Y GREEN YELLOW
GA GAUGE
GAL GALLONS
GC GENERAL CONTRACTOR
GEN GENERATOR
GFI, GFCI GROUND FAULT (CIRCUIT)

INTERRUPTER
H HOT CONDUCTOR
HC HORIZONTAL CROSS CONNECT
HD HAND DRYER
HFF HANDS FREE FIXTURE
HH HANDHOLE
HID HIGH INTENSITY DISCHARGE
HK HOUSE KEEPING PAD
HM HORIZONTALLY MOUNTED
HOA HAND-OFF-AUTO
HOR HORIZONTAL
HP HEAT PUMP
HP HORSEPOWER
HT HEATING
HV HIGH VOLTAGE
HVCB HIGH VOLTAGE CIRCUIT BREAKER
HW HOT WATER
HZ HERTZ
IC INTERMEDIATE CROSS CONNECT
ID INSIDE DIAMETER
IDF INTERMEDIATE DISTRIBUTION

FRAME
IG ISOLATED GROUND
IMC INTERMEDIATE METAL CONDUIT
INST INSTANTANEOUS
IP INTERNET PROTOCOL
JB JUNCTION BOX
K KIRK KEY INTERLOCK
KAIC KILO-AMPS INTERRUPTING

CAPACITY
KV KILOVOLT
KVA KILOVOLT-AMPERES
KW KILOWATT
LED LIGHT EMITTING DIODE
LR LEGALLY REQUIRED
LS LIFE SAFETY BRANCH
LSIG LONG TIME, SHORT TIME,

INSTANTANEOUS, GROUND FAULT
LTG LIGHTING
LV LOW VOLTAGE
MAU MAKE UP AIR UNIT
MAX MAXIMUM
MC METAL CLAD CABLE
MCA MINIMUM CIRCUIT AMPS
MCB MAIN CIRCUIT BREAKER
MCC MOTOR CONTROL CENTER
MCCB MOLDED CASE CIRCUIT BREAKER
MCP MOTOR CIRCUIT PROTECTOR
MCT MAIN CROSS CONNECT
MDF MAIN DISTRIBUTION FRAME
MDP MAIN DISTRIBUTION PANEL
MECH MECHANICAL
MET MAIN EARTHING TERMINAL
MFR MANUFACTURER
MH MANHOLE
MIN MINIMUM
MISC MISCELLANEOUS
MLO MAIN LUG ONLY
MM MULTIMODE FIBER (FIBRE) OPTIC

STRAND
MSB MAIN SWITCHBOARD
MTD MOUNTED
MTG MOUNTING
MTS MAIN TERMINAL SPACE
MV MEDIUM VOLTAGE
MVCB MEDIUM VOLTAGE CIRCUIT

BREAKER
MW MICROWAVE OVEN
N NEUTRAL
NAC NOTIFICATION APPLIANCE CIRCUIT
NC NORMALLY CLOSED
NEC NATIONAL ELECTRIC CODE
NEMA NATIONAL ELECTRICAL

MANUFACTURERS ASSOCIATION

ABBREVIATIONS
NIC NOT IN CONTRACT
NL NIGHT LIGHT
NO NORMALLY OPEN
NTS NOT TO SCALE
OC ON CENTER
OD OUTSIDE DIAMETER
OFCI OWNER FURNISHED, CONTRACTOR

INSTALLED
OFE OWNER FURNISHED EQUIPMENT
OH OVERHEAD
OL OVERLOAD
OS OCCUPANCY SENSOR, OPTIONAL

STANDBY
OSP OUTSIDE PLANT
P POLE
PA PUBLIC ADDRESS
PB PULL BOX
PD PUNCHDOWN
PF POWER FACTOR
PNL PANEL
POE POINT OF ENTRANCE
POS POINT OF SERVICE
PR PAIR
PT POTENTIAL TRANSFORMERS
PTS PNEUMATIC TUBE STATION
PTZ PAN/TILT/ZOOM
PV PHOTOVOLTAIC
PVC POLYVINYL CHLORIDE
PWR POWER
RA RETURN AIR
REC RECESSED
RECP RECEPTACLE
REQD REQUIRED
REX REQUEST TO EXIT
RM ROOM
RNC RIGID NON-METALLIC CONDUIT
RO RACEWAY ONLY
RPC REVERSE PHASE CUT
RSC, RGS RIGID STEEL CONDUIT
SCCR SHORT CIRCUIT CURRENT RATING
SEC SECURITY
SECT SECTION
SIM SIMILAR
SM SINGLE MODE FIBER OPTIC STRAND
SMR SURFACE MOUNTED RACEWAY
SPD SURGE PROTECTED DEVICE
SPDT SINGLE POLE DOUBLE THROW
SPECS SPECIFICATIONS
SPST SINGLE POLE SINGLE THROW
SS STAINLESS STEEL
ST SHUNT TRIP
STD STANDARD
SW SWITCH
SWBD SWITCHBOARD
SWGR SWITCHGEAR
SYS SYSTEM
TBB TELECOMMUNICATIONS BACKBONE
TC TEMPERATURE CONTROL OR

TERMINAL CABINET
TE TELECOMMUNICATIONS

ENCLOSURE
TELE TELEPHONE
TELECOM TELECOMMUNICATIONS
TEMP TEMPERATURE
TERM TERMINAL
TGB TELECOMMUNICATIONS GROUND

BAR
TMGB TELECOMMUNICATIONS MAIN

GROUND BAR
TOF TOP OF FIXTURE
TP TAMPER RESISTANT
TR TELECOMMUNICATIONS ROOM
TSP TWISTED SHIELDED PAIR
TSTAT THERMOSTAT
TTB TELECOM TERMINAL BOARD
TV TELEVISION
TYP TYPICAL
UG UNDERGROUND
UH UNIT HEATER
UNO UNLESS NOTED OTHERWISE
UNV UNIVERSAL VOLTAGE
UPS UNINTERRUPTIBLE POWER SUPPLY
USB UNIVERSAL SERIAL BUS
UTP UNSHIELDED TWISTED PAIR
UV UNIT VENTILATOR
V VOLTS
VA VOLT-AMPS
VAV VARIABLE AIR VOLUME
VC VOLUME CONTROL
VDT VISUAL DISPLAY TERMINAL
VERT VERTICAL
VFD VARIABLE FREQUENCY DRIVE
VIF VERIFY IN FIELD
VOL VOLUME
VT VAPOR TIGHT
W WIRE, WATT
WAP WIRELESS ACCESS POINT
WG WIREGUARD
WL WET LOCATION
WP WEATHERPROOF
WT WATERTIGHT
XFMR TRANSFORMER
Ø, PH PHASE
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SPACE

SPACE

LSIG

LSIG

AS

SB

SPD

TS

VS

G

X

K

A

DMS

M

METER

V

O/L

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

50

50

50

50

50

50

50
51

50

LSIG

?

TOP OF BACKSPLASH
COUNTER HEIGHT

3' 
- 5

 1/
2"

6' 
- 1

0 1
/2"

6' 
- 1

0 1
/2"

MI
N

1' 
- 0

"

PANELBOARD 
OR CABINET

6' 
- 3

"

7' 
- 0

 1/
2"

F FAA

B S

0' 
- 5

"

FINISHED FLOOR

STANDARD MOUNTING HEIGHTS

1' 
-6

"

SCHEMATICS
CABLE IDENTIFICATION, TABLE

SHORT CIRCUIT CURRENT RATING, # INDICATES 
RATING

PANEL, 
SINGLE TUB

PANEL, DOUBLE TUB, 
MAIN LUGS

KEY OPERATED SWITCH

PANEL, DOUBLE TUB, 
FEED THRU LUGS

AC/DC INVERTER

ZERO SEQUENCE CURRENT TRANSFORMER

CURRENT TRANSFORMER

POTENTIAL TRANSFORMER

DRAW OUT FUSE AND POTENTIAL TRANSFORMER

RELAY, SINGLE FUNCTION

RELAY, DUAL FUNCTION

RELAY, MULTIFUNCTION

RELAY, TRIP UNIT

SHORTING BLOCK

TEST SWITCH

VOLTAGE METER SWITCH

AMPERAGE METER SWITCH

DIGITAL METERING SYSTEM

VOLTMETER

AMMETER

INLINE SOCKET METER

METER

GENERATOR

AUTOMATIC TRANSFER SWITCH, DUAL BYPASS

AUTOMATIC TRANSFER SWITCH, SINGLE BYPASS

TRANSFER SWITCH

CONTACT

BIMETALLIC THERMAL OVERLOAD

ELECTRONIC THERMAL OVERLOAD

GROUND STUD

SURGE PROTECTION DEVICE

BUS DUCT

BUS

FEEDER

CAPACITOR

GROUND

RESISTOR

INDUCTOR

BATTERY

CIRCUIT BREAKER, LOW VOLTAGE, FIXED

CIRCUIT BREAKER, LOW VOLTAGE, DRAW OUT

CIRCUIT BREAKER, LOW VOLTAGE, WITH LIMITER

SPACE, DRAW OUT BREAKER

SPACE, FIXED BREAKER

DRAW OUT BREAKER C/W INTEGRAL SOLID STATE TRIP 
UNIT

DRAW OUT BREAKER C/W SERIES 
ELECTROMECHANICAL TRIP UNIT

FUSE

TRANSFORMERAUTOTRANSFORMER

TRANSFORMER CONFIGURATION, DELTA

TRANSFORMER CONFIGURATION, DELTA, OPEN

TRANSFORMER CONFIGURATION, DELTA, CORNER 
GROUND

TRANSFORMER CONFIGURATION, WYE

TRANSFORMER CONFIGURATION, WYE, SOLID 
GROUND

TRANSFORMER CONFIGURATION, WYE, RESISTOR, 
GROUND

TRANSFORMER CONFIGURATION, WYE, RESISTOR, 
CURRENT TRANSFORMER, GROUND

TRANSFORMER CONFIGURATION, WYE, INDUCTOR, 
CURRENT TRANSFORMER, GROUND

TRANSFORMER CONFIGURATION, ZIGZAG

CONNECTION, CONNECTED

NOT CONNECTED

CONNECTION, DRAW OUT, DISCONNECTED

CONNECTION, SPLICE

CIRCUIT BREAKER, MEDIUM VOLTAGE, FIXED

CIRCUIT BREAKER, MEDIUM VOLTAGE, DRAW OUT

CIRCUIT BREAKER, MEDIUM VOLTAGE, VACUUM 
INTERRUPTER

SWITCH, NON-FUSED LOAD BREAK

SWITCH, FUSED LOAD BREAK

SWITCH, NON-FUSED LOAD BREAK WITH GROUNDING 
POSITION

SWITCH, NON-FUSED DOUBLE LOAD BREAK

FUSED CUTOUT

STRESS CONE

POTHEAD

LOAD BREAK ELBOW

DEAD BREAK ELBOW

LIGHTNING ARRESTOR, MOV TYPE

LIGHTNING ARRESTOR, GAP TYPE

INDICATOR, VOLTAGE PRESENT

CONNECTION, FEED FROM/TO

CABLE IDENTIFICATION, TEXT

CABLE IDENTIFICATION, TEXT

SCHEMATICS

CIRCUIT IDENTIFICATION, SEE FEEDER TABLE
A = ALUMINUM
C = COPPER
M = METAL CLAD

QUANTITY OF GROUND CONDUCTORS, SIZE PER FEEDER 
TABLE

0 = NOT REQUIRED
1 = 1 GROUND CONDUCTOR
2 = 1 GROUND CONDUCTOR AND 1 ISOLATED GROUND 

CONDUCTOR
QUANTITY OF NEUTRAL CONDUCTORS, SIZE PER FEEDER 
TABLE

0 = NOT REQUIRED
1 = 1 NEUTRAL CONDUCTOR
2 = 2 NEUTRAL CONDUCTORS

QUANTITY OF PHASE CONDUCTORS, SIZE PER FEEDER TABLE

4 #12+ 1 #12G, [SIZE]C

4 SETS (3×1/C 600 kcmil +1 #3/0G, Cu, 15kV, 133%, TR-XLPE, [SIZE]C)

CONDUIT SIZE

QUANTITY AND SIZE OF GROUNDS

QUANTITY AND SIZE OF CONDUCTORS

CONDUIT SIZE

QUANTITY AND SIZE OF GROUNDS

QUANTITY AND SIZE OF CONDUCTORS

QUANTITY OF SETS

SCHEMATICS

CABLE TYPE

INSULATION LEVEL

INSULATION VOLTS

MATERIAL

MULTI-CONDUCTOR CABLE, # INDICATES QUANTITY 
OF CONDUCTORS

SINGLE CONDUCTOR CABLE, # INDICATES QUANTITY 
OF CABLES#×1/C

#/C

C01
13 1

#

TERMINAL BLOCK

FEEDER GENERAL NOTES:
1. COPPER CONDUCTORS ARE BASED ON TYPE THHN/THWN COPPER 

CONDUCTORS ONLY. CONDUITS BASED ON THHN/THWN CONDUCTORS 
ONLY. OTHER CONDUCTORS MAY REQUIRE LARGER CONDUITS.

2. ALUMINUM CONDUCTORS ARE BASED ON TYPE XHHN COMPACT STRANDED 
ALUMINUM CONDUCTORS ONLY. CONDUITS BASED ON XHHN CONDUCTORS 
ONLY. OTHER CONDUCTORS MAY REQUIRE LARGER CONDUITS.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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ALUMINUM FEEDERS

ID

NOMINAL
CIRCUIT
RATING SETS CONDUCTORS GROUND

CONDUIT W/ N
(4W)

CONDUIT W/O
N (3W)

A01 100 1 #1/0 #6 2" 2"
A02 125 1 #2/0 #4 2" 2"
A03 150 1 #3/0 #4 2" 2"
A04 175 1 #4/0 #4 2 1/2" 2"
A05 200 1 250 kcmil #4 2 1/2" 2 1/2"
A06 225 1 350 kcmil #2 3" 2 1/2"
A07 250 1 350 kcmil #2 3" 2 1/2"
A08 300 1 500 kcmil #2 3 1/2" 3"
A09 350 1 750 kcmil #1 4" 3 1/2"
A10 400 2 250 kcmil #1 2 1/2" 2 1/2"
A11 450 2 350 kcmil #1/0 3" 2 1/2"
A12 500 2 350 kcmil #1/0 3" 2 1/2"
A13 600 2 500 kcmil #2/0 3 1/2" 3"
A14 800 3 350 kcmil #3/0 3" 3"
A15 900 3 500 kcmil #4/0 3 1/2" 3"
A16 1000 3 600 kcmil #4/0 4" 4"
A17 1200 4 500 kcmil 250 kcmil 3 1/2" 3"
A18 1600 6 400 kcmil 350 kcmil 3" 2 1/2"
A19 2000 6 750 kcmil 500 kcmil 4" 4"
A20 2500 7 750 kcmil 750 kcmil 5" 4"
A21 3000 8 750 kcmil 750 kcmil 5" 4"
A22 4000 11 750 kcmil 750 kcmil 5" 4"

COPPER FEEDERS

ID

NOMINAL
CIRCUIT
RATING SETS CONDUCTORS BOND

CONDUIT W/
NEUTRAL (4W)

CONDUIT W/O
NEUTRAL (3W) MAXIMUM LENGTH*

C01 20 1 #12 #12 3/4" 3/4"
C02 30 1 #10 #12 3/4" 3/4"
C03 40 1 #8 #10 3/4" 3/4"
C04 50 1 #6 #10 1" 3/4"

C05A 60 1 #4 #10 1" 1" *BASED ON 75 DEGREE
C05B 60 1 #4 #10 1 1/4" 1 1/4" *BASED ON 60 DEGREE
C06 70 1 #4 #8 1 1/4" 1 1/4"

C07A 80 1 #4 #8 1 1/4" 1 1/4" *BASED ON 75 DEGREE
C07B 80 1 #3 #8 1 1/4" 1 1/4" *BASED ON 60 DEGREE
C08 90 1 #3 #8 1 1/4" 1 1/4"

C09A 100 1 #3 #8 1 1/4" 1 1/4" *BASED ON 75 DEGREE
C09B 100 1 #1 #6 1 1/2" 1 1/2" *BASED ON 60 DEGREE
C10 125 1 #1 #6 1 1/2" 1 1/2"
C11 150 1 #1/0 #6 2" 1 1/2"
C12 175 1 #2/0 #6 2" 2"
C13 200 1 #3/0 #6 2" 2"
C14 225 1 #4/0 #4 2 1/2" 2"
C15 250 1 250 kcmil #4 2 1/2" 2 1/2"
C16 300 1 350 kcmil #3 3" 2 1/2"
C17 350 1 500 kcmil #3 3 1/2" 3"
C18 400 2 #3/0 #6 2" 2"
C19 450 2 #4/0 #4 2 1/2" 2"
C20 500 2 250 kcmil #4 2 1/2" 2 1/2"
C21 600 2 350 kcmil #3 3" 2 1/2"

C22A 800 3 350 kcmil #3 3" 2 1/2"
C22B 800 4 #3/0 #6 2" 2"
C23 900 3 350 kcmil #3 3" 2 1/2"
C24 1000 3 500 kcmil #3 3 1/2" 3"
C25 1200 4 350 kcmil #3 3" 2 1/2"
C26 1600 5 500 kcmil #3 3 1/2" 3"
C27 2000 6 500 kcmil #3 3 1/2" 3"
C28 2500 7 500 kcmil #3 3 1/2" 3"
C29 3000 8 500 kcmil #3 3 1/2" 3"
C30 4000 11 500 kcmil #3 3 1/2" 3"

DRAWING INDEX
NO. DRAWING NAME

E-001 SYMBOLS, NOTES AND ANNOTATIONS
E-002 SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-210 OPERATIONS BUILDING ELECTRICAL ROOF PLAN
E-220 MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN
E-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN
E-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN
E-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN
E-230 FUEL/BRAKE/TIRE REPAIR BUILDING ELECTRICAL ROOF PLAN
E-240 BUS WASH/BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN
E-250 DETAIL/CLEANING BUILDING ELECTRICAL ROOF PLAN
E-600 ELECTRICAL SINGLE LINE DIAGRAM
E-601 ELECTRICAL SINGLE LINE DIAGRAM
E-700 PANEL SCHEDULES
E-701 PANEL SCHEDULES
E-702 PANEL SCHEDULES
E-703 PANEL SCHEDULES
E-704 PANEL SCHEDULES
E-800 CONDUIT SCHEDULES
E-801 CONDUIT SCHEDULES
E-802 CONDUIT SCHEDULES
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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FOR CONTINUATION SEE SHEET E-223

REFER TO SHEET E-500,
DETAIL 3 FOR MOTOR
CONNECTION

KEY NOTES:
PROVIDE NEW 480V, 3PH, 60A DS, 50AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING. EXTEND EXISTING CONDUIT AND WIRES AND CONNECT THE NEW 
INTEGRATED RECEPTACLE PROVIDED WITH NEW MECHANICAL EQUIPMENT 
TO EXISTING CIRCUIT AS NDICATED.  

PROVIDE NEW 480V, 3PH, 60A DS, 50AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING. 

PROVIDE NEW 208V, 1PH, 30A DS, 30AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING.  

PROVIDE NEW 480V, 3PH, 30A DS, 20AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING.  

PROVIDE NEW 480V, 3PH, 30A DS, 15AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING.  

PROVIDE NEW 208V, 1PH, 30A DS, 25AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING.  

PROVIDE NEW 120V, 1PH, MOTOR RATED MANUAL SWITCH.  CONNECT TO 
EXISTING CIRCUIT AS INDICATED, CONTRACTOR TO REPLACE THE 
PORTION OF CONDUIT THAT IS EXPOSED ABOVE THE ROOF AND PROVIDE 
NEW CONDUCTORS TO MATCH EXISTING. 

EXISTING MECHANICAL EQUIPMENT TO REMAIN. PRESERVE ALL 
ELECTRICAL CONNECTIONS, COVER UP DURING CONSTRUCTION TO 
PROTECT IN PLACE FROM DUST AND DAMAGE.  

EXISTING RECEPTACLE TO REMAIN.  

#

2

6

7

8

9

10

11

12

14

GENERAL NOTES
1. ALL THE SIZES OF ELECTRICAL DISCONNECT SWITCHES, MOTOR RATED 

SWITCHES, CONDUIT AND WIRE SIZES FOR THE MECHANICAL EQUIPMENT 
ARE BASED ON NEW MECHANICAL EQUIPMENT THAT IS GOING TO BE 
INSTALLED.

2. ALL ELECTRICAL EQUIPMENT INSTALLED OUTDOORS SHALL BE IN WEATHER 
PROOF ENCLOSURES PER CEC 406.

3. REFER TO SHEETS E-800, E-801 AND E-802 CONDUIT SCHEDULES FOR 
VOLTAGE, PHASE, CONDUIT AND WIRE SIZES FOR ALL MECHANICAL 
EQUIPMENT BEING REPLACED.

4. ALL THE EXISTING MECHANICAL CONNECTIONS (LOW VOLTAGE, 
CONNECTIONS TO EXISTING STARTERS, FIRE ALARM SYSTEM) SHALL BE 
PROVIDED FOR THE NEW MECHANICAL EQUIPMENT.

5. NEW DISCONNECT SWITCHES TO BE PROVIDED AND INSTALLED TO MATCH 
EXISTING CONDITIONS.

6. KEY NOTES ARE PER SHEET NOT PER PROJECT.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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GENERAL NOTES
1. ALL THE SIZES OF ELECTRICAL DISCONNECT SWITCHES, MOTOR RATED 

SWITCHES, CONDUIT AND WIRE SIZES FOR THE MECHANICAL EQUIPMENT 
ARE BASED ON NEW MECHANICAL EQUIPMENT THAT IS GOING TO BE 
INSTALLED.

2. ALL ELECTRICAL EQUIPMENT INSTALLED OUTDOORS SHALL BE IN WEATHER 
PROOF ENCLOSURES PER CEC 406.

3. REFER TO SHEETS E-800, E-801 AND E-802 CONDUIT SCHEDULES FOR 
VOLTAGE, PHASE, CONDUIT AND WIRE SIZES FOR ALL MECHANICAL 
EQUIPMENT BEING REPLACED.

4. ALL THE EXISTING MECHANICAL CONNECTIONS (LOW VOLTAGE, 
CONNECTIONS TO EXISTING STARTERS, FIRE ALARM SYSTEM) SHALL BE 
PROVIDED FOR THE NEW MECHANICAL EQUIPMENT.

5. NEW DISCONNECT SWITCHES TO BE PROVIDED AND INSTALLED TO MATCH 
EXISTING CONDITIONS.

6. KEY NOTES ARE PER SHEET NOT PER PROJECT.

KEY NOTES:
PROVIDE NEW 480V, 3PH, 100A DS, 70AF. CONNECT TO EXISTING CIRCUIT 
AS INDICATED, RE-USE EXISTING CONDUIT AND PROVIDE NEW 
CONDUCTORS TO MATCH EXISTING.

PROVIDE NEW 480V, 3PH, 60A DS, 40AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING. 

PROVIDE NEW 480V, 3PH, 60A DS, 50AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING. 

PROVIDE NEW 480V, 3PH, 30A DS, 15AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING.  

PROVIDE NEW 208V, 1PH, 30A DS, 25AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING.  
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PROVIDE NEW 120V, 1PH, MOTOR RATED MANUAL SWITCH.  CONNECT TO 
EXISTING CIRCUIT AS INDICATED, CONTRACTOR TO REPLACE THE 
PORTION OF CONDUIT THAT IS EXPOSED ABOVE THE ROOF AND PROVIDE 
NEW CONDUCTORS TO MATCH EXISTING. 

PROVIDE NEW 480V, 3PH, 60A DS, 45AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING. 

EXISTING RECEPTACLE TO REMAIN.  
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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GENERAL NOTES
1. ALL THE SIZES OF ELECTRICAL DISCONNECT SWITCHES, MOTOR RATED 

SWITCHES, CONDUIT AND WIRE SIZES FOR THE MECHANICAL EQUIPMENT 
ARE BASED ON NEW MECHANICAL EQUIPMENT THAT IS GOING TO BE 
INSTALLED.

2. ALL ELECTRICAL EQUIPMENT INSTALLED OUTDOORS SHALL BE IN WEATHER 
PROOF ENCLOSURES PER CEC 406.

3. REFER TO SHEETS E-800, E-801 AND E-802 CONDUIT SCHEDULES FOR 
VOLTAGE, PHASE, CONDUIT AND WIRE SIZES FOR ALL MECHANICAL 
EQUIPMENT BEING REPLACED.

4. ALL THE EXISTING MECHANICAL CONNECTIONS (LOW VOLTAGE, 
CONNECTIONS TO EXISTING STARTERS, FIRE ALARM SYSTEM) SHALL BE 
PROVIDED FOR THE NEW MECHANICAL EQUIPMENT.

5. NEW DISCONNECT SWITCHES TO BE PROVIDED AND INSTALLED TO MATCH 
EXISTING CONDITIONS.

6. KEY NOTES ARE PER SHEET NOT PER PROJECT.

KEY NOTES:
PROVIDE NEW 480V, 3PH, 30A DS, 20AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING.  

PROVIDE NEW 480V, 3PH, 30A DS, 15AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING.  

PROVIDE NEW 120V, 1PH, MOTOR RATED MANUAL SWITCH.  CONNECT TO 
EXISTING CIRCUIT AS INDICATED, CONTRACTOR TO REPLACE THE 
PORTION OF CONDUIT THAT IS EXPOSED ABOVE THE ROOF AND PROVIDE 
NEW CONDUCTORS TO MATCH EXISTING. 

PROVIDE NEW 120V, 1PH, MOTOR RATED MANUAL SWITCH.  CONNECT TO 
EXISTING CIRCUIT AS INDICATED, CONTRACTOR TO REPLACE THE 
PORTION OF CONDUIT THAT IS EXPOSED ABOVE THE ROOF AND PROVIDE 
NEW CONDUCTORS TO MATCH EXISTING. 

EXISTING MECHANICAL EQUIPMENT TO REMAIN. PRESERVE ALL 
ELECTRICAL CONNECTIONS, COVER UP DURING CONSTRUCTION TO 
PROTECT IN PLACE FROM DUST AND DAMAGE.  

EXISTING RECEPTACLE TO REMAIN.  

#
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12

14

PROVIDE NEW 480V, 3PH, 60A DS, 50AF.CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING. EXTEND EXISTING CONDUIT AND WIRES AND CONNECT THE 
NEW INTEGRATED RECEPTACLE PROVIDED WITH NEW MECHANICAL 
EQUIPMENT TO EXISTING CIRCUIT AS NDICATED.  

PROVIDE NEW 480V, 3PH, 60A DS, 40AF.CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING. 

PROVIDE NEW 480V, 3PH, 30A DS, 25AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING.  

PROVIDE NEW 208V, 1PH, 30A DS, 30AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING. EXTEND EXISTING CONDUIT AND WIRES AND CONNECT THE 
NEW INTEGRATED RECEPTACLE PROVIDED WITH NEW MECHANICAL 
EQUIPMENT TO EXISTING CIRCUIT AS NDICATED.  

PROVIDE NEW 208V, 1PH, 30A DS, 30AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, CONTRACTOR TO REPLACE THE PORTION OF CONDUIT THAT IS 
EXPOSED ABOVE THE ROOF AND PROVIDE NEW CONDUCTORS TO MATCH 
EXISTING.  
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 96 A

Existing Total Conn. Load: 34710 VA

Total Est. Demand: 102 A

Total Conn.: 102 A

Total Est. Demand: 36792 VA

Total Conn. Load: 36792 VA

Spare 36792 VA 100.00% 36792 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 90 A 111 A 112 A

Total Load: 10.76 kVA 12.99 kVA 13.04 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- 100 -- 1 20 A DAMPERS 40
37 IRRIGATION CONTROLLER - C 20 A 1 -- 0 696 -- 1 20 A SF 4-1 38
35 -- -- -- -- 4350 1737 -- -- -- -- 36
33 ELECTRIC RANGE 60 A 2 -- 4350 1737 -- 2 25 A AC 4-2 34
31 Spare 20 A 1 -- 0 1737 -- -- -- -- 32
29 HOOD 20 A 1 -- 600 1737 -- 2 25 A AC 4-1 30
27 RECEPTACLE 20 A 1 -- 180 3120 -- -- -- -- 28
25 RECEPTACLES OC-12 30 A 1 -- 500 3120 -- 2 40 A LOT MONITORING SHACK 26
23 RECEPTACLES OC-12 20 A 1 -- 360 600 -- 1 20 A BUS STOP SHELTER 24
21 RECEPTACLES OC-12 20 A 1 -- 360 1840 -- 1 40 A EMPLOYEE ENTRANCE GATE 22
19 RECEPTACLES PBX 20 A 1 -- 360 1840 -- 1 40 A BUS ENTRANCE GATE 20
17 RECEPTACLES PBX 20 A 1 -- 360 1840 -- 1 40 A BUS ENTRANCE GATE 18
15 SPACE 20 A 1 -- 450 100 -- 1 20 A IRRIGATION CONTROLLER - B 16
13 MASTER INTERCOM CTRL PNL 20 A 1 -- 500 100 -- 1 20 A IRRIGATION CONTROLLER - A 14
11 MASTER DOOR CTRL PNL 20 A 1 -- 500 360 -- 1 20 A ROOF RECEPTACLES 12
9 ANNUNCIATOR-4 20 A 1 -- 180 50 -- 1 20 A EF TIME CLOCK 10
7 LAV/UR CONTROLS 20 A 1 -- 1200 180 -- 1 20 A EF 4-4 8
5 PAC-1 20 A 1 -- 180 420 -- 1 20 A EF 4-3 6
3 MTCC-4 20 A 1 -- 100 420 -- 1 20 A EF 4-2 4
1 Spare 20 A 1 -- 180 348 -- 1 20 A EF 4-1 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 4LC Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 119 A

Existing Total Conn. Load: 98911 VA

Total Est. Demand: 120 A

Total Conn.: 120 A

Total Est. Demand: 99409 VA

Total Conn. Load: 99409 VA

Spare 99409 VA 100.00% 99409 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 128 A 120 A 113 A

Total Load: 35.14 kVA 33.08 kVA 31.19 kVA

41 Space -- 1 -- -- 6485 -- -- -- -- 42
39 Space -- 1 -- -- 8530 -- -- -- -- 40
37 Space -- 1 -- -- 8335 -- 3 70 A PANEL 5LA (VIA XFMR 5TA) 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- 1496 -- -- -- -- 32
29 Space -- 1 -- -- 1496 -- -- -- -- 30
27 Space -- 1 -- -- 1496 -- 3 20 A SF 5-12, 5-13 & EF 5-34 28
25 STEAM CLEAN LTG 20 A 1 -- 1632 5600 -- -- -- -- 26
23 STEAM CLEAN LTG 20 A 1 -- 1632 5600 -- -- -- -- 24
21 BAY LTG 20 A 1 -- 1398 5600 -- 3 30 A SC-3 HOT PRESS. WASHER 22
19 BAY LTG 20 A 1 -- 1398 504 -- 1 20 A CANOPY LTG 20
17 BAY LTG 20 A 1 -- 2156 588 -- 1 20 A CANOPY LTG 18
15 BAY LTG 20 A 1 -- 2156 420 -- 1 20 A CANOPY LTG 16
13 BAY LTG 20 A 1 -- 1966 336 -- 1 20 A CANOPY LTG 14
11 BAY LTG 20 A 1 -- 1988 7167 -- -- -- -- 12
9 STEAM CLEAN LTG 20 A 1 -- 2228 7167 -- -- -- -- 10
7 STEAM CLEAN LTG 20 A 1 -- 2228 7167 -- 3 60 A SC-1 PARALLELOGRAM LIFT 8
5 SITE LIGHTING 20 A 1 -- 2880 1200 -- 1 20 A WALL LIGHTING 6
3 SITE LIGHTING 20 A 1 -- 2880 1200 -- 1 20 A WALL LIGHTING 4
1 SITE LIGHTING 20 A 1 -- 2880 1600 -- 1 20 A WALL LIGHTING 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 22K
Name: 5HA Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 88 A

Existing Total Conn. Load: 73134 VA

Total Est. Demand: 87 A

Total Conn.: 87 A

Total Est. Demand: 72486 VA

Total Conn. Load: 72486 VA

Spare 72486 VA 100.00% 72486 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 93 A 82 A 88 A

Total Load: 25.62 kVA 22.77 kVA 24.09 kVA

41 Spare 20 A 1 -- 0 4155 -- -- -- -- 42
39 Spare 20 A 1 -- 0 3680 -- -- -- -- 40
37 Spare 20 A 1 -- 0 6330 -- 3 50 A PANEL 5LH (VIA XFMR 5TE) 38
35 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 36
33 TEL, ELECT, LUBE, C.A. LTG 20 A 1 -- 385 0 -- 1 20 A Spare 34
31 TEL, ELECT, LUBE, C.A. LTG 20 A 1 -- 539 0 -- 1 20 A Spare 32
29 PARTS ROOM LTG 20 A 1 -- 2530 0 -- 1 20 A Spare 30
27 PARTS ROOM LTG 20 A 1 -- 2415 0 -- 1 20 A Spare 28
25 PARTS ROOM LTG 20 A 1 -- 2530 0 -- 1 20 A Spare 26
23 PARTS ROOM LTG 20 A 1 -- 2645 1884 -- -- -- -- 24
21 PARTS ROOM LTG 20 A 1 -- 2090 1884 -- -- -- -- 22
19 PARTS ROOM LTG 20 A 1 -- 2243 1884 -- 3 20 A EF 5-31, 5-33, & SF 5-11 20
17 PARTS ROOM LTG 20 A 1 -- 2760 4633 -- -- -- -- 18
15 PARTS ROOM LTG 20 A 1 -- 2645 4633 -- -- -- -- 16
13 PARTS ROOM LTG 20 A 1 -- 2760 4633 -- 3 30 A PS-10 FORKLIFT 14
11 PARTS ROOM LTG 20 A 1 -- 2760 480 -- -- -- -- 12
9 PARTS ROOM LTG 20 A 1 -- 2002 480 -- -- -- -- 10
7 PARTS ROOM LTG 20 A 1 -- 2062 480 -- 3 20 A PS-1 STAK SYSTEM 8
5 SITE LTG 20 A 1 -- 960 1284 -- 1 20 A WALL LTG 6
3 SITE LTG 20 A 1 -- 960 1600 -- 1 20 A WALL LTG 4
1 SITE LTG 20 A 1 -- 960 1200 -- 1 20 A WALL LTG 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 30K
Name: 5HE Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel

1

1

1
1
1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Total Est. Demand: 187 A

Total Conn.: 187 A

Total Est. Demand: 155259 VA

Total Conn. Load: 155259 VA

Spare 155259 VA 100.00% 155259 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 184 A 190 A 188 A

Total Load: 50.88 kVA 52.51 kVA 51.86 kVA

41 -- -- -- -- 1493 5990 -- -- -- -- 42
39 -- -- -- -- 1493 6280 -- -- -- -- 40
37 SM-20 OVERHEAD CRANE 20 A 3 -- 1493 7540 -- 3 70 A PANEL 5LL (VIA XFMR 5TH) 38
35 -- -- -- -- 1267 0 -- 1 20 A Spare 36
33 -- -- -- -- 1267 1200 -- 1 20 A WALL LTG 34
31 SM-6 VERTICAL BAND SAW 20 A 3 -- 1267 1600 -- 1 20 A WALL LTG 32
29 -- -- -- -- 2933 1600 -- 1 20 A WALL LTG 30
27 -- -- -- -- 2933 711 -- 1 20 A VAC, STOR, PAINT MIX LTG 28
25 SM-1 SHEAR 20 A 3 -- 2933 948 -- 1 20 A PAINT BOTH LTG 26
23 -- -- -- -- 17800 1834 -- 1 20 A BODY LTG 24
21 -- -- -- -- 17800 1476 -- 1 20 A BODY LTG 22
19 BP-7 PAINT BOOTH 100 A 3 -- 17800 0 -- 1 20 A LCP5D CONTROL 20
17 -- -- -- -- 3733 2146 -- 1 20 A BODY LTG 18
15 -- -- -- -- 3733 2134 -- 1 20 A BODY LTG 16
13 BP-1 IN-GROUND LIFT 30 A 3 -- 3733 0 -- 1 20 A Spare 14
11 -- -- -- -- 3733 0 -- 1 20 A SMOKER CANOPY LTG 12
9 -- -- -- -- 3733 420 -- 1 20 A CANOPY LTG 10
7 BP-2 IN-GROUND LIFT 30 A 3 -- 3733 504 -- 1 20 A CANOPY LTG 8
5 -- -- -- -- 3733 5600 -- -- -- -- 6
3 -- -- -- -- 3733 5600 -- -- -- -- 4
1 BP-1 IN-GROUND LIFT 30 A 3 -- 3733 5600 -- 3 50 A V-1 COLLECTION VACUUM 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 400 A Mounting: Surface

Location: Phases: 3 Mains Rating: 400 A AIC Rating: 22K
Name: 5HJ Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel
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EXISTING EQUIPMENT TO BE REPLACED.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 46 A

Existing Total Conn. Load: 16630 VA

Total Est. Demand: 50 A

Total Conn.: 50 A

Total Est. Demand: 17876 VA

Total Conn. Load: 17876 VA

Spare 17876 VA 100.00% 17876 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 38 A 63 A 52 A

Total Load: 4.55 kVA 7.30 kVA 6.02 kVA

41 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 42
39 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 40
37 RB-7 PARTS WASHER 20 A 1 -- 180 0 -- 1 20 A Spare 38
35 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 360 0 -- 1 20 A Spare 36
33 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 540 0 -- 1 20 A Spare 34
31 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 540 0 -- 1 20 A Spare 32
29 RB-21 DRILL PRESS 20 A 1 -- 1590 0 -- 1 20 A Spare 30
27 RB-8 BUFFER/GRINDER 20 A 1 -- 1000 510 -- 1 20 A UH 5-9 28
25 REC. OFFICE 20 A 1 -- 180 510 -- 1 20 A UH 5-5 26
23 REC. OFFICE 20 A 1 -- 180 2143 -- -- -- -- 24
21 RB-1 WORKBENCH 20 A 1 -- 180 2143 -- 2 30 A HP 5-1 22
19 RB-1 WORKBENCH 20 A 1 -- 180 180 -- 1 20 A EL-1 WORKBENCH W/VISE 20
17 RB-1 WORKBENCH 20 A 1 -- 180 180 -- 1 20 A RECEPTACLES 18
15 RB-1 WORKBENCH 20 A 1 -- 180 360 -- 1 20 A RECEPTACLES 16
13 RB-1 WORKBENCH 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 14
11 RECEPTACLES 20 A 1 -- 360 180 -- 1 20 A EL-12 WORKBENCH 12
9 RECEPTACLES 20 A 1 -- 540 1000 -- 1 20 A EL-2 BUFFER/GRINDER 10
7 RECEPTACLES 20 A 1 -- 540 670 -- 1 20 A RB-25 JIB CRANE 8
5 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 6
3 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 4
1 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LG Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 39 A

Existing Total Conn. Load: 14165 VA

Total Est. Demand: 39 A

Total Conn.: 39 A

Total Est. Demand: 14105 VA

Total Conn. Load: 14105 VA

Spare 14105 VA 100.00% 14105 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 53 A 31 A 35 A

Total Load: 6.27 kVA 3.68 kVA 4.16 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- 0 -- 1 20 A Spare 30
27 Space -- 1 -- -- 0 -- 1 20 A Spare 28
25 L.N.G. U.P.S 20 A 1 -- 0 180 -- 1 20 A EF 5-32 (1/10) 26
23 L.N.G. PANEL 20 A 1 -- 0 670 -- 1 20 A EF 5-30 (1/4) 24
21 Spare 20 A 1 -- 0 800 -- 1 20 A MTC 22
19 F.A.C.P 20 A 1 -- 0 800 -- 1 20 A F/A PNL 20
17 RECEPTACLES 20 A 1 -- 540 800 -- 1 20 A FIRE BELL 18
15 RECEPTACLES 20 A 1 -- 720 100 -- 1 20 A AUT. DRAIN VALVES 16
13 RECEPTACLES 20 A 1 -- 720 1590 -- 1 20 A OVERHEAD SECT. DOOR 14
11 RECEPTACLES 20 A 1 -- 180 385 -- 1 20 A UH 5-1 12
9 RECEPTACLES 20 A 1 -- 180 300 -- 1 20 A PANEL LCP5A 10
7 RECEPTACLES 20 A 1 -- 360 1040 -- -- -- -- 8
5 RECEPTACLES 20 A 1 -- 540 1040 -- 2 20 A AIR DRYER 6
3 RECEPTACLES 20 A 1 -- 540 1040 -- -- -- -- 4
1 RECEPTACLES 20 A 1 -- 540 1040 -- 2 20 A AIR DRYER 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LH Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 103 A

Existing Total Conn. Load: 36970 VA

Total Est. Demand: 104 A

Total Conn.: 104 A

Total Est. Demand: 37324 VA

Total Conn. Load: 37324 VA

Spare 37324 VA 100.00% 37324 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 102 A 106 A 104 A

Total Load: 12.22 kVA 12.63 kVA 12.48 kVA

41 RECEPTACLES 20 A 1 -- 360 900 -- -- -- -- 42
39 RECEPTACLES 20 A 1 -- 360 900 -- -- -- -- 40
37 RECEPTACLES 20 A 1 -- 540 900 -- 3 20 A M-5 DRILL PRESS 38
35 RECEPTACLES 20 A 1 -- 180 1737 -- -- -- -- 36
33 RECEPTACLES 20 A 1 -- 360 1737 -- 2 25 A AC 5-1 34
31 RECEPTACLES 20 A 1 -- 360 1840 -- 1 40 A M-25 FUME EXTRACTOR 32
29 RECEPTACLES 20 A 1 -- 360 510 -- 1 20 A UH 5-10 30
27 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 28
25 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 26
23 REC. OFFICE #149 20 A 1 -- 180 900 -- 1 20 A RECEPTACLES 24
21 BM-19 PIPE THREADING 20 A 1 -- 1130 1080 -- 1 20 A RECEPTACLES 22
19 BM-18 COMP. MITRE SAW 40 A 1 -- 1840 1080 -- 1 20 A RECEPTACLES 20
17 BM-6 BELT/DISC SANDER 40 A 1 -- 4140 720 -- 1 20 A RECEPTACLES 18
15 BM-5 BUFFER GRINDER 20 A 1 -- 1000 1000 -- 1 40 A M-9 BELT DISC SANDER 16
13 BM-6 DUST COLLECTOR 40 A 1 -- 1840 180 -- 1 20 A PLASMA CUTTER M-13 14
11 BM-3 VERTICAL BAND SAW 20 A 1 -- 180 1130 -- 1 20 A M-8 VERTICAL BAND SAW 12
9 BM-2 DRILL PRESS 20 A 1 -- 1600 1150 -- -- -- -- 10
7 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 1150 -- 2 20 A M-7 HORIZONTAL BAND SAW 8
5 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 1000 -- 1 20 A M-6 BUFFER/GRINDER 6
3 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A M-1 WORKBENCH W/VISE 4
1 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A M-1 WORKBENCH W/VISE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LJ Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 63 A

Existing Total Conn. Load: 22670 VA

Total Est. Demand: 62 A

Total Conn.: 62 A

Total Est. Demand: 22446 VA

Total Conn. Load: 22446 VA

Spare 22446 VA 100.00% 22446 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 74 A 52 A 65 A

Total Load: 8.63 kVA 6.20 kVA 7.62 kVA

41 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 42
39 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 40
37 Spare 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 38
35 Spare 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 36
33 WASTE OIL ALARM 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 34
31 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 32
29 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 30
27 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 1590 -- 1 20 A OVERHEAD SECT. DOOR 28
25 RECEPTACLE B-4 20 A 1 -- 180 1590 -- 1 20 A OVERHEAD SECT. DOOR 26
23 PR-25 PARTS WASHER 20 A 1 -- 670 180 -- 1 20 A ROOF RECEPTACLES 24
21 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 530 -- 1 20 A DRINKING FOUNTAIN DF 5-2 22
19 PR-25 PARTS WASHER 20 A 1 -- 670 1375 -- -- -- -- 20
17 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 1375 -- 2 20 A PR-14 FILTER CRUSHER 18
15 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 16
13 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 14
11 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 12
9 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 10
7 B-4 BATTERY CHARGER 20 A 1 -- 500 0 -- 1 20 A Spare 8
5 RECEPTACLES DROP 20 A 1 -- 360 276 -- 1 20 A EF 5-39 6
3 Spare 20 A 1 -- 0 50 -- 1 20 A SOLENOID 4
1 Spare 20 A 1 -- 0 50 -- 1 20 A SOLENOID 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LD Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.
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any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300

Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY

OCTA

DRAWN BY: 

CHECKED BY: 

DATE: 

SCALE: 

SHEET: 

5/8/2024 9:59:50 AM

A
u

to
d

e
s
k 

D
o

c
s:

//
2
0
1

4
2

3
3

7
0

3
_
S

a
n

ta
_
A

n
a
_
B

u
s/

e
le

c
_
S

a
n

ta
A

n
a
B

u
s
_
2

0
1

4
2
3

3
7

0
3

.r
vt

NTS

E-702

AD

PKE

02/13/2024

P
A

N
E

L
 S

C
H

E
D

U
L

E
S

R
E

P
L

A
C

E
M

E
N

T
 O

F
 M

E
C

H
A

N
IC

A
L

 U
N

IT
S

 A
T

 S
A

N
T

A

A
N

A
 B

U
S

 B
A

S
E

IZ

43
0

1 
W

. 
M

A
C

 A
R

T
H

U
R

 B
L

V
D

.,
 S

A
N

T
A

 A
N

A
, 

C
A

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 71 A

Existing Total Conn. Load: 25680 VA

Total Est. Demand: 83 A

Total Conn.: 83 A

Total Est. Demand: 30040 VA

Total Conn. Load: 30040 VA

Spare 30040 VA 100.00% 30040 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 113 A 74 A 66 A

Total Load: 13.37 kVA 8.80 kVA 7.88 kVA

41 ROOF RECEPTACLES 20 A 1 -- 720 510 -- 1 20 A Spare 42
39 EF 5-23 (1/4) 20 A 1 -- 670 300 -- 1 20 A FA REMOTE PWR SUPPLY 40
37 -- -- -- -- 2965 1130 -- 1 20 A COILING DOOR 38
35 RTU 5-5 40 A 2 -- 2965 670 -- 1 20 A COILING DOOR 36
33 -- -- -- -- 2965 0 -- 1 20 A Spare 34
31 RTU 5-4 40 A 2 -- 2965 1590 -- 1 20 A OVERHEAD SECT. DOOR 32
29 REC. NETWORK RACK 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 30
27 REC. NETWORK RACK 20 A 1 -- 360 540 -- 1 20 A RECEPTACLES 28
25 REC. NETWORK RACK 20 A 1 -- 360 1200 -- 1 20 A UP-5 SEWING MACHINE STA. 26
23 RECEPTACLES 20 A 1 -- 360 180 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 18
15 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 16
13 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 14
11 SR-8 PARTS WASHER 20 A 1 -- 670 0 -- 1 20 A Spare 12
9 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-14 FLUID MANAGEMENT 10
7 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-11 WORKBENCH W/VISE 8
5 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-11 WORKBENCH W/VISE 6
3 SR-2 SMALL PARTS CLEANER 20 A 1 -- 1130 670 -- 1 20 A SR-9 JIB CRANE 4
1 SR-1 BUFFER GRINDER 20 A 1 -- 1000 0 -- 1 20 A Spare 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LM Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 47 A

Existing Total Conn. Load: 16970 VA

Total Est. Demand: 46 A

Total Conn.: 46 A

Total Est. Demand: 16720 VA

Total Conn. Load: 16720 VA

Spare 16720 VA 100.00% 16720 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 62 A 38 A 40 A

Total Load: 7.42 kVA 4.57 kVA 4.73 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- 510 -- 1 20 A UH 5-7 36
33 Space -- 1 -- -- 510 -- 1 20 A UH 5-6 34
31 Space -- 1 -- -- 1130 -- 1 20 A COILING DOOR 32
29 Space -- 1 -- -- 0 -- 1 20 A Spare 30
27 Space -- 1 -- -- 830 -- 1 20 A PC-2 ABRASIVE PARTS WASH 28
25 Space -- 1 -- -- 830 -- 1 20 A PC-2 ABRASIVE PARTS WASH 26
23 -- -- -- -- 0 0 -- 1 20 A Spare 24
21 -- -- -- -- 0 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 22
19 PC-12 JIB CRANE 20 A 3 -- 1800 180 -- 1 20 A BR-16 ELECTRIC LIFT TRUCK 20
17 Spare 20 A 1 -- 0 1840 -- 1 40 A BR-15 PALLET WRAPPER 18
15 BR-8 20 A 1 -- 0 1130 -- 1 20 A BR-14 TOOL BIT GRINDER 16
13 BR-17 JIB CRANE 20 A 1 -- 670 1130 -- 1 20 A BR-11 ADJ WORK TABLE 14
11 BR-17 JIB CRANE 20 A 1 -- 670 510 -- 1 20 A BR-9 DUST COLLECTOR 12
9 BR-4 WORKBENCH 20 A 1 -- 180 420 -- 1 20 A EF 5-38 (1/4) 10
7 BR-4 WORKBENCH 20 A 1 -- 180 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 8
5 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 6
3 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 4
1 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-1 BRAKE LATHE (CNC) 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LN Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 74 A

Existing Total Conn. Load: 26775 VA

Total Est. Demand: 74 A

Total Conn.: 74 A

Total Est. Demand: 26671 VA

Total Conn. Load: 26671 VA

Spare 26671 VA 100.00% 26671 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 81 A 65 A 80 A

Total Load: 9.51 kVA 7.81 kVA 9.35 kVA

41 HOT WATER DISPENSER 20 A 1 -- 1300 20 -- 1 20 A BD-1 BY-PASS DAMPER 42
39 -- -- -- -- 2160 55 -- 1 20 A EF 5-15 (1/15) 40
37 PANEL 5U 40 A 2 -- 2340 55 -- 1 20 A EF -14 (1/15) 38
35 -- -- -- -- 720 420 -- 1 20 A EF 5-13 (1/4) 36
33 -- -- -- -- 900 55 -- 1 20 A EF 5-12 (1/15) 34
31 PANEL 5LW 50 A 3 -- 1080 156 -- 1 20 A EF 5-11 (1/15) 32
29 Spare 20 A 1 -- 0 1300 -- 1 20 A COPIER 30
27 Spare 20 A 1 -- 0 500 -- 1 20 A DRINKING FOUNTAIN 28
25 ROOF RECPT. 20 A 1 -- 0 900 -- 1 20 A RECEPTACLES RESTROOM 26
23 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 720 540 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 720 720 -- 1 20 A RECEPTACLES 18
15 RECEPTACLES 20 A 1 -- 900 720 -- 1 20 A RECEPTACLES 16
13 RECEPTACLES 20 A 1 -- 720 720 -- 1 20 A RECEPTACLES 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A GARBAGE DISPOSAL 12
9 RECEPTACLES 20 A 1 -- 540 180 -- 1 20 A RECEPTACLE COUNTER 10
7 RECEPTACLES 20 A 1 -- 900 1200 -- 1 20 A MICROWAVE 8
5 PROJECTION SCREEN 20 A 1 -- 510 1000 -- 1 20 A REFRIGERATOR 6
3 REC. INTERNS OFFICE 20 A 1 -- 360 180 -- 1 20 A REC. ASSIST. OFFICE 4
1 REC. REBUILD OFFICE 20 A 1 -- 180 180 -- 1 20 A REC. MANAGER OFFICE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LP Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 93 A

Existing Total Conn. Load: 33651 VA

Total Est. Demand: 92 A

Total Conn.: 92 A

Total Est. Demand: 33121 VA

Total Conn. Load: 33121 VA

Spare 33121 VA 100.00% 33121 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 101 A 98 A 81 A

Total Load: 11.91 kVA 11.49 kVA 9.73 kVA

41 Spare 20 A 1 -- 0 1920 -- -- -- -- 42
39 -- -- -- -- 1080 1530 -- -- -- -- 40
37 PANEL 5UC 30 A 2 -- 720 1860 -- 3 40 A PANEL 5LS 38
35 Spare 20 A 1 -- 0 1200 -- 1 20 A DOCK LEVELER 36
33 MASTER INTERCOM CTRL PNL 20 A 1 -- 500 1130 -- 1 20 A COILING DOOR 34
31 MASTER DOOR CTRL PNL 20 A 1 -- 500 1130 -- 1 20 A COILING DOOR 32
29 -- -- -- -- 1267 540 -- 1 20 A RECEPTACLES 30
27 -- -- -- -- 1267 540 -- 1 20 A RECEPTACLES 28
25 SHREDDER 25 A 3 -- 1267 540 -- 1 20 A RECEPTACLES 26
23 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 720 540 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 720 900 -- 1 20 A RECEPTACLES RESTROOMS 18
15 RECEPTACLES 20 A 1 -- 720 1300 -- 1 20 A HOT WATER DISPENSER 16
13 RECEPTACLES 20 A 1 -- 720 1590 -- 1 20 A GARBAGE DISPOSAL 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 12
9 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 10
7 RECEPTACLES 20 A 1 -- 540 1000 -- 1 20 A REFRIGERATOR 8
5 RECEPTACLES 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES COUNTER 6
3 EF 5-40 20 A 1 -- 420 180 -- 1 20 A REC. OFFICE 4
1 CAMERAS 6, 7, 8 & 9 20 A 1 -- 600 180 -- 1 20 A REC. MANAGER OFFICE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LK Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#

1
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 15 A

Existing Total Conn. Load: 5430 VA

Total Est. Demand: 15 A

Total Conn.: 15 A

Total Est. Demand: 5310 VA

Total Conn. Load: 5310 VA

Spare 5310 VA 100.00% 5310 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 16 A 13 A 16 A

Total Load: 1.86 kVA 1.53 kVA 1.92 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- -- -- 1 -- Space 30
27 Space -- 1 -- -- -- -- 1 -- Space 28
25 Space -- 1 -- -- -- -- 1 -- Space 26
23 Space -- 1 -- -- -- -- 1 -- Space 24
21 Space -- 1 -- -- -- -- 1 -- Space 22
19 Space -- 1 -- -- -- -- 1 -- Space 20
17 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 18
15 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 16
13 CURRENCY STRAPPER 20 A 1 -- 500 -- -- 1 -- Space 14
11 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 12
9 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 10
7 COMPUTER PRINTER 20 A 1 -- 500 180 -- 1 20 A ROOF RECEPTACLE 8
5 CURRENCY STRAPPER 20 A 1 -- 500 420 -- 1 20 A EF 5-41 (1/4) 6
3 COIN COUNTER 20 A 1 -- 500 30 -- 1 20 A EF 5-27 (1/40) 4
1 COIN COUNTER 20 A 1 -- 500 180 -- 1 20 A EF 5-26 (1/10) 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 100 A AIC Rating: 10K
Name: 5LS Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 76 A

Existing Total Conn. Load: 18320 VA

Total Est. Demand: 76 A

Total Conn.: 76 A

Total Est. Demand: 18186 VA

Total Conn. Load: 18186 VA

Spare 18186 VA 100.00% 18186 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 85 A 66 A 0 A

Total Load: 10.24 kVA 7.95 kVA 0.00 kVA

19 Space -- 1 -- -- -- -- 1 -- Space 20
17 Space -- 1 -- -- -- -- 1 -- Space 18
15 Space -- 1 -- -- -- -- 1 -- Space 16
13 EF 5-42 20 A 1 -- 696 0 -- 1 20 A Spare 14
11 OVERHEAD SECT. DOOR 20 A 1 -- 1590 0 -- 1 20 A HVAC TIME CLOCK 12
9 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 10
7 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 8
5 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 6
3 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 4
1 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 3 MCB Rating: 125 A Mounting: Surface

Location: Phases: 1 Mains Rating: 225 A AIC Rating: 10K
Name: 5LT Volts: 240V/120V Mains Type: MCB Type:

Stantec Panel

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 99 A

Existing Total Conn. Load: 33530 VA

Total Est. Demand: 100 A

Total Conn.: 100 A

Total Est. Demand: 35884 VA

Total Conn. Load: 35884 VA

Spare 35884 VA 100.00% 35884 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 106 A 103 A 93 A

Total Load: 12.51 kVA 12.22 kVA 11.16 kVA

41 ROOF RECEPTACLES 20 A 1 -- 720 720 -- -- -- -- 42
39 -- -- -- -- 1737 1300 -- -- -- -- 40
37 AC 5-2 25 A 2 -- 1737 440 -- 3 50 A PANEL 5V 38
35 UH 5-3 20 A 1 -- 385 540 -- 1 20 A RECEPTACLES 36
33 UH 5-2 20 A 1 -- 385 540 -- 1 20 A RECEPTACLES 34
31 REC. PARTS (SOUTH) 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 32
29 REC. PARTS OFFICE 20 A 1 -- 180 1590 -- 1 20 A RR-20 FREON RECOVERY 30
27 REC. PARTS (EAST) 20 A 1 -- 360 500 -- 1 20 A DRINING FOUNTAIN 28
25 REC. WARRANTY OFF. 20 A 1 -- 540 1200 -- 1 20 A VENDING MACHINE 26
23 RECEPTACLES 20 A 1 -- 900 1200 -- 1 20 A VENDING MACHINE 24
21 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 22
19 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 20
17 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 18
15 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 16
13 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A MICROWAVE 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 12
9 RECEPTACLES 20 A 1 -- 540 1300 -- 1 20 A WATER HEATER 10
7 RECEPTACLES 20 A 1 -- 540 1590 -- 1 20 A GARBAGE DISPOSAL 8
5 RECEPTACLES 20 A 1 -- 900 360 -- 1 20 A RECEPTACLES COUNTER 6
3 RECEPTACLES 20 A 1 -- 900 1000 -- 1 20 A REFRIGERATOR 4
1 RECEPTACLES 20 A 1 -- 900 1000 -- 1 20 A REFRIGERATOR 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LQ Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

1

SMALL TOOL RM 130
DB5B

ELECTRICAL RM 202

XFMR 5TM

STORAGE 155
5LK

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Total Est. Demand: 65 A

Total Conn.: 65 A

Total Est. Demand: 23448 VA

Total Conn. Load: 23448 VA

Spare 23448 VA 100.00% 23448 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 72 A 73 A 55 A

Total Load: 8.34 kVA 8.53 kVA 6.58 kVA

41 Space -- 1 -- -- 5735 -- -- -- -- 42
39 Space -- 1 -- -- 7510 -- -- -- -- 40
37 Space -- 1 -- -- 7135 -- 3 100 A PANEL 5LB 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- -- -- 1 -- Space 30
27 Space -- 1 -- -- -- -- 1 -- Space 28
25 Space -- 1 -- -- -- -- 1 -- Space 26
23 Space -- 1 -- -- -- -- 1 -- Space 24
21 Space -- 1 -- -- -- -- 1 -- Space 22
19 Space -- 1 -- -- -- -- 1 -- Space 20
17 Space -- 1 -- -- -- -- 1 -- Space 18
15 Space -- 1 -- -- -- -- 1 -- Space 16
13 Space -- 1 -- -- -- -- 1 -- Space 14
11 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 12
9 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 10
7 WS 5-1 20 A 1 -- 180 0 -- 1 20 A LIFT CONTROL 8
5 PORTABLE LIGHT REC. 20 A 1 -- 80 768 -- 1 20 A EF 5-35 6
3 RECEPTACLES 20 A 1 -- 720 300 -- 1 20 A CAMERAS 1&2 4
1 RECEPTACLES 20 A 1 -- 720 300 -- 1 20 A PANEL 'LPCSE' 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 150 A AIC Rating: 10K
Name: 5LA Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

5LA 5LQ

5LS 5LT
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 47 A

Existing Total Conn. Load: 16850 VA

Total Est. Demand: 46 A

Total Conn.: 46 A

Total Est. Demand: 16528 VA

Total Conn. Load: 16528 VA

Spare 16528 VA 100.00% 16528 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 55 A 43 A 41 A

Total Load: 6.53 kVA 5.10 kVA 4.90 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- 50 -- 1 20 A DRAIN VALVE 38
35 Spare 20 A 1 -- 0 50 -- 1 20 A WATER HEATER 36
33 Spare 20 A 1 -- 0 300 -- 1 20 A Spare 34
31 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 32
29 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 30
27 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 28
25 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 26
23 Spare 20 A 1 -- 0 348 -- 1 20 A EF 8-1 24
21 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 22
19 Spare 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES DROP 20
17 Spare 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES DROP 18
15 CAMERAS 12 & 13 20 A 1 -- 300 360 -- 1 20 A RECEPTACLES DROP 16
13 RECEPTACLES 20 A 1 -- 500 360 -- 1 20 A RECEPTACLES DROP 14
11 RECEPTACLES 20 A 1 -- 500 900 -- -- -- -- 12
9 RECEPTACLES 20 A 1 -- 500 900 -- -- -- -- 10
7 RECEPTACLES 20 A 1 -- 500 900 -- 3 20 A CL-12 DRYER 8
5 RECEPTACLES 20 A 1 -- 720 900 -- -- -- -- 6
3 RECEPTACLES 20 A 1 -- 720 900 -- -- -- -- 4
1 RECEPTACLES 20 A 1 -- 720 900 -- 3 20 A CL-11 WASHER 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10
Name: 8LA Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

1

DETAILING/CLEANING 101
8HA (VIA XFMR 8TA)

1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 61 A

Existing Total Conn. Load: 21984 VA

Total Est. Demand: 75 A

Total Conn.: 75 A

Total Est. Demand: 26955 VA

Total Conn. Load: 26955 VA

Spare 26955 VA 100.00% 26955 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 90 A 72 A 65 A

Total Load: 10.65 kVA 8.54 kVA 7.77 kVA

41 PHOTOSENSOR CTRL CAB. 20 A 1 -- 100 100 -- 1 20 A FSD RM 116 & 118 42
39 LAV/UR CONTROLS 20 A 1 -- 300 1389 -- -- -- -- 40
37 DRINIKING FOUNTAIN 20 A 1 -- 500 1389 -- 2 25 A AC 6-1 38
35 RECEPTACLES TELEPHONE 20 A 1 -- 360 800 -- 1 20 A POWER SUPPLY CAMERAS 36
33 RECEPTACLES PUMP ROOM 20 A 1 -- 540 800 -- 1 30 A POWER SUPPLY CAMERAS 34
31 RECEPTACLES RESTROOM 20 A 1 -- 360 150 -- 1 20 A AUTO DRAIN VALVES 32
29 RECEPTACLES ROOF RTU-61 20 A 1 -- 360 533 -- -- -- -- 30
27 RECEPTACLES 20 A 1 -- 360 533 -- -- -- -- 28
25 RECEPTACLES 20 A 1 -- 540 533 -- 3 20 A SP-1 26
23 RECEPTACLES DROP 20 A 1 -- 360 1590 -- 1 20 A F-2 GASOLINE DISPENSER 24
21 RECEPTACLES DROP 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 22
19 RECEPTACLES DATA RACK 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 20
17 RECEPTACLES DATA RACK 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 18
15 REC. OFFICE 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 16
13 DRINIKING FOUNTAIN 20 A 1 -- 500 100 -- 1 20 A FUEL DISPENSER/CONT. 14
11 WATER HEATER/CIRC. PUMP 20 A 1 -- 600 180 -- 1 20 A CC6 12
9 EF 6-8 (1/10) 20 A 1 -- 180 180 -- 1 20 A FACP-6 10
7 BC-14 FLUID MANAGEMENT 20 A 1 -- 500 2143 -- -- -- -- 8
5 EF 6-6 (1/10) 20 A 1 -- 180 2143 -- 2 40 A HP 6-1 6
3 EF 6-5 (1/60) 20 A 1 -- 20 3318 -- -- -- -- 4
1 EF 6-4 (1/15) 20 A 1 -- 156 3318 -- 2 50 A RTU 6-1 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10
Name: 6LB Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

6LB 7LA

8LA ---
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MAU 5-9 (E) MAKEUP AIR UNIT MAINTENANCE BUILDING PAINT BOOTH - 480 3 60 - - - - - DIV.26 N/A N/A NORMAL - - - 5HJ 19 EXISTING TO REMAIN

MAU 5-8 MAKEUP AIR UNIT MAINTENANCE BUILDING OFFICE 3 480 3 60 5.9 7.4 15 30 15 DIV.26 N/A N/A NORMAL 140 3/4" 3#12 & 1#12G 5HP 11 POWER WIRING AND DISCONNECT BY EC

MAU 5-7 MAKEUP AIR UNIT MAINTENANCE BUILDING REVENUE OFFICES 7 1/2 480 3 60 12.1 15.1 20 30 20 DIV.26 N/A N/A NORMAL 115 3/4" 3#12 & 1#12G 5HP 10 POWER WIRING AND DISCONNECT BY EC

MAU 5-6 MAKEUP AIR UNIT MAINTENANCE BUILDING BREAK ROOM 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 114 1" 3#10 & 1#10G 5HP 9 POWER WIRING AND DISCONNECT BY EC

MAU 5-5 MAKEUP AIR UNIT MAINTENANCE BUILDING 2ND FLR OFFICES 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 113 3/4" 3#10 & 1#10G 5HP 8 POWER WIRING AND DISCONNECT BY EC

MAU 5-4 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 112 3/4" 3#10 & 1#10G 5HP 7 POWER WIRING AND DISCONNECT BY EC

MAU 5-3 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 111 3/4" 3#10 & 1#10G 5HP 6 POWER WIRING AND DISCONNECT BY EC

MAU 5-2 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 110 3/4" 3#10 & 1#10G 5HP 5 POWER WIRING AND DISCONNECT BY EC

MAU 5-1 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 20 480 3 60 28.1 35 50 60 50 DIV.26 N/A N/A NORMAL - 3/4" 3#10 & 1#10G 5HP 4 POWER WIRING AND DISCONNECT BY EC

MAKEUP AIR UNITS

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 6-1
PACKAGED COOLING UNIT FUEL/BRAKE/TIRE REPAIR... COMM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 6LB 38,40 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 5-2
PACKAGED COOLING UNIT MAINTENANCE BUILDING LAN ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LQ 37,39 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 5-1
PACKAGED COOLING UNIT MAINTENANCE BUILDING COMM ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LJ 34,36 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 4-2
PACKAGED COOLING UNIT OPERATIONS BUILDING TELECOM ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 34,36 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 4-1
PACKAGED COOLING UNIT OPERATIONS BUILDING COMPUTER ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 30,32 POWER WIRING AND DISCONNECT BY EC

AIR CONDITIONING UNIT, 65 kAIC RATED

120V CIRCUIT FOR IONIZATION SYSTEM

HP 6-1
HEAT PUMP FUEL/BRAKE/TIRE REPAIR... CONTROL 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G LB 6,8 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

HP 5-1
HEAT PUMP MAINTENANCE BUILDING BLDG OFFICE 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LG 22.24 POWER WIRING AND DISCONNECT BY EC

HEATING PUMP, 65 kAIC RATED

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 6-1
PACKAGED AIR... FUEL/BRAKE/TIRE REPAIR... FUEL BLDG 4.1 kW 208 1 60 - 31.9 50 60 50 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 6LB 2,4 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-5
PACKAGED AIR... MAINTENANCE BUILDING OFFICE 1.8 kW 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LM 35,37 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-4
PACKAGED AIR... MAINTENANCE BUILDING OFFICE 1.8 kW 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LM 31,33 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-3
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING REVENUE OFFICES 17.6 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 108 1-1/4" 3#4 & 1#8G 5HP 3 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-2
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING BREAK ROOM 17.6 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 107 1" 3#6 & 1#8G 5HP 2 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-1
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING 2ND FLR OFFICES 19.7 kW 480 3 60 - 49 60 60 50 DIV.26 N/A N/A NORMAL 106 1" 3#6 & 1#8G 5HP 1 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-4
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 10.5 kW 480 3 60 - 25 30 30 30 DIV.26 N/A N/A NORMAL 22 3/4" 3#10 & 1#10G DB4 7 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-3
PACKAGED ROOFTOP UNIT OPERTIONS BUILDING OPER. BLDG 11.8 kW 480 3 60 - 29 40 60 40 DIV.26 N/A N/A NORMAL 21 3/4" 3#8 & 1#10G DB4 6 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-2
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 7.1 kW 480 3 60 - 18 20 30 20 DIV.26 N/A N/A NORMAL 20 3/4" 3#12 & 1#12G DB4 5 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-1
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 17.4 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 19 1" 3#6 & 1#8G DB4 4 POWER WIRING AND DISCONNECT BY EC

ROOF TOP UNIT, 65 kAIC RATED

TAG VOLTS Ø HZ FLA(A) MCA(A) MOCP(A) FRAME(A) FUSE SIZE (A) BY TYPE BY

EQUIP

DESCRIPTION LOCATION SERVICE
MOTOR
POWER
(OR) HP

ELECTRICAL DATA DISCONNECT STARTER
EMERGENCY /

NORMAL
CONDUIT

REF #
CONDUIT WIRE PANEL CIRCUIT REMARK
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EF 8-1 EXHAUST FAN DETAIL/CLEANING BUILDING
DETAILING/CLEANIN

EQUIP. RM 1/4 120 1 60 2.9 4 15 - - DIV.26
N/A N/A

NORMAL
- 3/4" 2#12 & 1#12G

8LA 24
MOTOR RATED SWITCH

EF 7-2 EXHAUST FAN BUS WASH/BRAKE DYNO BUILDING BUS WASH 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 174 3/4" 3#12 & 1#12G MCC6 5 POWER WIRING AND DISCONNECT BY EC

EF 7-1 EXHAUST FAN BUS WASH/BRAKE DYNO BUILDING BUS WASH 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 174 3/4" 3#12 & 1#12G MCC6 5 POWER WIRING AND DISCONNECT BY EC

EF 6-9 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... FUEL RM 115 1/2 120 1 60 6.4 8 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 42 MOTOR RATED SWITCH

EF 6-8 EXHAUST FAN
FUEL/BRAKE/TIRE REPAIR

BUILDING
FLUID TANK 110/GREESE

TANK 109 1/10 120 1 60 1.5 2 15 - - DIV.26
N/A N/A

NORMAL
- 3/4" 2#12 & 1#12G

6LB 9
MOTOR RATED SWITCH

EF 6-7 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... C.A. 111/TEL. 112 3 480 3 60 4.8 6 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G MCC5 9 POWER WIRING AND DISCONNECT BY EC

EF 6-6 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... LOCKER/LAUNDRY 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 5 MOTOR RATED SWITCH

EF 6-5 (E) EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... WOMEN'S RM ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 6LB 3 EXISTING TO REMAIN

EF 6-4 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... MEN'S RM 1/15 120 1 60 1.3 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 1 MOTOR RATED SWITCH

EF 6-3 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... BODY/SHOP 118/116 10 480 3 60 14 17.5 30 30 30 DIV.26 1 DIV.23 NORMAL 173 3/4" 6#12 & 1#12G MCC6 4 POWER WIRING AND DISCONNECT BY EC

EF 6-2 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... FUEL AREA RM 115 15 480 3 60 21 26.2 40 60 40 DIV.26 2 DIV.23 NORMAL 172 1" 6#10 & 1#10G MCC6 3 POWER WIRING AND DISCONNECT BY EC

EF 6-1 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... BRAKE/BST RM 114/001 20 480 3 60 27 33.8 50 60 50 DIV.26 2 DIV.23 NORMAL 171 1" 6#10 & 1#10G MCC6 2 POWER WIRING AND DISCONNECT BY EC

EF 5-43 (E) EXHAUST FAN MAINTENANCE BUILDING PAINT BOOTH ( E ) - - - - - - - - DIV.26 - - NORMAL - - - 5HJ 19 EXISTING TO REMAIN

EF 5-42 EXHAUST FAN MAINTENANCE BUILDING FUEL RM 102 1/4 120 1 60 7.25 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LT 13 MOTOR RATED SWITCH

EF 5-41 EXHAUST FAN MAINTENANCE BUILDING UPHOLSTERY SHOP RM... 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LS 6 MOTOR RATED SWITCH

EF 5-40 EXHAUST FAN MAINTENANCE BUILDING LOADING ABY RM 170 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LK 3 MOTOR RATED SWITCH

EF 5-39 EXHAUST FAN MAINTENANCE BUILDING EQUIP. STOR. RM 129 1/6 120 1 60 2.3 3 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LD 6 MOTOR RATED SWITCH

EF 5-38 EXHAUST FAN MAINTENANCE BUILDING TRAN DYN. RM 105 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LN 10 MOTOR RATED SWITCH

EF 5-37 EXHAUST FAN MAINTENANCE BUILDING ENG. DYN. RM 103 7 1/2 480 3 60 11 13.8 20 30 20 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5A 11 POWER WIRING AND DISCONNECT BY EC

EF 5-36 (E) EXHAUST FAN MAINTENANCE BUILDING ELEC RM 220 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - MCC5 10 EXISTING TO REMAIN

EF 5-35 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 184 1/2 120 1 60 6.4 8 15 - - DIV.26 N/A N/A NORMAL 128 3/4" 3#12 & 1#12G 5LA 6 MOTOR RATED SWITCH

EF 5-34 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 185 2 480 3 60 3.2 4 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

EF 5-33 EXHAUST FAN MAINTENANCE BUILDING C.A. RM 139 3 480 3 60 4.8 6 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HE 20 POWER WIRING AND DISCONNECT BY EC

EF 5-32 EXHAUST FAN MAINTENANCE BUILDING LUBE RM 138 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LH 24 MOTOR RATED SWITCH

EF 5-31 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 137 2 480 3 60 3.2 4 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HE 20 POWER WIRING AND DISCONNECT BY EC

EF 5-30 (E) EXHAUST FAN MAINTENANCE BUILDING TEL RM 136 ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 5LH 24 EXISTING TO REMAIN

EF 5-29 EXHAUST FAN MAINTENANCE BUILDING STORAGE RM 155 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 138 3/4" 3#12 & 1#12G MCC5 38 POWER WIRING AND DISCONNECT BY EC

EF 5-28 EXHAUST FAN MAINTENANCE BUILDING BODY SHOP RM 174 20 480 3 60 27 33.8 60 60 50 DIV.26 2 DIV.23 NORMAL 148 1" 6#10 & 1#10G MCC5A 9 POWER WIRING AND DISCONNECT BY EC

EF 5-27 (E) EXHAUST FAN MAINTENANCE BUILDING LOCKER RM 167 ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 5LS 4 EXISTING TO REMAIN

EF 5-26 EXHAUST FAN MAINTENANCE BUILDING REV. TOIL. RM 160/161 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LS 2 MOTOR RATED SWITCH

EF 5-25 EXHAUST FAN MAINTENANCE BUILDING COMP EXCH RM 148 7 1/2 480 3 60 11 13.8 20 30 20 DIV.26 1 DIV.23 NORMAL 147 3/4" 6#12 & 1#12G MCC5A 8 POWER WIRING AND DISCONNECT BY EC

EF 5-24 EXHAUST FAN MAINTENANCE BUILDING BLDG MAIN. RM 150 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 137 3/4" 3#12 & 1#12G MCC5 37 POWER WIRING AND DISCONNECT BY EC

EF 5-23 (E) EXHAUST FAN MAINTENANCE BUILDING COMP REP RM 143 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - 5LM 39 EXISTING TO REMAIN

EF 5-22 EXHAUST FAN MAINTENANCE BUILDING MACHINE RM 145 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 136 3/4" 3#12 & 1#12G MCC5 36 POWER WIRING AND DISCONNECT BY EC

EF 5-21 EXHAUST FAN MAINTENANCE BUILDING MACHINE RM 144 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 135 3/4" 3#12 & 1#12G MCC5 35 POWER WIRING AND DISCONNECT BY EC

EF 5-20 EXHAUST FAN MAINTENANCE BUILDING CLEAN SHOP 141 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 134 3/4" 3#12 & 1#12G MCC5 34 POWER WIRING AND DISCONNECT BY EC

EF 5-19 EXHAUST FAN MAINTENANCE BUILDING BREAK RM 121 1 1/2 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL 133 3/4" 3#12 & 1#12G MCC5 33 POWER WIRING AND DISCONNECT BY EC

EF 5-18 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 108 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 132 3/4" 3#12 & 1#12G MCC5 32 POWER WIRING AND DISCONNECT BY EC

EF 5-17 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 107 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 131 3/4" 3#12 & 1#12G MCC5 31 POWER WIRING AND DISCONNECT BY EC

EF 5-16 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 106 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 130 3/4" 3#12 & 1#12G MCC5 30 POWER WIRING AND DISCONNECT BY EC

EF 5-15 (E) EXHAUST FAN MAINTENANCE BUILDING JAN RM 114 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - - - 5LP 40 EXISTING TO REMAIN

EF 5-14 (E) EXHAUST FAN MAINTENANCE BUILDING WOMEN/SH RM 115 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 38 EXISTING TO REMAIN

EF 5-13 EXHAUST FAN MAINTENANCE BUILDING MEN'S RM 109 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 36 MOTOR RATED SWITCH

EF 5-12 (E) EXHAUST FAN MAINTENANCE BUILDING MEN'S RM 214, WOMEN 213 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 34 EXISTING TO REMAIN

EF 5-11 EXHAUST FAN MAINTENANCE BUILDING JAN RM 219 1/15 120 1 60 1.3 2.00 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 32 MOTOR RATED SWITCH

EF 5-10 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 129 3/4" 3#12 & 1#12G MCC5 29 POWER WIRING AND DISCONNECT BY EC

EF 5-9 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 128 3/4" 3#12 & 1#12G MCC5 28 POWER WIRING AND DISCONNECT BY EC

EF 5-8 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 127 3/4" 3#12 & 1#12G MCC5 27 POWER WIRING AND DISCONNECT BY EC

EF 5-7 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 126 3/4" 3#12 & 1#12G MCC5 26 POWER WIRING AND DISCONNECT BY EC

EF 5-6 EXHAUST FAN MAINTENANCE BUILDING STEAM CLEANER 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 146 3/4" 6#12 & 1#12G MCC5A 7 POWER WIRING AND DISCONNECT BY EC

EF 5-5 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 145 1" 6#10 & 1#10G MCC5A 6 POWER WIRING AND DISCONNECT BY EC

EF 5-4 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 144 1" 6#10 & 1#10G MCC5A 5 POWER WIRING AND DISCONNECT BY EC

EF 5-3 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 143 1" 6#10 & 1#10G MCC5A 4 POWER WIRING AND DISCONNECT BY EC

EF 5-2 EXHAUST FAN MAINTENANCE BUILDING RM 181 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 142 1" 6#10 & 1#10G MCC5A 3 POWER WIRING AND DISCONNECT BY EC

EF 5-1 EXHAUST FAN MAINTENANCE BUILDING RUNNING REPAIR RM 181 25 480 3 60 34 42.5 70 100 70 DIV.26 2 DIV.23 NORMAL 141 1-1/4" 6#8 & 1#10G MCC5A 2 POWER WIRING AND DISCONNECT BY EC

EF 4-4 EXHAUST FAN OPERATIONS BUILDING OPER BLDG LOCKER 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 8 MOTOR RATED SWITCH

EF 4-3 EXHAUST FAN OPERATIONS BUILDING OPER BLD ELEC RM 103 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 6 MOTOR RATED SWITCH

EF 4-2 EXHAUST FAN OPERATIONS BUILDING OPER BLD MEN'S RM 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 4 MOTOR RATED SWITCH

EF 4-1 EXHAUST FAN OPERATIONS BUILDING OPER BLDG REST RM 1/4 120 1 60 2.9 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 2 MOTOR RATED SWITCH
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SF 6-2 SUPPLY FAN FUEL/BRAKE/TIRE REPAIR... BASEMENT 001 5 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 169 3/4" 3#12 & 1#12G MCC6 7 POWER WIRING AND DISCONNECT BY EC

SF 6-1 SUPPLY FAN FUEL/BRAKE/TIRE REPAIR... TIRE BAY RM 116 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 170 3/4" 3#12 & 1#12G MCC6 6 POWER WIRING AND DISCONNECT BY EC

SF 5-16 SUPPLY FAN MAINTENANCE BUILDING LOADING ABY RM 170 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 7 POWER WIRING AND DISCONNECT BY EC

SF 5-15 SUPPLY FAN MAINTENANCE BUILDING TRAIN DYN. RM105 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 8 POWER WIRING AND DISCONNECT BY EC

SF 5-14 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 220  1 1/2 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 11 POWER WIRING AND DISCONNECT BY EC

SF 5-13 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 184 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

SF 5-12 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 185 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

SF 5-11 (E) SUPPLY FAN MAINTENANCE BUILDING ELEC RM 137 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - 5HE 20 EXISTING TO REMAIN

SF 5-10 SUPPLY FAN MAINTENANCE BUILDING STORAGE RM 155 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 125 3/4" 3#12 & 1#12G MCC5 25 POWER WIRING AND DISCONNECT BY EC

SF 5-9 SUPPLY FAN MAINTENANCE BUILDING BLD MAINT.RM 150 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 124 3/4" 3#12 & 1#12G MCC5 24 POWER WIRING AND DISCONNECT BY EC

SF 5-8 SUPPLY FAN MAINTENANCE BUILDING COMP. SHOP.RM143 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 123 3/4" 3#12 & 1#12G MCC5 23 POWER WIRING AND DISCONNECT BY EC

SF 5-7 (E) SUPPLY FAN MAINTENANCE BUILDING MECH SHOP RM 144 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL 122 3/4" 3#12 & 1#12G MCC5 22 EXISTING TO REMAIN

SF 5-6 SUPPLY FAN MAINTENANCE BUILDING CLEAN SHOP RM 141 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 121 3/4" 3#12 & 1#12G MCC5 21 POWER WIRING AND DISCONNECT BY EC

SF 5-5 SUPPLY FAN MAINTENANCE BUILDING BRAKE RM 121 1.5 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL 120 3/4" 3#12 & 1#12G MCC5 20 POWER WIRING AND DISCONNECT BY EC

SF 5-4 SUPPLY FAN MAINTENANCE BUILDING REBUILT RM 106 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 119 3/4" 3#12 & 1#12G MCC5 19 POWER WIRING AND DISCONNECT BY EC

SF 5-3 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 118 3/4" 3#12 & 1#12G MCC5 18 POWER WIRING AND DISCONNECT BY EC

SF 5-2 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 117 3/4" 3#12 & 1#12G MCC5 17 POWER WIRING AND DISCONNECT BY EC

SF 5-1 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 116 3/4" 3#12 & 1#12G MCC5 16 POWER WIRING AND DISCONNECT BY EC

SF 4-1 SUPPLY FAN OPERATIONS BUILDING ELEC RM 103 1/4 120 1 60 5.8 7.25 20 - - DIV.26 1 DIV.23 NORMAL - 3/4" 2#12 & 1#12G 4LC 38 MOTOR RATED SWITCH
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REPLACEMENT OF MECHANICAL UNITS AT SANTA ANA
BUS BASE

4301 W MacArthur Blvd, Santa Ana, CA 92704

VICINITY MAP
PROJECT LOCATION

SHEET INDEX
GENERAL

G-000 COVERSHEET

G-100 OVERALL SITE PLAN

MECHANICAL DEMO

MD-200 OPERATIONS BUILDING MECHANICAL DEMO ROOF PLAN

MD-210 MAINTENANCE BUILDING MECHANICAL DEMO ROOF PLAN

MD-220 FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL DEMO ROOF PLAN

MD-230 BUS WASH/BRAKE DYNO BUILDING MECHANICAL DEMO ROOF PLAN

MD-240 DETAIL/CLEANING BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO

ED-210 OPERATIONS BUILDING ELECTRICAL DEMO ROOF PLAN

ED-220 MAINTENANCE BUILDING ELECTRICAL OVERALL DEMO ROOF PLAN

ED-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL DEMO ROOF PLAN

ED-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL DEMO ROOF PLAN

ED-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL DEMO ROOF PLAN

ED-230 FUEL/BRAKE/TIRE REPAIR BUILDING ELECTRICAL DEMO ROOF PLAN

ED-240 BUS WASH/BRAKE DYNO BUILDING ELETRICAL DEMO ROOF PLAN

ED-250 DETAIL/CLEANING BUILDING ELECTRICAL DEMO ROOF PLAN

STRUCTURAL

S-100 GENERAL NOTES

S-200 OVERALL PLAN

S-300 OPERATIONS BUILDING STRUCTURAL ROOF PLAN

S-301 MAINTENANCE BUILDING STRUCTURAL ROOF PLAN

S-302 FUEL/BRAKE/TIRE REPAIR BUILDING STRUCTURAL ROOF PLAN

S-303 BUS WASH/BRAKE DYNO BUILDING STRUCTURAL ROOF PLAN

S-304 DETAIL/CLEANING BUILDING STRUCTURAL ROOF PLAN

S-600 ANCHORAGE SCHEDULES

ARCHITECTURAL

A-100 ARCHITECTURAL SITE PLAN

A-500 DETAILS

EQUIPMENT

Q-001 INDUSTRIAL EQUIPMENT - GENERAL NOTES

Q-101 FUEL/BREAKE/TIRE REPAIR BUILDING - BELLOW VACUUM SYSTEM PLAN

Q-102 FUEL/BREAKE/TIRE REPAIR BUILDING - BELLOW VACUUM SYSTEM ROOF PLAN

Q-600 INDUSTRIAL EQUIPMENT - DETAILS

MECHANICAL

M-001 MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS

M-002 PROJECT NOTES AND SHEET INDEX

M-003 FAN SCHEDULE

M-004 ROOFTOP AND MAKE UP AIR SCHEDULES

M-005 HEAT PUMP AND AIR CONDITIONER SCHEDULES

M-006 MECHANICAL DETAILS

M-007 MECHANICAL DETAILS

M-008 MECHANICAL CONTROLS

M-009 MECHANICAL CONTROLS

M-200 OPERATIONS BUILDING MECHANICAL ROOF PLAN

M-210 MAINTENANCE BUILDING OVERALL MECHANICAL ROOF PLAN

M-211 MAINTENANCE BUILDING SECTION ONE MECHANICAL ROOF PLAN

M-212 MAINTENANCE BUILDING SECTION TWO MECHANICAL ROOF PLAN

M-213 MAINTENANCE BUILDING SECTION THREE MECHANICAL ROOF PLAN

M-220 FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL ROOF PLAN

M-230 BUS WASH/BRAKE DYNO BUILDING MECHANICAL ROOF PLAN

M-240 DETAIL/CLEANING BUILDING MECHANICAL ROOF PLAN

M-300 TITLE 24 CODE COMPLIANCE

M-301 TITLE 24 CODE COMPLIANCE

ELECTRICAL

E-001 SYMBOLS, NOTES AND ANNOTATIONS

E-002 SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX

E-210 OPERATIONS BUILDING ELECTRICAL ROOF PLAN

E-220 MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN

E-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN

E-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN

E-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN

E-230 FUEL-BRAKE-TIRE REPAIR BUILDING ELECTRICAL ROOF PLAN

E-240 BUS WASH-BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN

E-250 DETAIL-CLEANING BUILDING ELECTRICAL ROOF PLAN

E-500 ELECTRICAL DETAILS

E-600 ELECTRICAL SINGLE LINE DIAGRAM

E-601 ELECTRICAL SINGLE LINE DIAGRAM

E-700 PANEL SCHEDULES

E-701 PANEL SCHEDULES

E-702 PANEL SCHEDULES

E-703 PANEL SCHEDULES

E-704 PANEL SCHEDULES

E-800 CONDUIT SCHEDULES

E-801 CONDUIT SCHEDULES

E-802 CONDUIT SCHEDULES

PROJECT DESCRIPTION: 
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL EQUIPMENT ON THE 
OPERATIONS, MAINTENANCE, BRAKE, BUS WASH, FUELING AND CLEANING BUILDING AT THE 
OCTA SANTA ANA BUS BASE. WORK ALSO INCLUDES THE REPLACEMENT OF THE ROOFTOP 
CYCLONE UNITS AT THE FUEL / BREAK / TIRE REPAIR BUILDING

APPLICABLE CODES:
2022 CALIFORNIA MECHANICAL CODE
2022 CALIFORNIA PLUMBING CODE
2022 NATIONAL ELECTRICAL CODE
2022 TITLE 24 REQUIREMENTS
CALGREEN STANDARDS

GENERAL INFORMATION

GENERAL NOTES
1 DO NOT SCALE DRAWINGS.

2 ITEMS INDICATED ON THESE DRAWINGS ARE NEW, UNLESS NOTED OTHERWISE.

3 CONTRACTOR TO PROVIDE ROOFTOP SUPPORT SYSTEMS PER SPECIFICATIONS FOR ALL PIPING,
CONDUITS, AND ALL OTHER ITEMS NOT OTHERWISE DIRECTLY OR INDIRECTLY ATTACHED TO THE
BUILDINGS, PROVIDE SYSTEMS AS REQUIRED TO ACCOMMODATE EXISTING PIPING, CONDUITS, ETC.
AND ANY NEW PIPING, CONDUITS, ETC.

4 CONTRACTOR TO PROTECT IN PLACE ALL PORTIONS OF THE BUILDINGS NOT IN SCOPE OR NOT
INTENDED TO BE DEMOLISHED OR OTHERWISE PATCHED AND REPAIRED.

5 THE FOLLOWING GENERAL NOTES APPLY TO THE ENTIRE SET OF DRAWINGS AND ARE NOT SPECIFIC
TO ANY ONE DISCIPLINE

6 IT IS THE CONTRACTORS RESPONSIBILITY TO REVIEW AND COORDINATE THE WORK OF
ALL SUB-CONTRACTORS, TRADES AND SUPPLIERS WITH REQUIREMENTS OF THE CONTRACT
BEFORE COMMENCING CONSTRUCTION, AND ASSURE THAT ALL PARTIES ARE AWARE OF ALL
REQUIREMENTS, REGARDLESS OF WHERE THE REQUIREMENTS OCCUR IN THE CONTRACT
DOCUMENTS, WHICH MIGHT AFFECT THE WORK OF THAT PARTY.

7 THE WORK DESCRIBED BY THE DRAWINGS OF ANY ONE DISCIPLINE MAY BE AFFECTED BY THE WORK
DESCRIBED ON DRAWINGS OF ANOTHER DISCIPLINE AND MAY REQUIRE CROSS REFERENCE. PARTIAL
SETS OF DRAWINGS ARE INCOMPLETE AND SHOULD NOT BE DISTRIBUTED OR UTILIZED BY THE
CONTRACTOR.

8 THE DRAWINGS AND SPECIFICATIONS ESTABLISH MINIMUM REQUIREMENTS FOR THE DESIGN AND
CONSTRUCTION OF THE PROJECT.

9 ARCHITECT IS NOT RESPONSIBLE FOR ACCURACY OF EXISTING CONDITIONS SHOWN IN THESE
DOCUMENTS.  GC SHALL CONTACT ARCHITECT IMMEDIATELY IF ANY DISCREPANCIES OCCUR IN THE
FIELD.

10 THE DRAWINGS IN THIS SET ARE DIAGRAMMATIC AND ILLUSTRATE THE INTENT OF THE DESIGN.

11 THE CONTRACTOR SHALL IDENTIFY AND NOTIFY IN WRITING TO THE ARCHITECT CONFLICTS BETWEEN
THE WORK OF DIFFERENT PARTIES, AND DISCREPANCIES BETWEEN THE DOCUMENTS AND THE
ACTUAL CONDITIONS AT THE EARLIEST POSSIBLE DATE SO AS TO ALLOW REASONABLE AND
ADEQUATE TIME FOR THE CONFLICT TO BE RESOLVED WITHOUT DELAYING THE WORK. ALL
DEVIATIONS FROM THAT WHICH IS REQUIRED BY THE CONTRACT DOCUMENTS MUST BE APPROVED IN
ADVANCE BY THE ARCHITECT AND OWNER PRIOR TO PROCEEDING.

12 THE GENERAL NOTES, SYMBOLS AND DEFINITIONS APPLICABLE TO EACH DISCIPLINE CAN BE FOUND AT
THE FRONT OF EACH DISCIPLINE’S SET OF DRAWINGS AND IS LISTED AS PART OF THE OVERALL
PROJECT INDEX OF DRAWINGS.

13 THE CONTRACTOR IS RESPONSIBLE TO COMPLY WITH ALL APPLICABLE LAWS, CODES, REGULATIONS
AND ORDINANCES OF THE PLACE (CITY, COUNTY, DISTRICT, AND STATE) WHERE THE PROJECT IS
LOCATED.

14 THE CONTRACTOR SHALL OBTAIN ALL REQUIRED PERMITS (IF REQUIRED) AND SIMILAR RELEASES
REQUIRED FOR THE CONSTRUCTION AND OCCUPANCY OF THE PROJECT. THE CONTRACTOR SHALL
FURNISH COPIES OF ALL SUCH ITEMS TO THE OWNER AND ARCHITECT WITHIN 10 DAYS OF RECEIPT OF
SUCH ITEMS. IF PERMITS ARE ISSUED SUBJECT TO CERTAIN CONDITIONS OR REVISIONS TO THE WORK
OR IF PERMITS ARE DELAYED FOR ANY REASON, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE
OWNER AND ARCHITECT.

15 THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR MEANS, METHODS AND SEQUENCES OF
CONSTRUCTION.

16 THE CONTRACTOR SHALL PROMPTLY REMOVE AND PROPERLY DISPOSE OF ALL CONSTRUCTION  AND
DEMOLITION DEBRIS. THE CONTRACTOR SHALL OBTAIN APPROVAL OF OWNER FOR DETAILS RELATED
TO ALL SITE ACCESS AND REMOVAL PLANS

17 CONTRACTOR NOT TO STORE NEW OR REMOVED MECHANICAL UNITS ON BUILDING ROOFTOPS

18 THE CONTRACTOR SHALL BECOME FAMILIAR WITH AND COMPLY WITH OWNER’S PROCEDURES FOR
MAINTAINING A SECURE SITE AND BUILDING AS NOTED IN THE OCTA DIVISION 1 SPECIFICATIONS.

19 EACH INSTALLER SHALL EXAMINE THE SUBSTRATE CONDITION AND/OR SITE CONDITIONS WHICH
AFFECT THE QUALITY OF EACH PRODUCT TO BE INSTALLED. IF ANY CONDITIONS EXIST WHICH WILL
HAVE A DETRIMENTAL EFFECT ON THE QUALITY OF THE INSTALLATION, THE INSTALLER SHALL
IMMEDIATELY ADVISE THE CONTRACTOR. INSTALLATION SHALL NOT PROCEED UNTIL THE
UNSATISFACTORY CONDITIONS ARE CORRECTED. INSTALLATION OF PRODUCTS SHALL SIGNIFY
ACCEPTANCE BY THE INSTALLER OF THE SUBSTRATE CONDITIONS.

20 THE CONTRACTOR SHALL MAINTAIN A CURRENT/UPDATED RECORD OF DRAWINGS ON SITE AT ALL
TIMES.

21 CONTRACTOR SHALL PROVIDE TEMPORARY HVAC UNITS WHILE THE PERMANENT MECHANICAL
SYSTEMS ARE BEING REPLACED.

22 GC NOT TO PLACE CRANE OVER UNDERGROUND STORAGE TANKS.

23 CONTRACTOR TO COORDINATE WITH OCTA FACILITIES MAINTENANCE, SUBMITTING A LAYDOWN PLAN
WITH CRANE LOCATIONS PER THE HSE SPECIFICATION DOCUMENTS. CONTRACTOR TO SUBMIT A
CRANE PLAN FOR OCTA HSE DEPARTMENT TO REVIEW AND CERTIFY.

24 PATCH AND REPAIR EXISTING BUILT UP ROOFING SYSTEM AS NEEDED PER MFR REQUIREMENTS WITH
A MINIMUM OVERLAP OF 48". SEE ALSO SPEC 07 52 16.

25 CONSTRUCTION SEQUENCE: THE WORK SHALL BE PERFORMED IN TWO PHASES, THE DEMOLITION
PHASE, AND THE NEW CONSTRUCTION PHASE. ALL CRANE WORK FOR THE DEMOLITION PHASE
INCLUDING REMOVAL OF EXISTING HVAC UNITS SHALL BE COMPLETED ON A NORMAL WORKDAY
BETWEEN 7:00AM AND 4:00PM. ALL CRANE WORK FOR THE NEW CONSTRUCTION PHASE INCUDING
SETTING THE NEW HVAC SHALL BE COMPLETED ON A SUBSEQUENT NORMAL WORK DAY BETWEEN
7:00AM AND 4:00PM.

26 ALL REMOVED DEMOLISHED EQUIPMENT SHALL BE LEGALLY DISPOSED OFF THE SITE THE SAME DAY
OF REMOVAL AT CONTRACTOR’S EXPENSE.

27 CONTRACTOR TO PROVIDE TEMPORARY HVAC UNITS FOR BUILDINGS WHILE THE PERMENANT HVAC
FOR THAT BUILDING IS BEING WORKED ON
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ABBREVIATIONS
(E) EXISTING

AB ANCHOR BOLT

AC AIR CONDITIONING

ACT ACOUSTICAL TILE

ADJ ADJACENT/ADJUSTABLE

AFF ABOVE FINISH FLOOR

AFG ABOVE FINISH GRADE

AHU AIR HANDLING UNIT

ALT ALTERNATE NO.

ALUM ALUMINUM

ANOD ANODIZED

ANSI AMERICAN NATIONAL STANDARDS INSTITUTE

APPD APPROVED

APPROX APPROXIMATELY

ARCH ARCHITECT

AVG AVERAGE

BD BOARD

BLDG BUILDING

BLKG BLOCKING

BM BEAM/BENCH MARK

BOS BOTTOM OF STEEL

BOT BOTTOM

BUR BUILT UP ROOFING

CEM CEMENT

CF CUBIC FOOT / FEET

CF/CI CONTRACTOR FURNISHED/CONTRACTOR INSTALLED

CF/OI CONTRACTOR FURNISHED/OWNER INSTALLED

CIP CAST IN PLACE

CJ CONTROL JOINT / CONTRACTION JOINT

CL CENTERLINE

CLG CEILING

CLR CLEAR

CMU CONCRETE MASONRY UNIT

CO CLEAN OUT

COL COLUMN

CONC CONCRETE

COND CONDITION

CONST CONSTRUCTION

CONT CONTINUE / CONTINUATION / CONTINUOUS

COORD COORDINATE

CPT CARPET

CT CERAMIC TILE

CTR CENTER

CU FT CUBIC FOOT / CUBIC FEET

CU YD CUBIC YARDS

CW COLD WATER

D DEPTH / DEEP

DBL DOUBLE

DEG DEGREE

DEL DELETE

DEMO DEMOLITION

DIA DIAMETER

DIAG DIAGONAL

DIM DIMENSION

DISP DISPENSER

DN DOWN

DR DOOR / DRAIN

DTL DETAIL

DWG DRAWING

E EAST

EA EACH

EF EXHAUST FAN

EJ EXPANSION JOINT

EL REFERENCE ELEVATION / EASEMENT LINE

ELEC ELECTRIC / ELECTRICAL

ELEV ELEVATOR / ELEVATION

EMER EMERGENCY

ENGR ENGINEER / ENGINEERING

EOS EDGE OF SLAB

EPDM ETHYLENE PROPYLENE DIENE MONOMOR

EQ EQUAL

EQUIP EQUIPMENT

EST ESTIMATE

ETC ET CETERA

EW EACH WAY

EXP EXPOSED / EXPAND / EXPANSION

FA FIRE ALARM / FACE AREA / FRESH AREA

FACP FIRE ALARM CONTROL PANEL

FD FLOOR DRAIN

FDTN FOUNDATION

FE FIRE EXTINGUISHER

FEC FIRE EXTINGUISHER CABINET

FH FIRE HYDRANT / FIRE HOSE

FHC FIRE HOSE CABINET

FIN FINISH

FIXT FIXTURE

FL FLOW LINE / FLOOR LINE

FLR FLOOR / FLOORING

FR FRAME / FIRE RATED / FIRE RETARTANT

FT FOOT / FEET / FIRE TREATED / FULLY TEMPERED

ABBREVIATIONS
FTG FOOTING

FURN FURNISH / FURNITURE

GA GAGE

GAL GALLONS

GALV GALVANIZED

GC GENERAL CONTRACTOR

GEN GENERAL / GENERATOR

GL GLASS / GROUND LEVEL

GLZ GLAZING

GND GROUND

GYP BD GYPSUM BOARD

HC HANDICAPPED ACCESSIBLE / HOLLOW CORE

HD HEAD / HEAVY DUTY

HDW HARDWARE

HM HOLLOW METAL

HORIZ HORIZONTAL

HT HEIGHT

HVAC HEATING VENTILATION AND AIR CONDITIONING

HW HOT WATER

ID INSIDE DIAMETER / INTERIOR DESIGN

IF INSIDE FACE / INTAKE FAN

IN INCHES

INCL INCLUDING

INSTL INSTALL

INSUL INSULATE / INSULATION

INT INTERIOR / INTERNAL

INV INVERT

INV EL INVERT ELEVATION

J  BOX JUNCTION BOX

JT JOINT

LAM LAMINATE

LAV LAVATORY

LBS POUNDS

LF LINEAR FEET

LH LEFT HAND

LTG LIGHTING

MAINT MAINTENANCE

MATL MATERIAL

MAX MAXIMUM

MECH MECHANICAL

MED MEDIUM

MEMB MEMBRANE

MFG MANUFACTURING

MFR MANUFACTURER

MIN MINIMUM

MISC MISCELLANEOUS

MTL METAL

N NORTH

N/A NOT APPLICABLE

NEG NEGATIVE

NIC NOT IN CONTRACT

NO NUMBER

NOM NOMINAL

NTS NOT TO SCALE

OC ON CENTER

OD OUTSIDE DIAMETER / OUTSIDE DIMENSION

OF/CI OWNER FURNISHED/CONTRACTOR INSTALLED

OF/OI OWNER FURNISHED/OWNER INSTALLED

OH OPPOSITE HAND / OVERHEAD / OVERHANG

OPP OPPOSITE

ORIG ORIGINAL

PAT PATTERN

PCC PRECAST CONCRETE

PERF PERFORATED

PERM PERMANENT

PL PLATE / PROPERTY LINE

PLAM PLASTIC LAMINATE

PLAS PLASTER / PLASTIC

PLBG PLUMBING

PLYWD PLYWOOD

PNL PANEL

PREFAB PREFABRICATED

PREFIN PREFINISHED

PRELIM PRELIMINARY

PREP PREPARATION

PROJ PROJECT

PT PAINT / PRESSURE TREATED

PVC POLYVINYL CHLORIDE

QTY QUANTITY

R RADIUS / RISER

RA RETURN AIR

RCP REFLECTED CEILING PLAN

RD ROOF DRAIN

REBAR REINFORCED STEEL BAR

REF REFERENCE / REFRIGERATOR

REINF REINFORCED / REINFORCEMENT

REQD REQUIRED

REV REVISION

RH RIGHT HAND

RM ROOM

ABBREVIATIONS
RO ROUGH OPENING

ROW RIGHT OF WAY

RTU ROOF TOP UNIT

S SOUTH

SALV SALVAGE

SAN SANITARY

SCHED SCHEDULE / SCHEDULED

SEC SECOND

SECT SECTION

SF SQUARE FOOT / SQUARE FEET / SUPPLY FAN

SGL SINGLE

SIM SIMILAR

SM SHEET METAL / SMALL / SURFACE MOUNTED

SPEC SPECIFICATION(S)

SPLY SUPPLY

SQ SQUARE

SST STAINLESS STEEL

STC SOUND TRANSMISSION CLASS

STD STANDARD

STL STEEL

STL JST STEEL JOIST

STOR STORAGE

STRUCT STRUCTURAL

SURF SURFACE

SUSP SUSPENDED

SYMM SYMMETRICAL

T TREAD

T&B TOP AND BOTTOM

TBD TO BE DETERMINED

TEL TELEPHONE

TEMP TEMPERATURE / TEMPORARY

THK THICK / THICKNESS

THRES THRESHOLD

THRU THROUGH

TO TOP OF ____

TOC TOP OF CONCRETE / TOP OF CURB

TOJ TOP OF JOIST

TOM TOP OF MASONRY

TOP TOP OF PARAPET / TOP OF PAVEMENT

TOS TOP OF STEEL / TOP OF SLAB

TOW TOP OF WALL

TS TUBE STEEL

TYP TYPICAL

UBC UNIFORM BUILDING CODE

UC UNDERCUT

UL UNDERWRITER'S LABORATORIES

UNFIN UNFINISHED

UNO UNLESS NOTED OTHERWISE

UTIL UTILITY

VAR VARIES

VCT VINYL COMPOSITION TILE

VERT VERTICAL

VIF VERIFY IN FIELD

W WEST / WIDTH / WIDE

W/ WITH

W/O WITHOUT

WC WATER CLOSET / WALL COVERING

WD WOOD / WOOD DOOR

WF WIDE FLANGE

WT WEIGHT

YD YARD / YARDS
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PROJECT DESCRIPTION: 
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL EQUIPMENT ON 
OPERATIONS, MAINTENANCE, BRAKE, BUS WASH, FUELING AND CLEANING BUILDING AT THE 
OCTA SANTA ANA BUS BASE. WORK ALSO INCLUDES THE REPLACEMENT OF THE ROOFTOP 

PROJECT DESCRIPTION:
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL
EQUIPMENT AT THE OCTA SANTA ANA BUS BASE.  WORK ALSO INCLUDES THE
REPLACEMENT OF THE ROOFTOP CYCLONE UNITS.
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- FUEL/ BRAKE/ TIRE REPAIR BUILDING
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C-4-2550  EXHIBIT B



MAINTENANCE
BUILDING

FUEL/ BRAKE/ 
TIRE REPAIR 

BUILDING

BUS WASH/ 
BRAKE 
DYNO 

BUILDING

DETAIL/ 
CLEANING 
BUILDING

OPERATIONS
BUILDING

(E) UNDERGROUND STORAGE TANKS. 
CRANES NOT TO BE PLACED ON TOP

ENTRANCE FROM MACARTHUR BLVD

MOORE AVE

(E) OUTSIDE STORAGE 
STRUCTURE

(E) GENERATOR YARD

10' HIGH CMU SITE 
WALL, TYP.

(E) GUARD SHACK

(E) SKYLIGHT, TYP.

POTENTIAL CONSTRUCTION LAY-DOWN 
AREAS, SUBJECT TO OCTA’S APPROVAL

POTENTIAL CONSTRUCTION LAY-DOWN 
AREAS, SUBJECT TO OCTA’S APPROVAL

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300

Los Angeles, CA 90017
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F.1 F.2 F.3 F.4 F.5 F.6

F.A

F.B

F.C

F.D

F.E

F.F

D:02
D:03

D:02

D:04

D:03

D:03

D:03
D:03

D:03

D:03

D:06

D:03

D:01

D:05

FUEL EQUIPMENT. REFER TO INDUSTRIAL.

ROOFTOP STAIRS

HP 6-1

SF 6-1

EF 6-2

EF 6-3

EF 6-9

EF 6-7
EF 6-8

EF 6-6 EF 6-4

RTU 6-1

EF 6-5

AC 6-1

SF 6-2
EF 6-1

GENERAL NOTES
1. FOR ALL THE EXISTING EQUIPMENT NOTED TO BE RETAINED AND 

REUSED: 
BEFORE DEMOLITION COMMENCES ON SITE, THE CONTRACTOR 
SHALL SURVEY AND ESTABLISH CONDITION AND CAPACITIES. 
ANY DAMAGE OR DEFICIENCY TO EXISTING EQUIPMENT 
DISCOVERED BY THE CONTRACTOR SHALL BE RECORDED 
AT THIS STAGE BY THE CONTRACTOR AND A FULL WRITTEN 
REPORT SUBMITTED TO THE OWNERS REPRESENTATIVE FOR 
REVIEW. THE REPORT WILL INCLUDE PHOTOGRAPHIC EVIDENCE 
OF DAMAGE.

2. ALL POWER SUPPLIES TO EXISTING EQUIPMENT TO BE 
REMOVED SHALL BE ISOLATED AND MADE SAFE PER NEC PRIOR 
TO DEMOLITION STARTS.

3. THE PIPEWORK AND ASSOCIATED EQUIPMENT TO BE 
DEMOLISHED SHALL BE REMOVED FROM SITE.

4. ALL EQUIPMENT TO BE REUSED SHALL BE CAREFULLY REMOVED 
PRIOR TO DEMOLITON, AND STORED IN A PROTECTED AREA ON 
SITE READY FOR LATER RE-INSTALLATION. EQUIPMENT TO REMAIN 
IN PLACE SHALL BE WELL PROTECTED FROM DAMAGE OR DUST.,

5.     NO EQUIPMENT SHALL BE STORED ON THE ROOF.
6. ANY DAMAGE TO EXISTING EQUIPMENT DURING DEMOLITION 

SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.
7. ALL PIPEWORK/VALVES IS TO BE REINSULATED TO COMPLY WITH THE 

SPECIFICATION REQUIREMENTS. 
8. CONTRACTOR SHALL REMOVE CONSTRUCTION DEBRIS AND 

VACUUM CLEAN ALL RETAINED EQUIPMENT (INTERNAL AND 
EXTERNAL)- PRIOR TO TEST AND BALANCE.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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DEMO WORK DEFINITION
EXISTING (E)

REMOVE EXISTING (D)

KEY NOTE###

Keynote Legend

Key Value Keynote Text

D:01 EXISTING MECHANICAL EQUIPMENT TO REMAIN.
D:02 EXISTING SUPPLY FAN TO BE DEMOLISHED.
D:03 EXISTING EXHAUST FAN TO BE DEMOLISHED.
D:04 EXISTING HEAT PUMP TO BE DEMOLISHED.
D:05 EXISTING ROOFTOP UNIT TO BE DEMOLISHED.
D:06 EXISTING AIR CONDITIONING UNIT TO BE

DEMOLISHED.
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J

GFI

GFI GFIGFI

(E)

WP m
(E)

WP

(E)

WP

(E)

WP

WP

WP WP

WP

WP

WP

(D)

(D)

(D)

(D)
(D)

(D)

(D)

WP

(D)

WP

(D)WP WP

WP

WP

m

m

m m

(D)

(D)

(D)

(D)

(E)

6-4

EF

6-5

EF

6-6

EF

6-7

EF

6-8

EF

6-1

RTU

6-3

EF

6-2

SF

6-1

EF

6-1

SF

6-2

EF

6-9

EF

6-1

AC

6-1

HP

F.1 F.2 F.3 F.4 F.5 F.6

F.A

F.B

F.C

F.D

F.E

F.F

GENERAL NOTES
1. DISCONNECT EXISTING, TO BE REPLACED, MECHANICAL UNITS POWER 

CONNECTION FROM EXISTING ELECTRICAL PANELS, MOTOR CONTROL 
CENTERS, DISTRIBUTION PANELS. REMOVE EXISTING DISCONNECT 
SWITCHES AND EXISTING WIRES USED FOR POWER CONNECTION TO THE 
EXISTING MECHANICAL UNITS, SALVAGE AND RETURN TO OWNER. PROVIDE 
NEW DISCONNECTS FOR THE NEW MECHANICAL UNIT POWER CONNECTION. 
REFER TO E-200 SERIES SHEETS FOR ADDITIONAL INFORMATION.

(E)  -  EXISTING TO REMAIN, PROTECT IN PLACE.
(D)  -  EXISTING TO BE DEMOLISHED.
$M  -  TOGGLE SWITCH, MOTOR RATED.
       -  NON-FUSED SAFETY SWITCH
WP - WEATHER PROOF

PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH 

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES. 
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING 
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A 
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO 
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION 
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL 
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED 
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM 
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE 
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NONSTRUCTURAL COMPONENTS

1. PLUMBING, MECHANICAL, AND 
ELECTRICAL COMPONENTS

 CBC 1705.12.6PERIODIC

•

•

INSTALLATION OF MECHANICAL AND ELECTRICAL EQUIPMENT, INCLUDING 
DUCTWORK, PIPING SYSTEMS AND THEIR STRUCTURAL SUPPORTS, WHERE 
AUTOMATIC FIRE SPRINKLER SYSTEMS ARE INSTALLED TO VERIFY ONE OF 
THE FOLLOWING REQUIREMENTS (SDC C,D,E,F):

MINIMUM CLEARANCES HAVE BEEN PROVIDED AS REQUIRED BY ASCE-7 
SECTION 13.2.3
A NOMINAL CLEARANCE OF NOT LESS THAN 3 INCHES HAS BEEN 
PROVIDED BETWEEN FIRE PROTECTION SPRIKLER SYSTEM DROPS AND 
SPRIGS AND: STRUCTURAL MEMBERS NOT USED COLLECTIVELY OR 
INDEPENDENTLY TO SUPPORT THE SPRINKERS; EQUIPMENT ATTACHED 
TO THE BUILDING STRUCTURE; AND OTHER SYSTEMS' PIPING

PERIODIC

•

•

DESIGNATED SEISMIC SYSTEMS - EXAMINE DESIGNATED SEISMIC SYSTEMS 
REQUIRING SEISMIC QUALIFICATION IN ACCORDANCE WITH ASCE 7 SECTION 
13.2.2  AND VERIFY THAT THE LABEL, ANCHORAGE AND MOUNTING CONFORM 
TO THE CERTIFICATE OF COMPLIANCE (SDC C,D,E,F):

ACTIVE MECHANICAL AND ELECTRICAL EQUIPMENT THAT MUST REMAIN 
OPERABLE FOLLOWING THE DESIGN EARTHQUAKE GROUND MOTION
COMPONENTS WITH HAZARDOUS SUBSTANCES AND ASSIGNED A 
COMPONENT IMPORTANCE FACTOR, I p OF 1.5.

 CBC 1705.12.4

INSPECTION AND TESTING REQUIREMENTS ON THIS SHEET ARE IN 
ACCORDANCE WITH SECTION 1705 OF THE CALIFORNIA BUILDING CODE (CBC)
AND HAVE BEEN IDENTIFIED AS A STATEMENT OF SPECIAL INSPECTIONS AS 
REQUIRED BY CBC SECTION 1704.3. THE OWNER OF THE OWNER'S AUTHORIZED 
AGENT, OTHER THAN THE CONTRACTOR, SHALL EMPLOY ONE OR MORE 
APPROVED AGENCIES TO PROVIDE THE SPECIAL INSPECTIONS AND TESTS 
DURING CONSTRUCTION AS REQUIRED BY CBC SECTION 1705 AND IDENTIFY THE 
APPROVED AGENCIES TO THE BUILDING OFFICIAL. THESE SPECIAL 
INSPECTIONS AND TESTS ARE IN ADDITION TO THE INSPECTIONS BY THE 
BUILDING OFFICIAL THAT ARE IDENTIFIED IN CBC SECTION 110. SPECIAL 
INSPECTORS SHALL BE QUALIFIED IN ACCORDANCE WITH CBC SECTION 1704.2.1, 
AND ALL OTHER APPLICABLE SECTIONS AND STANDARDS.

STATEMENT OF SPECIAL INSPECTIONS

SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS 
PRESENT CONTINUOUSLY WHEN AND WHERE THE WORK TO 
BE INSPECTED IS BEING PERFORMED

CONTINUOUS

SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS 
INTERMITTENTLY PRESENT WHERE THE WORK HAS BEEN OR 
IS BEING PERFORMED AND AT THE COMPLETION OF WORK.

PERIODIC

A QUALIFIED PERSON EMPLOYED OR RETAINED BY AN 
APPROVED AGENCY AND APPROVED BY THE BUILDING 
OFFICIAL AS HAVING THE COMPETENCE NECESSARY TO 
INSPECT A PARTICULAR TYPE OF CONSTRUCTION 
REQUIRING SPECIAL INSPECTION.

SPECIAL 
INSPECTOR

INSPECTION OF CONSTRUCTION REQUIRING THE EXPERTISE 
OF AN APPROVED SPECIAL INSPECTOR IN ORDER TO 
ENSURE COMPLIANCE WITH THE BUILDING CODE AND THE 
APPROVED CONSTRUCTION DOCUMENTS.

SPECIAL 
INSPECTION

DEFINITIONS

INDICATES SPECIAL INSPECTION OF ITEM MAY BE 
REQUIRED FOR THE WORK DEFINED IN THE CONSTRUCTION 
DOCUMENTS FOR THIS PROJECT.

REFERENCES 
CODES/STANDARDS

SPECIAL INSPECTION AND TEST REQUIREMENTS

TYPE REQUIRED INSPECTIONS AND/OR TESTSFREQUENCY
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing - 
any errors or omissions shall be reported to Stantec without delay.
The Copyrights to all designs and drawings are the property of Stantec. Reproduction or use 
for any purpose other than that authorized by Stantec is forbidden.
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GENERAL NOTES ABBREVIATIONS

1.
A.
B.
C.
D.

A.
B.
C.
D.

a.
b.

E.
a.

F.

II. DESIGN LOADS:

WIND LOAD:     
ULTIMATE DESIGN BASIC WIND SPEED Vult 95 MPH
WIND EXPSOURE CATEGORY: C
INTERNAL PRESSURE COEFFICIENT (GCPi): +/- 0.18
GUST EFFECT FACTOR (G): 0.85

2. SEISMIC LOAD:
SITE CLASS: D (DEFAULT)
RISK CATEGORY: II
SEISMIC IMPORTANCE FACTOR (I p): 1.00
MAPPED SPECTRAL RESPONSE:

SHORT PERIOD SS: 1.32g
1-SECOND PERIOD S1: 0.48 g

DESIGN SPECTRAL RESPONSE (5% DAMPED):
SHORT PERIOD SDS:  1.06 g

SEISMIC DESIGN CATEGORY: D

1.

2.
A.
B.

3.

4.

5.

6.

7.

8.

9.

10.

11.

I. GENERAL NOTES:

ALL STRUCTURAL WORK SHALL CONFORM TO THE DRAWINGS, THE PROJECT SPECIFICATIONS, 
ALL DRAWING NOTES, AND THE 2022 CALIFORNIA BUILDING CODE (CBC).

ALL APPLICABLE REFERENCE STANDARDS, AS MODIFIED BY THE BUILDING CODE, INCLUDE:
ASCE/SEI 7-16: MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES
AWS D1.1: STRUCTURAL WELDING CODE - STEEL

THE SCOPE OF WORK IS NOT SOLELY DEFINED BY THESE DOCUMENTS.

TYPICAL DETAILS APPLY THROUGHOUT THE PROJECT, EVEN IF NOT SPECIFICALLY REFERENCED 
IN PLANS OR DETAILS. DETAILS OF CONSTRUCTION NOT FULLY SHOWN OR NOTED ON THE 
DRAWINGS NOR CALLED OUT IN THE SPECIFICATIONS SHALL BE OF THE SAME SIZE AND 
CHARACTER AS FOR SIMILAR CONDITIONS WHICH ARE SHOWN AND NOTED.

ALL FORCES INDICATED IN THE STRUCTURAL DRAWINGS ARE SERVICE LOADS AS DEFINED BY 
ASCE-7, UNLESS NOTED OTHERWISE.

DO NOT USE SCALED DIMENSIONS; USE ONLY WRITTEN DIMENSIONS. WHERE NO DIMENSION IS 
PROVIDED, CONSULT THE ARCHITECT FOR CLARIFICATIONS BEFORE PROCEEDING WITH WORK.

THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR THE CONDITIONS OF THE JOB SITE 
INCLUDING SAFETY OF PERSONS AND PROPERTY AND THE MEANS AND METHODS OF 
CONSTRUCTION.

ALL STRUCTURAL WORK SHALL BE COORDINATED WITH ARCHITECTURAL, MECHANICAL, 
ELECTRICAL, PLUMBING, ETC. REQUIREMENTS. REFER TO ARCHITECTURAL DRAWINGS FOR 
DIMENSIONS NOT SHOWN ON PLAN. DISCREPANCIES AND/OR INTERFERENCES SHALL BE 
REPORTED TO THE ARCHITECT IMMEDIATELY.

OPENINGS SHALL NOT BE MADE IN ANY STRUCTURAL MEMBER UNLESS SPECIFICALLY SHOWN 
ON THE STRUCTURAL DRAWINGS OR APPROVED BY THE STRUCTURAL ENGINEER.

DEFICIENT WORK AND WORK NOT IN CONFORMANCE WITH THE CONTRACT DOCUMENTS AS 
IDENTIFIED BY THE ARCHITECT OR INSPECTOR SHALL BE REPAIRED AT THE CONTRACTOR'S 
EXPENSE. CONTRACTOR SHALL COMPENSATE OWNER FOR SERVICES ARISING FROM DEFICIENT 
WORK.

CONSTRUCTION MATERIALS SHALL BE SPREAD OUT WHEN PLACED ON FRAMED FLOORS OR 
ROOFS. THE CONSTRUCTION MATERIAL LOAD SHALL NOT EXCEED THE DESIGN LIVE LOAD PER 
SQUARE FOOT. CONTRACTOR SHALL BE RESPONSIBLE FOR SHORING WHERE STRUCTURE IS 
NOT COMPLETE OR HAS NOT ATTAINED DESIGN STRENGTH.

1.

2.

III. EXISTING STRUCTURE & EXISTING CONDITIONS

CONTRACTOR IS TO NOTIFY ENGINEER OF QUESTIONABLE EXISTING STRUCTURAL 
COMPONENTS (MASONRY WALLS, STEEL BEAMS & LINTEL, EXPOSED FOUNDATIONS, ETC.) AND 
FRAMING CONNECTIONS WHEN ENCOUNTERED.

CONTRACTOR TO VERIFY EXACT LOCATION OF ALL EXISTING STRUCTURAL COMPONENTS THAT 
WILL BE CONNECTED TO NEW FRAMING PRIOR TO STEEL FABRICATION.  IT IS THE 
CONTRACTOR’S RESPONSIBILITY TO VERIFY ALL EXISTING DIMENSIONS AND COORDINATE 
THESE DIMENSIONS WITH THE STEEL FABRICATOR PRIOR TO STEEL FABRICATION TO ENSURE 
ARCHITECTURAL AND STRUCTURAL DESIGN CONCEPT.  CONTRACTOR SHALL NOTIFY 
ARCHITECT AND/OR ENGINEER OF DISCREPANCIES.

1.

IV. MECHANICAL/ELECTRICAL/PLUMBING  SYSTEM SUPPORTS

THE CONTRACTOR SHALL DESIGN AND SUPPLY ALL ADDITIONAL MISCELLANEOUS METALS AND 
SYSTEM SUPPORT COMPONENTS THAT  ARE NECESSARY TO SUPPORT ALL MECHANICAL, 
ELECTRICAL (TELECOM, AUDIO VISUAL, ETC.) AND PLUMBING/FIRE PROTECTION SYSTEMS.  
SUCH METALS  AND SUPPORT COMPONENTS AND THEIR CONNECTIONS SHALL BE PROVIDED AS 
NECESSARY TO DIRECTLY AND CONCENTRICALLY IMPOSE LOADS ON THE PRIMARY  
STRUCTURE.  STEEL ROOF DECK SHALL NOT DIRECTLY SUPPORT THESE SYSTEMS. THE 
CONNECTIONS TO THE PRIMARY  STRUCTURE ARE SUBJECT TO THE REQUIREMENTS OF THE 
MISCELLANEOUS METALS SECTION ABOVE.

# POUND
& AND
(N) NEW
@ AT
AB ANCHOR BOLT
ACS ALL COMMON SIDES
ADDL ADDITIONAL
AESS ARCHITECTURALLY

EXPOSED STRUCTURAL
STEEL

ALT ALTERNATE
ARCH,
ARCH'L

ARCHITECT,
ARCHITECTURAL

BL BRICKLEDGE
BLDG BUILDING
BLKG BLOCKING
BM BEAM
BN BOUNDARY NAILING
BO BOTTOM OF
BOB BOTTOM OF BEAM
BOD BOTTOM OF DECK
BOS BOTTOM OF STEEL
BOT,
BOTT

BOTTOM

BP BASE PLATE
BRBF BUCKLING RESTRAINED

BRACED FRAME
BRG BEARING
BTWN BETWEEN
C CHANNEL
CB CONCRETE BEAM
CC CARRIED COLUMN
CEN CENTER
CFMF COLD-FORMED METAL

FRAMING
CIP CAST IN PLACE
CJ CONTROL JOINT
CJP COMPLETE JOINT

PENETRATION
CL CENTERLINE
CLR CLEAR
CMU CONCRETE MASONRY UNIT
COL COLUMN
CONC CONCRETE
CONN CONNECT, CONNECTION
CONT CONTINUOUS
CTR CENTERED
CWI CERTIFIED WELDING

INSPECTOR
D, DIA DIAMETER
DBA DEFORMED BAR ANCHOR
DBL DOUBLE
DEF DEFORMED, DEFINITION
DEFL DEFLECTION
DET,
DTL

DETAIL

DIAG DIAGONAL
DN DOWN
DWG DRAWING
EA EACH
EF EACH FACE
EJ EXPANSION JOINT
EL ELEVATION
ELEV ELEVATOR
EN EDGE NAILING
EOR ENGINEER OF RECORD
EOS EDGE OF SLAB
EQ EQUAL
EQ SPA EQUAL SPACE
ES EACH SIDE
EW EACH WAY
EXIST,
(E)

EXISTING

EXT EXTERIOR
FD FLOOR DRAIN
FDN,
FNDN

FOUNDATION

FF EL FINISH FLOOR ELEVATION
FN FIELD NAILING
FOA FACE OF ANGLE
FOC FACE OF CONCRETE
FOM FACE OF MASONRY
FT FEET
FTG FOOTING
Fy YIELD STRESS
GA GAGE, GAUGE
GALV GALVANIZED
GB GRADE BEAM
GLB GLUED-LAMINATED BEAM
GT GIRDER TRUSS
H, HORIZ HORIZONTAL
HC HOLLOW CORE
HI HIGH
HK HOOK
HSS HOLLOW STRUCTURAL

STEEL
IN INCHES
INFO INFORMATION
INT INTERIOR
JST JOIST
JT JOINT
K KIPS
KB KNEE BRACE
L ANGLE
LB POUND
LF LINEAR FOOT
LG LENGTH

LLBB LONG LEG BACK TO BACK
LLH LONG LEG HORIZONTAL
LLV LONG LEG VERTICAL
LO LOW
LT WT LIGHTWEIGHT
LVL LEVEL
LWC LIGHT WEIGHT CONCRETE
MAX MAXIMUM
MC MOMENT CONNECTION
MCJ MASONRY CONTROL JOINT
MECH MECHANICAL
MEP MECHANICAL, ELECTRICAL

& PLUMBING
MEZZ MEZZANINE
MFR,
MANUF

MANUFACTURER

MID MIDDLE
MIL MILLIMETER
MIN MINIMUM
MISC MISCELLANEOUS
MO MASONRY OPENING
MTL METAL
N NORTH
NA NOT APPLICABLE
NDT NON-DESTRUCTIVE

TESTING
NIC NOT IN CONTRACT
NTS NOT TO SCALE
OC ON CENTER
OH OPPOSITE HAND
OPNG OPENING
OPP OPPOSITE
OWJ OPEN WEB JOIST
PAF POWER ACTUATED

FASTENERS
PERP PERPENDICULAR
PJP PARTIAL JOINT

PENETRATION
PL PLATE
PLF POUNDS PER LINEAR FOOT
PLYWD PLYWOOD
PSF POUNDS PER SQUARE

FOOT
PSI POUNDS PER SQUARE

INCH
R RADIUS
REF REFER, REFERENCE
REINF REINFORCED,

REINFORCEMENT
REM REMAINDER
REQ'D REQUIRED
REQ'MT
S,
REQMTS

REQUIREMENTS

REV REVISION
SAD SEE ARCHITECTURAL

DRAWINGS
SC SLIP CRITICAL
SCHED SCHEDULE
SECT SECTION
SF SQUARE FEET
SHT SHEET
SHTG SHEATHING
SIM SIMILAR
SMD SEE MECHANICAL

DRAWINGS
SMS SHEET METAL SCREW
SOG SLAB ON GRADE
SPA SPACES, SPACING
SQ SQUARE
SSH SHORT SLOTTED HOLE
STD STANDARD
STL STEEL
STRUCT STRUCTURE, STRUCTURAL
SUPP SUPPORT
T&B TOP AND BOTTOM
TEMP TEMPORARY
THK THICK
TO TOP OF
TOC TOP OF CONCRETE
TOF TOP OF FOUNDATION
TOM TOP OF MASONRY
TOS TOP OF STEEL
TOSC TOP OF STRUCTURAL

CONCRETE
TOSL TOP OF SLAB
TOT TOTAL
TOW TOP OF WALL
TYP TYPICAL
UON UNLESS OTHERWISE

NOTED
V, VERT VERTICAL
VIF VERIFY IN FIELD
W WIDE FLANGE
W/ WITH
W/O WITHOUT
WB WIND BRACE
WBBP WIND BRACE BASEPLATE
WHSS WELDED HEADED STEEL

STUD
WP WORKING POINT, WORK

POINT
WRT WITH RESPECT TO
WT WEIGHT
WWF WELDED-WIRE FABRIC
YD YARD
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VI. STRUCTURAL LUMBER

ALL STRUCTURAL SAWN LUMBER SHALL BE DOUGLAS FIR LARCH AS GRADED BY THE WWPA OR 
WCLIB WITH THE FOLLOWING MINIMUM GRADES, UNLESS NOTED OTHERWISE:

4X AND LARGER BEAMS OR JOISTS, CONCEALED: NO. 1
4X AND LARGER BEAMS OR JOISTS, EXPOSED: SELECT STRUCTURAL

ALL STRUCTURAL COMPOSITE LUMBER (SCL) OR ENGINEERED LUMBER SHALL BE AS FOLLOWS:
I-JOISTS: TJI JOISTS MANUFACTURED BY WEYERHAUSER (ESR-1153)
LSL: TIMBERSTRAND LSL MANUFACTURED BY WEYERHAUSER (ESR-1387)
LVL: MICROLLAM LVL (2.0E) MANUFACTURED BY WEYERHAUSER (ESR-1387)
PSL: PARALLAM PSL (2.0E) MANUFACTURED BY WEYERHAUSER (ESR-1387)
SUBSTITUTION OF PRODUCTS LISTED ABOVE SHALL BE SUBMITTED TO ENGINEER FOR 
REVIEW AND APPROVAL.

ALL STRUCTURAL TIMBER FRAMING SHALL HAVE A MAXIMUM MOISTURE CONTENT OF 19% AT 
THE TIME OF ENCLOSURE, REGARDLESS OF THE MOISTURE CONTENT AT THE TIME OF 
MANUFACTURE. TIMBER FLOOR FRAMING, INCLUDING JOISTS AND BEAMS, WITH MORE THAN 2 
FRAMED LEVELS ABOVE THEM SHALL BE DESIGNATED AS 'S-DRY' OR 'MC15' AND HAVE A 
MAXIMUM MOISTURE CONTENT OF 15% AT THE TIME OF ENCLOSURE.

ALL LUMBER LOCATED IN DIRECT CONTACT WITH CONCRETE OR MASONRY INCLUDING BUT NOT 
LIMITED TO SILL PLATES, NAILERS, AND LEDGERS SHALL BE PRESSURE TREATED DOUGLAS FIR.

ALL HARDWARE SHALL BE SIMPSON STRONG-TIE CO INSTALLED PER MANUFACTURERS 
RECOMMENDATIONS. SUBSTITUTION OF EQUIVALENT HARDWARE FROM AN ALTERNATE 
MANUFACTURER SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW AND APPROVAL.

MINIMUM FASTENING AND NAILING OF TIMBER COMPONENTS SHALL BE IN ACCORDANCE WITH 
CBC TABLE 2304.10.1.

FASTENERS SHALL BE PROVIDED NEW AND WITHOUT EXCESSIVE RUST. ALL FASTENERS 
EXPOSED TO WEATHER SHALL BE GALVANIZED.

ALL METAL FASTENERS IN CONTACT WITH PRESERVATIVE-TREATED LUMBER SHALL BE 
STAINLESS STEEL OR OTHERWISE CERTIFIED BY THE MANUFACTURER TO RESIST CORROSION 
CAUSED BY THE SPECIFIC TREATMENT APPLIED TO THE WOOD.

DO NOT CUT, BORE, COUNTERSINK OR NOTCH WOOD MEMBERS EXCEPT WHERE EXPLICITY 
SHOWN IN THE DETAILS.

BOLTS AND LAG SCREWS:
BOLTS AND LAG SCREWS SHALL CONFORM TO ASTM A307 AND MEET THE DIMENSIONAL 
STANDARDS OF ANSI/ASME B18.2.1.
HOLES FOR BOLTS SHALL BE A MINIMUM 1/32" TO A MAXIMUM OF 1/16" LARGER THAN THE 
BOLT DIAMETER.
BOLTS SHALL BE ACCURATELY ALIGNED IN MAIN MEMBERS AND SIDE PLATES. BOLTS SHALL 
NOT BE FORCIBLY DRIVEN INTO PLACE.
BORED LEAD HOLES FOR LAG SCREWS SHALL BE 40-70% OF THE SHANK DIAMETER AT THE 
THREADED PORTION OF THE SCREW, AND THE SAME DIAMETER AS THE SHANK AT THE 
SHANK.
LAG SCREWS SHALL BE TURNED, NOT DRIVEN INTO PLACE.
ALL BOLTS, NUTS, AND LAG SCREWS SHALL BE PROVIDED WITH FLAT OR MALLEABLE 
WASHERS WHERE BEARING AGAINST DIRECTLY AGAINST WOOD.
ALL BOLTS AND LAG SCREWS SHALL BE TIGHTENED UPON INSTALLATION AND RE-
TIGHTENED BEFORE CLOSING IN OR AT COMPLETION OF JOB.

1.

2.
A.
B.

3.

4.
A.
B.
C.
D.

E.

F.

G.

5.

A.
B.
C.

6.

VII. STRUCTURAL STEEL:

STRUCTURAL STEEL SHALL BE DETAILED, FABRICATED AND ERECTED IN ACCORDANCE WITH 
AISC 360.

UNLESS OTHERWISE NOTED, ALL STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING: 
ANGLES AND CHANNELS: ASTM A36 (FY = 36 KSI) 
PLATES, BARS: ASTM A36 (FY = 36 KSI)                                                                                   

FIELD CUTTING OR DRILLING STRUCTURAL STEEL IS STRICTLY PROHIBITED WITHOUT PRIOR 
REVIEW AND APPROVAL BY SEOR. ALL HOLES AND CUTS SHALL BE PERFORMED IN THE SHOP AS 
IDENTIFIED ON STRUCTURAL DRAWINGS OR SHOP DRAWINGS.

WELDED CONNECTIONS:
ALL WELDS SHALL CONFORM TO AWS D1.1. WELDING ELECTRODES SHALL BE CLASS E70XX.
MINIMUM FILLET WELD SIZE SHALL BE 1/4 ” UNLESS NOTED OTHERWISE.
WELDING SHALL BE PERFORMED BY QUALIFIED WELDERS, REFER TO SPECIFICATIONS.
WHERE FIELD WELDING IS SPECIFICALLY NOTED, THE DESIGNATION IS GIVEN AS A 
SUGGESTED CONSTRUCTION PROCEDURE ONLY. THE CONTRACTOR SHALL DETERMINE 
SUITABILITY OF SHOP OR FIELD WELDING FOR ALL CONDITIONS. ALL BOLTED CONNECTIONS 
MUST BE IN ADDITION TO THESE REQUIREMENTS.
WELD LENGTHS SPECIFIED ON PLANS ARE THE NET EFFECTIVE LENGTH.  WELD SIZE SHALL 
BE AISC MINIMUM UON AS LARGER WELD.
ALL CJP WELDS SHALL BE MADE WITH FILLER METAL WITH A MINIMUM CVN TOUGHNESS OF 
20 FT-LBS AT -20 DEGREES F.  NDT AND INSPECTIONS PER THE 'STRUCTURAL TESTING AND 
INSPECTIONS' SHEET.
CONTRACTOR TO PROVIDE WELDING PROCEDURE SPECIFICATION FOR REVIEW AND 
APPROVAL BY SEOR. 

STEEL FINISHES SHALL BE AS FOLLOWS, UNLESS NOTED OTHERWISE IN ARCHITECTURAL 
SPECIFICATIONS:

INTERIOR TO RECEIVE ENCASEMENT OR SPRAY-ON FIREPROOFING:  NONE
INTERIOR TO RECEIVE FINISH PAINT: REFER TO SPECIFICATIONS
EXTERIOR: HOT-DIPPED GALVANIZED COATING CONFORMING TO ASTM A123 OR HIGH-
PERFORMANCE COATING AT CONDITIONS AS IDENTIFIED IN SPECIFICATIONS.

SCREWS SHALL BE SELF-TAPPING AND COMPLY WITH ASTM C1513.

1.

V. QUALITY ASSURANCE AND SPECIAL INSPECTIONS

OWNER WILL ENGAGE AN INDEPENDENT TESTING AGENCY TO PERFORM THE TESTS AND 
INSPECTIONS SHOWN ON THE 'STRUCTURAL TESTING AND INSPECTIONS' SHEET.  IT IS THE 
CONTRACTOR'S RESPONSIBILITY TO PROVIDE ADEQUATE PRIOR NOTICE TO ALLOW FOR 
COMPLETION OF THESE REQUIREMENTS.
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing - 
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for any purpose other than that authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300
Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY

OCTA

DRAWN BY: 

CHECKED BY: 

DATE: 

SCALE: 

SHEET: 

RE
VI
SI
ON

DE
SC
RI
PT
IO
N

DA
TE

3/22/2024 10:38:09 AM

A
ut
od
es
k 
D
oc
s:
//2
01
42
33
70
3_
S
an
ta
_A
na
_B
us
/s
tn
_s
tru
c_
20
14
23
37
03
_S
an
ta
_A
na
_B
us
_O
C
TA
_C
TO
-3
_M
ec
h_
U
ni
ts
.rv
t

 1" = 40'-0"

S-200

DK
MP
12/07/2023

O
VE

R
A

LL
 P

LA
N

RE
PL

AC
EM

EN
T 

OF
 M

EC
HA

NI
CA

L 
UN

IT
S 

AT
 S

AN
TA

AN
A 

BU
S 

BA
SE

IS

43
01

 W
. M

AC
 A

RT
HU

R 
BL

VD
., S

AN
TA

 A
NA

, C
A

 1" = 40'-0"S-200
1 OVERALL PLAN

N

12
/0
7/
20
23
90
%
 C
O
N
S
TR
U
C
TI
O
N
 D
R
A
W
IN
G
 S
U
B
M
IT
TA
L

02
/1
3/
20
24
U
P
D
A
TE
D
 9
0%
 C
O
N
S
TR
U
C
TI
O
N
 D
R
A
W
IN
G
 S
U
B
M
IT
TA
L

03
/2
7/
20
24
10
0%
 C
O
N
S
TR
U
C
TI
O
N
 D
R
A
W
IN
G
 S
U
B
M
IT
TA
L

09-30-2224

03-22-24

1
0
0

%
 R

E
S

U
B

M
IT

T
A

L
5

/1
3
/2

0
2
4

F

C-4-2550  EXHIBIT B



DO

(E
) W

21
x6

8

(E
) W

21
x6

8

(E
) W

21
x6

8

DO

(E) W12x14

DO

DO

(E) W16x26

(E) W12x14

DO

(E) W16x26

(E) W16x26

DO

(E) W16x26

(E) W16x26

(E
) W

18
x3

5

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

(E) W16x26

(E
) W

18
x3

5

(E
) W

18
x3

5

(E
) W

18
x3

5

(E
) W

21
x6

8

(E
) W

21
x6

8

(E
) W

21
x6

8

(E
) W

21
x7

3

(E
) W

16
x3

1

(E
) W

16
x3

1

(E
) W

16
x3

1

(E
) W

16
x3

1

DO DO

DO DO

DO DO

DO DO

DO DO

DO DO

DO (E) W12x14

DO
(E) W12x14

DO DO DO

DO DO DO

DO DO DO

DO DO DO

DO DO DO

DO DO DO

(E) W16x26 (E) W16x26(E) W16x26

(E) W12x26

(E
) W

12
x2

6

DO DO DO DO DO DO DO DO DO DO DO DO DO DO DO

(E) W12x26

SF 6-2 MAX WT = 427 LBS 
(UNIT)

EF 6-1 MAX WT = 2,113 LBS 
(UNIT + CURB ADAPTER)

SF 6-1 MAX WT = 783 LBS 
(UNIT)

EF 6-3 MAX WT = 1,065 LBS 
(UNIT + CURB ADAPTER)

EF 6-2 MAX WT =1,805 LBS 
(UNIT + CURB ADAPTER)

EF 6-9 MAX WT = 73 LBS 
(UNIT)

EF 6-7 MAX WT = 203 LBS 
(UNIT)

EF 6-8 MAX WT = 34 LBS
(UNIT)

EF 6-6 MAX WT = 37 LBS 
(UNIT)

EF 6-4 MAX WT = 28 LBS 
(UNIT)

RTU 6-1 MAX WT = 474 LBS 
(UNIT + CURB ADAPTER)

EF 6-5 (E) TO REMAIN

(E) 1 1/2" METAL DECK

(E) 1 1/2" METAL DECK

F.1 F.2 F.3 F.4 F.5 F.6

F.A

F.B

F.C

F.D

F.E

F.F

HP 6-1 MAX WT = 389 LBS 
(UNIT +CURB ADAPTER)

AC 6-1 MAX WT = 419 LBS 
(UNIT + CURB ADAPTER)

S-600
4

__________________________

S-600
8

__________________________

S-600
3

__________________________TYP
UONS-600

4
__________________________

S-600
8

__________________________

S-600
2

__________________________

S-600
8

__________________________

S-600
2

__________________________

S-600
2

__________________________

S-600
2

__________________________

S-600
2

__________________________

S-600
2

__________________________

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing - 
any errors or omissions shall be reported to Stantec without delay.
The Copyrights to all designs and drawings are the property of Stantec. Reproduction or use 
for any purpose other than that authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300
Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY

OCTA

DRAWN BY: 

CHECKED BY: 

DATE: 

SCALE: 

SHEET: 

RE
VI
SI
ON

DE
SC
RI
PT
IO
N

DA
TE

3/22/2024 10:38:16 AM

A
ut
od
es
k 
D
oc
s:
//2
01
42
33
70
3_
S
an
ta
_A
na
_B
us
/s
tn
_s
tru
c_
20
14
23
37
03
_S
an
ta
_A
na
_B
us
_O
C
TA
_C
TO
-3
_M
ec
h_
U
ni
ts
.rv
t

 1" = 10'-0"

S-302

DK
MP
12/07/2023

FU
EL

/B
R

A
K

E/
TI

R
E 

R
EP

A
IR

B
U

IL
D

IN
G

 S
TR

U
C

TU
R

A
L 

R
O

O
F

PL
A

N

RE
PL

AC
EM

EN
T 

OF
 M

EC
HA

NI
CA

L 
UN

IT
S 

AT
 S

AN
TA

AN
A 

BU
S 

BA
SE

IS

43
01

 W
. M

AC
 A

RT
HU

R 
BL

VD
., S

AN
TA

 A
NA

, C
A

 1" = 10'-0"S-302
1 FUEL/BRAKE/TIRE REPAIR BUILDING STRUCTURAL ROOF PLAN

N

12
/0
7/
20
23
90
%
 C
O
N
S
TR
U
C
TI
O
N
 D
R
A
W
IN
G
 S
U
B
M
IT
TA
L

02
/1
3/
20
24
U
P
D
A
TE
D
 9
0%
 C
O
N
S
TR
U
C
TI
O
N
 D
R
A
W
IN
G
 S
U
B
M
IT
TA
L

03
/2
7/
20
24
10
0%
 C
O
N
S
TR
U
C
TI
O
N
 D
R
A
W
IN
G
 S
U
B
M
IT
TA
L

1.

2.

ROOF PLAN NOTES:

 SEE SHEET S-100 FOR STRUCTURAL GENERAL NOTES

VERIFY/OBTAIN ALL DIMENSIONS FROM MEP DRAWINGS.

INDICATES (E) EXTERIOR PERIMETER WALL.

4.   PROVIDE AND COORDINATE OPENING FOR MECHANICAL WORK AS REQUIRED.

5.   CONTRACTOR TO FIELD VERIFY EXISTING CONDITIONS PRIOR  TO COMMENCING WORKS. CONTRACTOR TO 
NOTIFY EOR OF DISREPANCIES BETWEEN FIELD CONDITIONS AND DRAWINGS.

INDICATES (N) MECHANICAL UNIT TO REPLACE EXISTING TYP UON.

7. EXISTING ROOF FRAMING INFORMATION WAS OBTAINED FROM RECORD DRAWINGS DATED 10/11/06.

3.

6.
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MODEL #'S
EF 4-1 45 19 19 28.25

54 19 19 28.25

34 19 19 13.38
165 34 34 33.88
28 17 17 13.5
54 19 28.25

165 34 33.88

EF 4-2

EF 4-4, 5-26
EF 5-7, 5-8, 5-9, 5-10

EF 5-11
EF 5-13

EF 5-16, 5-17, 5-18

54 19 19 28.25EF 4-3

140 30 28.63
97 22 29.75

EF 5-19
EF 5-20

132 30 28.63
76 22

EF 5-21, 5-22
EF 5-24

84 22 29.75
119 22 29.75

EF 5-29
EF 5-31

34 19 13.38
203 34 33.88

EF 5-32
EF 5-33

119 22 29.75
67 19 28.25

EF 5-34
EF 5-35

54 19 28.25
40 19 15.25

EF 5-38
EF 5-39

19
34
30
22
30
22
22
22
19
34
22
19
19
19

29.75

57 19 28.25
72 22 29.75

EF 5-40
EF 5-41

28 17 13.5
37 19 13.38

EF 6-4
EF 6-6

203 34 33.88
34 19 13.38

EF 6-7
EF 6-8

19
22
17
19
34
19

73 22 29.75EF 6-9 22
773 40 36EF 7-1 40
141 30 28.63EF 7-2 30
45 19 28.25EF 8-1 19
95 22.91 26EF 5-42 30.88

WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

CG
(IN)
46
46
46
38
49
38
46
49
46
47
46
47
47
47
38
49
47
46
46
39
46
47
38
38
49
38
47
50
46
46
47

EF 5-1 2595 66 136.79
2095 60 125.19

745 40 83.45
1035 48 103.79
1225 66 134.79
1036 48 103.79
2113 60 127.19

EF 5-2 & 5-5

EF 5-6
EF 5-25
EF 5-28
EF 5-37
EF 6-1

60 125.19EF 5-3 & 5-4

1805 56 120.45EF 6-2
1065 48 101.79EF 6-3

66
60

40
48
66
48
60

60

56
48

MODEL #'S
WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

122
108
108
94
105
121
105
117
114
104

352 34 27.2534 71SF 5-6
377 34 27.2534 71SF 5-10

CG
(IN)

2095

MODEL #'S WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

SF 4-1 175 26 27.25
766 52 39.25

307 34 27.25
199 26
427 40

307 34

SF 5-1, 5-2, 5-3

SF 5-5
SF 5-8

SF 5-9,6-2

SF 5-14

783SF 5-4

194 26SF 5-15
783 52SF 6-1

26
52

34
26
40

34
26
52

194 26SF 5-12
196 26SF 5-13,5-16

26
26

52 52 39.25

27.25
31.25
27.25
27.25
27.25
27.25
39.25

CG
(IN)
49

AC 4-2 419 52 45 46

56
56
49
49
52
49
49
49
49
56
60

AC 5-1, 5-2 419 52 45 46 73

MAU 5-1 3129 186 60
2158 165.5 51

3134 186 60

1377 140 39
1407 140 39

MAU 5-2,5-5

MAU 5-6

MAU 5-8
MAU 5-7

165.5 51MAU 5-3,5-4

91
78

91

52
52

78

MODEL #'S
WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

CG
(IN)

2158

85.5
68.5
68.5
86.5

68.5
68.5

968 88.08 50.88

1020 88.08 50.88
1924 123 59.04
1924 123 59.04

RTU 4-2

RTU 4-4
RTU 5-1, 5-2

RTU 5-3

1020 88.08 50.88RTU 4-3
53.28

53.28
87
87

53.28

MODEL #'S
WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

CG
(IN)

87
87
87
94
94

2106 52 46RTU 4-1 45 119AC 4-1 419 52 46
389 48.8 35.4

389 52 46
419 52 46
389 52 46

RTU 5-4

HP 6-1
AC 6-1

RTU 5-5

474 58.6 39.4RTU 6-1

45
41.3

45
45
45

44.3

MODEL #'S
WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

CG
(IN)
73

80.3
94
73
73
73

(E) 1/2" BOLT
(E) DECK PER PLAN

(E) W (E) JOIST(E) L 4x3x1/4 
TYP VIF

(E) CURB

(E) SLEEPER 
TYP VIF

(E) L4x4x1/4x0'-3" AT EA. 
CORNER 
W/ 1/2"x3" LAG SCREW

1/4"ø SMS @ 12" OC. (4) 
EQ SPACED MIN PER 
SIDE

SECTIONPLAN

'B'

'D
'

OUTLINE OF 
EQUIP

1.

2.

NOTES:
MAX WEIGHT INCLUDES EQUIPMENT WT & CURB 
ADAPTER ONLY. 
RE-USE EXISTING CURB SMD.

(E) EQUIPMENT 
CURB

CURB ADAPTER 
SMD

EQUIPMENT PER PLAN 
AND SCHEDULE

'WT'

'H
'

18
" M

AX
(E

) 1
' - 

3"
 

MA
X

'C
G'3/8"x3" LAG SCREWS 

(4) MIN EACH SIDE TYP VIF

(E) ANGLE PER 
SECTION TYP

SECTION

(E) PL "X"x5x3 BETWEEN JOIST 
TOP ANGLES WHERE OCCURS

(E) 3/8" GUSSET PL

(E) L 4x3x1/4 
TYP VIF

CURB ADAPTER 
SMD

#10 SMS @ 6" OC 
(3) MIN PER SIDE TYP

PLAN

'B'

'D
'

OUTLINE 
OF EQUIP

EQUIPMENT PER PLAN 
AND SCHEDULE

'WT'

'H
'

1.
2.

NOTES:
MAX WEIGHT DOES NOT INCLUDE (E) CURB. 
RE-USE EXISTING CURB SMD.

'C
G'

1/4"ø SMS @ 6" OC. 
(4) EQ SPACED MIN 
PER SIDE

(E) CURB

18
" 

MA
X

1.
2.

NOTES:
MAX WEIGHT DOES NOT INCLUDE (E) CURB. 
RE-USE EXISTING CURB SMD.

(E) JOIST
PER PLAN

SECTION

EQUIP SMD

(E) 3/8" THK PL

'WT'

'H
'

1/4"ø SMS @ 6" OC. (3) EQ SPACED MIN PER SIDE 
W/ (3) #10 SMS TO EQUIPMENT BASE FRAME AND 
EQUIPMENT CURB. (3) MIN EA SIDE  

(E) DECK 
PER PLAN 

'C
G'

PLAN

'B'

'D
'

OUTLINE 
OF EQUIP

(E) CURB

1.
2.

NOTES:
MAX WEIGHT DOES NOT INCLUDE (E) CURB. 
RE-USE EXISTING CURB SMD.

(E) JOIST PER PLAN

SECTION

EQUIP SMD

(E) 3/8" GUSSET 
PLATE

'WT'

'H
'

1/4"ø SMS @ 6" OC. 
(3) EQ SPACED MIN PER SIDE  

(E) DECK PER PLAN

'C
G'

PLAN

'B'

'D
'

OUTLINE 
OF EQUIP

(E) CURB

(E) 1/2" BOLT

(E) DECK PER PLAN

(E) W (E) JOIST(E) L 4x3x1/4 
TYP VIF

(E) CURB

(E) SLEEPER 
TYP VIF

(E) L4x4x1/4x0'-3" AT EA. 
CORNER 
W/ 1/2"x3" LAG SCREW

1/4"ø SMS @ 6" OC 
(6) EQ SPACED MIN EACH 
SIDE TYP

SECTIONPLAN

'B'

'D
'

OUTLINE OF 
EQUIP

1.

2.

NOTES:
MAX WEIGHT INCLUDES EQUIPMENT WT & CURB 
ADAPTER ONLY. 
RE-USE EXISTING CURB SMD.

(E) EQUIPMENT 
CURB

CURB ADAPTER 
SMD

EQUIPMENT PER PLAN 
AND SCHEDULE

'WT'

'H
'

'C
G'3/8"x3" LAG SCREWS 

(4) MIN EACH SIDE TYP VIF

18
" 

MA
X

(E
) 1

' - 
3"

 
MA

X

(E) ANGLE PER 
SECTION TYP

(E) 1/2" BOLT

(E) DECK PER PLAN

(E) W (E) JOIST(E) L 4x3x1/4 
TYP VIF

(E) CURB

(E) SLEEPER 
TYP VIF

(E) L4x4x1/4x0'-3" AT 
EA. CORNER 
W/ 1/2"x3" LAG SCREW

1/4"ø SMS @ 12" OC 
(6) EQ SPACED MIN PER 
SIDE TYP

SECTIONPLAN

'B'

'D
'

OUTLINE OF 
EQUIP

1.

2.

NOTES:
MAX WEIGHT INCLUDES EQUIPMENT WT & CURB 
ADAPTER ONLY. 
RE-USE EXISTING CURB SMD.

(E) EQUIPMENT 
CURB

EQUIPMENT PER PLAN 
AND SCHEDULE

'WT'

'H
'

22
" M

AX
18

" M
AX

3/8"x3" LAG SCREWS 
(4) MIN EACH SIDE TYP VIF

(E) ANGLE PER 
SECTION TYP

CURB ADAPTER 
SMD

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing - 
any errors or omissions shall be reported to Stantec without delay.
The Copyrights to all designs and drawings are the property of Stantec. Reproduction or use 
for any purpose other than that authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300
Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY

OCTA

DRAWN BY: 

CHECKED BY: 

DATE: 

SCALE: 

SHEET: 

RE
VI
SI
ON

DE
SC
RI
PT
IO
N

DA
TE

3/22/2024 10:38:18 AM

A
ut
od
es
k 
D
oc
s:
//2
01
42
33
70
3_
S
an
ta
_A
na
_B
us
/s
tn
_s
tru
c_
20
14
23
37
03
_S
an
ta
_A
na
_B
us
_O
C
TA
_C
TO
-3
_M
ec
h_
U
ni
ts
.rv
t

As indicated

S-600

DK
MP
12/07/2023

A
N

C
H

O
R

A
G

E 
SC

H
ED

U
LE

S

RE
PL

AC
EM

EN
T 

OF
 M

EC
HA

NI
CA

L 
UN

IT
S 

AT
 S

AN
TA

AN
A 

BU
S 

BA
SE

IS

43
01

 W
. M

AC
 A

RT
HU

R 
BL

VD
., S

AN
TA

 A
NA

, C
A

NTSS-600
2 MECH UNIT ANCHORAGE GROUP A

NTSS-600
3 MECH UNIT ANCHORAGE GROUP B

NTSS-600
4 MECH UNIT ANCHORAGE GROUP C

NTSS-600
10 MECH UNIT ANCHORAGE GROUP D

NTSS-600
6 MECH UNIT ANCHORAGE GROUP E

NTSS-600
8 MECH UNIT ANCHORAGE GROUP F

12
/0
7/
20
23
90
%
 C
O
N
S
TR
U
C
TI
O
N
 D
R
A
W
IN
G
 S
U
B
M
IT
TA
L

02
/1
3/
20
24
U
P
D
A
TE
D
 9
0%
 C
O
N
S
TR
U
C
TI
O
N
 D
R
A
W
IN
G
 S
U
B
M
IT
TA
L

03
/2
7/
20
24
10
0%
 C
O
N
S
TR
U
C
TI
O
N
 D
R
A
W
IN
G
 S
U
B
M
IT
TA
L

09-30-2224

03-22-24

1
0
0

%
 R

E
S

U
B

M
IT

T
A

L
5

/1
3
/2

0
2
4

F

C-4-2550  EXHIBIT B



UNDERGROUND STORAGE TANKS. 
CRANES NOT TO BE PLACED ON TOP

A-500
1

_________________

A-500
1

_________________

A-500
1

_________________

A-500
1

_________________

A-500
3

_________________ A-500
3

_________________

A-500
1

_________________

A-500
1

_________________

A-500
2

_________________ A-500
2

_________________

A-500
1

_________________

A-500
1

_________________

A-500
1

_________________

MAINTENANCE
BUILDING

FUEL/ BRAKE/ 
TIRE REPAIR 

BUILDING

BUS WASH/ 
BRAKE 
DYNO 

BUILDING

DETAIL/ 
CLEANING 
BUILDING

OPERATIONS
BUILDING

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300

Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY

OCTA

DRAWN BY: 

CHECKED BY: 

DATE: 

SCALE: 

SHEET: 

5/9/2024 10:14:26 AM

A
u

to
d

e
s
k 

D
o

c
s:

//
2
0
1

4
2

3
3

7
0

3
_
S

a
n

ta
_
A

n
a
_
B

u
s/

a
rc

h
_
2
0

1
4

2
3
3

7
0

3
-R

e
vi

t2
2

.r
vt

1" = 40'-0"

A-100

Author

Checker

A
R

C
H

IT
E

C
T

U
R

A
L

 S
IT

E
 P

L
A

N

R
E

P
L

A
C

E
M

E
N

T
 O

F
 M

E
C

H
A

N
IC

A
L

 U
N

IT
S

 A
T

 S
A

N
T

A
A

N
A

 B
U

S
 B

A
S

E

Designer

43
01

 W
 M

ac
A

rt
h

u
r 

B
lv

d
, S

an
ta

 A
n

a,
 C

A
 9

27
04

R
E

V
IS

IO
N

D
E

S
C

R
IP

T
IO

N
D

A
T

E

1
9

0
%

 C
O

N
S

T
R

U
C

T
I O

N
 D

R
A

W
IN

G
 S

U
B

M
IT

T
A

L
1

2
/0

7
/ 2

0
2
3

2
9

0
%

 U
P

D
A

T
E

D
 C

O
N

S
T
R

U
C

T
IO

N
 S

U
B

M
IT

T
A

L
0

2
/1

3
/ 2

0
2
4

3
1

0
0

%
 C

O
N

S
T
R

U
C

T
IO

N
 D

R
A

W
IN

G
 S

U
B

M
IT

T
A

L
0

3
/1

8
/ 2

0
2
4

PROJECT
NORTH

1
0
0

%
 R

E
S

U
B

M
IT

T
A

L
5

/1
3
/2

0
2
4

F

C-4-2550  EXHIBIT B



1 1
/2"

4"
3/4

"

METAL DECKING

(E) RIGID INSULATION

(E) PROTECTION BOARD

(E) BUILT-UP ROOF WITH CAP 
SHEET 

1 1
/2"

4"
2"

METAL DECKING

(E) SIPLAST ISULATION 
SYSTEM

(E) SIPLAST ROOFING 
SYSTEM WITH CAP SHEET

1 1
/2"

2 1
/2"

4"
3/4

"

METAL DECKING

(E) LIGHTWEIGHT 
STRUCTURAL CONCRETE 
SLAB 

(E) RIGID INSULATION

(E) PROTECTION BOARD

(E) BUILT-UP ROOF WITH CAP 
SHEET 

8"

8"
8"

BASE COAT OF MBR 
FLASHING CEMENT 
APPLIED 1/2" BEYOND 
SCRIM OUTLINE

PERMAFLASH SCRIM SET IN 
MBR FLASHING CEMENT

MASK TARGET AREA 
FOR APPLICATION

PIPE OR CONDUIT

SCRIM OUTLINE. REFER TO MFR DETAILS

FINISH COAT OF MBR FLASHING CEMENT 
APPLIED 1/2" BEYOND SCRIM OUTLINE

(E) ROOF MEMBRANE

PERMAFLASH SCRIM 
SET IN MBR FLASHING 
CEMENT

A.

B.

C.

USE THIS DETAIL IN CONJUNCTION WITH THE PERMAFLASH PIPE 
PENETRATION SCRIM LAYOUT, PER MFR DETAILS.

ENSURE TOTAL TARGET AREA OF FLASHING IS NO LESS THAN 16" x 16".

D. REFER TO PERMAFLASH APPLICATION INSTRUCTIONS FOR GENERAL 
GUIDELINES REGARDING THE PERMAFLASH SYSTEM.

AN EXTRA COAT OF MBR FLASHING CEMENT OR 1-PART PERMAFLASH  MUST 
BE PLACED BETWEEN SCRIM LAYERS WHERE THEY OVERLAP TO ENSURE A 
PROPER BOND.

NOTES:

E. AFTER THE PERMAFLASH HAS CURED OR GRANULES BROADCAST INTO THE 
WET CEMENT AN ADDITIONAL SURFACING OF JM COATING TO BE APPLIED.

D. 1-PART PERMAFLASH IS A SUITABLE ALTERNATIVE TO MBR FLASHING CEMENT.

MINMIN

4"44"
MIN OVERLAP

CLAMP

WATERTIGHT UMBRELLA PER MFR 
RECOMENDATION (SET IN SEALANT)

PS-304 SEALANT

PARADIENE 30 FR TG (FULLY ADHERE)

PARADIENE 20 TG (FULLY ADHERE)

METAL FLANGE
(PRIME, SET IN PA-1021 PLASTIC 
CEMENT, AND FASTEN)

PARADIENE 20 TS (ADHERE). EXTEND UP PIPE 8" MIN

8"
 M

IN
.

PA
RA

DI
EN

E 
20

 T
S

(E) LIGHTWEIGHT INSULATING CONCRETE SYSTEM(E) SUBSTRATE

SEALANT

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300

Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY

OCTA

DRAWN BY: 

CHECKED BY: 

DATE: 

SCALE: 

SHEET: 

5/9/2024 10:14:26 AM

A
u

to
d

e
s
k 

D
o

c
s:

//
2
0
1

4
2

3
3

7
0

3
_
S

a
n

ta
_
A

n
a
_
B

u
s/

a
rc

h
_
2
0

1
4

2
3
3

7
0

3
-R

e
vi

t2
2

.r
vt

As indicated

A-500

Author

Checker

D
E

T
A

IL
S

R
E

P
L

A
C

E
M

E
N

T
 O

F
 M

E
C

H
A

N
IC

A
L

 U
N

IT
S

 A
T

 S
A

N
T

A
A

N
A

 B
U

S
 B

A
S

E

Designer

43
01

 W
 M

ac
A

rt
h

u
r 

B
lv

d
, S

an
ta

 A
n

a,
 C

A
 9

27
04

R
E

V
IS

IO
N

D
E

S
C

R
IP

T
IO

N
D

A
T

E

1
9

0
%

 C
O

N
S

T
R

U
C

T
I O

N
 D

R
A

W
IN

G
 S

U
B

M
IT

T
A

L
1

2
/0

7
/ 2

0
2
3

2
9

0
%

 U
P

D
A

T
E

D
 C

O
N

S
T
R

U
C

T
IO

N
 S

U
B

M
IT

T
A

L
0

2
/1

3
/ 2

0
2
4

3
1

0
0

%
 C

O
N

S
T
R

U
C

T
IO

N
 D

R
A

W
IN

G
 S

U
B

M
IT

T
A

L
0

3
/1

8
/ 2

0
2
4

3" = 1'-0"A-500
1 ROOF TYPE 1

3" = 1'-0"A-500
2 ROOF TYPE 2

3" = 1'-0"A-500
3 ROOF TYPE 3

1 1/2" = 1'-0"A-500
5 PIPE/ CONDUIT PENETRATION @ ROOF TYPE 1 & 3

3" = 1'-0"A-500
6 PIPE/ CONDUIT PENETRATION @ ROOF TYPE 2

1
0
0

%
 R

E
S

U
B

M
IT

T
A

L
5

/1
3
/2

0
2
4

F

C-4-2550  EXHIBIT B



SYMBOLS

CENTERLINE

KEYNOTE NUMBER

ELEVATION

BREAKLINE

EQUIPMENT TAG

EXISTING EQUIPMENT 

REPAIR/UPDATE EQUIPMENT 

#

XX##

INDUSTRIAL EQUIPMENT GENERAL NOTES

1. THIS LAYOUT IS PROVIDED FOR GENERAL LOCATION OF INDUSTRIAL 
EQUIPMENT.  UNLESS SPECIFICALLY LOCATED BY DIMENSIONS ON THE 
DRAWINGS, THE EQUIPMENT SHALL BE PLACED NEAR THE LOCATION ON 
THE DRAWINGS BUT IN THE MOST OPERATIONALLY EFFICIENT POSITION 
AND ORIENTATION. COORDINATE WORK WITH ARCHITECTURAL FEATURES 
TO AVOID INTERFERENCE BETWEEN PIPING, EQUIPMENT, MECHANICAL 
WORK, AND BUILDING STRUCTURE.

2. INDUSTRIAL EQUIPMENT AND COMPONENTS SHOWN ON THESE DRAWINGS 
ARE BASED ON A SPECIFIED MANUFACTURER OR STANDARD OF MATERIAL 
AND FABRICATION. ANY MODIFICATION AND/OR SUBSTITUTION OF SAID 
EQUIPMENT OR COMPONENT IS SUBJECT TO COMPLETE COORDINATION BY 
THE CONTRACTOR OF CONNECTION SERVICES, OPENING SIZE, AND ANY 
OTHER CONSTRUCTION-RELATED REQUIREMENTS.

3. CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WITH THE 
ROOFTOP CYCLONE UNIT MANUFACTURER TO ASSURE THAT ALL 
DUCTWORK AND LOCATION OF ALL COMPONENTS ARE IDENTIFIED AND 
PROVISIONS MADE FOR ALL UTILITY REQUIREMENTS TO ASSURE PROPER 
INSTALLATION. 

4. CONTRACTOR SHALL TEST OPERATION OF EXISTING INDUSTRIAL 
EQUIPMENT WITH OWNER PRESENT PRIOR TO REMOVAL AND AFTER IT IS 
INSTALLED, EXISTING EQUIPMENT SHALL OPERATE IN THE SAME OR 
BETTER CONDITION AS PREVIOUSLY INSTALLED.  COORDINATE SCHEDULE 
OF REMOVAL WITH OWNER.

5. VERIFY AND COORDINATE STRUCTURAL, MECHANICAL, ELECTRICAL, AND 
PLUMBING REQUIREMENTS OF EQUIPMENT WITH MANUFACTURER'S 
APPROVED SHOP DRAWINGS PRIOR TO INSTALLATION.

6. IN AREAS OF WORK, CONTRACTOR SHALL BE RESPONSIBLE FOR 
PROTECTION OF NEARBY EXISTING EQUIPMENT, INCLUDING FUELING 
EQUIPMENT, DUCTWORK, FLUID PIPING, AND FLUID OVERHEAD REELS 
DURING CONSTRUCTION. 

7. INSTALLATION OF ROOFTOP CYCLONE UNIT REPLACEMENT SHALL BE IN 
PHASES. MINIMUM TWO CYCLONE VACUUMS IN SERVICE WHILE REPLACING 
OTHERS. CONTRACTOR TO COORDINATE WITH OCTA REPRESENTATIVE ON 
VACUUM SYSTEM REPLACEMENT PHASES AND DOWN TIME. 

8. OUTLINES OF VEHICLES AND BUSES ARE INTENDED FOR REFERENCE ONLY 
WITH LOCATIONS OF INDUSTRIAL EQUIPMENT. 

9. CONTRACTOR TO COORDINATE WITH OCTA REPRESENTATIVE ON ANY 
CHANGE IN LOCATION OF EQUIPMENT PRIOR TO RUNNING ANY UTILITIES. 
OCTA TO PROVIDE THE CONTRACTOR WITH POSSIBLE EQUIPMENT 
RELOCATION PRIOR TO THE CONTRACTOR BEGINNING WORK. ANY 
RELOCATIONS IDENTIFIED BY OCTA PRIOR TO CONTRACTOR COMMENCING 
WORK WILL BE DONE AT NO ADDITIONAL COST TO THE OWNER. 
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1 2 2.2 3 4 5 6

A

B

C

D

E

F

TO REMAIN EXISTING MAIN 

ELECTRICAL CONTROL PANEL

TO REMAIN EXISTING DUST 

CONTROL SYSTEM PANEL

EXISTING PNEUMATIC STACK DAMPER/ 

DUST CONTROL PANEL

EXISTING PNEUMATIC STACK 

DAMPER/ DUST CONTROL 

PANEL

1

1

1

1

2

2

2

2

1

Q 600

Q 600

2

EXISTING FUELING EQUIPMENT 

- PROTECT IN PLACE  

EXISTING FUELING EQUIPMENT 

- PROTECT IN PLACE  

EXISTING FLUID REELS 

- PROTECT IN PLACE  

EXISTING FLUID REELS 

- PROTECT IN PLACE  

EXISTING FLUID MANAGEMENT CONTROLLER 

- PROTECT IN PLACE  

KEYNOTE LEGEND

1. RE-BUILD AND UPDATE BELLOWS AND AIR CYLINDERS. REFERENCE DETAIL 
2/Q600. 

2. RE-BUILD PNEUMATIC PANEL. PROVIDE TUBING PROTECTION BETWEEN THE 
PNEUMATIC PANEL AND BELLOWS. REFERENCE DETAIL 2/Q600.

3. REMOVE AND REPLACE ROOFTOP CYCLONES WITH DAMPERS AND INNER STACK 
OBSTRUCTIONS IN KIND, ATTACH WITH FASTENERS AND SPACING TO MATCH 
EXISTING CONDITIONS AND EQUIPMENT MANUFACTURER'S RECOMMENDATIONS.. 

4. REPLACE VARIABLE FREQUENCY DRIVERS.

5. REMOVE EXISTING PLYWOOD BOARD AND PROVIDE (2) NEW DISCHARGE 
BLOWERS WITH DAMPERS AND INNER STACK OBSTRUCTION AND (2) VARIABLE 
FREQUENCY DRIVES WITH RELATED DRIVE ACCESSORIES. 

INDUSTRIAL EQUIPMENT GENERAL NOTES

1. THIS LAYOUT IS PROVIDED FOR GENERAL LOCATION OF INDUSTRIAL 
EQUIPMENT.  UNLESS SPECIFICALLY LOCATED BY DIMENSIONS ON THE 
DRAWINGS, THE EQUIPMENT SHALL BE PLACED NEAR THE LOCATION ON 
THE DRAWINGS BUT IN THE MOST OPERATIONALLY EFFICIENT POSITION 
AND ORIENTATION. COORDINATE WORK WITH ARCHITECTURAL FEATURES 
TO AVOID INTERFERENCE BETWEEN PIPING, EQUIPMENT, MECHANICAL 
WORK, AND BUILDING STRUCTURE.

2. INDUSTRIAL EQUIPMENT AND COMPONENTS SHOWN ON THESE DRAWINGS 
ARE BASED ON A SPECIFIED MANUFACTURER OR STANDARD OF MATERIAL 
AND FABRICATION. ANY MODIFICATION AND/OR SUBSTITUTION OF SAID 
EQUIPMENT OR COMPONENT IS SUBJECT TO COMPLETE COORDINATION BY 
THE CONTRACTOR OF CONNECTION SERVICES, OPENING SIZE, AND ANY 
OTHER CONSTRUCTION-RELATED REQUIREMENTS.

3. CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WITH THE 
ROOFTOP CYCLONE UNIT MANUFACTURER TO ASSURE THAT ALL 
DUCTWORK AND LOCATION OF ALL COMPONENTS ARE IDENTIFIED AND 
PROVISIONS MADE FOR ALL UTILITY REQUIREMENTS TO ASSURE PROPER 
INSTALLATION. 

4. CONTRACTOR SHALL TEST OPERATION OF EXISTING INDUSTRIAL 
EQUIPMENT WITH OWNER PRESENT PRIOR TO REMOVAL AND AFTER IT IS 
INSTALLED, EXISTING EQUIPMENT SHALL OPERATE IN THE SAME OR 
BETTER CONDITION AS PREVIOUSLY INSTALLED.  COORDINATE SCHEDULE 
OF REMOVAL WITH OWNER.

5. VERIFY AND COORDINATE STRUCTURAL, MECHANICAL, ELECTRICAL, AND 
PLUMBING REQUIREMENTS OF EQUIPMENT WITH MANUFACTURER'S 
APPROVED SHOP DRAWINGS PRIOR TO INSTALLATION.

6. IN AREAS OF WORK, CONTRACTOR SHALL BE RESPONSIBLE FOR 
PROTECTION OF NEARBY EXISTING EQUIPMENT, INCLUDING FUELING 
EQUIPMENT, DUCTWORK, FLUID PIPING, AND FLUID OVERHEAD REELS 
DURING CONSTRUCTION. 

7. INSTALLATION OF ROOFTOP CYCLONE UNIT REPLACEMENT SHALL BE IN 
PHASES. MINIMUM TWO CYCLONE VACUUMS IN SERVICE WHILE REPLACING 
OTHERS. CONTRACTOR TO COORDINATE WITH OCTA REPRESENTATIVE ON 
VACUUM SYSTEM REPLACEMENT PHASES AND DOWN TIME. 

8. OUTLINES OF VEHICLES AND BUSES ARE INTENDED FOR REFERENCE ONLY 
WITH LOCATIONS OF INDUSTRIAL EQUIPMENT. 

9. CONTRACTOR TO COORDINATE WITH OCTA REPRESENTATIVE ON ANY 
CHANGE IN LOCATION OF EQUIPMENT PRIOR TO RUNNING ANY UTILITIES. 
OCTA TO PROVIDE THE CONTRACTOR WITH POSSIBLE EQUIPMENT 
RELOCATION PRIOR TO THE CONTRACTOR BEGINNING WORK. ANY 
RELOCATIONS IDENTIFIED BY OCTA PRIOR TO CONTRACTOR COMMENCING 
WORK WILL BE DONE AT NO ADDITIONAL COST TO THE OWNER. 

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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KEYNOTE LEGEND

1. RE-BUILD AND UPDATE BELLOWS AND AIR CYLINDERS. REFERENCE DETAIL 
2/Q600. 

2. RE-BUILD PNEUMATIC PANEL. PROVIDE TUBING PROTECTION BETWEEN THE 
PNEUMATIC PANEL AND BELLOWS. REFERENCE DETAIL 2/Q600.

3. REMOVE AND REPLACE ROOFTOP CYCLONES WITH DAMPERS AND INNER STACK 
OBSTRUCTIONS IN KIND, ATTACH WITH FASTENERS AND SPACING TO MATCH 
EXISTING CONDITIONS AND EQUIPMENT MANUFACTURER'S RECOMMENDATIONS.. 

4. REPLACE VARIABLE FREQUENCY DRIVERS.

5. REMOVE EXISTING PLYWOOD BOARD AND PROVIDE (2) NEW DISCHARGE 
BLOWERS WITH DAMPERS AND INNER STACK OBSTRUCTION AND (2) VARIABLE 
FREQUENCY DRIVES WITH RELATED DRIVE ACCESSORIES. 

F.1 F.2 F.3 F.4 F.5 F.6

F.A

F.B

F.C

F.D

F.E

F.F

3 4

3 4

3 4

3 43 4

3 4

5

Q 600

1

INDUSTRIAL EQUIPMENT GENERAL NOTES

1. THIS LAYOUT IS PROVIDED FOR GENERAL LOCATION OF INDUSTRIAL 
EQUIPMENT.  UNLESS SPECIFICALLY LOCATED BY DIMENSIONS ON THE 
DRAWINGS, THE EQUIPMENT SHALL BE PLACED NEAR THE LOCATION ON 
THE DRAWINGS BUT IN THE MOST OPERATIONALLY EFFICIENT POSITION 
AND ORIENTATION. COORDINATE WORK WITH ARCHITECTURAL FEATURES 
TO AVOID INTERFERENCE BETWEEN PIPING, EQUIPMENT, MECHANICAL 
WORK, AND BUILDING STRUCTURE.

2. INDUSTRIAL EQUIPMENT AND COMPONENTS SHOWN ON THESE DRAWINGS 
ARE BASED ON A SPECIFIED MANUFACTURER OR STANDARD OF MATERIAL 
AND FABRICATION. ANY MODIFICATION AND/OR SUBSTITUTION OF SAID 
EQUIPMENT OR COMPONENT IS SUBJECT TO COMPLETE COORDINATION BY 
THE CONTRACTOR OF CONNECTION SERVICES, OPENING SIZE, AND ANY 
OTHER CONSTRUCTION-RELATED REQUIREMENTS.

3. CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WITH THE 
ROOFTOP CYCLONE UNIT MANUFACTURER TO ASSURE THAT ALL 
DUCTWORK AND LOCATION OF ALL COMPONENTS ARE IDENTIFIED AND 
PROVISIONS MADE FOR ALL UTILITY REQUIREMENTS TO ASSURE PROPER 
INSTALLATION. 

4. CONTRACTOR SHALL TEST OPERATION OF EXISTING INDUSTRIAL 
EQUIPMENT WITH OWNER PRESENT PRIOR TO REMOVAL AND AFTER IT IS 
INSTALLED, EXISTING EQUIPMENT SHALL OPERATE IN THE SAME OR 
BETTER CONDITION AS PREVIOUSLY INSTALLED.  COORDINATE SCHEDULE 
OF REMOVAL WITH OWNER.

5. VERIFY AND COORDINATE STRUCTURAL, MECHANICAL, ELECTRICAL, AND 
PLUMBING REQUIREMENTS OF EQUIPMENT WITH MANUFACTURER'S 
APPROVED SHOP DRAWINGS PRIOR TO INSTALLATION.

6. IN AREAS OF WORK, CONTRACTOR SHALL BE RESPONSIBLE FOR 
PROTECTION OF NEARBY EXISTING EQUIPMENT, INCLUDING FUELING 
EQUIPMENT, DUCTWORK, FLUID PIPING, AND FLUID OVERHEAD REELS 
DURING CONSTRUCTION. 

7. INSTALLATION OF ROOFTOP CYCLONE UNIT REPLACEMENT SHALL BE IN 
PHASES. MINIMUM TWO CYCLONE VACUUMS IN SERVICE WHILE REPLACING 
OTHERS. CONTRACTOR TO COORDINATE WITH OCTA REPRESENTATIVE ON 
VACUUM SYSTEM REPLACEMENT PHASES AND DOWN TIME. 

8. OUTLINES OF VEHICLES AND BUSES ARE INTENDED FOR REFERENCE ONLY 
WITH LOCATIONS OF INDUSTRIAL EQUIPMENT. 

9. CONTRACTOR TO COORDINATE WITH OCTA REPRESENTATIVE ON ANY 
CHANGE IN LOCATION OF EQUIPMENT PRIOR TO RUNNING ANY UTILITIES. 
OCTA TO PROVIDE THE CONTRACTOR WITH POSSIBLE EQUIPMENT 
RELOCATION PRIOR TO THE CONTRACTOR BEGINNING WORK. ANY 
RELOCATIONS IDENTIFIED BY OCTA PRIOR TO CONTRACTOR COMMENCING 
WORK WILL BE DONE AT NO ADDITIONAL COST TO THE OWNER. 

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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BLOWER BLOWER BLOWER 

PRE 

SEPARATOR 

BLOWER 

EXISTING ROOF LINE

EXISTING FLASHING AND COUNTER FLASHING. 

REPAIR ANY DAMAGE OR SEAL PENETRATIONS IN 

THE EXISTING FLASHING TO REMAIN.

REPLACE INNER STACK SCREENS FOR MAXIMIZE AIR FLOW VIA EXISTING ACCESS 

OPENINGS. INSPECT AND CLEAN THE INNER PERFORATED PRE-SEPARATOR 

EX
IS

TI
NG

 C
YC

LO
NE

 H
EI

GH
T

17
' - 

10
"

3 4

HOPPER HOPPER 

PRE 

SEPARATOR 

PRE 

SEPARATOR 

PRE 

SEPARATOR 

EXISTING VACUUM 

SYSTEM PIPING

2

1

EXISTING LUBRICATION 

REELS

EXISTING FUELING 

EQUIPMENT 

KEYNOTE LEGEND

1. RE-BUILD AND UPDATE BELLOWS AND AIR CYLINDERS. REFERENCE DETAIL 
2/Q600. 

2. RE-BUILD PNEUMATIC PANEL. PROVIDE TUBING PROTECTION BETWEEN THE 
PNEUMATIC PANEL AND BELLOWS. REFERENCE DETAIL 2/Q600.

3. REMOVE AND REPLACE ROOFTOP CYCLONES WITH DAMPERS AND INNER STACK 
OBSTRUCTIONS IN KIND, ATTACH WITH FASTENERS AND SPACING TO MATCH 
EXISTING CONDITIONS AND EQUIPMENT MANUFACTURER'S RECOMMENDATIONS.. 

4. REPLACE VARIABLE FREQUENCY DRIVERS.

5. REMOVE EXISTING PLYWOOD BOARD AND PROVIDE (2) NEW DISCHARGE 
BLOWERS WITH DAMPERS AND INNER STACK OBSTRUCTION AND (2) VARIABLE 
FREQUENCY DRIVES WITH RELATED DRIVE ACCESSORIES. 

INDUSTRIAL EQUIPMENT GENERAL NOTES

1. THIS LAYOUT IS PROVIDED FOR GENERAL LOCATION OF INDUSTRIAL 
EQUIPMENT.  UNLESS SPECIFICALLY LOCATED BY DIMENSIONS ON THE 
DRAWINGS, THE EQUIPMENT SHALL BE PLACED NEAR THE LOCATION ON 
THE DRAWINGS BUT IN THE MOST OPERATIONALLY EFFICIENT POSITION 
AND ORIENTATION. COORDINATE WORK WITH ARCHITECTURAL FEATURES 
TO AVOID INTERFERENCE BETWEEN PIPING, EQUIPMENT, MECHANICAL 
WORK, AND BUILDING STRUCTURE.

2. INDUSTRIAL EQUIPMENT AND COMPONENTS SHOWN ON THESE DRAWINGS 
ARE BASED ON A SPECIFIED MANUFACTURER OR STANDARD OF MATERIAL 
AND FABRICATION. ANY MODIFICATION AND/OR SUBSTITUTION OF SAID 
EQUIPMENT OR COMPONENT IS SUBJECT TO COMPLETE COORDINATION BY 
THE CONTRACTOR OF CONNECTION SERVICES, OPENING SIZE, AND ANY 
OTHER CONSTRUCTION-RELATED REQUIREMENTS.

3. CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WITH THE 
ROOFTOP CYCLONE UNIT MANUFACTURER TO ASSURE THAT ALL 
DUCTWORK AND LOCATION OF ALL COMPONENTS ARE IDENTIFIED AND 
PROVISIONS MADE FOR ALL UTILITY REQUIREMENTS TO ASSURE PROPER 
INSTALLATION. 

4. CONTRACTOR SHALL TEST OPERATION OF EXISTING INDUSTRIAL 
EQUIPMENT WITH OWNER PRESENT PRIOR TO REMOVAL AND AFTER IT IS 
INSTALLED, EXISTING EQUIPMENT SHALL OPERATE IN THE SAME OR 
BETTER CONDITION AS PREVIOUSLY INSTALLED.  COORDINATE SCHEDULE 
OF REMOVAL WITH OWNER.

5. VERIFY AND COORDINATE STRUCTURAL, MECHANICAL, ELECTRICAL, AND 
PLUMBING REQUIREMENTS OF EQUIPMENT WITH MANUFACTURER'S 
APPROVED SHOP DRAWINGS PRIOR TO INSTALLATION.

6. IN AREAS OF WORK, CONTRACTOR SHALL BE RESPONSIBLE FOR 
PROTECTION OF NEARBY EXISTING EQUIPMENT, INCLUDING FUELING 
EQUIPMENT, DUCTWORK, FLUID PIPING, AND FLUID OVERHEAD REELS 
DURING CONSTRUCTION. 

7. INSTALLATION OF ROOFTOP CYCLONE UNIT REPLACEMENT SHALL BE IN 
PHASES. MINIMUM TWO CYCLONE VACUUMS IN SERVICE WHILE REPLACING 
OTHERS. CONTRACTOR TO COORDINATE WITH OCTA REPRESENTATIVE ON 
VACUUM SYSTEM REPLACEMENT PHASES AND DOWN TIME. 

8. OUTLINES OF VEHICLES AND BUSES ARE INTENDED FOR REFERENCE ONLY 
WITH LOCATIONS OF INDUSTRIAL EQUIPMENT. 

9. CONTRACTOR TO COORDINATE WITH OCTA REPRESENTATIVE ON ANY 
CHANGE IN LOCATION OF EQUIPMENT PRIOR TO RUNNING ANY UTILITIES. 
OCTA TO PROVIDE THE CONTRACTOR WITH POSSIBLE EQUIPMENT 
RELOCATION PRIOR TO THE CONTRACTOR BEGINNING WORK. ANY 
RELOCATIONS IDENTIFIED BY OCTA PRIOR TO CONTRACTOR COMMENCING 
WORK WILL BE DONE AT NO ADDITIONAL COST TO THE OWNER. 

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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WORK DEFINITION

EXISTING (E)

REMOVE EXISTING (D)

NEW WORK (N)

###

KEY NOTE###

EQUIPMENT IDENTIFICATION

CONNECTION TO EXISTING

DISCONNECT (CUT AND CAP)

POINT OF DEMOLITION

(HVAC)

RECTANGULAR DUCT AND SIZE*

ROUND DUCT AND SIZE*

AIR FLOW ARROW

EXTERIOR DUCT TREATMENT*

RECTANGULAR DUCT WITH ACOUSTIC LINING*

FLAT OVAL DUCT AND SIZE*

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, RETURN AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, EXHAUST AIR. APPLIES TO RECT., ROUND AND OVAL

FLEXIBLE DUCT

ELBOW TURN, SUPPLY DOWN. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

CHANGE IN DUCT ELEVATION RISING IN DIRECTION INDICATED

CHANGE IN DUCT ELEVATION DROPPING IN DIRECTION INDICATED

END CAP

DUCT SECTION, SUPPLY AIR. APPLIES TO RECT., ROUND AND OVAL

UP

DN

ELBOW, RECTANGULAR, SMOOTH RADIUS WITH SPLITTER VANES 
(0.25 R/W DEFAULT)

ELBOW, RECTANGULAR, SMOOTH RADIUS WITHOUT VANES 
(1.5 R/W DEFAULT)

ELBOW, ROUND, SMOOTH RADIUS 
(1.5 R/W DEFAULT)

MITERED ELBOW, RECTANGULAR, WITHOUT VANES

RECTANGULAR TO ROUND TRANSITION

DUCT ACCESS DOOR (TOP, SIDE, BOTTOM)

FLEXIBLE CONNECTION

BACKDRAFT DAMPER
BDD

M

MANUAL DAMPER

MOTORIZED DAMPER

FIRE DAMPER

SMOKE DAMPER

SMOKE AND FIRE DAMPER

DUCT SILENCER/TRANSFER ELBOW

CONTROL DEVICE (REFER TO CONTROLS LEGEND)

AIR FLOW MEASURING STATION (REFER TO CONTROLS LEGEND)

AIR OUTLET OR INLET TAG )REFER TO SCHEDULE)

QUANTITY

TYPE

SIZE (IN.)

VOLUME (CFM)

RECTANGULAR DIFFUSER, SUPPLY.
OPTIONAL ARROWS SHOW THE FLOW DIRECTION.

RECTANGULAR REGISTER OR GRILLE, RETURN

RECTANGULAR REGISTER OR GRILLE, EXHAUST

ROUND DIFFUSER, SUPPLY

LINEAR DIFFUSER

SIDEWALL REGISTER OR GRILLE, SUPPLY

SIDEWALL GRILLE, RETURN OR EXHAUST

UNDERCUT DOOR

DOOR GRILLE OR LOUVER

TRANSFER GRILLE OR LOUVER

COIL (REFER TO CONTROLS LEGEND)

RADIATION HEATING TAG (REFER TO SCHEDULE)

UC

QUANTITY

TYPE

LENGTH (FT.)

CAPACITY (MBH)

T

*NOTE: ALL DUCT SIZES ARE INTERIOR, FREE DIMENSIONS 
ALWAYS WIDTH (HORIZONTAL DIM.) x HEIGHT (VERTICAL DIM.)

18"ø18"ø

18"x12"18"x12"

18"x12"ø18"x12"ø

18"x12"

18"x12"18"x12"

30"x12"

CABLE OPERATED DAMPER
COD

CAR
PRESSURE INDEPENDENT REGULATOR

MITERED ELBOW, RECTANGULAR, WITH TURNING VANES

(HVAC)

EXHAUST FAN

SUPPLY FAN

EXHAUST FAN

ROOFTOP UNIT

MAKEUP AIR UNIT

PACKAGED AIR CONDITIONER

PACKAGED HEAT PUMP

NOTE: NOT ALL SYMBOLS, SYSTEMS, AND 
ABBREVIATIONS MAY BE USED ON THIS PROJECT

ABBREVIATIONS

A/C AIR CONDITIONING UNIT
AAV AUTOMATIC AIR VENT
ADA AMERICANS WITH DISABILITIES ACT
ADJ ADJUSTABLE
AFC ABOVE FINISHED CEILING
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AFR ABOVE FINISH ROOF
AHJ AUTHORITY HAVING JURISDICTION
AP ACCESS PANEL
APD AIR PRESSURE DROP
AVG AVERGAGE
BAS BUILDING AUTOMATION SYSTEM
BDD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BMS BUILDING MANAGEMENT SYSTEM
BOD BOTTOM OF DUCT
BOP BOTTOM OF PIPE
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR
C/W COMPLETE WITH
CAV CONSTANT AIR VOLUME
CBV CIRCUIT BALANCING VALVE
CFM CUBIC FEET PER MINUTE
DB DRY BULB TEMEPRATURE
dB DECIBEL(S)
dBA A-WEIGHTED DECIBLES
DDC DIRECT DIGITAL CONTROL
DEG DEGREE
DIA./Ø DIAMETER
DIFF DIFFERENTIAL
DIV DIVISION
DN DOWN
DWG DRAWING
EA EXHAUST AIR
EA (D) EXHAUST AIR, DISHWASH
EA (G) EXHAUST AIR, GENERAL
EA (K) EXHAUST AIR, KITCHEN
EA (LAB) EXHAUST AIR, LABORATORY
EA (LD) EXHAUST AIR, LAUNDRY/DRYER
EA (W) EXHAUST AIR, WASHROOM
EAT ENTERING AIR TEMPERATURE
EAV EXHAUST AIR VALVE
ECM ELECTRONICALLY COMMUNICATED MOTOR
ED EXISTING TO BE DEMOLISHED (DEMOLITION PLANS)
EER ENERGY EFFICIENCY RATIO
EG ETHELYENE GLYCOL
EMCS ENERGY MANAGMENT CONTROL SYSTEM
ER EXISTING RELOCATED (NEW CONSTRUCTION PLANS)
ERL EXISTING TO BE RELOCATED (DEMOLITION PLANS)
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE
EXIST / E EXISTING (DEMOLITION PLANS)
FC FAIL CLOSED
FLA FULL LOAD AMPERAGE
FO FAIL OPEN
FP FIRE PROTECTION
FPM FEET PER MINUTE
FPS FEET PER SECOND
FT FOOT/FEET
GA GAUGE
GAL GALLON (US)
GC GENERAL CONTRACTOR
GEO GEODETIC
GPM GALLONS PER MINUTE
HEPA HIGH EFFICIENCY PARTICULATE AIR (FILTER)
HP HORSEPOWER
HR HOUR
HVAC HEATING / VENTILATING / AIR CONDITIONING
HZ HERTZ
IE INVERT ELEVATION
IEER INTEGRATED ENERGY EFFECIENCY RATIO
IN INCHES
IN WG INCHES WATER GAUGE
IPLV INTEGRATED PART LOAD VALUE
kW KILOWATT
kWh KILOWATT HOUR
LAT LEAVING AIR TEMPERATURE
LBS POUNDS
LF LINEAR FEET
LWT LEAVING WATER TEMPERATURE
M METER
MAX MAXIMUM
MBH THOUSAND OF BTUH
MCA MINIMUM CIRCUIT AMPS
MERV MINIMUM EFFECIENCY REPORTING VALUES
MFR MANUFACTURER
MIN MINIMUM
MOP MAXIMUM OVERCURRENT PROTECTION
MWT MEAN WATER TEMPERATURE
N/A NOT APPLICABLE
NC NOISE CRITERIA
NC NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NORMALLY OPEN
NPS NOMINAL PIPE SIZE
NTS NOT TO SCALE
OA OUTSIDE AIR
OFCI OWNER FURNISHED, CONTRACTOR INSTALLED
OFE OWNER FURNISHED EQUIPMENT
OFOI OWNER FURNISHED / OWNER INSTALLED
PG PROPYLENE GLYCOL
POE POINT OF ENTRANCE
POS POINT OF SERVICE
PPM PARTS PER MILLION
PSI POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH, ABSOLUTE
PSIG POUNDS PER SQUARE INCH, GAGE
PTS PNEUMATIC TUBE STATION

EQUIPMENT IDENTIFICATION

AB-# AIR BLENDER
AC-# AIR COMPRESSOR
ACU-# AIR CONDITIONING UNIT
ADS-# AIR AND DIRT SEPARATOR
AF-# AIR FILTER
AHU-# AIR HANDLING UNIT
AS-# AIR SEPARATOR
ATU-# AIR TERMINAL UNIT
B-# BOILER
BCU-# BLOWER COIL UNIT
BT-# BATH TUB
CB-# CHILLED BEAM
CC-# COOLING COIL
CH-# CHILLER
CONV-# CONVECTOR
CRU-# CONDENSATE RETURN UNIT
CT-# COOLING TOWER
CU-# CONDENSING UNIT
CUH-# CABINET UNIT HEATER
CV-# CONTROL VALVE
DAC-# DOOR AIR CURTAIN
DC-# DUST COLLECTOR
DCT-# DECONTAMINATION TANK
DCVA-# DOUBLE CHECK VALVE ASSEMBLY
DF-# DRINKING FOUNTAIN
DG-# DOOR GRILLE
DS-# DUCT SILENCER
DU-# DEHUMIDIFICATION UNIT
DWH-# DOMESTIC WATER HEATER
E-# EXHAUST GRILLE / REGISTER / DIFFUSER
EL-# EXPANSION LOOP
ERC-# ENERGY RECOVERY COIL
ERU-# ENERGY RECOVERY UNIT
ES-# EMERGENCY SHOWER
ETU-# EXHAUST TERMINAL UNIT
EWC-# ELECTRIC WATER COOLER
EWS-# EYE WASH STATION
F(C)-# FAN CEILING
F(E)-# FAN EXHAUST
F(LE)-# FAN LABORATORY EXHAUST
F(R)-# FAN RETURN
F(S)-# FAN SUPPLY
F(T)-# FAN TRANSFER
F-# FAN
FCU-# FAN COIL UNIT
FD-# FLOOR DRAIN
FFU-# FAN FILTER UNIT
FPP-# FIRE PROTECTION PUMP
FPTU-# FAN POWERED TERMINAL UNIT
FTR-# FINNED TUBE RADIATOR
FUR-# FURNACE
GFS-# GLYCOL FEED SYSTEM
GSG-# GAS-FIRED STEAM GENERATOR(*)
H(C)-# HOOD (CANOPY)
H(HC)-# HOOD (HEAT AND CONDENSATE)
H(I)-# HOOD (INTAKE)
H(K)-# HOOD (KITCHEN)
H(R)-# HOOD (RELIEF)
H(RH)-# HOOD (RANGE)
H-# HUMIDIFIER
HC-# HEATING COIL
HP-# HEAT PUMP
HRU-# HEAT RECOVERY UNIT
HT-# HYDROPNEUMATIC TANK
HX-# HEAT EXCHANGER
LATU-# LAB AIR TERMINAL UNIT
LAV-# LAVATORY
MAC-# MEDICAL AIR COMPRESSOR
MAU-# MAKEUP AIR UNIT
MD-# MOTORIZED DAMPER
MSK-# MOP SINK
MV-# MIXING VALVE
MVP-# MEDICAL VACUUM PUMP
P-# PUMP
PDU-# POOL DEHUMIDIFICATION UNIT
PRV-# PRESSURE REDUCING VALVE
PTAC-# PACKAGED TERMINAL AIR CONDITIONER
R-# RETURN AIR GRILLE / REGISTER / DIFFUSER
RD-# ROOF DRAIN
RH-# RANGE HOOD
RP-# RADIANT PANEL
RPBP-# REDUCED PRESSURE BACKFLOW PREVENTER
RTU-# ROOFTOP UNIT
S-# SUPPLY GRILLE / REGISTER / DIFFUSER
SH-# SHOWER
SK-# SINK
SPC-# SOLAR PANEL COLLECTOR
SSF-# SIDE STREAM FILTER
T(B)-# TANK (BUFFER TANK)
T(E)-# TANK (EXPANSION TANK)
T(H)-# TANK (HYDRO PNEUMATIC TANK)
T(S)-# TANK (STORAGE TANK)
T-# TRANSFER AIR GRILLE
UH-# UNIT HEATER
UR-# URINAL
USG-# UNFIRED STEAM GENERATOR
UV-# UNIT VENTILATOR
VA-# VALVE
VFD-# VARIABLE FREQUENCY DRIVE
WC-# WATER CLOSET
WS-# WATER SOFTENER
 L-# LOUVER

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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ABBREVIATIONS

PVC POLYVINYL CHLORIDE
RA RETURN AIR
RELA RELIEF AIR
REQD REQUIRED
RH RELATIVE HUMIDITY
RPM REVOLUTIONS PER MINUTE
SA SUPPLY AIR
SEER SEASONAL ENERGY EFFICIENCY RATION
SP STATIC PRESSURE
SP STAIR PRESSURIZATION AIR (*)
SRV SAFETY RELIEF VALVE
TA TRANSFER AIR
TEMP TEMPERATURE
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
TYP TYPICAL
UC UNDER CUT (DOOR)
UG UNDERGROUND
UP UP
VAV VARIABLE AIR VOLUME
VFD VARIABLE FREQUENCY DRIVE
VIF VERIFY IN FIELD
VTR VENT-THRU-ROOF
W/ WITH
W/O WITHOUT
WB WET BULB TEMPERATURE
WG WATER GAUGE
ZN-# ZONE
°C CELSIUS
°F FAHRENHEIT
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1. THE MECHANICAL PLANS ARE DIAGRAMMATIC IN NATURE AND ARE BASED 
ON ONE MANUFACTURER'S EQUIPMENT. THEY ARE NOT INTENDED TO SHOW 
EVERY ITEM IN ITS EXACT LOCATION, THE EXACT DIMENSIONS, OR ALL OF 
THE DETAILS FOR THE EQUIPMENT. THE MECHANICAL CONTRACTOR SHALL 
VERIFY THE ACTUAL DIMENSIONS OF THE EQUIPMENT AND ENSURE THAT IT 
WILL FIT IN THE AVAILABLE SPACE. 

2. MECHANICAL CONTRACTOR RESPONSIBLE FOR INSTALLATION OF 
COMPLETED AND OPERATIONAL SYSTEMS WITH DUE RESPECT TO ALL 
APPLICABLE CODES AND AUTHORITIES HAVING JURISDICTION.

3. IT IS THE CONTRACTOR RESPONSIBILITY TO FIELD VERIFY ALL CONNECTION 
POINTS PRIOR TO INSTALL. NOT ALL CONNECTION SIZES ARE SHOWN, BUT 
THOSE THAT ARE APPROXIMATE AND TAKEN FROM EXISTING AS-BUILTS 
AND FIELD OBSERVATIONS.

4. COORDINATE PIPE ROUTING WITH DUCTWORK, SPRINKLER PIPING AND 
ELECTRICAL POWER/LIGHTING CIRCUITING AND STRUCTURAL MEMBERS 
PRIOR TO INSTALLATION.

5. CONTRACTORS TO VERIFY ALL GRADES, DIMENSIONS AND EXISTING 
CONDITIONS AT THE SITE BEFORE PROCEEDING WITH WORK. NOTIFY PRIME 
CONSULTANT OF ANY DISCREPANCIES BETWEEN  DRAWINGS AND ACTUAL 
CONDITIONS BEFORE INSTALLATION.

6. ALL MECHANICAL EQUIPMENT CONTROLS SHALL MATCH TO WHAT IS 
EXISTING AT THE OCTA SANTA ANA BUS FACILITY.

7. COORDINATE INSTALLATION OF PIPING AND DUCTWORK WITH ELECTRICAL 
CONTRACTOR AND OTHER TRADES.

8. IF THERE IS A CONFLICT BETWEEN THE CONSTRUCTION DOCUMENTS AND 
SPECIFICATIONS, THE MOST STRINGENT WILL APPLY.

9. ALL EQUIPMENT SHALL BE INSTALLED IN STRICT ACCORDANCE WITH THE 
EQUIPMENT MANUFACTURERS. CONTRACTOR TO PROVIDE ALL FITTINGS, 
TRANSITIONS, DAMPERS, VALVES, AND OTHER  DEVICES REQUIRED FOR A 
COMPLETE WORKABLE INSTALLATION.

10. PENETRATIONS OF DUCTS, PIPES, CONDUITS,ETC IN WALLS REQUIRING 
PROTECTED OPENINGS SHALL BE FIRE STOPPED, FIRE STOP MATERIAL, 
SHALL BE A UL/ULC-LISTED ASSEMBLY APPROPRIATE FOR  FIRE OR  SMOKE 
PENETRATIONS AS APPLICABLE AND AS APPROVED BY THE FIRE MARSHAL.

11. THE MECHANICAL CONTRACTOR SHALL PROVIDE AND INSTALL FIRE, SMOKE, 
OR COMBINATION SMOKE/FIRE DAMPERS AND ACCESS PANELS 
COMMENSURATE WITH THE RATING OF THE WALL IN ALL DUCTWORK THAT 
PENETRATES FIRE WALLS, FIRE BARRIERS, FIRE PARTITIIONS, SMOKE 
BARRIERS AND SMOKE PARTITION IN ALL DUCTWORK THAT PENETRATES A 
HORIZONTAL OR VERTICAL FIRE PARTITION, OR AS OTHERWISE SHOWN ON 
THE DRAWINGS.

12. ALL BRANCH DUCTS SHALL HAVE VOLUME DAMPERS.

13. WHERE FLOW EXCEEDS 150 CFM, THE CONTRACTOR SHALL USE SMOOTH 
RADIUS ELBOWS OR TURNING VANES.

14. ALL DUCT JOINTS SHALL BE SEALED IN ACCORDANCE WITH SMACNA 
STANDARDS.

15. ALL DUCT DIMENSIONS ARE NET INSIDE VALUES. DIMENSIONS MAY BE 
CHANGED PROVIDED THAT THE NET FREE AREA IS MAINTAINED.

16. ALL CONCEALED DUCTWORK SHALL BE INSULATED WITH 1" FIBERGLASS 
INSULATING BLANKET WITH ALUMINUM FOIL FACING.

17. ALL DUCTWORK SHALL BE CONSTRUCTED, ERECTED AND TESTED IN 
ACCORDANCE WITH THE LOCAL REGULATIONS AND PROCEDURES DETAILED 
IN THE APPLICABLE STANDARDS ADOPTED BY THE SHEET METAL AND AIR 
CONDITIONING CONTRACTORS NATIONAL ASSOCIATION. (SMACNA).

18. ALL PIPE SHALL BE SUPPORTED FROM THE BUILDING STRUCTURE IN A NEAT 
AND WORKMANLIKE MANNER. THE USE OF WIRE OR METAL STRAPS TO 
SUPPORT PIPES WILL NOT BE PERMITTED. REFER TO SPECIFICATIONS FOR 
MINUMUM SPACING OF PIPE SUPPORTS.

19. THE HVAC SYSTEMS SHALL BE TESTED AND BALANCED BY AN INDEPENDENT 
AGENCY, UNDER THE SUPERVISION OF A LICENSED PROFESSIONAL 
ENGINEER. A SEALED TYPE WRITTEN REPORT SHALL BE SUBMITTED TO THE 
ARCHITECT/ENGINEER.

20. ALL EQUIPMENT, DUCTS PIPING, AND OTHER DEVICES AND MATERIALS 
INSTALLED OUTSIDE OF THE BUILDING OR OTHERWISE EXPOSED TO THE 
WEATHER SHALL BE COMPLETELY WEATHERPROOFED.  

21. MECHANICAL EQUIPMENT, DUCTS AND PIPING ARE TO BE COORDINATED 
WITH STRUCTURAL JOISTS AND CROSS BRACING.

22. ALL EXPOSED PIPING IN OCCUPIED SPACES SUBJECT TO ARCHITECTURAL 
APPROVAL PRIOR TO INSTALLATION.

GENERAL NOTES
1. NOT ALL EXISTING CONDITIONS HAVE BEEN SHOWN. CONTRACTOR TO 

FIELD VERIFY ALL EXISTING CONDITIONS PRIOR TO DEMO.

2. CONTRACTOR SHALL PROTECT ALL WORK AND EXISTING CONDITIONS 
ASSOCIATED WITH THIS CONTRACT FROM DAMAGE, COVER ENDS OF PIPING 
AND DUCTWORK  NOT ACTIVELY BEING WORKED ON. IT IS THE 
CONTRACTOR RESPONSIBILITY TO REPAIR OR REPLACE ANY DAMAGED 
ITEMS THAT OCCURS DURING THIS CONSTRUCTION PROJECT AT NO COST 
TO THE OWNER.

3. REPLACE ALL REQUIRED EQUIPMENT, PIPING, HANGERS, CONTROLS AND 
ALL ASSOCIATED EXISTING SYSTEMS AS REQUIRED. TO REPLACE EACH 
SYSTEM, CONTRACTOR SHALL COORDINATE DEMOLITION WITH EXISTING 
SYSTEMS AND COMPONENTS TO REMAIN PRIOR TO WORK COMMENCING. 
EXISTING DUCTWORK IS TO REMAIN.

4. IT IS THE CONTRACTORS RESPONSIBILITY TO CLEAN UP ALL DEBRIS FROM 
SITE AT THE END OF EACH WORK DAY AND DISPOSE OFF EITHER IN LAY 
DOWN RECYCLE BINS PROVIDED BY THE CONTRACTOR OR OFFSITE ALL 
TOGETHER.

5. ALL DEMOLISHED EQUIPMENT SHALL BE TURNED OVER TO THE OWNER 
UNLESS DIRECTED OTHERWISE.  IF OWNER IS NOT TO KEEP DEMOLISHED 
EQUIPMENT, DISPOSE AS REQUIRED. 

6. THE CONTRACTOR SHALL VISIT THE SITE AND BE THOROUGHLY 
FAMILIARIZED WITH THE EXISTING CONDITIONS PRIOR TO BIDDING. 
INFORMATION GIVEN ON THESE DRAWINGS ABOUT THE EXISTING 
INSTALLATION HAS BEEN OBTAINED FROM THE EISTING AS-BUILT 
DRAWINGS BUT CANNOT BE GUARANTEED ACCURATE IN ALL RESPECTS. 
VERIFY ALL SUCH INFORMATION BEFORE PROCEEDING WITH ANY NEW 
WORK THAT MAY BE AFFECTED. INCLUDE AS PART OF THE CONTRACT AL 
WORK REQUIRED TO PRODUCE THE INDICATED RESULT. 

7. UPON SUBMITTING A BID THE CONTRACTOR SHALL BE HELD TO HAVE MADE 
SUCH EXAMINATIONS OF THE SITE AND NO ALLOWANCE FOR EXTRAS WILL 
BE ALLOWED FOR ANY ERROR OR OVERSIGHT RESULTING FROM THE 
CONTRACTORS UNFAMILIARITY WITH THE SITE OR EXISTING CONDITIONS. 

8. CONTRACTOR SHALL NOT SCALE DRAWINGS. DIMENSIONS MISSING FROM 
PLANS OR NEEDED FOR EXECUTION OF WORK SHALL BE CLARIFIED OR 
PROVIDED BY THE FACILITY REPRESENTATIVE BEFORE WORK IS INSTALLED. 

9. INTERRUPTION OF EXISTING SERVICES: THE CONTRACTOR'S ATTENTION IS 
CALLED TO THE PRESENCE OF EXISTING, CONDUIT, PIPING, ETC. THE 
CONTRACTOR WILL BE HELD RESPONSIBLE FOR THE PROPER AND 
APPROVED REPAIR OF ANY AND ALL DAMAGE CAUSED BY HIM OR HIS WORK 
TO EXISTING BUILDING. ANY INTERRUPTIONS REQUIRED SHALL BE 
SCHEDULED TO MINIMIZE INCONVENIENCE TO THE FACILITY, AND AT TIMES 
AS APPROVED IN ADVANCE BY THE FACILITY REPRESENTATIVE. NEW WORK 
AND ISNTALLATIONS SHALL BOT IMPAIR THE PROPER FUNCTIONING OF THE 
EXISTING FACILITY. THE COMPLETED PROJECT SHALL BE A PROPERLY 
FUNCTIONING ENTITY THROUGHOUT. FURNISH ALL LABOR AND MATERIALS 
REQUIRED TO RELOCATE, REMOVE, REINSTALL, RECONNECT REPLACE, 
ETC. ANY EXISTING PIPING TO ACCOMMODATE THE WORK. CONTRACTOR 
SHOULD CONSIDER IN HIS BID ANY EXTRA WORK REQUIRED TO MINIMIZE 
SHUTDOWN TIME. 

10. BEFORE DEMOLITION COMMENCES ON SITE, ALL EXISTING EQUIPMENT TO 
BE RETAINED AND REUSED WILL BE SURVEYED AND VALIDATED BY THE
CONTRACTOR TO ESTABLISH CONDITION AND CAPACITIES. ANY EXISTING 
DAMAGE TO EQUIPMENT IS TO BE RECORDED AT THIS STAGE BY THE 
CONTRACTOR AND A FULL WRITTEN REPORT SUBMITED TO THE FACILITY 
REPRESENTATIVE FOR REVIEW. THE REPORT WILL INCLUDE 
PHOTOGRAPHIC EVIDENCE OF DAMAGE. 

11. CONTRACTOR TO CROSS REFERENCE DEMOLITION AND NEW 
CONSTRUCTION DRAWINGS TO ENSURE CONSISTENCY IN DESIGN INTENT 
BEFORE PROCEEDING WITH ANY DEMOLITION WORK. ANY PIPE, VALVE, 
EQUIPMENT THAT IS MISTAKENLY DEMOLISHED SHALL BE RESTORED AT 
CONTRACTORS COST. 

12. ALL POWER SUPPLIES TO EXISTING EQUIPMENT TO BE REMOVED SHALL BE 
ISOLATED AND MADE SAFE PER NEX PRIOR TO DEMOLITION STARTS. THIS 
PROCESS SHALL BE COORDINATED WITH FACILITY REPRESENTATIVES. 

13. CONTRACTOR TO DO PRE-DEMOLITION SURVEY AND RED TAG UTILITIES 
FOR DEMOLITION. COORDIANTE WITH FACILITY REPRESENTATIVE ALL 
PROPOSED UTILITY SHUT DOWN AND ISOLATION PRIOR TO DEMOLITION. 

DEMO NOTES

1. AMERICANS WITH DISABILITIES ACT (ADA).
2. NFPA 90A; STANDARD FOR THE INSTALLATION OF AIR-CONDITIONING AND 
VENTILATING SYSTEMS. 
3. NFPA 90B: STANDARD FOR THE INSTALLATION OF WARM AIR HEATING AND AIR-
CONDITIONING SYSTEMS. 
4. NFPA 101: LIFE SAFETY CODE
5. ASHRAE 55 THERMAL ENVIRONMENTAL CONDITIONS FOR HUMAN OCCUPANCY. 
6. ASHRAE 62.1 VENTILATION FOR ACCEPTABLE INDOOR AIR QUALITY. 
8. 2022 CALIFORNIA MECHANICAL CODE
9. 2022 CALIFORNIA PLUMBING CODE
10. 2022 NATIONAL ELECTRICAL CODE 
11. 2022 TITLE 24 REQUIREMENTS
12. CALGREEN STANDARDS

OUTDOOR DESIGN CONDITIONS:

LOCATION:
SUMMER: 98DB, 70WB
WINTER: 35DB
ELEVATION: 115 FEET

APPLICABLE CODES AND DESIGN 

CONDITIONS

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300

Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY

OCTA

DRAWN BY: 

CHECKED BY: 

DATE: 

SCALE: 

SHEET: 

5/8/2024 11:15:02 AM
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NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW FAN.
2. CONTRACTOR TO VERIFY THAT EXISTING ELECTRICAL SERVICE IS ADEQUATE FOR NEW FAN.
3. PROVIDE WITH DISCONNECT, BY DIV 26.
4. PROVIDE WITH BACKDRAFT DAMPER. LISTED MAX ETERNAL STATIC PRESSURE [EXCLUDES/INCLUDES] DAMPER. - FOR EXHAUST FANS ONLY.
5. PROVIDE WITH NEMA PREMIUM EFFICIENCY MOTORS.
6. PROVIDE WITH WEATHERPROOF CONSTRUCTION.
7. EQUIPMENT FURNISHED WITH BACK DRAFT DAMPER, DUCT ADAPTERS, TWO SPEED, 2-WINDING FAN MOTOR. INTERLOCK WITH FUTURE LNG SYSTEM.
8. PROVIDE WITH DUCT ADAPTER, BACKDRAFT DAMPER, DISCONNECT SWITCH, SMOKE DETECTOR, S'TAT AND FILTERS.
9. EQUIPMENT BACKDRAFT DAMPER AND DISCONNECT SWITCH.
10. EXISTING EQUIPMENT TO REMAIN.

EF 8-1 DETAILING DETAILING/CLEANIN EQUIP. RM EXHAUST 750 - 0.5 ECM CENTRIFUGAL UPBLAST 1,502 0.16 1/4 1,725 DIRECT 115 / 1 2.9 4.00 15 45 N - - GREENHECK CUE-099-VG 1-6, 9

EF 7-2 BUS WASH BUS WASH EXHAUST 4,000 - 0.5 VFD CENTRIFUGAL UPBLAST 1,321 1.52 2 1,725 BELT 460 / 3 3.4 4.25 15 141 N - - GREENHECK CUBE-180-20 1-6, 9
EF 7-1 BUS WASH BUS WASH EXHAUST 8,000 - 0.5 VFD CENTRIFUGAL UPBLAST 601 1.59 2 1,725 BELT 460 / 3 3.4 4.25 15 206 N - - GREENHECK CUBE-300-20 1-6, 7

SF 6-2 FUEL/BRAKE BASEMENT 001 SUPPLY 4,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 855 1.93 2 1,725 BELT 460 / 3 3.4 4.25 15 427 N - - GREENHECK RSF-150-20 1-6, 8
SF 6-1 FUEL/BRAKE TIRE BAY RM 116 SUPPLY 9,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY BELT 3.69 5 1,725 BELT 460 / 3 7.6 9.50 15 783 N - - GREENHECK RSF-200-50 1-6, 8
EF 6-9 FUEL/BRAKE FUEL RM 115 EXHAUST 1,500 - 0.75 ECM CENTRIFUGAL UPBLAST 1,268 0.38 1/2 1,300 DIRECT 115 / 1 6.4 8.00 15 73 N - - GREENHECK CUE-140-VG 1-6, 9
EF 6-8 FUEL/BRAKE FLUID TANK 110/GREESE TANK 109 EXHAUST 440 - 0.25 ECM CENTRIFUGAL UPBLAST 1,388 0.06 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 34 N - - GREENHECK CUE-90-VG 1-6, 9
EF 6-7 FUEL/BRAKE C.A. 111/TEL. 112 EXHAUST 7,000 - 0.5 VFD CENTRIFUGAL UPBLAST 1,180 2.55 3 1,725 BELT 460 / 3 4.8 6.00 15 203 N - - GREENHECK CUBE-240HP-30 1-6, 9
EF 6-6 FUEL/BRAKE LOCKER/LAUNDRY EXHAUST 230 - 0.5 ECM CENTRIFUGAL UPBLAST 1,638 0.06 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 37 N - - GREENHECK CUE-080-VG 1-6, 9

(E) EF 6-5 FUEL/BRAKE WOMEN'S RM EXHAUST 100 - EXISTING TO REMAIN N - - DAYTON 5DVN8 10
EF 6-4 FUEL/BRAKE MEN'S RM EXHAUST 120 - 0.25 ECM CENTRIFUGAL UPBLAST 1,691 0.03 1/15 1,725 DIRECT 115 / 1 1.3 2.00 15 28 N - - GREENHECK CUE-060-VG 1-6, 9
EF 6-3 FUEL/BRAKE BODY/SHOP 118/116 EXHAUST 18,000 - 1.0 VFD CENTRIFUGAL UPBLAST 1,384 9.21 10 1,725 BELT 460 / 3 14.0 17.50 30 912 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 7
EF 6-2 FUEL/BRAKE FUEL AREA RM 115 EXHAUST 26,000 - 1.0 VFD CENTRIFUGAL UPBLAST 1,130 13.44 15 1,725 BELT 460 / 3 21.0 26.20 45 1,610 Y 58 x 58 54.5 x 54.5 GREENHECK QEI-33 1-6, 7
EF 6-1 FUEL/BRAKE BRAKE/BST RM 114/001 EXHAUST 31,000 - 1.0 VFD CENTRIFUGAL UPBLAST 996 15.20 20 1,725 BELT 460 / 3 27.0 33.80 60 1,900 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7

SF 5-16 MAINTENANCE LOADING ABY RM 170 SUPPLY 1,200 - 0.8 VFD CENTRIFUGAL ROOF SUPPLY 1,147 0.43 1/2 1,725 BELT 460 / 3 1.1 1.38 15 196 N - - GREENHECK RSF-90-5 1-6, 9
SF 5-15 MAINTENANCE TRAN DYN. RM 105 SUPPLY 820 - 0.4 VFD CENTRIFUGAL ROOF SUPPLY 764 0.15 1/2 1,725 BELT 460 / 3 1.1 1.38 15 194 N - - GREENHECK RSF-90-5 1-6, 8
SF 5-14 MAINTENANCE ELEC RM 220 SUPPLY 3,100 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 968 1.34 1 1/2 1,725 BELT 460 / 3 3.0 3.75 15 307 N - - GREENHECK RSF-120-5 1-6, 8
SF 5-13 MAINTENANCE ELEC RM 184 SUPPLY 1,200 - 0.8 VFD CENTRIFUGAL ROOF SUPPLY 1,147 0.43 1/2 1,725 BELT 460 / 3 1.1 1.38 15 196 N - - GREENHECK RSF-90-5 1-6, 8
SF 5-12 MAINTENANCE ELEC RM 185 SUPPLY 850 - 0.5 VFD CENTRIFUGAL ROOF SUPPLY 844 0.18 1/2 1,725 BELT 460 / 3 1.1 1.38 15 194 N - - GREENHECK RSF-90-5 1-6, 8

(E) SF 5-11 MAINTENANCE ELEC RM 137 EXHAUST 3,000 - EXISTING TO REMAIN N - - DAYTON SAU56 10
SF 5-10 MAINTENANCE STORAGE RM 155 SUPPLY 2,500 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 905 0.92 1 1,725 BELT 460 / 3 2.1 2.63 15 302 Y 30 x 30 34 x 34 GREENHECK RSF-120-10 1-6, 8
SF 5-9 MAINTENANCE BLDG MAINT. RM 150 SUPPLY 4,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 855 1.93 2 1,725 BELT 460 / 3 3.4 4.25 15 427 N - - GREENHECK RSF-150-20 1-6, 8
SF 5-8 MAINTENANCE COMP. SHOP. RM 143 SUPPLY 1,300 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 1,274 0.57 3/4 1,725 BELT 460 / 3 1.6 2.00 15 199 N - - GREENHECK RSF-90-7 1-6, 8

(E) SF 5-7 MAINTENANCE MECH SHOP RM 144 EXHAUST 3,000 - EXISTING TO REMAIN N - - DAYTON 5AU56 10
SF 5-6 MAINTENANCE CLEAN SHOP RM 141 SUPPLY 2,400 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 896 0.86 1 1,725 BELT 460 / 3 2.1 2.63 15 302 Y 30 x 30 34 x 34 GREENHECK RSF-120-10 1-6, 8
SF 5-5 MAINTENANCE BRAKE RM 121 SUPPLY 3,200 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 979 1.42 1.5 1,752 BELT 460 / 3 3.0 3.75 15 307 N - - GREENHECK RSF-120-15 1-6, 8
SF 5-4 MAINTENANCE REBUILT RM 106 SUPPLY 9,200 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 605 3.87 5 1,725 BELT 460 / 3 7.6 9.50 15 783 N - - GREENHECK RSF-200-50 1-6, 8
SF 5-3 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8
SF 5-2 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8
SF 5-1 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8

(E) EF 5-43 MAINTENANCE PAINT BOOTH EXHAUST - - EXISTING TO REMAIN N - - NEW YORK BLOWER PLR-33 10
EF 5-42 MAINTENANCE FUEL RM 102 EXHAUST 650 - 1.0 ECM CENTRIFUGAL UPBLAST 1,633 0.18 1/4 1,770 DIRECT 115 / 1 7.25 15 95 N - - GREENHECK USF-8-VG 1-6, 9
EF 5-41 MAINTENANCE UPHOLSTRY SHOP RM 151 EXHAUST 990 - 0.5 ECM CENTRIFUGAL UPBLAST 984 0.17 1/4 1,000 DIRECT 115 / 1 3.5 4.00 15 72 N - - GREENHECK CUE-140-VG 1-6, 9
EF 5-40 MAINTENANCE LOADING ABY RM 170 EXHAUST 1,100 - 0.5 ECM CENTRIFUGAL UPBLAST 1,328 0.22 1/4 1,400 DIRECT 115 / 1 3.5 4.00 15 57 N - - GREENHECK CUE-120-VG 1-6, 9
EF 5-39 MAINTENANCE EQUIP. STOR. RM 129 EXHAUST 375 - 0.5 ECM CENTRIFUGAL UPBLAST 1,525 0.10 1/6 1,725 DIRECT 115 / 1 2.3 3.00 15 40 N - - GREENHECK CUE-095-VG 1-6, 9
EF 5-38 MAINTENANCE TRAN DYN. RM 105 EXHAUST 850 - 0.5 ECM CENTRIFUGAL UPBLAST 1,448 0.17 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 5-37 MAINTENANCE ENG. DYN. RM 103 EXHAUST 15,000 7,500 1.0 VFD CENTRIFUGAL UPBLAST 1,191 6.15 7 1/2 1,725 BELT 460 / 3 11.0 13.80 20 886 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 9

(E) EF 5-36 MAINTENANCE ELEC RM 220 EXHAUST - - EXISTING TO REMAIN N - - DAYTON 4HZ45G 10
EF 5-35 MAINTENANCE ELEC RM 184 EXHAUST 1,300 - 0.63 ECM CENTRIFUGAL UPBLAST 1,425 0.33 1/2 1,450 DIRECT 115 / 1 6.4 8.00 15 37 N - - GREENHECK CUE-130-VG 1-6, 9
EF 5-34 MAINTENANCE ELEC RM 185 EXHAUST 2,850 - 0.5 ECM CENTRIFUGAL UPBLAST 1,312 0.87 2 1,725 DIRECT 460 / 3 3.2 4.00 15 119 N - - GREENHECK CUE-160-VG 1-6, 9
EF 5-33 MAINTENANCE C.A. RM 139 EXHAUST 6,500 - 1.0 VFD CENTRIFUGAL UPBLAST 1,185 2.78 3 1,725 BELT 460 / 3 4.8 6.00 15 203 N - - GREENHECK CUBE-240HP-30 1-6
EF 5-32 MAINTENANCE LUBE RM 138 EXHAUST 410 - 0.5 ECM CENTRIFUGAL UPBLAST 1,621 0.10 1/10 1,725 DIRECT 115 / 3 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 5-31 MAINTENANCE ELEC RM 137 EXHAUST 3,000 - 0.65 ECM CENTRIFUGAL UPBLAST 1,406 1.07 2 1,725 DIRECT 460 / 3 3.2 4.00 15 119 N - - GREENHECK CUE-160-VG 1-6, 9

(E) EF 5-30 MAINTENANCE TEL RM 136 EXHAUST 285 - EXISTING TO REMAIN N - - DAYTON 5DVP6 10
EF 5-29 MAINTENANCE STORAGE RM 155 EXHAUST 2,500 - 0.5 ECM CENTRIFUGAL UPBLAST 1,115 0.54 3/4 1,200 DIRECT 115 / 1 8.8 11.00 15 84 N - - GREENHECK CUE-160-VG 1-6
EF 5-28 MAINTENANCE BODY SHOP RM 174 EXHAUST 36,960 18,480 1.0 VFD CENTRIFUGAL UPBLAST 1,013 17.45 20 1,725 BELT 460 / 3 27.0 33.80 60 1,013 Y 64 x 64 64.5 x 64.5 GREENHECK QEI-40 1-6, 7

(E) EF 5-27 MAINTENANCE LOCKER RM 167 EXHAUST 140 - EXISTING TO REMAIN N - - DAYTON 5DVN6 10
EF 5-26 MAINTENANCE REV. TOIL. RM 160/161 EXHAUST 300 - 0.5 ECM CENTRIFUGAL UPBLAST 1,621 0.10 1/10 1,725 DIRECT 115 / 3 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 5-25 MAINTENANCE COMP EXCH. RM 148 EXHAUST 16,000 8,000 1.0 VFD CENTRIFUGAL UPBLAST 1,255 7.06 7 1/2 1,725 BELT 460 / 3 11.0 13.80 20 885 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 7
EF 5-24 MAINTENANCE BLDG MAINT. RM 150 EXHAUST 2,330 - 0.5 ECM CENTRIFUGAL UPBLAST 1,501 0.64 3/4 1,725 DIRECT 115 / 1 8.8 11.00 15 76 N - - GREENHECK CUE-140-VG 1-6, 9

(E) EF 5-23 MAINTENANCE COMP REP RM 143 EXHAUST 1,200 - EXISTING TO REMAIN N - - DAYTON - 10
EF 5-22 MAINTENANCE MACHINE RM 145 EXHAUST 3,100 - 0.5 VFD CENTRIFUGAL UPBLAST 1,053 0.78 1 1,725 BELT 460 / 3 2.1 2.63 15 132 N - - GREENHECK CUBE-180-10 1-6, 9
EF 5-21 MAINTENANCE MACHINE RM 144 EXHAUST 3,100 - 0.5 VFD CENTRIFUGAL UPBLAST 1,053 0.78 1 1,725 BELT 460 / 3 2.1 2.63 15 132 N - - GREENHECK CUBE-180-10 1-6, 9
EF 5-20 MAINTENANCE CLEAN SHOP 141 EXHAUST 2,600 - 0.5 VFD CENTRIFUGAL UPBLAST 1,635 0.87 1 1,725 BELT 460 / 3 2.1 2.63 15 97 N - - GREENHECK CUBE-140-10 1-6, 9
EF 5-19 MAINTENANCE BREAK RM 121 EXHAUST 3,500 - 0.5 VFD CENTRIFUGAL UPBLAST 968 1.11 1 1/2 1,725 BELT 460 / 3 3.0 3.75 15 140 N - - GREENHECK CUBE-200-15 1-6, 9
EF 5-18 MAINTENANCE REBUILT RM 108 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9
EF 5-17 MAINTENANCE REBUILT RM 107 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9
EF 5-16 MAINTENANCE REBUILT RM 106 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9

(E) EF 5-15 MAINTENANCE JAN RM 114 EXHAUST 315 - EXISTING TO REMAIN N - - DAYTON 5DVP0 10
(E) EF 5-14 MAINTENANCE WOMEN/SH RM 115 EXHAUST 660 - EXISTING TO REMAIN N - - DAYTON 20FT11 10

EF 5-13 MAINTENANCE MEN'S RM 109 EXHAUST 750 - 0.6 ECM CENTRIFUGAL UPBLAST 1,435 0.16 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
(E) EF 5-12 MAINTENANCE MEN'S RM 214, WOMEN 213 EXHAUST 500 - EXISTING TO REMAIN N - - DAYTON 5DVP0 10

EF 5-11 MAINTENANCE JAN RM 219 EXHAUST 80 - 0.3 ECM CENTRIFUGAL UPBLAST 1,453 0.02 1/15 1,725 DIRECT 115 / 1 1.3 2.00 15 28 N - - GREENHECK CUE-060-VG 1-6, 9
EF 5-10 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-9 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-8 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-7 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-6 MAINTENANCE STEAM CLEANER EXHAUST 10,000 5,000 1.0 VFD CENTRIFUGAL UPBLAST 1,433 4.16 5 1,725 BELT 460 / 3 7.6 9.50 15 617 Y 40 x 40 38.5 x 38.5 GREENHECK QEI-22 1-6, 7
EF 5-5 MAINTENANCE RM 178 EXHAUST 30,000 15,000 1.0 VFD CENTRIFUGAL UPBLAST 969 14.11 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-4 MAINTENANCE RM 178 EXHAUST 28,000 14,000 1.0 VFD CENTRIFUGAL UPBLAST 916 12.10 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-3 MAINTENANCE RM 178 EXHAUST 28,000 14,000 1.0 VFD CENTRIFUGAL UPBLAST 916 12.10 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-2 MAINTENANCE RM 181 EXHAUST 30,000 15,000 1.0 VFD CENTRIFUGAL UPBLAST 969 14.11 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-1 MAINTENANCE RUNNING REPAIR RM 181 EXHAUST 40,000 20,000 1.0 VFD CENTRIFUGAL UPBLAST 951 hh 25 1,725 BELT 460 / 3 34.0 42.50 70 2,350 Y 72 x 72 66 x 66 GREENHECK QEI-40 1-6, 7

SF 4-1 OPERATIONS ELEC RM 103 SUPPLY 700 - 0.37 ECM CENTRIFUGAL ROOF SUPPLY 681 0.10 1/4 1,725 BELT 115 / 1 5.8 7.25 15 175 N - - GREENHECK RSF-90-4 1-6, 8
EF 4-4 OPERATIONS OPER BLDG LOCKER EXHAUST 320 - 0.5 ECM CENTRIFUGAL UPBLAST 1,525 0.08 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 4-3 OPERATIONS OPER BLDG ELEC RM 103 EXHAUST 700 - 0.5 ECM CENTRIFUGAL UPBLAST 1,330 0.13 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 4-2 OPERATIONS OPER BLDG MEN'S RM EXHAUST 1,100 - 0.5 ECM CENTRIFUGAL UPBLAST 1,690 0.27 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 4-1 OREPATIONS OPER BLDG REST RM EXHAUST 540 - 0.5 ECM CENTRIFUGAL UPBLAST 1,300 0.10 1/4 1,725 DIRECT 115 / 1 2.9 4.00 15 45 N - - GREENHECK CUE-099-VG 1-6, 9

MARK NUMBER BUILDING UNIT/AREA SERVED TYPE ARRANGEMENT SPEED
(RPM) BHP HP SPEED

(RPM)
DRIVE
TYPE V / PH FLA MCA MOP

UNIT IDENTIFICATION

APPLICATION
MAX

AIRFLOW
(CFM)
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AIRFLOW

(CFM)
ESP

(IN-WG) DRIVE TYPE

FAN WHEEL FAN MOTOR ELECTRICAL
OPERATING

WEIGHT
(LBS.)

CURB
ADAPTER

REQUIRED
EXISTING

CURB SIZE
NEW CURB

SIZE MANUFACTURER MODEL NUMBER NOTES

FAN SCHEDULE
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NOTES:
1. PROVIDE WITH INLET HOOD
2. PROVIDE WITH SHUTOFF DAMPERS
3. PROVIDE WITH VIBRATION ISOLATORS
4. PROVIDE WITH PAINTED CABINET / ACCESSORIES
5. PROVIDE WITH DISCONNECT SWITCH BY DIVISION 26.
6. PROVIDE WITH REMOTE CONTROL STATION
7. PROVIDE WITH MRT TOUCH REMOTE CONTROL STATION.
8. PROVIDE WITH G-90 GALVANIZED STEEL FILTER.
9. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER MODEL PER SCHEDULE FOR NEW EQUIPMENT.
10. PROVIDE WITH EMERGENCY POWER OFF SWITCH.
11. EXISTING EQUIPMENT TO REMAIN.

(E) MAU 5-9 MAKEUP AIR UNIT MAINTENANCE PAINT BOOTH 37,800 2 - - - - - - - - - - - - - - - - 11

MAU 5-8 MAKEUP AIR UNIT MAINTENANCE CORR., RM 101 2,400 3 BELT 3 1,800 175,000 NATURAL GAS 10 - 14 460 / 3 5.9 115 / 1 500 1,187 39 52 140 VIBREX SRC-109 TRANE DFOA-109-HRB 1-10
MAU 5-7 MAKEUP AIR UNIT MAINTENANCE COMP. EXH., RM 148 6,000 3 BELT 7 1/2 1,800 223,000 NATURAL GAS 10 - 14 460 / 3 12.1 115 / 1 500 1,187 39 52 140 VIBREX SRC-115 TRANE DFOA-115-HRB 1-10
MAU 5-6 MAKEUP AIR UNIT MAINTENANCE BODY SHOP, RM 174 17,700 3 BELT 15 1,800 788,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 2,699 63 91 186 VIBREX SRC-125 TRANE DFOA-125-HRB 1-10
MAU 5-5 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 15,000 3 BELT 15 1,800 668,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-125-HRB 1-10
MAU 5-4 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 14,000 3 BELT 15 1,800 623,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-3 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 14,000 3 BELT 15 1,800 623,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-2 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 15,000 3 BELT 15 1,800 668,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-1 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 181 20,000 3 BELT 20 1,800 838,000 NATURAL GAS 10 - 14 460 / 3 28.1 115 / 1 500 2,699 63 91 186 VIBREX SRC-125 TRANE DFOA-125-HLB 1-10

MARK NUMBER TYPE BUILDING AREA SERVED
SUPPLY AIR

VOLUME
(CFM)

TOTAL STATIC
PRESSURE
(IN. W.C.)

MOTOR
TYPE

MOTOR
POWER

(HP)

MOTOR
SPEED
(RPM)

MAX INPUT
(BTU/H) FUEL TYPE

SUPPLY GAS
PRESSURE

(INWC)
UNIT

VOLT / PH FLA CONTROL V /
PH

CONTROL
TRANSFORMER

(VA)

UNIT OPERATING
WEIGHT

(LBS)
HEIGHT

(IN)
WIDTH

(IN)
LENGTH

(IN) CURB ADAPTER MODEL MANUFACTURER MODEL NOTES

UNIT IDENTIFICATION SUPPLY FAN HEATING ELECTRICAL PHYSICAL CHARACTERISTICS
MAKEUP AIR UNIT SCHEDULE

NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER MODEL PER SCHEDULE FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DIVISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.
17. PROVIDE WITH MERV-13 FILTER.

RTU 6-1 PACKAGED AC FUEL/BRAKE OFFICE VARIABLE DIRECT 1,570 0.5 DIRECT 95 135 R-410A 47,000 42,000 80 67 55 53 45,000 70 95 7 11 13.4 208 / 1 4.1 31.9 50 425 4.1 4 5.1 CA-TRN-1235-TRN-5750 TRANE 4WCC4048E1000A ALL

RTU 5-5 PACKAGED AC MAINTENANCE OFFICE VARIABLE DIRECT 770 1 DIRECT 95 50 R-410A 23,800 9,300 80 67 55 53 23,200 70 95 7 11 13.4 208 / 1 1.8 20.6 30 328 3.3 3.75 4.9 CA-TRN-1213-TRN-59... TRANE 4WCC4048E1000A ALL

RTU 5-4 PACKAGED AC MAINTENANCE OFFICE VARIABLE DIRECT 770 1 DIRECT 95 30 R-410A 23,800 6,600 80 67 55 53 23,200 70 95 7 11 13.4 208 / 1 1.8 20.6 30 328 3.3 3.75 4.9 CA-TRN-1213-TRN-59... TRANE 4WCC4048E1000A ALL

RTU 5-3 PACKAGED RTU MAINTENANCE REVENUE OFFICES VARIABLE DIRECT 5,400 1 DIRECT 95 1,250 R-410A 180,000 132,000 80 67 56 55 202 70 104 - 10.8 14.0 460 / 3 17.6 41.0 50 1,924 5 7.5 10.5 - TRANE YSJ1804S0L ALL

RTU 5-2 PACKAGED RTU MAINTENANCE BREAK ROOM VARIABLE DIRECT 5,040 1 DIRECT 95 1,115 R-410A 179,000 128,000 80 67 56 55 202 70 104 - 10.8 14.0 460 / 3 17.6 41.0 50 1,924 5 7.5 10.5 - TRANE YSJ1804S0L ALL

RTU 5-1 PACKAGED RTU MAINTENANCE 2ND FLR OFFICES VARIABLE DIRECT 5,910 1 DIRECT 95 830 R-410A 182,080 149,000 75 61 50 49 202 70 101 - 10.8 14.0 460 / 3 19.7 49.0 60 1,954 5 7.5 10.5 - TRANE YSJ210A4S0L ALL

RTU 4-4 PACKAGED RTU OPERATIONS SOUTH VARIABLE DIRECT 4,000 1 DIRECT 95 940 R-410A 119,000 92,000 80 67 58 57 121 70 97 - 11 14.6 460 / 3 10.5 25.0 30 995 4.2 4.4 7.3 - TRANE YSJ102A4S0L ALL

RTU 4-3 PACKAGED RTU OPERATIONS CENTRAL SOUTH VARIABLE DIRECT 4,100 1 DIRECT 95 885 R-410A 118,000 91,000 80 67 58 57 121 70 97 - 11 14.6 460 / 3 11.8 29.0 40 1,020 4.2 4.4 7.3 - TRANE YSJ120A4S0L ALL

RTU 4-2 PACKAGED RTU OPERATIONS CENTRAL NORTH VARIABLE DIRECT 2,350 1 DIRECT 95 100 R-410A 74,000 55,000 80 67 56 56 65 70 95 - 11 14.6 460 / 3 7.1 18.0 20 968 4.2 4.4 7.3 - TRANE YSJ072A4S0L ALL

RTU 4-1 PACKAGED RTU OPERATIONS NORTH VARIABLE DIRECT 4,830 1 DIRECT 95 740 R-410A 178,000 125500 80 67 55 54 202 70 108 - 11 14.6 460 / 3 17.4 41.0 50 1,925 5 7.5 10.5 CA-TRN-593-TRN-592-... TRANE YSJ1804S0L ALL

FAN DRIVE
TYPE

DESIGN
AIRFLOW

(CFM)

DESIGN
ESP

(INWC)
FAN DRIVE

TYPE REFRIG.
TOTAL COOLING

CAPACITY
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SENS.
COOLING

CAPACITY...
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DB (F)
ENTERING

WB (F)
LEAVING

DB (F)
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ENTERIN
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MARK NUMBER TYPE BUILDING AREA SERVED

INDOOR OUTDOOR
AMBIENT

DRY
BULB
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OUTSIDE

AIR
(CFM)

DX COOLING COIL HEATING COIL

HSPF EER SEER V / PH
SYSTE
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POWER

(kW)
MCA MOP

OPERATING
WEIGHT

(LBS)
HEIGHT

(FT)
WIDTH
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UNIT IDENTIFICATION FAN DATA COIL DATA EFFICIENCY ELECTRICAL UNIT DIMENSIONS

CURB ADAPTER
MODEL MANUFACTURER MODEL NOTES

PACKAGED ROOFTOP UNIT SCHEDULE
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DICISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.

AC 6-1 PACKAGED COOLING UNIT FUEL/BRAKE COMM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 CA-TRN-1213-TRN-590-9 TRANE 4TCC4042E1000A ALL

AC 5-2 PACKAGED COOLING UNIT MAINTENANCE LAN ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 5-1 PACKAGED COOLING UNIT MAINTENANCE COMM ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 4-2 PACKAGED COOLING UNIT OPERATIONS TELECOM ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 4-1 PACKAGED COOLING UNIT OPERATIONS COMPUTER ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 CA-TRN-1213-TRN-590-9 TRANE 4TCC4042E1000A ALL

MARK NUMBER TYPE BUILDING AREA SERVED FAN DRIVE
TYPE

DESIGN
AIRFLOW

(CFM)

AMBIENT
DRY BULB

(F)
REFRIGERANT

TOTAL COOLING
CAPACITY

(MBH)
EER SEER V / PH

SYSTEM
POWER

(kW)
MCA MOP FILTER

RATING
OPERATING

WEIGHT
(LBS)

HEIGHT
(IN)

WIDTH
(IN)

LENGTH
(IN)

UNIT IDENTIFICATION FAN DATA COIL DATA EFFICIENCY ELECTRICAL FILTER UNIT DIMENSIONS

CURB ADAPTER MODEL MANUFACTURER MODEL NOTES

PACKAGED AIR CONDITIONER SCHEDULE

NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DICISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.

HP 6-1 HEAT PUMP FUEL/BRAKE BLDG. OFFICE 4-SPEED DIRECT 770 0.5 95 30 R-410A 23,800 2.09 74 61 55 54 23,200 1.95 70 95 11 13.4 208 / 1 20.6 30 MERV 13 328 46 45 52 CA-TRN-1213-TRN-590-9 TRANE 4WCC4024E1000A ALL

HP 5-1 HEAT PUMP MAINTENANCE CONTROL 4-SPEED DIRECT 770 0.5 95 30 R-410A 23,800 2.09 76 62 55 54 23,200 1.95 70 95 11 13.4 208 / 1 20.6 30 MERV 13 328 46 45 52 - TRANE 4WCC4024E1000A ALL
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DESIGN
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OPERATING
WEIGHT
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UNIT IDENTIFICATION FAN DATA COIL DATA EFFICIENCY ELECTRICAL

FILTER
RATING

UNIT DIMENSIONS

CURB ADAPTER MODEL MANUFACTURER MODEL

NOTES

PACKAGED HEAT PUMP SCHEDULE
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SECURE FAN
TO CURB

(N) GASKET OR SEALANT

(N) COUNTERFLASHING
INTEGRAL TO FAN

(E) INSULATED ROOF 
CURB TO REMAIN.

(E) ROOF 
DECKING / SLAB

(E) ROOFING 
MATERIAL

NOTES:
COORDINATE SCOPE OF WORK WITH ROOFING CONTRACTOR / OWNER TO NOT VOID ANY  WARRANTIES.
CONTRACTOR IS TO REUSE EXISTING DUCT.
COORDINATE THE LOCATION AND SIZE OF THE EQUIPMENT RAIL BASED ON THE EQUIPMENT.
CONTRACTOR IS TO REUSE EXISTING INSULATED ROOF CURB AND/OR PROVIDE NEW ROOF CURB ADAPTERS 
AS SPECIFIED ON THE SCHEDULES.
THE TOP OF THE CURB IS TO BE MOUNTED A MINIMUM OF 18 INCHES / 46 CM ABOVE THE TOP OF THE ROOF 
UNLESS NOTED OTHERWISE.
PROVIDE A HINGED FAN BASE FOR ACCESS TO THE MOTORIZED DAMPER.
CONTRACTOR TO VERIFY EXISTING ROOF CURB IS ADEQUATE FOR NEW EQUIPMENT AND PROVIDE WITH CURB 
ADAPTER AS REQUIRED.

1.
2.
3.
4.

5.

6.
7.

(E) DUCT

(N) MOTORIZED DAMPER

(N) FAN

(N) DISCONNECT SWITCH

(N) BIRDSCREEN

(E) RETURN PLENUM(E) SUPPLY PLENUM

(E) CONDENSATE DRAIN

(E) NATURAL GAS PIPING

(E) ROOF CURB

(E) STRUCTURAL ROOF

(N) SPRING ISOLATORS

S

(N) MECHANICAL EQUIPMENT

NOTES:
CONTRACTOR SHALL PERFORM WORK IN A MANNER SO THAT NO WARRANTIES ARE VOIDED.
REFER TO THE CONTRACT DOCUMENTS FOR DUCT MATERIAL AND INSULATION REQUIREMENTS. 
THE CURB INSULATION SHALL BE EQUAL TO THE ROOF INSULATION RATING
COORDINATE THE LOCATION AND SIZE OF THE EQUIPMENT RAIL BASED ON THE EQUIPMENT.
CONTRACTOR TO REUSE EXISTING ROOF CURBS AND/OR PROVIDE NEW ROOF CURB ADAPTERS AS SPECIFIED 
ON THE SCHEDULES.
THE TOP OF THE CURB IS TO BE MOUNTED A MINIMUM OF 18 INCHES / 46 CM ABOVE THE TOP OF THE ROOF 
UNLESS NOTED OTHERWISE.
PROVIDE A HINGED FAN BASE FOR ACCESS TO THE MOTORIZED DAMPER
CONTRACTOR TO VERIFY EXISTING ROOF CURB IS ADEQUATE FOR NEW EQUIPMENT AND PROVIDE WITH CURB 
ADAPTER AS REQUIRED.

1.
2.
3.
4.
5.

6.

7.
8.

DUCT SMOKE DETECTOR

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -
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GENERAL EXHAUST EMCS POINTS LIST
TAG NAME/FUNCTION AI AO DI DO REMARKS

1 EXHAUST FAN ENABLE/DISABLE √

2 EXHAUST FAN ALARM √

GENERAL EXHAUST ALARMS
DESIGNATION POINT PROTOCOL

EXHAUST FAN
FAILURE 2 ALARM AT OPERATOR'S SYSTEM TERMINAL.

SEQUENCE OF OPERATION

OCCUPIED MODE:
EQUIPMENT SHALL OPERATE CONTINUOUSLY IN OCCUPIED
(ENABLED) MODE. EF-X SHALL BE NORMALLY OFF.

EF
1 1

2

APPLIES TO ALL EXHAUST FANS

PG

HIGH 
PRESSURE 

ALARM

FULLY 
MODULATING

DAMPER
END

SWITCH

H

H

NATURAL GAS 
PREHEAT 

COIL

OA 
TEMPERATURE 

PREHEAT 
TEMPERATURE 

VFD

SPEED 
CONTROL

START/
STOP

SA
TEMPERATURE 

SP

L
CEILING IN 
SPACE

H

2/3 DOWN THE 
DUCT STATIC 

PRESSURE

OUTSIDE 
AIR

SUPPLY
AIR

BACNET
MS/TP

PACKAGED CONTROLLER

STATUS

CT

TYPICAL MAKEUP AIR UNIT

MAKEUP AIR HANDLER SEQUENCE OF OPERATION

GENERAL
1. ALL HAND-OFF-AUTO (HOA) SWITCHES NORMALLY REMAIN IN THE AUTO POSITION AND THE HAND AND OFF POSITIONS ARE USED FOR MAINTENANCE SITUATIONS. ALL SETPOINTS, DEADBANDS, AND TIME DELAY 

INTERVALS DESCRIBED IN SEQUENCE SHALL BE ADJUSTABLE BY SYSTEM OPERATORS.  APPROPRIATE DEADBANDS AND TIME DELAYS SHALL BE USED TO PREVENT SHORT CYCLING SITUATIONS.
2. PROVIDE AND INSTALL ALL NECESSARY COMPONENTS AND ACCESSORIES FOR A COMPLETE AND OPERATIONAL SYSTEM INCLUDING, BUT NOT LIMITED TO SENSORS, RELAYS, COMMUNICATION WIRING AND CONDUIT, 

AND ALL NECESSARY ELECTRICAL DEVICES, WIRING, AND CONDUIT.
3. ALL MAKEUP AIR UNITS (MAU) SHALL INTERLOCK WITH EXHAUST FANS. REFER TO FLOOR PLANS FOR FURTHER DETAILS.

SCHEDULING
THE MAU SHALL HAVE SCHEDULING FUNCTIONALITY THROUGH THE DDC SYSTEM.

START UP MODE
1. UPON STARTUP OF EXHAUST FANS, DDC SHALL ISSUE COMMAND TO MAH FOR STARTUP.
2. THE OUTSIDE AIR DAMPER SHALL OPEN TO MINIMUM POSITION. THE DAMPER END-SWITCH SHALL VERIFY THAT THE DAMPER IS NOT CLOSED PRIOR TO ENERGIZING THE SUPPLY FAN. 
3. THE SUPPLY FAN SHALL BE ENERGIZED.

SUPPLY FAN CONTROL
1. THE SUPPLY FAN IS ENERGIZED AND RUNS CONTINUOUSLY.
2. DDC MONITORS THE SUPPLY FAN THROUGH ITS CURRENT SENSOR.  UPON A FAILURE, AN ALARM IS ISSUED.

SAFETY CONTROL
1. IF SMOKE IS DETECTED IN THE AIRSTREAM BY A DUCT SMOKE DETECTOR OR THE FIRE ALARM ZONE MODULE INDICATES A ZONE ALARM, THE SYSTEM SHALL BE DEACTIVATED 

FILTER MONITORING
1. DDC SHALL MONITOR THE AIR FILTER PRESSURE DROP AND ISSUE A DIRTY FILTER ALARM UPON HIGH DIFFERENTIAL PRESSURE.

VENTILATION 
1. DDC SHALL MODULATE SUPPLY FAN TO MAINTAIN A SPACE PRESSURE SET POINT.  

FULLY 
MOD.

M
MG

DI

DIDI AO AO

AODO

AIAIAI

DPT

T T

T

NC DPT

AI
DPT

DI

NC

AODI

T

AI

T

AI

AODO

T

AI

DPT

AI

DI

AO
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SEQUENCE OF OPERATION

GENERAL
1. ALL HAND-OFF-AUTO (HOA) SWITCHES NORMALLY REMAIN IN THE AUTO POSITION AND THE HAND AND 

OFF POSITIONS ARE USED FOR MAINTENANCE SITUATIONS. ALL SETPOINTS, DEADBANDS, AND TIME 
DELAY INTERVALS DESCRIBED IN SEQUENCE SHALL BE ADJUSTABLE BY SYSTEM OPERATORS. 
APPROPRIATE DEADBANDS AND TIME DELAYS SHALL BE USED TO PREVENT SHORT CYCLING 
SITUATIONS.

2. PROVIDE AND INSTALL ALL NECESSARY COMPONENTS AND ACCESSORIES FOR A COMPLETE AND 
OPERATIONAL SYSTEM INCLUDING, BUT NOT LIMITED TO SENSORS, RELAYS, COMMUNICATION 
WIRING AND CONDUIT, AND ALL NECESSARY ELECTRICAL DEVICES, WIRING, AND CONDUIT.

START-UP
1. THE ROOFTOP UNIT SHALL BE ACTIVATED BY THE MECHANICAL CONTROLLER AND SHALL RUN 

CONTINUOUSLY.
2. THE UNIT SHALL MONITOR AND LOG ALL SENSOR INPUTS.

SUPPLY FAN CONTROL
1. THE SUPPLY FAN IS ENERGIZED AND RUNS CONTINUOUSLY.
2. CONTROLLER SHALL MODULATE THE SUPPLY FAN SPEED BETWEEN MANUFACTURER'S ESTABLISHED 

RANGE TO MAINTAIN SPACE TEMPERATURE SETPOINT.
3. DDC MONITORS THE SUPPLY FAN THROUGH ITS CURRENT SENSOR. UPON A FAILURE, AN ALARM IS 

ISSUED.

DIFFERENTIAL 
PRESSURE

OUTSIDE 
AIR

CONDENSER 
AIR

SPACE 
TEMP

DX

EVP

FULLY 
MODULATING

ROOFTOP UNIT OPERATION
1. CONTROLLER SHALL PROVIDE ALL CONTROL OF SUPPLY FANS, CONDENSER FANS, MODULATING 

DAMPERS, COOLING COIL, REHEAT COIL, COMPRESSOR, AND ASSOCIATED COMPONENTS OF THE 
RTU UNIT.

2. ROOFTOP UNIT SHALL PROVIDE CONTINUOUS COOLING TO THE OFFICE SPACE BASED ON A 15-MIN 
AVERAGE RETURN AIR TEMPERATURE.

3. ROOFTOP UNIT SHALL PROVIDE ADJUSTABLE DISCHARGE AIR TEMPERATURE.

FILTER MONITORING
1. THE UNIT CONTROLLER SHALL MONITOR THE AIR FILTER DIFFERENTIAL PRESSURE DROP AND 

ISSUE A DIRTY FILTER ALARM UPON HIGH DIFFERENTIAL PRESSURE.

SAFETY CONTROL
1. IF SMOKE IS DETECTED IN THE AIRSTREAM BY A DUCT SMOKE DETECTOR OF THE FIRE ALARM 

ZONE MODULE INDICATES A ZONE ALARM, THE UNIT SHUTS DOWN. REFER TO SHUTDOWN MODE.
IF A CONTROLLING SENSOR IS DETERMINED TO HAVE FAILED THAT WOULD DAMAGE THE 
EQUIPMENT OR CAUSE INAPPROPRIATE CONDITIONS IN THE SPACE, THE UNIT SHUTS DOWN. 
REFER TO SHUTDOWN MODE

SHUTDOWN MODE CONTROL
1. UPON A SHUTDOWN COMMAND FROM THE UNIT CONTROLLER OR A SAFETY CONTROL DEVICE 

COMMAND, THE UNIT COMMENCES SHUTDOWN.
2. THE SUPPLY FAN AND CONDENSER FAN ARE COMMANDED OFF.
3. THE RETURN AIR DAMPER IS MODULATES TO FULLY OPEN AND THE OUTSIDE AIR DAMPER 

MODULATES TO FULLY CLOSED.

SET POINTS
1. COOLING DISCHARGE AIR TEMPERATURE SETPOINT   55 F (ADJ)
2. ROOM DIFFERENTIAL PRESSURE +0.025 INWC (ADJ)
3. ROOM DIFFERENTIAL PRESSURE TIME DELAY   1 MIN (ADJ)

RTU CONTROLLER
(SEE SPECIFICATIONS)

RETURN AIR 
FROM SPACE

SUPPLY 
AIR

EC

MIXING 
BOX

SUPPLY 
FANS

CONDENSER 
AIR

EC

FULLY 
MODULATING

SUPPLY AIR 
TEMPERATURE

CONDENSER 
FANS

ECONOMIZER 
DAMPER

M

RETURN 
DAMPER

S

SMOKE 
DETECTOR

FULLY 
MODULATING

FULLY
MOD.

RTU

NC

MAIN BMS 
SYSTEM

AO AO AODI
AO

AI AI AI

TS

TS

DPT

PG

RETURN AIR 
TEMPERATURE

AI

TS

TYPICAL ROOFTOP UNIT

AI

DPT

PG

AI

T

AO AO

T

AIDI AOAO

T

AI
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F.1 F.2 F.3 F.4 F.5 F.6

F.A

F.B

F.C

F.D

F.E

F.F

HP 6-1

SF 6-2
EF 6-1

SF 6-1

EF 6-2

EF 6-3

RTU 6-1

AC 6-1

EF 6-6 EF 6-4

(E)EF 6-5

EF 6-9

EF 6-8
EF 6-7M:03

M:03

M:03

M:06

M:03

M:01

M:03 M:05

M:02

M:03

M:03

M:04

M:02
M:03

GENERAL NOTES
1. COORDINATE LOCATIONS OF ALL EQUIPMENT AND ROUTING 

OF ALL DUCTWORK AND PIPING WITH OTHER TRADES PRIOR 
TO ANY ROUGH-IN. PROVIDE OFFSETS AND TRANSITIONS 
WHERE REQUIRED TO ACCOMODATE BUILDING CONDITIONS
AND PRESERVE HEADROOM.

2. INSTALL AND ROUTE CONDENSATE PIPING FOR ROOFTOP 
HVAC EQUIPMENT AND ROUTE AT LEAST 12 FEET AWAY 
FROM UNIT IN DIRECTION OF ROOF SLOPE AND ROOF 
DRAINS, MIN 1% PIPE SLOPE.

3. INSTALL EQUIPMENT LEVEL ON ROOF.
4. MAINTAIN MINIMUM OF 10'-0" OF HORIZONTAL DISTANCE 

BETWEEN BUILDING OUTDOOR AIR INTAKE AND BUILDING
EXHAUST AIR AND PLUMBING VENTS.

5.  EXISTING ROOF CURB AND DUCT TO BE REUSED. 
CONTRACTOR TO PROVIDE CURB ADAPTER FOR NEW 
EQUIPMENT PER SCHEDULE.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300

Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY

OCTA

DRAWN BY: 

CHECKED BY: 

DATE: 

SCALE: 

SHEET: 

5/8/2024 11:15:07 AM

A
u

to
d

e
s
k 

D
o

c
s:

//
2

0
1

4
2

3
3
7

0
3

_
S

a
n

ta
_
A

n
a
_
B

u
s
/m

e
c
h

_
S

a
n

ta
A

n
a

B
u

s_
2

0
1

4
2

3
3
7

0
3

.r
vt

As indicated

M-220

RW

GY

F
U

E
L

/B
R

A
K

E
/T

IR
E

 R
E

P
A

IR
B

U
IL

D
IN

G
 M

E
C

H
A

N
IC

A
L

 R
O

O
F

P
L

A
N

R
E

P
L

A
C

E
M

E
N

T
 O

F
 M

E
C

H
A

N
IC

A
L

 U
N

IT
S

 A
T

 S
A

N
T

A
A

N
A

 B
U

S
 B

A
S

E

SG

43
01

 W
. M

A
C

 A
R

T
H

U
R

 B
L

V
D

., 
S

A
N

T
A

 A
N

A
, C

A

3/32" = 1'-0"M-220
1 FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL ROOF PLAN

R
E

V
IS

IO
N

D
E

S
C

R
IP

T
IO

N
D

A
T

E

9
0

%
 C

O
N

S
T
R

U
C

T
I O

N
 D

R
A

W
IN

G
 S

U
B

M
IT

T
A

L
1

2
/0

7
/ 2

0
2
3

9
0

%
 U

P
D

A
T
E

D
 C

O
N

S
T
R

U
C

T
IO

N
 S

U
B

M
IT

T
A

L
2

/1
3
/2

0
2
4

1
0
0

%
 C

O
N

S
T
R

U
C

T
IO

N
 D

R
A

W
IN

G
 S

U
B

M
IT

T
A

L
3

/2
7
/2

0
2
4

1
0
0

%
 R

E
S

U
B

M
IT

T
A

L
5

/1
3
/2

0
2
4

N

Keynote Legend

Key Value Keynote Text

M:01 EXISTING MECHANICAL EQUIPMENT.
M:02 INSTALL NEW SUPPLY FAN AND RECONNECT TO

EXISTING DUCTWORK BELOW
M:03 INSTALL NEW EXHAUST FAN AND RECONNECT TO

EXISTING DUCTWORK BELOW
M:04 INSTALL NEW HEAT PUMP AND RECONNECT TO EXISTING

DUCTWORK BELOW
M:05 INSTALL NEW ROOFTOP UNIT AND RECONNECT TO

EXISTING DUCTWORK BELOW
M:06 INSTALL NEW AIR CONDITIONING UNT AND RECONNECT

TO EXISTING DUCTWORK BELOW
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PROJECT NOTES
1. THE ELECTRICAL CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS 

FROM AUTHORITIES HAVING JURISDICTION AND PAY ALL ASSOCIATED FEES.

2. LOCATE JUNCTION AND PULL BOXES AS REQUIRED TO ALLOW ACCESS AFTER 
EQUIPMENT AND APPURTENANCES ARE INSTALLED. COORDINATE EXACT 
LOCATIONS WITH THE OTHER TRADES. COORDINATE LOCATIONS AND 
ELEVATIONS OF ELECTRICAL DEVICES WITH DRAWINGS AND OTHER TRADES 
PRIOR TO INSTALLATION.

3. PROTECT PERMANENT BUILDING FINISHES FROM DAMAGE DURING 
CONSTRUCTION PERIOD. PROVIDE PLYWOOD OR SIMILAR MATERIAL UNDER 
EQUIPMENT OR MATERIALS STORED ON FLOORS, AND IN AREAS WHERE 
CONSTRUCTION MAY DAMAGE FINISHES. SURFACES OR FINISHES DAMAGED 
DURING CONSTRUCTION SHALL BE REPLACED AT THE COST OF THE 
CONTRACTOR AT FAULT.

4. CONTRACTORS SHALL COORDINATE LOCATIONS OF FIXTURES AND 
ELECTRICAL DEVICES INSTALLED IN OR ON THE CEILING WITH 
ARCHITECTURAL REFLECTED CEILING PLAN. CEILING MOUNTED ELECTRICAL 
DEVICES SHALL BE MOUNTED IN THE CENTER OF THE CEILING TILES, UNLESS 
OTHERWISE NOTED.

5. WHERE DIRECTED TO USE OR RETAIN EXISTING CIRCUITS, AND THE CIRCUIT 
NUMBERS DIFFER FROM THE DRAWING, UPDATE DIRECTORIES AND RECORD 
DRAWINGS.

6. PROPERLY SUPPORT PER CODE LOW VOLTAGE CABLING NOT IN CONDUIT. IN 
AREAS SUCH AS CORRIDORS DESIGNATED FOR NEW CEILINGS AND FINISHES, 
SUPPORT EXISTING ELECTRICAL DEVICES AND EQUIPMENT IN AND ABOVE 
THE CEILING, INCLUDING CONDUIT AND CABLING. PROVIDE PROPER 
PERMANENT SUPPORT AS NEEDED TO COMPLY WITH CODE AND TAKE 
WEIGHT OFF CEILING SUPPORTS. REMOVE AND REINSTALL ELECTRICAL 
DEVICES AND EQUIPMENT AS NEEDED FOR PAINTING, WALL COVERINGS, 
CEILINGS, AND FINISH WORK. REFER TO ARCHITECTURAL DRAWINGS. LOW 
VOLTAGE CABLING LOCATED IN EXPOSED STRUCTURE (CEILING) AREAS 
SHALL BE INSTALLED IN CONDUIT (OR CABLE TRAY, IF APPLICABLE) AND 
ROUTED TIGHT TO DECK. INSTALLATIONS NOT IN COMPLIANCE WITH THIS 
REQUIREMENT SHALL BE REMOVED AND REINSTALLED AT CONTRACTOR'S 
EXPENSE.

7. WHERE PROJECT PHASING IS INDICATED IN ANY PART OF THE WORKING 
DOCUMENT PACKAGE, ELECTRICAL CONTRACTOR IS TO PLAN WORK SO AS 
TO FACILITATE SUCH PHASING.

8. FOR BRANCH CIRCUITS OVER 75’ (25 METERS) IN LENGTH (TOTAL ONE WAY) 
FROM THE PANEL, THE ELECTRICAL CONTRACTOR SHALL CALCULATE THE 
VOLTAGE DROP AND PROVIDE AN APPROPRIATE CONDUCTOR SIZE TO 
ACHIEVE NO MORE THAN 3% MAXIMUM ALLOWABLE VOLTAGE DROP.

9. DO NOT SCALE THE DRAWINGS. BECAUSE OF THE SCALE OF THE DRAWINGS, 
IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS OR OTHER SIMILAR 
ITEMS WHICH MAY BE REQUIRED TO MAKE A COMPLETE OPERATING SYSTEM. 
CAREFULLY INVESTIGATE CONDITIONS AFFECTING WORK AND INSTALL WORK 
IN SUCH MANNER THAT INTERFERENCES BETWEEN PIPES, CONDUITS, DUCTS, 
EQUIPMENT, ARCHITECTURAL AND STRUCTURAL FEATURES SHALL BE 
AVOIDED.

PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH 

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES. 
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING 
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A 
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO 
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION 
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL 
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED 
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM 
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE 
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

RACEWAYS
RACEWAY CONCEALED IN CEILING OR WALL. EXPOSED 
RACEWAY IS ALLOWED ONLY WHERE NOTED.
RACEWAY BELOW SLAB OR UNDERGROUND

RACEWAY UP

RACEWAY DOWN

RACEWAY STUB-OUT WITH BUSHING

RACEWAY CONTINUATION

JUNCTION BOX, CEILING OR ABOVE CEILING MOUNTED

PULL BOX

JUNCTION BOX, WALL MOUNTED

J

PB

J

JUNCTION BOX, IN-GROUNDJ

SURFACE RACEWAY (HORIZONTAL/VERTICAL)

WORK DEFINITION

EXISTING

REMOVE EXISTING

NEW WORK

FUTURE

TEMPORARY, AS NOTED

REMOVE EXISTING ELECTRICAL EQUIPMENT

???

KEY NOTE?:##

EQUIPMENT IDENTIFICATION

MECHANICAL EQUIPMENT IDENTIFICATIONxx
x-x

RECEPTACLESCIRCUITS
EMERGENCY NORMAL

SINGLE RECEPTACLE, 120V

N/A

DUPLEX RECEPTACLE, 120V

DOUBLE DUPLEX RECEPTACLE, 120V

RECEPTACLE, NEMA #

COMBINATION RECEPTACLE, NEMA # AND 120V

INDICATES TWIST LOCK

CLOCK RECEPTACLE, 120V

CORD DROP, 120V

MULTI-SERVICE FLOOR BOX (RECEPTACLES AS 
INDICATED)

MULTI-SERVICE POKE THRU (RECEPTACLES AS 
INDICATED)
MULTI-SERVICE POWER POLE (RECEPTACLES AS 
INDICATED)

MULTI-SERVICE ASSEMBLY (RECEPTACLES AS 
INDICATED)

SINGLE RECEPTACLE, 120V, CEILING MOUNTED

DUPLEX RECEPTACLE, 120V, CEILING MOUNTED

DOUBLE DUPLEX RECEPTACLE, 120V, CEILING 
MOUNTED

N/A

N/A

N/A

N/A

N/A

INDICATES 15AN/A

RECEPTACLE TYPES

DEDICATED CIRCUITD

GROUND FAULT CIRCUIT INTERRUPTERG
GROUND FAULT CIRCUIT INTERRUPTER AND TAMPER 
RESISTANTGT

ISOLATED GROUNDIG

TAMPER RESISTANTT

INTEGRAL USB PORT(S)U

WEATHER RESISTANT COVERWP

SURGE PROTECTORS

INDICATES FULLY CONTROLLEDN/A

FURNITURE SYSTEMS RECEPTACLE, 120V

N/A

ARC FAULT CIRCUIT INTERRUPTERA
ARC FAULT CIRCUIT INTERRUPTER AND TAMPER 
RESISTANTAT

#

#

#

#

RECEPTACLE, NEMA #, CEILING MOUNTED##

CEILING CORD DROP, 120V

SPLIT WIRED RECEPTACLE, 120V, TOP CONTROLLED, 
BOTTOM CONSTANTLY ENERGIZED

PLUG STRIP (HORIZONTAL/VERTICAL)N/A

MULTI-SERVICE FURNITURE BOX (RECEPTACLES AS 
INDICATED)N/A

INDICATES MOUNTED ABOVE COUNTER BACKSPLASH

MULTI-SERVICE CEILING BOX (RECEPTACLES AS 
INDICATED)N/A

MULTI-SERVICE WALL BOX (RECEPTACLES AS 
INDICATED)N/A

ELECTRICAL EQUIPMENT

EQUIPMENT CABINET OR PANEL
EQUIPMENT CONNECTION, FILL INDICATES 
EMERGENCY CIRCUIT
GROUND BAR

MOTOR CONNECTION, 1Ø

MOTOR CONNECTION, 3Ø

BUS DUCT

BUS DUCT PLUGB

SURGE PROTECTIVE DEVICE

TRANSFORMER, NOT TO SCALE

TRANSFORMER, DRAWN TO SCALE

SPD

T

T

480V OR 600V POWER PANELBOARD

208V OR 240V POWER PANELBOARD

AUTOMATIC TRANSFER SWITCHATS

CONTROLS

FUSED SAFETY SWITCH, FUSE RATING INDICATED

NON-FUSED SAFETY SWITCH

COMBINATION MOTOR STARTER AND FUSED SAFETY 
SWITCH, FUSE RATING INDICATED
MOTOR STARTER

MANUAL MOTOR STARTER

ENCLOSED CIRCUIT BREAKER

ENCLOSED CONTACTOR

AUTOMATIC DOOR PUSHPLATE

EMERGENCY SHUTDOWN

DEAD FRONT GFCI

DIRECT DIGITAL CONTROL PANEL

RELAY

THERMOSTAT

TIME CLOCK

VARIABLE FREQUENCY DRIVE

PUSH BUTTON CONTROL STATION

DDC

R

TC

VFD

TOGGLE SWITCH, MOTOR RATEDM

T

TOUCHLESS AUTOMATIC DOOR OPENER

T
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ABBREVIATIONS
#/C MULTI-CONDUCTOR, # INDICTATES

QUANTITY
(D) DEMOLISH
(E) EXISTING
(N) NEW
(R) EXISTING TO BE RELOCATED
1/C SINGLE CONDUCTOR
A AMPS
A/C AIR CONDITIONING UNIT
AC ALTERNATING CURRENT
ACH ABOVE COUNTER HEIGHT
ACT ACOUSTICAL CEILING TILE
ADA AMERICANS WITH DISABILITIES ACT
ADJ ADJUSTABLE
AF AMP FRAME
AFC ABOVE FINISHED CEILING
AFCI ARC FAULT CIRCUIT INTERRUPTER
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AHJ AUTHORITY HAVING JURISDICTION
AHU AIR HANDLING UNIT
AIC AMPERE INTERRUPTING CAPACITY
AL ALUMINUM
ALD ASSISTED LISTENING DEVICE
ALT ALTERNATE
ARCH ARCHITECTURAL
AS AMP SWITCH
AT AMP TRIP
ATS AUTOMATIC TRANSFER SWITCH
AUTO AUTOMATIC
AV AUDIO VISUAL
AVG AVERAGE
AWG AMERICAN WIRE GAUGE
BC BONDING CONDUCTOR
BCU BARE COPPER
BFC BELOW FINISHED CEILING
BFG BELOW FINISHED GRADE
BKR BREAKER
BLDG BUILDING
BOF BOTTOM OF FIXTURE
BOH BACK OF HOUSE
BTM BOTTOM
C CONDUIT
C/W COMPLETE WITH
CAP CAPACITY
CATV COMMUNITY ANTENNA TELEVISION
CB CIRCUIT BREAKER
CCTV CLOSED CIRCUIT TELEVISION
CEC CANADIAN ELECTRIC CODE
CFOI CONTRACTOR FURNISHED, OWNER

INSTALLED
CIRC CIRCULATING
CKT CIRCUIT
CL CENTERLINE
CLG CEILING
CM CEILING MOUNTED
CMU CONCRETE MASONRY UNIT
CO CONDUIT ONLY
COMM COMMUNICATIONS
CONC CONCRETE
CONN CONNECTION
CONST CONSTRUCTION
CONT CONTINUOUS
CONTR CONTRACTOR
CPT CONTROL POWER TRANSFORMER
CPU CENTRAL PROCESSING UNIT
CR CRITICAL BRANCH
CT CURRENT TRANSFORMERS
CTR CENTER
CU COPPER
CUH CABINET UNIT HEATER
D DEDICATED
DALI DIGITAL ADDRESSABLE LIGHTING

INTERFACE
DC DIRECT CURRENT
DET DETAIL
DIA DIAMETER
DIM DIMENSION
DISC DISCONNECT
DIV DIVISION
DL DAMP LOCATION
DMX DIGITAL MULTIPLEX
DMX-RDM DIGITAL MULTIPLEX REMOTE

DEVICE MANAGEMENT
DN DOWN
DP DISTRIBUTION PANEL
DPDT DOUBLE POLE, DOUBLE THROW
DPR DAMPER
DPST DOUBLE POLE, SINGLE THROW
DWG DRAWING
DWH DOMESTIC WATER HEATER
EA EACH
EC ELECTRICAL CONTRACTOR
EF EXHAUST FAN
ELEC ELECTRICAL
ELEV ELEVATOR
EM EMERGENCY
EM GEN EMERGENCY GENERATOR
EMT ELECTRICAL METALLIC TUBING
ENCL ENCLOSURE
EP ELECTRIC-PNEUMATIC
EPO EMERGENCY POWER OFF
EQ EQUIPMENT BRANCH
EQUIP EQUIPMENT

ABBREVIATIONS
ETD EMERGENCY TRANSFER DEVICE
EWC ELECTRIC WATER COOLER
EXH EXHAUST
EXP EXPLOSION PROOF
EXTER EXTERIOR
F&I FURNISHED AND INSTALLED
FA FIRE ALARM
FAA FIRE ALARM ANNUNCIATOR
FACP FIRE ALARM CONTROL PANEL
FB FLOOR BOX
FCU, FC FAN COIL UNIT
FLR FLOOR
FLUOR FLUORESCENT
FO FIBER (FIBRE) OPTIC
FOH FRONT OF HOUSE
FP FIRE PROTECTION
FPC FORWARD PHASE CONTROL
FS FUSIBLE SWITCH
FSCS FIRE FIGHTER SMOKE CONTROL

STATION
FU FUSE
FVNR FULL VOLTAGE NON REVERSING
FVR FULL VOLTAGE REVERSING
G, GND GROUND
G/Y GREEN YELLOW
GA GAUGE
GAL GALLONS
GC GENERAL CONTRACTOR
GEN GENERATOR
GFI, GFCI GROUND FAULT (CIRCUIT)

INTERRUPTER
H HOT CONDUCTOR
HC HORIZONTAL CROSS CONNECT
HD HAND DRYER
HFF HANDS FREE FIXTURE
HH HANDHOLE
HID HIGH INTENSITY DISCHARGE
HK HOUSE KEEPING PAD
HM HORIZONTALLY MOUNTED
HOA HAND-OFF-AUTO
HOR HORIZONTAL
HP HEAT PUMP
HP HORSEPOWER
HT HEATING
HV HIGH VOLTAGE
HVCB HIGH VOLTAGE CIRCUIT BREAKER
HW HOT WATER
HZ HERTZ
IC INTERMEDIATE CROSS CONNECT
ID INSIDE DIAMETER
IDF INTERMEDIATE DISTRIBUTION

FRAME
IG ISOLATED GROUND
IMC INTERMEDIATE METAL CONDUIT
INST INSTANTANEOUS
IP INTERNET PROTOCOL
JB JUNCTION BOX
K KIRK KEY INTERLOCK
KAIC KILO-AMPS INTERRUPTING

CAPACITY
KV KILOVOLT
KVA KILOVOLT-AMPERES
KW KILOWATT
LED LIGHT EMITTING DIODE
LR LEGALLY REQUIRED
LS LIFE SAFETY BRANCH
LSIG LONG TIME, SHORT TIME,

INSTANTANEOUS, GROUND FAULT
LTG LIGHTING
LV LOW VOLTAGE
MAU MAKE UP AIR UNIT
MAX MAXIMUM
MC METAL CLAD CABLE
MCA MINIMUM CIRCUIT AMPS
MCB MAIN CIRCUIT BREAKER
MCC MOTOR CONTROL CENTER
MCCB MOLDED CASE CIRCUIT BREAKER
MCP MOTOR CIRCUIT PROTECTOR
MCT MAIN CROSS CONNECT
MDF MAIN DISTRIBUTION FRAME
MDP MAIN DISTRIBUTION PANEL
MECH MECHANICAL
MET MAIN EARTHING TERMINAL
MFR MANUFACTURER
MH MANHOLE
MIN MINIMUM
MISC MISCELLANEOUS
MLO MAIN LUG ONLY
MM MULTIMODE FIBER (FIBRE) OPTIC

STRAND
MSB MAIN SWITCHBOARD
MTD MOUNTED
MTG MOUNTING
MTS MAIN TERMINAL SPACE
MV MEDIUM VOLTAGE
MVCB MEDIUM VOLTAGE CIRCUIT

BREAKER
MW MICROWAVE OVEN
N NEUTRAL
NAC NOTIFICATION APPLIANCE CIRCUIT
NC NORMALLY CLOSED
NEC NATIONAL ELECTRIC CODE
NEMA NATIONAL ELECTRICAL

MANUFACTURERS ASSOCIATION

ABBREVIATIONS
NIC NOT IN CONTRACT
NL NIGHT LIGHT
NO NORMALLY OPEN
NTS NOT TO SCALE
OC ON CENTER
OD OUTSIDE DIAMETER
OFCI OWNER FURNISHED, CONTRACTOR

INSTALLED
OFE OWNER FURNISHED EQUIPMENT
OH OVERHEAD
OL OVERLOAD
OS OCCUPANCY SENSOR, OPTIONAL

STANDBY
OSP OUTSIDE PLANT
P POLE
PA PUBLIC ADDRESS
PB PULL BOX
PD PUNCHDOWN
PF POWER FACTOR
PNL PANEL
POE POINT OF ENTRANCE
POS POINT OF SERVICE
PR PAIR
PT POTENTIAL TRANSFORMERS
PTS PNEUMATIC TUBE STATION
PTZ PAN/TILT/ZOOM
PV PHOTOVOLTAIC
PVC POLYVINYL CHLORIDE
PWR POWER
RA RETURN AIR
REC RECESSED
RECP RECEPTACLE
REQD REQUIRED
REX REQUEST TO EXIT
RM ROOM
RNC RIGID NON-METALLIC CONDUIT
RO RACEWAY ONLY
RPC REVERSE PHASE CUT
RSC, RGS RIGID STEEL CONDUIT
SCCR SHORT CIRCUIT CURRENT RATING
SEC SECURITY
SECT SECTION
SIM SIMILAR
SM SINGLE MODE FIBER OPTIC STRAND
SMR SURFACE MOUNTED RACEWAY
SPD SURGE PROTECTED DEVICE
SPDT SINGLE POLE DOUBLE THROW
SPECS SPECIFICATIONS
SPST SINGLE POLE SINGLE THROW
SS STAINLESS STEEL
ST SHUNT TRIP
STD STANDARD
SW SWITCH
SWBD SWITCHBOARD
SWGR SWITCHGEAR
SYS SYSTEM
TBB TELECOMMUNICATIONS BACKBONE
TC TEMPERATURE CONTROL OR

TERMINAL CABINET
TE TELECOMMUNICATIONS

ENCLOSURE
TELE TELEPHONE
TELECOM TELECOMMUNICATIONS
TEMP TEMPERATURE
TERM TERMINAL
TGB TELECOMMUNICATIONS GROUND

BAR
TMGB TELECOMMUNICATIONS MAIN

GROUND BAR
TOF TOP OF FIXTURE
TP TAMPER RESISTANT
TR TELECOMMUNICATIONS ROOM
TSP TWISTED SHIELDED PAIR
TSTAT THERMOSTAT
TTB TELECOM TERMINAL BOARD
TV TELEVISION
TYP TYPICAL
UG UNDERGROUND
UH UNIT HEATER
UNO UNLESS NOTED OTHERWISE
UNV UNIVERSAL VOLTAGE
UPS UNINTERRUPTIBLE POWER SUPPLY
USB UNIVERSAL SERIAL BUS
UTP UNSHIELDED TWISTED PAIR
UV UNIT VENTILATOR
V VOLTS
VA VOLT-AMPS
VAV VARIABLE AIR VOLUME
VC VOLUME CONTROL
VDT VISUAL DISPLAY TERMINAL
VERT VERTICAL
VFD VARIABLE FREQUENCY DRIVE
VIF VERIFY IN FIELD
VOL VOLUME
VT VAPOR TIGHT
W WIRE, WATT
WAP WIRELESS ACCESS POINT
WG WIREGUARD
WL WET LOCATION
WP WEATHERPROOF
WT WATERTIGHT
XFMR TRANSFORMER
Ø, PH PHASE
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LSIG
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NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

50

50

50

50

50

50

50
51

50

LSIG

?

TOP OF BACKSPLASH
COUNTER HEIGHT

3' 
- 5

 1/
2"

6' 
- 1

0 1
/2"

6' 
- 1

0 1
/2"

MI
N

1' 
- 0

"

PANELBOARD 
OR CABINET

6' 
- 3

"

7' 
- 0

 1/
2"

F FAA

B S

0' 
- 5

"

FINISHED FLOOR

STANDARD MOUNTING HEIGHTS

1' 
-6

"

SCHEMATICS
CABLE IDENTIFICATION, TABLE

SHORT CIRCUIT CURRENT RATING, # INDICATES 
RATING

PANEL, 
SINGLE TUB

PANEL, DOUBLE TUB, 
MAIN LUGS

KEY OPERATED SWITCH

PANEL, DOUBLE TUB, 
FEED THRU LUGS

AC/DC INVERTER

ZERO SEQUENCE CURRENT TRANSFORMER

CURRENT TRANSFORMER

POTENTIAL TRANSFORMER

DRAW OUT FUSE AND POTENTIAL TRANSFORMER

RELAY, SINGLE FUNCTION

RELAY, DUAL FUNCTION

RELAY, MULTIFUNCTION

RELAY, TRIP UNIT

SHORTING BLOCK

TEST SWITCH

VOLTAGE METER SWITCH

AMPERAGE METER SWITCH

DIGITAL METERING SYSTEM

VOLTMETER

AMMETER

INLINE SOCKET METER

METER

GENERATOR

AUTOMATIC TRANSFER SWITCH, DUAL BYPASS

AUTOMATIC TRANSFER SWITCH, SINGLE BYPASS

TRANSFER SWITCH

CONTACT

BIMETALLIC THERMAL OVERLOAD

ELECTRONIC THERMAL OVERLOAD

GROUND STUD

SURGE PROTECTION DEVICE

BUS DUCT

BUS

FEEDER

CAPACITOR

GROUND

RESISTOR

INDUCTOR

BATTERY

CIRCUIT BREAKER, LOW VOLTAGE, FIXED

CIRCUIT BREAKER, LOW VOLTAGE, DRAW OUT

CIRCUIT BREAKER, LOW VOLTAGE, WITH LIMITER

SPACE, DRAW OUT BREAKER

SPACE, FIXED BREAKER

DRAW OUT BREAKER C/W INTEGRAL SOLID STATE TRIP 
UNIT

DRAW OUT BREAKER C/W SERIES 
ELECTROMECHANICAL TRIP UNIT

FUSE

TRANSFORMERAUTOTRANSFORMER

TRANSFORMER CONFIGURATION, DELTA

TRANSFORMER CONFIGURATION, DELTA, OPEN

TRANSFORMER CONFIGURATION, DELTA, CORNER 
GROUND

TRANSFORMER CONFIGURATION, WYE

TRANSFORMER CONFIGURATION, WYE, SOLID 
GROUND

TRANSFORMER CONFIGURATION, WYE, RESISTOR, 
GROUND

TRANSFORMER CONFIGURATION, WYE, RESISTOR, 
CURRENT TRANSFORMER, GROUND

TRANSFORMER CONFIGURATION, WYE, INDUCTOR, 
CURRENT TRANSFORMER, GROUND

TRANSFORMER CONFIGURATION, ZIGZAG

CONNECTION, CONNECTED

NOT CONNECTED

CONNECTION, DRAW OUT, DISCONNECTED

CONNECTION, SPLICE

CIRCUIT BREAKER, MEDIUM VOLTAGE, FIXED

CIRCUIT BREAKER, MEDIUM VOLTAGE, DRAW OUT

CIRCUIT BREAKER, MEDIUM VOLTAGE, VACUUM 
INTERRUPTER

SWITCH, NON-FUSED LOAD BREAK

SWITCH, FUSED LOAD BREAK

SWITCH, NON-FUSED LOAD BREAK WITH GROUNDING 
POSITION

SWITCH, NON-FUSED DOUBLE LOAD BREAK

FUSED CUTOUT

STRESS CONE

POTHEAD

LOAD BREAK ELBOW

DEAD BREAK ELBOW

LIGHTNING ARRESTOR, MOV TYPE

LIGHTNING ARRESTOR, GAP TYPE

INDICATOR, VOLTAGE PRESENT

CONNECTION, FEED FROM/TO

CABLE IDENTIFICATION, TEXT

CABLE IDENTIFICATION, TEXT

SCHEMATICS

CIRCUIT IDENTIFICATION, SEE FEEDER TABLE
A = ALUMINUM
C = COPPER
M = METAL CLAD

QUANTITY OF GROUND CONDUCTORS, SIZE PER FEEDER 
TABLE

0 = NOT REQUIRED
1 = 1 GROUND CONDUCTOR
2 = 1 GROUND CONDUCTOR AND 1 ISOLATED GROUND 

CONDUCTOR
QUANTITY OF NEUTRAL CONDUCTORS, SIZE PER FEEDER 
TABLE

0 = NOT REQUIRED
1 = 1 NEUTRAL CONDUCTOR
2 = 2 NEUTRAL CONDUCTORS

QUANTITY OF PHASE CONDUCTORS, SIZE PER FEEDER TABLE

4 #12+ 1 #12G, [SIZE]C

4 SETS (3×1/C 600 kcmil +1 #3/0G, Cu, 15kV, 133%, TR-XLPE, [SIZE]C)

CONDUIT SIZE

QUANTITY AND SIZE OF GROUNDS

QUANTITY AND SIZE OF CONDUCTORS

CONDUIT SIZE

QUANTITY AND SIZE OF GROUNDS

QUANTITY AND SIZE OF CONDUCTORS

QUANTITY OF SETS

SCHEMATICS

CABLE TYPE

INSULATION LEVEL

INSULATION VOLTS

MATERIAL

MULTI-CONDUCTOR CABLE, # INDICATES QUANTITY 
OF CONDUCTORS

SINGLE CONDUCTOR CABLE, # INDICATES QUANTITY 
OF CABLES#×1/C

#/C

C01
13 1

#

TERMINAL BLOCK

FEEDER GENERAL NOTES:
1. COPPER CONDUCTORS ARE BASED ON TYPE THHN/THWN COPPER 

CONDUCTORS ONLY. CONDUITS BASED ON THHN/THWN CONDUCTORS 
ONLY. OTHER CONDUCTORS MAY REQUIRE LARGER CONDUITS.

2. ALUMINUM CONDUCTORS ARE BASED ON TYPE XHHN COMPACT STRANDED 
ALUMINUM CONDUCTORS ONLY. CONDUITS BASED ON XHHN CONDUCTORS 
ONLY. OTHER CONDUCTORS MAY REQUIRE LARGER CONDUITS.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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ALUMINUM FEEDERS

ID

NOMINAL
CIRCUIT
RATING SETS CONDUCTORS GROUND

CONDUIT W/ N
(4W)

CONDUIT W/O
N (3W)

A01 100 1 #1/0 #6 2" 2"
A02 125 1 #2/0 #4 2" 2"
A03 150 1 #3/0 #4 2" 2"
A04 175 1 #4/0 #4 2 1/2" 2"
A05 200 1 250 kcmil #4 2 1/2" 2 1/2"
A06 225 1 350 kcmil #2 3" 2 1/2"
A07 250 1 350 kcmil #2 3" 2 1/2"
A08 300 1 500 kcmil #2 3 1/2" 3"
A09 350 1 750 kcmil #1 4" 3 1/2"
A10 400 2 250 kcmil #1 2 1/2" 2 1/2"
A11 450 2 350 kcmil #1/0 3" 2 1/2"
A12 500 2 350 kcmil #1/0 3" 2 1/2"
A13 600 2 500 kcmil #2/0 3 1/2" 3"
A14 800 3 350 kcmil #3/0 3" 3"
A15 900 3 500 kcmil #4/0 3 1/2" 3"
A16 1000 3 600 kcmil #4/0 4" 4"
A17 1200 4 500 kcmil 250 kcmil 3 1/2" 3"
A18 1600 6 400 kcmil 350 kcmil 3" 2 1/2"
A19 2000 6 750 kcmil 500 kcmil 4" 4"
A20 2500 7 750 kcmil 750 kcmil 5" 4"
A21 3000 8 750 kcmil 750 kcmil 5" 4"
A22 4000 11 750 kcmil 750 kcmil 5" 4"

COPPER FEEDERS

ID

NOMINAL
CIRCUIT
RATING SETS CONDUCTORS BOND

CONDUIT W/
NEUTRAL (4W)

CONDUIT W/O
NEUTRAL (3W) MAXIMUM LENGTH*

C01 20 1 #12 #12 3/4" 3/4"
C02 30 1 #10 #12 3/4" 3/4"
C03 40 1 #8 #10 3/4" 3/4"
C04 50 1 #6 #10 1" 3/4"

C05A 60 1 #4 #10 1" 1" *BASED ON 75 DEGREE
C05B 60 1 #4 #10 1 1/4" 1 1/4" *BASED ON 60 DEGREE
C06 70 1 #4 #8 1 1/4" 1 1/4"

C07A 80 1 #4 #8 1 1/4" 1 1/4" *BASED ON 75 DEGREE
C07B 80 1 #3 #8 1 1/4" 1 1/4" *BASED ON 60 DEGREE
C08 90 1 #3 #8 1 1/4" 1 1/4"

C09A 100 1 #3 #8 1 1/4" 1 1/4" *BASED ON 75 DEGREE
C09B 100 1 #1 #6 1 1/2" 1 1/2" *BASED ON 60 DEGREE
C10 125 1 #1 #6 1 1/2" 1 1/2"
C11 150 1 #1/0 #6 2" 1 1/2"
C12 175 1 #2/0 #6 2" 2"
C13 200 1 #3/0 #6 2" 2"
C14 225 1 #4/0 #4 2 1/2" 2"
C15 250 1 250 kcmil #4 2 1/2" 2 1/2"
C16 300 1 350 kcmil #3 3" 2 1/2"
C17 350 1 500 kcmil #3 3 1/2" 3"
C18 400 2 #3/0 #6 2" 2"
C19 450 2 #4/0 #4 2 1/2" 2"
C20 500 2 250 kcmil #4 2 1/2" 2 1/2"
C21 600 2 350 kcmil #3 3" 2 1/2"

C22A 800 3 350 kcmil #3 3" 2 1/2"
C22B 800 4 #3/0 #6 2" 2"
C23 900 3 350 kcmil #3 3" 2 1/2"
C24 1000 3 500 kcmil #3 3 1/2" 3"
C25 1200 4 350 kcmil #3 3" 2 1/2"
C26 1600 5 500 kcmil #3 3 1/2" 3"
C27 2000 6 500 kcmil #3 3 1/2" 3"
C28 2500 7 500 kcmil #3 3 1/2" 3"
C29 3000 8 500 kcmil #3 3 1/2" 3"
C30 4000 11 500 kcmil #3 3 1/2" 3"

DRAWING INDEX
NO. DRAWING NAME

E-001 SYMBOLS, NOTES AND ANNOTATIONS
E-002 SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-210 OPERATIONS BUILDING ELECTRICAL ROOF PLAN
E-220 MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN
E-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN
E-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN
E-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN
E-230 FUEL/BRAKE/TIRE REPAIR BUILDING ELECTRICAL ROOF PLAN
E-240 BUS WASH/BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN
E-250 DETAIL/CLEANING BUILDING ELECTRICAL ROOF PLAN
E-600 ELECTRICAL SINGLE LINE DIAGRAM
E-601 ELECTRICAL SINGLE LINE DIAGRAM
E-700 PANEL SCHEDULES
E-701 PANEL SCHEDULES
E-702 PANEL SCHEDULES
E-703 PANEL SCHEDULES
E-704 PANEL SCHEDULES
E-800 CONDUIT SCHEDULES
E-801 CONDUIT SCHEDULES
E-802 CONDUIT SCHEDULES
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GENERAL NOTES 
1. ALL THE SIZES OF ELECTRICAL DISCONNECT SWITCHES, MOTOR RATED 

SWITCHES, CONDUIT AND WIRE SIZES FOR THE MECHANICAL EQUIPMENT 
ARE BASED ON NEW MECHANICAL EQUIPMENT THAT IS GOING TO BE 
INSTALLED. 

2. ALL ELECTRICAL EQUIPMENT INSTALLED OUTDOORS SHALL BE IN WEATHER 
PROOF ENCLOSURES PER CEC 406.

3. REFER TO SHEETS E-800, E-801 AND E-802 CONDUIT SCHEDULES FOR 
VOLTAGE, PHASE, CONDUIT AND WIRE SIZES FOR ALL MECHANICAL 
EQUIPMENT BEING REPLACED.

4. NEW DISCONNECT SWITCHES TO BE PROVIDED AND INSTALLED TO MATCH 
EXISTING CONDITIONS.

5. KEY NOTES ARE PER SHEET NOT PER PROJECT.

KEY NOTES:
PROVIDE NEW 480V, 3PH, 60A DS, 50AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, RE-USE EXISTING CONDUIT AND PROVIDE NEW CONDUCTORS 
TO MATCH EXISTING.

PROVIDE NEW 480V, 3PH, 30A DS, 15AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, RE-USE EXISTING CONDUIT AND PROVIDE NEW CONDUCTORS 
TO MATCH EXISTING.  

PROVIDE NEW 208V, 1PH, 30A DS, 25AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, RE-USE EXISTING CONDUIT AND PROVIDE NEW CONDUCTORS 
TO MATCH EXISTING.

PROVIDE NEW 120V, 1PH, MOTOR RATED MANUAL SWITCH.  CONNECT TO 
EXISTING CIRCUIT AS INDICATED, RE-USE EXISTING CONDUIT AND 
PROVIDE NEW CONDUCTORS TO MATCH EXISTING.  

EXISTING MECHANICAL EQUIPMENT TO REMAIN. PRESERVE ALL 
ELECTRICAL CONNECTIONS, COVER UP DURING CONSTRUCTION TO 
PROTECT IN PLACE FROM DUST AND DAMAGE.  

EXISTING RECEPTACLE TO REMAIN

PROVIDE NEW 480V, 3PH, 30A DS, 30AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED,  RE-USE EXISTING CONDUIT AND PROVIDE NEW CONDUCTORS 
TO MATCH EXISTING. 

PROVIDE NEW 208V, 1PH, 60A DS, 50AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, RE-USE EXISTING CONDUIT AND PROVIDE NEW CONDUCTORS 
TO MATCH EXISTING.  

PROVIDE NEW 208V, 1PH, 30A DS, 30AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, RE-USE EXISTING CONDUIT AND PROVIDE NEW CONDUCTORS 
TO MATCH EXISTING.

PROVIDE NEW 480V, 3PH, 60A DS, 40AF.CONNECT TO EXISTING CIRCUIT AS 
INDICATED, RE-USE EXISTING CONDUIT AND PROVIDE NEW CONDUCTORS 
TO MATCH EXISTING. 

ALL ELECTRICAL POWER CONNECTIONS AND ELECTRICAL EQUIPMENT 
USED FOR 'F-10' VACUUM SYSTEM IS EXISTING TO REMAIN.

EXISTING PNEWMATIC STACK DAMPER/DUST CONTROL PANEL.

MAIN ELECTRICAL CONTROL PANEL  EXISTING TO REMAIN.

DUST CONTROL SYSTEM PANEL EXISTING TO REMAIN .
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100A
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WP
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7.5 KVA 480-120/240V

WP WP WP
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MCP

1

TO MAIN
SWITCHBOARD 'MSB'

SH
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T 
TR

IP

BUS DRYER
PANEL

BUS DRYER
PANEL

BUS DRYER
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(FUTURE)
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700A

DISTRIBUTION PANEL "DB7A"
800A, 480/277V, 3PH, 4W, 42KAIC

300A
3P 3P

300A 300A
3P

--A
3P

SPACE
(TYPICAL

OF 3)

MAIN SWITCHBOARD MSB LOAD SUMMARY

LOAD NAME
DB4

VOLTS PH

NORMAL DEMAND

DB5

MCC6
DB7
LNG SYSTEM

480
480

480
480
480

480

3
3

3
3
3

3 (0.7) x 5364 = 3755 AMPS

DISTRIBUTION PANEL DB4

LOAD NAME
PANEL 4HA

VOLTS PH
CONNECTED

AMPS

PANEL 4HB
RTU 4-1
RTU 4-2
RTU 4-3

480
480
480
480
480

480

HP KVA

291

24
15
34

DISTRIBUTION PANEL DB5

LOAD NAME
MCC5

VOLTS PH
CONNECTED

AMPS

MCC5A
DB5A
PANEL 5H
PANEL 5HA

PANEL 5HC

480
480
480
480
480

480

HP KVA
421.7

1106
23

99.4

2142

PANEL 5HB

PANEL 5HD

480
480
480

88
88
83

MOTOR CONTROL CENTER MCC5

LOAD NAME
XFMR 5TL (DB5B)

VOLTS PH
CONNECTED

AMPS

PANEL 5HM
PANEL 5HN

ELEVATOR

480
480
480

480

480

HP KVA

570

33

EF 5-7
EF 5-8
EF 5-9
EF 5-10
EF 5-16
EF 5-17
EF 5-18
EF 5-19
EF 5-20
EF 5-21

480
480
480
480
480
480
480
480
480
480

2.8

DISTRIBUTION PANEL DB5B

LOAD NAME
PANEL 5LP

VOLTS PH
CONNECTED

AMPS

PANEL 5LQ
PANEL 5LR

208

208

HP KVA

226TOTAL

208
208

MOTOR CONTROL CENTER MCC5A

LOAD NAME
EF 5-1

VOLTS PH
CONNECTED

AMPS
480
480
480
480
480

480

HP KVA

196.4

480 6.3

28.3
EF 5-2
EF 5-3
EF 5-4
EF 5-5
EF 5-6

DISTRIBUTION BOARD DB5A

LOAD NAME
RB-11

VOLTS PH
CONNECTED

AMPS

EL-9
COMP. #1
COMP. #2
XFMR 5TD (PANEL 5LF)

480
480
480
480
480

480

HP KVA

1330

480
480
480

150

PANEL 5HE
PANEL 5HF
PANEL 5HG
PANEL 5HH
PANEL 5HJ
PANEL 5HK
PANEL 5HL

480
480
480
480

43
54
54
45

MOTOR CONTROL CENTER MCC6

LOAD NAME
F-10

VOLTS PH
CONNECTED

AMPS

CMP-3

PANEL 6HA

480
480

480

480

HP KVA

598

253
33

DISTRIBUTION PANEL DB7

LOAD NAME
BD-1

VOLTS PH
CONNECTED

AMPS

W-1

PANEL 7HA

480
480
480
480
480

480

HP KVA

523

480

66

PANEL 8HA
67
90

45
66

W-1
W-1

REMARKS

REMARKS

REMARKSREMARKS

REMARKS

REMARKS

REMARKS

REMARKS

RTU 4-4 480 21

SF 5-1
SF 5-2
SF 5-3
SF 5-4
SF 5-5
SF 5-6
SF 5-7
SF 5-8
SF 5-9
SF 5-10

EF 5-29
EF 5-24
EF 5-22

480
480

480

EF 5-25
EF 5-28

480
480

9.1
22.4

CMP-4 480

3
3
3
3

3

30
30 33

53

HP
CONNECTED

DISTRIBUTION PANEL DB6

EF 6-1

480

LOAD NAME

480
480

VOLTS
480

PH

87.2

AMPS

11.6
17.5
22.4
KVA REMARKS

EF 6-2
EF 6-3

480
480
480

480
480

480
480

480

480
480

4
4
4

6.3
2.5
1.7
2.5
1.3
2.8
1.7

0.91/2
3/4
1

1
1

2
1 1/2

2
2
2
2

2
2

2
1

3/4

1
1 1/2

1 1/2
5
3
3
3

17.5
25
15

15
15

15

20
7 1/2

5

4457

NORMAL
CONNECTED

KVAHP AMPS

GENERATOR
DEMAND

GENERATOR LOAD SUMMARY

5364 2216KVA - 435KVA (DB7) - 471KVA (DB7A) = 1310KVA

NOTE:
1. 1500KW GENERATOR = 1666KVA
2. THE GENERATOR ESTIMATED DEMAND LOAD IS 50% OF THE NORMAL CONNECTED LOAD (4433KVA x 0.5 = 2216KVA).
3. BUS WASH/BRAKE DYNO BUILDING WILL DE-ENERGIZED WHEN THE GENERATOR STARTS.

82

19
36
27

17.5
17.5

17.5

163.2

156
45

115
79
73

133
89

1106

PANEL 5WA
PANEL 5WB 480

480 42
28

50
50

497

20
15
10

72.5

435

66

242

52
9.4

3
3

3

3
3

3

3
3

3

3
3

3
3

3

3
3
3

3
3

3

3
3
3

3
3

3
3

3
3

3
3

3
3

3

3
3

3

3
3

3

3
3

3
3
3

3

3
3

3

3

3
3

3

3
3

3
3

3

3
3

3
3

3

3
3

3

3

3
3

3
3

3

3
3

3

3 3

3

3

3

3

3

3

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TOTAL

TOTALTOTAL

TOTAL

2576

48
8.4
82

30

473.6

2.8
2.8

2.8
2.8

2.8
2.8
2.5
1.7
1.7
1.7
1.3

DB6 480 3

582
435

497
2142
242

EF 7-1, EF 7-2 480 3 2 x 2 5.6

XFMR 4TA (PANEL 4LA) 480 3

XFMR 6TA (PANEL 6LA) 480 3

PANEL 1H 480 3 16

87

XFMR 5TB (PANEL 5LC) 480 3 70

68

XFMR 5TM (PANEL 5LT) 480 1 18

AMPS REMARKSKVAPH HP
CONNECTED

VOLTS

PANEL 5HP

34
34

40.7

3
3
3

3
3

3
3

3
15
15

15
15
15

3 20 23.3
480
480
480

480
480

480
480
480

480

3 7 1/2 10480

RTU 5-3
RTU 5-2
RTU 5-1

MAU 5-3
MAU 5-2

MAU 5-6
MAU 5-5
MAU 5-4

MAU 5-1

MAU 5-7

LOAD NAME

287238.93480TOTAL

MAU 5-8 3480 3 4.9

PANEL 5HP

SF 5-16
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EF 5-36
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480

480

480

480

480
3
3

3

3

3

1/2
1/2

3/4
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0.9
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2.5

1.3

SF 6-1
SF 6-2 480

480 3
3 2

5

DB7A 480 3

DRYER
WH 6-1 480

480 3
3 36

21

MINI POWER ZONE (6MP) 480 1

W-2 480 3

EF 5-37 480 3

2.3
2.8
6.3

36

187

163.2

TOTAL

LOAD NAME

BUS DRYER PANEL
BUS DRYER PANEL

BUS DRYER PANEL

480 3 471 567

DISTRIBUTION PANEL DB7A
CONNECTED

480 3
480
480 3

3

PHVOLTS HP
157
157
157

KVA AMPS REMARKS
(9) 15
(9) 15
(9) 15

471

EF 6-7 480 3 3 4.0
9.17 1/2

72.5

18.4

18.4
18.4

18.4
18.4

287238.9

CONTROL
PANEL

16
1

16
2

16
4

BUS
INTERIOR
VACUUM
SYSTEM

F-10

16
5

16
6

16
8

18
5

18
1

18
2

18
3

18
4

18
7

18
6

18
8

19
0

18
9

006

008

007

16
3

16
7

17
1

6-1
EF

6-3
EF

6-2
EF

17
2

17
3

7-1
EF

17
4

7-2
EF

11
4

11
3

5-7
MAU

5-5
MAU

5-6
MAU

11
2

11
0

11
1

10
9

10
8

10
7

5-4
MAU

5-2
MAU

5-3
MAU

5-3
RTU

5-2
RTU

5-1
MAU

10
6

5-1
RTU

5-8
MAU

139

6-1
SF

6-2
SF

17
0

16
9

16
8B

16
8A

16
8C

6-1
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DISTRIBUTION PANEL 'DB6'
800A, 480/277V, 3PH, 4W, 42KAIC

DISTRIBUTION PANEL "DB7"
600A, 480/277V, 3PH, 4W, 42KAIC

MOTOR CONTROL CENTER 'MCC6'
600A, 480/277V, 3PH, 4W, 42KAIC

KEY NOTES:

EXISTING 1/2"C-1#8 BC.

EXISTING 1/2"C-1#6 BC.

EXISTING 1/2"C-1#2 BC.

EXISTING 3/4"C-1#1/0 BC.

EXISTING ELECTRICAL POWER AND CONTROL PANELS TO BE USED FOR
REPLACED MECHANICAL UNITS.

6

7

5

4

6

5 5

PANEL `5HP'
400A, 480/277V, 3PH, 4W, 30KAIC

8

GENERAL NOTES:

1. ALL ELECTRICAL EQUIPMENT IS EXISTING TO REMAIN UNLESS OTHERWISE
NOTED.

8 8 8 8 8 8 8 8 8 8 8
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 96 A

Existing Total Conn. Load: 34710 VA

Total Est. Demand: 102 A

Total Conn.: 102 A

Total Est. Demand: 36792 VA

Total Conn. Load: 36792 VA

Spare 36792 VA 100.00% 36792 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 90 A 111 A 112 A

Total Load: 10.76 kVA 12.99 kVA 13.04 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- 100 -- 1 20 A DAMPERS 40
37 IRRIGATION CONTROLLER - C 20 A 1 -- 0 696 -- 1 20 A SF 4-1 38
35 -- -- -- -- 4350 1737 -- -- -- -- 36
33 ELECTRIC RANGE 60 A 2 -- 4350 1737 -- 2 25 A AC 4-2 34
31 Spare 20 A 1 -- 0 1737 -- -- -- -- 32
29 HOOD 20 A 1 -- 600 1737 -- 2 25 A AC 4-1 30
27 RECEPTACLE 20 A 1 -- 180 3120 -- -- -- -- 28
25 RECEPTACLES OC-12 30 A 1 -- 500 3120 -- 2 40 A LOT MONITORING SHACK 26
23 RECEPTACLES OC-12 20 A 1 -- 360 600 -- 1 20 A BUS STOP SHELTER 24
21 RECEPTACLES OC-12 20 A 1 -- 360 1840 -- 1 40 A EMPLOYEE ENTRANCE GATE 22
19 RECEPTACLES PBX 20 A 1 -- 360 1840 -- 1 40 A BUS ENTRANCE GATE 20
17 RECEPTACLES PBX 20 A 1 -- 360 1840 -- 1 40 A BUS ENTRANCE GATE 18
15 SPACE 20 A 1 -- 450 100 -- 1 20 A IRRIGATION CONTROLLER - B 16
13 MASTER INTERCOM CTRL PNL 20 A 1 -- 500 100 -- 1 20 A IRRIGATION CONTROLLER - A 14
11 MASTER DOOR CTRL PNL 20 A 1 -- 500 360 -- 1 20 A ROOF RECEPTACLES 12
9 ANNUNCIATOR-4 20 A 1 -- 180 50 -- 1 20 A EF TIME CLOCK 10
7 LAV/UR CONTROLS 20 A 1 -- 1200 180 -- 1 20 A EF 4-4 8
5 PAC-1 20 A 1 -- 180 420 -- 1 20 A EF 4-3 6
3 MTCC-4 20 A 1 -- 100 420 -- 1 20 A EF 4-2 4
1 Spare 20 A 1 -- 180 348 -- 1 20 A EF 4-1 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 4LC Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 119 A

Existing Total Conn. Load: 98911 VA

Total Est. Demand: 120 A

Total Conn.: 120 A

Total Est. Demand: 99409 VA

Total Conn. Load: 99409 VA

Spare 99409 VA 100.00% 99409 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 128 A 120 A 113 A

Total Load: 35.14 kVA 33.08 kVA 31.19 kVA

41 Space -- 1 -- -- 6485 -- -- -- -- 42
39 Space -- 1 -- -- 8530 -- -- -- -- 40
37 Space -- 1 -- -- 8335 -- 3 70 A PANEL 5LA (VIA XFMR 5TA) 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- 1496 -- -- -- -- 32
29 Space -- 1 -- -- 1496 -- -- -- -- 30
27 Space -- 1 -- -- 1496 -- 3 20 A SF 5-12, 5-13 & EF 5-34 28
25 STEAM CLEAN LTG 20 A 1 -- 1632 5600 -- -- -- -- 26
23 STEAM CLEAN LTG 20 A 1 -- 1632 5600 -- -- -- -- 24
21 BAY LTG 20 A 1 -- 1398 5600 -- 3 30 A SC-3 HOT PRESS. WASHER 22
19 BAY LTG 20 A 1 -- 1398 504 -- 1 20 A CANOPY LTG 20
17 BAY LTG 20 A 1 -- 2156 588 -- 1 20 A CANOPY LTG 18
15 BAY LTG 20 A 1 -- 2156 420 -- 1 20 A CANOPY LTG 16
13 BAY LTG 20 A 1 -- 1966 336 -- 1 20 A CANOPY LTG 14
11 BAY LTG 20 A 1 -- 1988 7167 -- -- -- -- 12
9 STEAM CLEAN LTG 20 A 1 -- 2228 7167 -- -- -- -- 10
7 STEAM CLEAN LTG 20 A 1 -- 2228 7167 -- 3 60 A SC-1 PARALLELOGRAM LIFT 8
5 SITE LIGHTING 20 A 1 -- 2880 1200 -- 1 20 A WALL LIGHTING 6
3 SITE LIGHTING 20 A 1 -- 2880 1200 -- 1 20 A WALL LIGHTING 4
1 SITE LIGHTING 20 A 1 -- 2880 1600 -- 1 20 A WALL LIGHTING 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 22K
Name: 5HA Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 88 A

Existing Total Conn. Load: 73134 VA

Total Est. Demand: 87 A

Total Conn.: 87 A

Total Est. Demand: 72486 VA

Total Conn. Load: 72486 VA

Spare 72486 VA 100.00% 72486 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 93 A 82 A 88 A

Total Load: 25.62 kVA 22.77 kVA 24.09 kVA

41 Spare 20 A 1 -- 0 4155 -- -- -- -- 42
39 Spare 20 A 1 -- 0 3680 -- -- -- -- 40
37 Spare 20 A 1 -- 0 6330 -- 3 50 A PANEL 5LH (VIA XFMR 5TE) 38
35 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 36
33 TEL, ELECT, LUBE, C.A. LTG 20 A 1 -- 385 0 -- 1 20 A Spare 34
31 TEL, ELECT, LUBE, C.A. LTG 20 A 1 -- 539 0 -- 1 20 A Spare 32
29 PARTS ROOM LTG 20 A 1 -- 2530 0 -- 1 20 A Spare 30
27 PARTS ROOM LTG 20 A 1 -- 2415 0 -- 1 20 A Spare 28
25 PARTS ROOM LTG 20 A 1 -- 2530 0 -- 1 20 A Spare 26
23 PARTS ROOM LTG 20 A 1 -- 2645 1884 -- -- -- -- 24
21 PARTS ROOM LTG 20 A 1 -- 2090 1884 -- -- -- -- 22
19 PARTS ROOM LTG 20 A 1 -- 2243 1884 -- 3 20 A EF 5-31, 5-33, & SF 5-11 20
17 PARTS ROOM LTG 20 A 1 -- 2760 4633 -- -- -- -- 18
15 PARTS ROOM LTG 20 A 1 -- 2645 4633 -- -- -- -- 16
13 PARTS ROOM LTG 20 A 1 -- 2760 4633 -- 3 30 A PS-10 FORKLIFT 14
11 PARTS ROOM LTG 20 A 1 -- 2760 480 -- -- -- -- 12
9 PARTS ROOM LTG 20 A 1 -- 2002 480 -- -- -- -- 10
7 PARTS ROOM LTG 20 A 1 -- 2062 480 -- 3 20 A PS-1 STAK SYSTEM 8
5 SITE LTG 20 A 1 -- 960 1284 -- 1 20 A WALL LTG 6
3 SITE LTG 20 A 1 -- 960 1600 -- 1 20 A WALL LTG 4
1 SITE LTG 20 A 1 -- 960 1200 -- 1 20 A WALL LTG 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 30K
Name: 5HE Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel

1

1

1
1
1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Total Est. Demand: 187 A

Total Conn.: 187 A

Total Est. Demand: 155259 VA

Total Conn. Load: 155259 VA

Spare 155259 VA 100.00% 155259 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 184 A 190 A 188 A

Total Load: 50.88 kVA 52.51 kVA 51.86 kVA

41 -- -- -- -- 1493 5990 -- -- -- -- 42
39 -- -- -- -- 1493 6280 -- -- -- -- 40
37 SM-20 OVERHEAD CRANE 20 A 3 -- 1493 7540 -- 3 70 A PANEL 5LL (VIA XFMR 5TH) 38
35 -- -- -- -- 1267 0 -- 1 20 A Spare 36
33 -- -- -- -- 1267 1200 -- 1 20 A WALL LTG 34
31 SM-6 VERTICAL BAND SAW 20 A 3 -- 1267 1600 -- 1 20 A WALL LTG 32
29 -- -- -- -- 2933 1600 -- 1 20 A WALL LTG 30
27 -- -- -- -- 2933 711 -- 1 20 A VAC, STOR, PAINT MIX LTG 28
25 SM-1 SHEAR 20 A 3 -- 2933 948 -- 1 20 A PAINT BOTH LTG 26
23 -- -- -- -- 17800 1834 -- 1 20 A BODY LTG 24
21 -- -- -- -- 17800 1476 -- 1 20 A BODY LTG 22
19 BP-7 PAINT BOOTH 100 A 3 -- 17800 0 -- 1 20 A LCP5D CONTROL 20
17 -- -- -- -- 3733 2146 -- 1 20 A BODY LTG 18
15 -- -- -- -- 3733 2134 -- 1 20 A BODY LTG 16
13 BP-1 IN-GROUND LIFT 30 A 3 -- 3733 0 -- 1 20 A Spare 14
11 -- -- -- -- 3733 0 -- 1 20 A SMOKER CANOPY LTG 12
9 -- -- -- -- 3733 420 -- 1 20 A CANOPY LTG 10
7 BP-2 IN-GROUND LIFT 30 A 3 -- 3733 504 -- 1 20 A CANOPY LTG 8
5 -- -- -- -- 3733 5600 -- -- -- -- 6
3 -- -- -- -- 3733 5600 -- -- -- -- 4
1 BP-1 IN-GROUND LIFT 30 A 3 -- 3733 5600 -- 3 50 A V-1 COLLECTION VACUUM 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 400 A Mounting: Surface

Location: Phases: 3 Mains Rating: 400 A AIC Rating: 22K
Name: 5HJ Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#

1
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 46 A

Existing Total Conn. Load: 16630 VA

Total Est. Demand: 50 A

Total Conn.: 50 A

Total Est. Demand: 17876 VA

Total Conn. Load: 17876 VA

Spare 17876 VA 100.00% 17876 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 38 A 63 A 52 A

Total Load: 4.55 kVA 7.30 kVA 6.02 kVA

41 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 42
39 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 40
37 RB-7 PARTS WASHER 20 A 1 -- 180 0 -- 1 20 A Spare 38
35 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 360 0 -- 1 20 A Spare 36
33 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 540 0 -- 1 20 A Spare 34
31 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 540 0 -- 1 20 A Spare 32
29 RB-21 DRILL PRESS 20 A 1 -- 1590 0 -- 1 20 A Spare 30
27 RB-8 BUFFER/GRINDER 20 A 1 -- 1000 510 -- 1 20 A UH 5-9 28
25 REC. OFFICE 20 A 1 -- 180 510 -- 1 20 A UH 5-5 26
23 REC. OFFICE 20 A 1 -- 180 2143 -- -- -- -- 24
21 RB-1 WORKBENCH 20 A 1 -- 180 2143 -- 2 30 A HP 5-1 22
19 RB-1 WORKBENCH 20 A 1 -- 180 180 -- 1 20 A EL-1 WORKBENCH W/VISE 20
17 RB-1 WORKBENCH 20 A 1 -- 180 180 -- 1 20 A RECEPTACLES 18
15 RB-1 WORKBENCH 20 A 1 -- 180 360 -- 1 20 A RECEPTACLES 16
13 RB-1 WORKBENCH 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 14
11 RECEPTACLES 20 A 1 -- 360 180 -- 1 20 A EL-12 WORKBENCH 12
9 RECEPTACLES 20 A 1 -- 540 1000 -- 1 20 A EL-2 BUFFER/GRINDER 10
7 RECEPTACLES 20 A 1 -- 540 670 -- 1 20 A RB-25 JIB CRANE 8
5 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 6
3 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 4
1 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LG Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 39 A

Existing Total Conn. Load: 14165 VA

Total Est. Demand: 39 A

Total Conn.: 39 A

Total Est. Demand: 14105 VA

Total Conn. Load: 14105 VA

Spare 14105 VA 100.00% 14105 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 53 A 31 A 35 A

Total Load: 6.27 kVA 3.68 kVA 4.16 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- 0 -- 1 20 A Spare 30
27 Space -- 1 -- -- 0 -- 1 20 A Spare 28
25 L.N.G. U.P.S 20 A 1 -- 0 180 -- 1 20 A EF 5-32 (1/10) 26
23 L.N.G. PANEL 20 A 1 -- 0 670 -- 1 20 A EF 5-30 (1/4) 24
21 Spare 20 A 1 -- 0 800 -- 1 20 A MTC 22
19 F.A.C.P 20 A 1 -- 0 800 -- 1 20 A F/A PNL 20
17 RECEPTACLES 20 A 1 -- 540 800 -- 1 20 A FIRE BELL 18
15 RECEPTACLES 20 A 1 -- 720 100 -- 1 20 A AUT. DRAIN VALVES 16
13 RECEPTACLES 20 A 1 -- 720 1590 -- 1 20 A OVERHEAD SECT. DOOR 14
11 RECEPTACLES 20 A 1 -- 180 385 -- 1 20 A UH 5-1 12
9 RECEPTACLES 20 A 1 -- 180 300 -- 1 20 A PANEL LCP5A 10
7 RECEPTACLES 20 A 1 -- 360 1040 -- -- -- -- 8
5 RECEPTACLES 20 A 1 -- 540 1040 -- 2 20 A AIR DRYER 6
3 RECEPTACLES 20 A 1 -- 540 1040 -- -- -- -- 4
1 RECEPTACLES 20 A 1 -- 540 1040 -- 2 20 A AIR DRYER 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LH Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 103 A

Existing Total Conn. Load: 36970 VA

Total Est. Demand: 104 A

Total Conn.: 104 A

Total Est. Demand: 37324 VA

Total Conn. Load: 37324 VA

Spare 37324 VA 100.00% 37324 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 102 A 106 A 104 A

Total Load: 12.22 kVA 12.63 kVA 12.48 kVA

41 RECEPTACLES 20 A 1 -- 360 900 -- -- -- -- 42
39 RECEPTACLES 20 A 1 -- 360 900 -- -- -- -- 40
37 RECEPTACLES 20 A 1 -- 540 900 -- 3 20 A M-5 DRILL PRESS 38
35 RECEPTACLES 20 A 1 -- 180 1737 -- -- -- -- 36
33 RECEPTACLES 20 A 1 -- 360 1737 -- 2 25 A AC 5-1 34
31 RECEPTACLES 20 A 1 -- 360 1840 -- 1 40 A M-25 FUME EXTRACTOR 32
29 RECEPTACLES 20 A 1 -- 360 510 -- 1 20 A UH 5-10 30
27 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 28
25 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 26
23 REC. OFFICE #149 20 A 1 -- 180 900 -- 1 20 A RECEPTACLES 24
21 BM-19 PIPE THREADING 20 A 1 -- 1130 1080 -- 1 20 A RECEPTACLES 22
19 BM-18 COMP. MITRE SAW 40 A 1 -- 1840 1080 -- 1 20 A RECEPTACLES 20
17 BM-6 BELT/DISC SANDER 40 A 1 -- 4140 720 -- 1 20 A RECEPTACLES 18
15 BM-5 BUFFER GRINDER 20 A 1 -- 1000 1000 -- 1 40 A M-9 BELT DISC SANDER 16
13 BM-6 DUST COLLECTOR 40 A 1 -- 1840 180 -- 1 20 A PLASMA CUTTER M-13 14
11 BM-3 VERTICAL BAND SAW 20 A 1 -- 180 1130 -- 1 20 A M-8 VERTICAL BAND SAW 12
9 BM-2 DRILL PRESS 20 A 1 -- 1600 1150 -- -- -- -- 10
7 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 1150 -- 2 20 A M-7 HORIZONTAL BAND SAW 8
5 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 1000 -- 1 20 A M-6 BUFFER/GRINDER 6
3 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A M-1 WORKBENCH W/VISE 4
1 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A M-1 WORKBENCH W/VISE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LJ Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 63 A

Existing Total Conn. Load: 22670 VA

Total Est. Demand: 62 A

Total Conn.: 62 A

Total Est. Demand: 22446 VA

Total Conn. Load: 22446 VA

Spare 22446 VA 100.00% 22446 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 74 A 52 A 65 A

Total Load: 8.63 kVA 6.20 kVA 7.62 kVA

41 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 42
39 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 40
37 Spare 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 38
35 Spare 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 36
33 WASTE OIL ALARM 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 34
31 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 32
29 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 30
27 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 1590 -- 1 20 A OVERHEAD SECT. DOOR 28
25 RECEPTACLE B-4 20 A 1 -- 180 1590 -- 1 20 A OVERHEAD SECT. DOOR 26
23 PR-25 PARTS WASHER 20 A 1 -- 670 180 -- 1 20 A ROOF RECEPTACLES 24
21 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 530 -- 1 20 A DRINKING FOUNTAIN DF 5-2 22
19 PR-25 PARTS WASHER 20 A 1 -- 670 1375 -- -- -- -- 20
17 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 1375 -- 2 20 A PR-14 FILTER CRUSHER 18
15 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 16
13 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 14
11 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 12
9 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 10
7 B-4 BATTERY CHARGER 20 A 1 -- 500 0 -- 1 20 A Spare 8
5 RECEPTACLES DROP 20 A 1 -- 360 276 -- 1 20 A EF 5-39 6
3 Spare 20 A 1 -- 0 50 -- 1 20 A SOLENOID 4
1 Spare 20 A 1 -- 0 50 -- 1 20 A SOLENOID 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LD Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#

1
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 71 A

Existing Total Conn. Load: 25680 VA

Total Est. Demand: 83 A

Total Conn.: 83 A

Total Est. Demand: 30040 VA

Total Conn. Load: 30040 VA

Spare 30040 VA 100.00% 30040 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 113 A 74 A 66 A

Total Load: 13.37 kVA 8.80 kVA 7.88 kVA

41 ROOF RECEPTACLES 20 A 1 -- 720 510 -- 1 20 A Spare 42
39 EF 5-23 (1/4) 20 A 1 -- 670 300 -- 1 20 A FA REMOTE PWR SUPPLY 40
37 -- -- -- -- 2965 1130 -- 1 20 A COILING DOOR 38
35 RTU 5-5 40 A 2 -- 2965 670 -- 1 20 A COILING DOOR 36
33 -- -- -- -- 2965 0 -- 1 20 A Spare 34
31 RTU 5-4 40 A 2 -- 2965 1590 -- 1 20 A OVERHEAD SECT. DOOR 32
29 REC. NETWORK RACK 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 30
27 REC. NETWORK RACK 20 A 1 -- 360 540 -- 1 20 A RECEPTACLES 28
25 REC. NETWORK RACK 20 A 1 -- 360 1200 -- 1 20 A UP-5 SEWING MACHINE STA. 26
23 RECEPTACLES 20 A 1 -- 360 180 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 18
15 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 16
13 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 14
11 SR-8 PARTS WASHER 20 A 1 -- 670 0 -- 1 20 A Spare 12
9 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-14 FLUID MANAGEMENT 10
7 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-11 WORKBENCH W/VISE 8
5 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-11 WORKBENCH W/VISE 6
3 SR-2 SMALL PARTS CLEANER 20 A 1 -- 1130 670 -- 1 20 A SR-9 JIB CRANE 4
1 SR-1 BUFFER GRINDER 20 A 1 -- 1000 0 -- 1 20 A Spare 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LM Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 47 A

Existing Total Conn. Load: 16970 VA

Total Est. Demand: 46 A

Total Conn.: 46 A

Total Est. Demand: 16720 VA

Total Conn. Load: 16720 VA

Spare 16720 VA 100.00% 16720 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 62 A 38 A 40 A

Total Load: 7.42 kVA 4.57 kVA 4.73 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- 510 -- 1 20 A UH 5-7 36
33 Space -- 1 -- -- 510 -- 1 20 A UH 5-6 34
31 Space -- 1 -- -- 1130 -- 1 20 A COILING DOOR 32
29 Space -- 1 -- -- 0 -- 1 20 A Spare 30
27 Space -- 1 -- -- 830 -- 1 20 A PC-2 ABRASIVE PARTS WASH 28
25 Space -- 1 -- -- 830 -- 1 20 A PC-2 ABRASIVE PARTS WASH 26
23 -- -- -- -- 0 0 -- 1 20 A Spare 24
21 -- -- -- -- 0 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 22
19 PC-12 JIB CRANE 20 A 3 -- 1800 180 -- 1 20 A BR-16 ELECTRIC LIFT TRUCK 20
17 Spare 20 A 1 -- 0 1840 -- 1 40 A BR-15 PALLET WRAPPER 18
15 BR-8 20 A 1 -- 0 1130 -- 1 20 A BR-14 TOOL BIT GRINDER 16
13 BR-17 JIB CRANE 20 A 1 -- 670 1130 -- 1 20 A BR-11 ADJ WORK TABLE 14
11 BR-17 JIB CRANE 20 A 1 -- 670 510 -- 1 20 A BR-9 DUST COLLECTOR 12
9 BR-4 WORKBENCH 20 A 1 -- 180 420 -- 1 20 A EF 5-38 (1/4) 10
7 BR-4 WORKBENCH 20 A 1 -- 180 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 8
5 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 6
3 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 4
1 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-1 BRAKE LATHE (CNC) 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LN Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 74 A

Existing Total Conn. Load: 26775 VA

Total Est. Demand: 74 A

Total Conn.: 74 A

Total Est. Demand: 26671 VA

Total Conn. Load: 26671 VA

Spare 26671 VA 100.00% 26671 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 81 A 65 A 80 A

Total Load: 9.51 kVA 7.81 kVA 9.35 kVA

41 HOT WATER DISPENSER 20 A 1 -- 1300 20 -- 1 20 A BD-1 BY-PASS DAMPER 42
39 -- -- -- -- 2160 55 -- 1 20 A EF 5-15 (1/15) 40
37 PANEL 5U 40 A 2 -- 2340 55 -- 1 20 A EF -14 (1/15) 38
35 -- -- -- -- 720 420 -- 1 20 A EF 5-13 (1/4) 36
33 -- -- -- -- 900 55 -- 1 20 A EF 5-12 (1/15) 34
31 PANEL 5LW 50 A 3 -- 1080 156 -- 1 20 A EF 5-11 (1/15) 32
29 Spare 20 A 1 -- 0 1300 -- 1 20 A COPIER 30
27 Spare 20 A 1 -- 0 500 -- 1 20 A DRINKING FOUNTAIN 28
25 ROOF RECPT. 20 A 1 -- 0 900 -- 1 20 A RECEPTACLES RESTROOM 26
23 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 720 540 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 720 720 -- 1 20 A RECEPTACLES 18
15 RECEPTACLES 20 A 1 -- 900 720 -- 1 20 A RECEPTACLES 16
13 RECEPTACLES 20 A 1 -- 720 720 -- 1 20 A RECEPTACLES 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A GARBAGE DISPOSAL 12
9 RECEPTACLES 20 A 1 -- 540 180 -- 1 20 A RECEPTACLE COUNTER 10
7 RECEPTACLES 20 A 1 -- 900 1200 -- 1 20 A MICROWAVE 8
5 PROJECTION SCREEN 20 A 1 -- 510 1000 -- 1 20 A REFRIGERATOR 6
3 REC. INTERNS OFFICE 20 A 1 -- 360 180 -- 1 20 A REC. ASSIST. OFFICE 4
1 REC. REBUILD OFFICE 20 A 1 -- 180 180 -- 1 20 A REC. MANAGER OFFICE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LP Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 93 A

Existing Total Conn. Load: 33651 VA

Total Est. Demand: 92 A

Total Conn.: 92 A

Total Est. Demand: 33121 VA

Total Conn. Load: 33121 VA

Spare 33121 VA 100.00% 33121 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 101 A 98 A 81 A

Total Load: 11.91 kVA 11.49 kVA 9.73 kVA

41 Spare 20 A 1 -- 0 1920 -- -- -- -- 42
39 -- -- -- -- 1080 1530 -- -- -- -- 40
37 PANEL 5UC 30 A 2 -- 720 1860 -- 3 40 A PANEL 5LS 38
35 Spare 20 A 1 -- 0 1200 -- 1 20 A DOCK LEVELER 36
33 MASTER INTERCOM CTRL PNL 20 A 1 -- 500 1130 -- 1 20 A COILING DOOR 34
31 MASTER DOOR CTRL PNL 20 A 1 -- 500 1130 -- 1 20 A COILING DOOR 32
29 -- -- -- -- 1267 540 -- 1 20 A RECEPTACLES 30
27 -- -- -- -- 1267 540 -- 1 20 A RECEPTACLES 28
25 SHREDDER 25 A 3 -- 1267 540 -- 1 20 A RECEPTACLES 26
23 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 720 540 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 720 900 -- 1 20 A RECEPTACLES RESTROOMS 18
15 RECEPTACLES 20 A 1 -- 720 1300 -- 1 20 A HOT WATER DISPENSER 16
13 RECEPTACLES 20 A 1 -- 720 1590 -- 1 20 A GARBAGE DISPOSAL 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 12
9 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 10
7 RECEPTACLES 20 A 1 -- 540 1000 -- 1 20 A REFRIGERATOR 8
5 RECEPTACLES 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES COUNTER 6
3 EF 5-40 20 A 1 -- 420 180 -- 1 20 A REC. OFFICE 4
1 CAMERAS 6, 7, 8 & 9 20 A 1 -- 600 180 -- 1 20 A REC. MANAGER OFFICE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LK Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

1

COMPONENT EXCHANGE 148
5HK (VIA TFMR 5TJ)

STORAGE 155
5HH (VIA XFMR 5TG)

ELECTRICAL RM 202
DB5B

CLEAN SHOP 141
5HL (VIA XFMR 5TK)

5LK 5LM

5LN 5LP
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#

1
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 15 A

Existing Total Conn. Load: 5430 VA

Total Est. Demand: 15 A

Total Conn.: 15 A

Total Est. Demand: 5310 VA

Total Conn. Load: 5310 VA

Spare 5310 VA 100.00% 5310 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 16 A 13 A 16 A

Total Load: 1.86 kVA 1.53 kVA 1.92 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- -- -- 1 -- Space 30
27 Space -- 1 -- -- -- -- 1 -- Space 28
25 Space -- 1 -- -- -- -- 1 -- Space 26
23 Space -- 1 -- -- -- -- 1 -- Space 24
21 Space -- 1 -- -- -- -- 1 -- Space 22
19 Space -- 1 -- -- -- -- 1 -- Space 20
17 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 18
15 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 16
13 CURRENCY STRAPPER 20 A 1 -- 500 -- -- 1 -- Space 14
11 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 12
9 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 10
7 COMPUTER PRINTER 20 A 1 -- 500 180 -- 1 20 A ROOF RECEPTACLE 8
5 CURRENCY STRAPPER 20 A 1 -- 500 420 -- 1 20 A EF 5-41 (1/4) 6
3 COIN COUNTER 20 A 1 -- 500 30 -- 1 20 A EF 5-27 (1/40) 4
1 COIN COUNTER 20 A 1 -- 500 180 -- 1 20 A EF 5-26 (1/10) 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 100 A AIC Rating: 10K
Name: 5LS Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 76 A

Existing Total Conn. Load: 18320 VA

Total Est. Demand: 76 A

Total Conn.: 76 A

Total Est. Demand: 18186 VA

Total Conn. Load: 18186 VA

Spare 18186 VA 100.00% 18186 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 85 A 66 A 0 A

Total Load: 10.24 kVA 7.95 kVA 0.00 kVA

19 Space -- 1 -- -- -- -- 1 -- Space 20
17 Space -- 1 -- -- -- -- 1 -- Space 18
15 Space -- 1 -- -- -- -- 1 -- Space 16
13 EF 5-42 20 A 1 -- 696 0 -- 1 20 A Spare 14
11 OVERHEAD SECT. DOOR 20 A 1 -- 1590 0 -- 1 20 A HVAC TIME CLOCK 12
9 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 10
7 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 8
5 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 6
3 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 4
1 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 3 MCB Rating: 125 A Mounting: Surface

Location: Phases: 1 Mains Rating: 225 A AIC Rating: 10K
Name: 5LT Volts: 240V/120V Mains Type: MCB Type:

Stantec Panel

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 99 A

Existing Total Conn. Load: 33530 VA

Total Est. Demand: 100 A

Total Conn.: 100 A

Total Est. Demand: 35884 VA

Total Conn. Load: 35884 VA

Spare 35884 VA 100.00% 35884 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 106 A 103 A 93 A

Total Load: 12.51 kVA 12.22 kVA 11.16 kVA

41 ROOF RECEPTACLES 20 A 1 -- 720 720 -- -- -- -- 42
39 -- -- -- -- 1737 1300 -- -- -- -- 40
37 AC 5-2 25 A 2 -- 1737 440 -- 3 50 A PANEL 5V 38
35 UH 5-3 20 A 1 -- 385 540 -- 1 20 A RECEPTACLES 36
33 UH 5-2 20 A 1 -- 385 540 -- 1 20 A RECEPTACLES 34
31 REC. PARTS (SOUTH) 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 32
29 REC. PARTS OFFICE 20 A 1 -- 180 1590 -- 1 20 A RR-20 FREON RECOVERY 30
27 REC. PARTS (EAST) 20 A 1 -- 360 500 -- 1 20 A DRINING FOUNTAIN 28
25 REC. WARRANTY OFF. 20 A 1 -- 540 1200 -- 1 20 A VENDING MACHINE 26
23 RECEPTACLES 20 A 1 -- 900 1200 -- 1 20 A VENDING MACHINE 24
21 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 22
19 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 20
17 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 18
15 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 16
13 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A MICROWAVE 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 12
9 RECEPTACLES 20 A 1 -- 540 1300 -- 1 20 A WATER HEATER 10
7 RECEPTACLES 20 A 1 -- 540 1590 -- 1 20 A GARBAGE DISPOSAL 8
5 RECEPTACLES 20 A 1 -- 900 360 -- 1 20 A RECEPTACLES COUNTER 6
3 RECEPTACLES 20 A 1 -- 900 1000 -- 1 20 A REFRIGERATOR 4
1 RECEPTACLES 20 A 1 -- 900 1000 -- 1 20 A REFRIGERATOR 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LQ Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

1

SMALL TOOL RM 130
DB5B

ELECTRICAL RM 202

XFMR 5TM

STORAGE 155
5LK

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Total Est. Demand: 65 A

Total Conn.: 65 A

Total Est. Demand: 23448 VA

Total Conn. Load: 23448 VA

Spare 23448 VA 100.00% 23448 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 72 A 73 A 55 A

Total Load: 8.34 kVA 8.53 kVA 6.58 kVA

41 Space -- 1 -- -- 5735 -- -- -- -- 42
39 Space -- 1 -- -- 7510 -- -- -- -- 40
37 Space -- 1 -- -- 7135 -- 3 100 A PANEL 5LB 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- -- -- 1 -- Space 30
27 Space -- 1 -- -- -- -- 1 -- Space 28
25 Space -- 1 -- -- -- -- 1 -- Space 26
23 Space -- 1 -- -- -- -- 1 -- Space 24
21 Space -- 1 -- -- -- -- 1 -- Space 22
19 Space -- 1 -- -- -- -- 1 -- Space 20
17 Space -- 1 -- -- -- -- 1 -- Space 18
15 Space -- 1 -- -- -- -- 1 -- Space 16
13 Space -- 1 -- -- -- -- 1 -- Space 14
11 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 12
9 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 10
7 WS 5-1 20 A 1 -- 180 0 -- 1 20 A LIFT CONTROL 8
5 PORTABLE LIGHT REC. 20 A 1 -- 80 768 -- 1 20 A EF 5-35 6
3 RECEPTACLES 20 A 1 -- 720 300 -- 1 20 A CAMERAS 1&2 4
1 RECEPTACLES 20 A 1 -- 720 300 -- 1 20 A PANEL 'LPCSE' 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 150 A AIC Rating: 10K
Name: 5LA Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

5LA 5LQ

5LS 5LT
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#

1
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 47 A

Existing Total Conn. Load: 16850 VA

Total Est. Demand: 46 A

Total Conn.: 46 A

Total Est. Demand: 16528 VA

Total Conn. Load: 16528 VA

Spare 16528 VA 100.00% 16528 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 55 A 43 A 41 A

Total Load: 6.53 kVA 5.10 kVA 4.90 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- 50 -- 1 20 A DRAIN VALVE 38
35 Spare 20 A 1 -- 0 50 -- 1 20 A WATER HEATER 36
33 Spare 20 A 1 -- 0 300 -- 1 20 A Spare 34
31 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 32
29 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 30
27 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 28
25 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 26
23 Spare 20 A 1 -- 0 348 -- 1 20 A EF 8-1 24
21 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 22
19 Spare 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES DROP 20
17 Spare 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES DROP 18
15 CAMERAS 12 & 13 20 A 1 -- 300 360 -- 1 20 A RECEPTACLES DROP 16
13 RECEPTACLES 20 A 1 -- 500 360 -- 1 20 A RECEPTACLES DROP 14
11 RECEPTACLES 20 A 1 -- 500 900 -- -- -- -- 12
9 RECEPTACLES 20 A 1 -- 500 900 -- -- -- -- 10
7 RECEPTACLES 20 A 1 -- 500 900 -- 3 20 A CL-12 DRYER 8
5 RECEPTACLES 20 A 1 -- 720 900 -- -- -- -- 6
3 RECEPTACLES 20 A 1 -- 720 900 -- -- -- -- 4
1 RECEPTACLES 20 A 1 -- 720 900 -- 3 20 A CL-11 WASHER 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10
Name: 8LA Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

1

DETAILING/CLEANING 101
8HA (VIA XFMR 8TA)

1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 61 A

Existing Total Conn. Load: 21984 VA

Total Est. Demand: 75 A

Total Conn.: 75 A

Total Est. Demand: 26955 VA

Total Conn. Load: 26955 VA

Spare 26955 VA 100.00% 26955 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 90 A 72 A 65 A

Total Load: 10.65 kVA 8.54 kVA 7.77 kVA

41 PHOTOSENSOR CTRL CAB. 20 A 1 -- 100 100 -- 1 20 A FSD RM 116 & 118 42
39 LAV/UR CONTROLS 20 A 1 -- 300 1389 -- -- -- -- 40
37 DRINIKING FOUNTAIN 20 A 1 -- 500 1389 -- 2 25 A AC 6-1 38
35 RECEPTACLES TELEPHONE 20 A 1 -- 360 800 -- 1 20 A POWER SUPPLY CAMERAS 36
33 RECEPTACLES PUMP ROOM 20 A 1 -- 540 800 -- 1 30 A POWER SUPPLY CAMERAS 34
31 RECEPTACLES RESTROOM 20 A 1 -- 360 150 -- 1 20 A AUTO DRAIN VALVES 32
29 RECEPTACLES ROOF RTU-61 20 A 1 -- 360 533 -- -- -- -- 30
27 RECEPTACLES 20 A 1 -- 360 533 -- -- -- -- 28
25 RECEPTACLES 20 A 1 -- 540 533 -- 3 20 A SP-1 26
23 RECEPTACLES DROP 20 A 1 -- 360 1590 -- 1 20 A F-2 GASOLINE DISPENSER 24
21 RECEPTACLES DROP 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 22
19 RECEPTACLES DATA RACK 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 20
17 RECEPTACLES DATA RACK 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 18
15 REC. OFFICE 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 16
13 DRINIKING FOUNTAIN 20 A 1 -- 500 100 -- 1 20 A FUEL DISPENSER/CONT. 14
11 WATER HEATER/CIRC. PUMP 20 A 1 -- 600 180 -- 1 20 A CC6 12
9 EF 6-8 (1/10) 20 A 1 -- 180 180 -- 1 20 A FACP-6 10
7 BC-14 FLUID MANAGEMENT 20 A 1 -- 500 2143 -- -- -- -- 8
5 EF 6-6 (1/10) 20 A 1 -- 180 2143 -- 2 40 A HP 6-1 6
3 EF 6-5 (1/60) 20 A 1 -- 20 3318 -- -- -- -- 4
1 EF 6-4 (1/15) 20 A 1 -- 156 3318 -- 2 50 A RTU 6-1 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10
Name: 6LB Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

6LB 7LA

8LA ---
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MAU 5-9 (E) MAKEUP AIR UNIT MAINTENANCE BUILDING PAINT BOOTH - 480 3 60 - - - - - DIV.26 N/A N/A NORMAL - - - 5HJ 19 EXISTING TO REMAIN

MAU 5-8 MAKEUP AIR UNIT MAINTENANCE BUILDING OFFICE 3 480 3 60 5.9 7.4 15 30 15 DIV.26 N/A N/A NORMAL 140 3/4" 3#12 & 1#12G 5HP 11 POWER WIRING AND DISCONNECT BY EC

MAU 5-7 MAKEUP AIR UNIT MAINTENANCE BUILDING REVENUE OFFICES 7 1/2 480 3 60 12.1 15.1 20 30 20 DIV.26 N/A N/A NORMAL 115 3/4" 3#12 & 1#12G 5HP 10 POWER WIRING AND DISCONNECT BY EC

MAU 5-6 MAKEUP AIR UNIT MAINTENANCE BUILDING BREAK ROOM 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 114 1" 3#10 & 1#10G 5HP 9 POWER WIRING AND DISCONNECT BY EC

MAU 5-5 MAKEUP AIR UNIT MAINTENANCE BUILDING 2ND FLR OFFICES 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 113 3/4" 3#10 & 1#10G 5HP 8 POWER WIRING AND DISCONNECT BY EC

MAU 5-4 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 112 3/4" 3#10 & 1#10G 5HP 7 POWER WIRING AND DISCONNECT BY EC

MAU 5-3 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 111 3/4" 3#10 & 1#10G 5HP 6 POWER WIRING AND DISCONNECT BY EC

MAU 5-2 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 110 3/4" 3#10 & 1#10G 5HP 5 POWER WIRING AND DISCONNECT BY EC

MAU 5-1 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 20 480 3 60 28.1 35 50 60 50 DIV.26 N/A N/A NORMAL - 3/4" 3#10 & 1#10G 5HP 4 POWER WIRING AND DISCONNECT BY EC

MAKEUP AIR UNITS

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 6-1
PACKAGED COOLING UNIT FUEL/BRAKE/TIRE REPAIR... COMM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 6LB 38,40 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 5-2
PACKAGED COOLING UNIT MAINTENANCE BUILDING LAN ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LQ 37,39 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 5-1
PACKAGED COOLING UNIT MAINTENANCE BUILDING COMM ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LJ 34,36 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 4-2
PACKAGED COOLING UNIT OPERATIONS BUILDING TELECOM ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 34,36 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 4-1
PACKAGED COOLING UNIT OPERATIONS BUILDING COMPUTER ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 30,32 POWER WIRING AND DISCONNECT BY EC

AIR CONDITIONING UNIT, 65 kAIC RATED

120V CIRCUIT FOR IONIZATION SYSTEM

HP 6-1
HEAT PUMP FUEL/BRAKE/TIRE REPAIR... CONTROL 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G LB 6,8 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

HP 5-1
HEAT PUMP MAINTENANCE BUILDING BLDG OFFICE 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LG 22.24 POWER WIRING AND DISCONNECT BY EC

HEATING PUMP, 65 kAIC RATED

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 6-1
PACKAGED AIR... FUEL/BRAKE/TIRE REPAIR... FUEL BLDG 4.1 kW 208 1 60 - 31.9 50 60 50 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 6LB 2,4 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-5
PACKAGED AIR... MAINTENANCE BUILDING OFFICE 1.8 kW 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LM 35,37 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-4
PACKAGED AIR... MAINTENANCE BUILDING OFFICE 1.8 kW 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LM 31,33 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-3
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING REVENUE OFFICES 17.6 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 108 1-1/4" 3#4 & 1#8G 5HP 3 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-2
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING BREAK ROOM 17.6 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 107 1" 3#6 & 1#8G 5HP 2 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-1
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING 2ND FLR OFFICES 19.7 kW 480 3 60 - 49 60 60 50 DIV.26 N/A N/A NORMAL 106 1" 3#6 & 1#8G 5HP 1 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-4
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 10.5 kW 480 3 60 - 25 30 30 30 DIV.26 N/A N/A NORMAL 22 3/4" 3#10 & 1#10G DB4 7 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-3
PACKAGED ROOFTOP UNIT OPERTIONS BUILDING OPER. BLDG 11.8 kW 480 3 60 - 29 40 60 40 DIV.26 N/A N/A NORMAL 21 3/4" 3#8 & 1#10G DB4 6 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-2
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 7.1 kW 480 3 60 - 18 20 30 20 DIV.26 N/A N/A NORMAL 20 3/4" 3#12 & 1#12G DB4 5 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-1
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 17.4 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 19 1" 3#6 & 1#8G DB4 4 POWER WIRING AND DISCONNECT BY EC

ROOF TOP UNIT, 65 kAIC RATED

TAG VOLTS Ø HZ FLA(A) MCA(A) MOCP(A) FRAME(A) FUSE SIZE (A) BY TYPE BY

EQUIP

DESCRIPTION LOCATION SERVICE
MOTOR
POWER
(OR) HP

ELECTRICAL DATA DISCONNECT STARTER
EMERGENCY /

NORMAL
CONDUIT

REF #
CONDUIT WIRE PANEL CIRCUIT REMARK
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EF 8-1 EXHAUST FAN DETAIL/CLEANING BUILDING
DETAILING/CLEANIN

EQUIP. RM 1/4 120 1 60 2.9 4 15 - - DIV.26
N/A N/A

NORMAL
- 3/4" 2#12 & 1#12G

8LA 24
MOTOR RATED SWITCH

EF 7-2 EXHAUST FAN BUS WASH/BRAKE DYNO BUILDING BUS WASH 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 174 3/4" 3#12 & 1#12G MCC6 5 POWER WIRING AND DISCONNECT BY EC

EF 7-1 EXHAUST FAN BUS WASH/BRAKE DYNO BUILDING BUS WASH 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 174 3/4" 3#12 & 1#12G MCC6 5 POWER WIRING AND DISCONNECT BY EC

EF 6-9 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... FUEL RM 115 1/2 120 1 60 6.4 8 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 42 MOTOR RATED SWITCH

EF 6-8 EXHAUST FAN
FUEL/BRAKE/TIRE REPAIR

BUILDING
FLUID TANK 110/GREESE

TANK 109 1/10 120 1 60 1.5 2 15 - - DIV.26
N/A N/A

NORMAL
- 3/4" 2#12 & 1#12G

6LB 9
MOTOR RATED SWITCH

EF 6-7 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... C.A. 111/TEL. 112 3 480 3 60 4.8 6 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G MCC5 9 POWER WIRING AND DISCONNECT BY EC

EF 6-6 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... LOCKER/LAUNDRY 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 5 MOTOR RATED SWITCH

EF 6-5 (E) EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... WOMEN'S RM ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 6LB 3 EXISTING TO REMAIN

EF 6-4 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... MEN'S RM 1/15 120 1 60 1.3 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 1 MOTOR RATED SWITCH

EF 6-3 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... BODY/SHOP 118/116 10 480 3 60 14 17.5 30 30 30 DIV.26 1 DIV.23 NORMAL 173 3/4" 6#12 & 1#12G MCC6 4 POWER WIRING AND DISCONNECT BY EC

EF 6-2 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... FUEL AREA RM 115 15 480 3 60 21 26.2 40 60 40 DIV.26 2 DIV.23 NORMAL 172 1" 6#10 & 1#10G MCC6 3 POWER WIRING AND DISCONNECT BY EC

EF 6-1 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... BRAKE/BST RM 114/001 20 480 3 60 27 33.8 50 60 50 DIV.26 2 DIV.23 NORMAL 171 1" 6#10 & 1#10G MCC6 2 POWER WIRING AND DISCONNECT BY EC

EF 5-43 (E) EXHAUST FAN MAINTENANCE BUILDING PAINT BOOTH ( E ) - - - - - - - - DIV.26 - - NORMAL - - - 5HJ 19 EXISTING TO REMAIN

EF 5-42 EXHAUST FAN MAINTENANCE BUILDING FUEL RM 102 1/4 120 1 60 7.25 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LT 13 MOTOR RATED SWITCH

EF 5-41 EXHAUST FAN MAINTENANCE BUILDING UPHOLSTERY SHOP RM... 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LS 6 MOTOR RATED SWITCH

EF 5-40 EXHAUST FAN MAINTENANCE BUILDING LOADING ABY RM 170 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LK 3 MOTOR RATED SWITCH

EF 5-39 EXHAUST FAN MAINTENANCE BUILDING EQUIP. STOR. RM 129 1/6 120 1 60 2.3 3 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LD 6 MOTOR RATED SWITCH

EF 5-38 EXHAUST FAN MAINTENANCE BUILDING TRAN DYN. RM 105 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LN 10 MOTOR RATED SWITCH

EF 5-37 EXHAUST FAN MAINTENANCE BUILDING ENG. DYN. RM 103 7 1/2 480 3 60 11 13.8 20 30 20 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5A 11 POWER WIRING AND DISCONNECT BY EC

EF 5-36 (E) EXHAUST FAN MAINTENANCE BUILDING ELEC RM 220 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - MCC5 10 EXISTING TO REMAIN

EF 5-35 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 184 1/2 120 1 60 6.4 8 15 - - DIV.26 N/A N/A NORMAL 128 3/4" 3#12 & 1#12G 5LA 6 MOTOR RATED SWITCH

EF 5-34 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 185 2 480 3 60 3.2 4 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

EF 5-33 EXHAUST FAN MAINTENANCE BUILDING C.A. RM 139 3 480 3 60 4.8 6 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HE 20 POWER WIRING AND DISCONNECT BY EC

EF 5-32 EXHAUST FAN MAINTENANCE BUILDING LUBE RM 138 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LH 24 MOTOR RATED SWITCH

EF 5-31 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 137 2 480 3 60 3.2 4 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HE 20 POWER WIRING AND DISCONNECT BY EC

EF 5-30 (E) EXHAUST FAN MAINTENANCE BUILDING TEL RM 136 ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 5LH 24 EXISTING TO REMAIN

EF 5-29 EXHAUST FAN MAINTENANCE BUILDING STORAGE RM 155 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 138 3/4" 3#12 & 1#12G MCC5 38 POWER WIRING AND DISCONNECT BY EC

EF 5-28 EXHAUST FAN MAINTENANCE BUILDING BODY SHOP RM 174 20 480 3 60 27 33.8 60 60 50 DIV.26 2 DIV.23 NORMAL 148 1" 6#10 & 1#10G MCC5A 9 POWER WIRING AND DISCONNECT BY EC

EF 5-27 (E) EXHAUST FAN MAINTENANCE BUILDING LOCKER RM 167 ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 5LS 4 EXISTING TO REMAIN

EF 5-26 EXHAUST FAN MAINTENANCE BUILDING REV. TOIL. RM 160/161 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LS 2 MOTOR RATED SWITCH

EF 5-25 EXHAUST FAN MAINTENANCE BUILDING COMP EXCH RM 148 7 1/2 480 3 60 11 13.8 20 30 20 DIV.26 1 DIV.23 NORMAL 147 3/4" 6#12 & 1#12G MCC5A 8 POWER WIRING AND DISCONNECT BY EC

EF 5-24 EXHAUST FAN MAINTENANCE BUILDING BLDG MAIN. RM 150 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 137 3/4" 3#12 & 1#12G MCC5 37 POWER WIRING AND DISCONNECT BY EC

EF 5-23 (E) EXHAUST FAN MAINTENANCE BUILDING COMP REP RM 143 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - 5LM 39 EXISTING TO REMAIN

EF 5-22 EXHAUST FAN MAINTENANCE BUILDING MACHINE RM 145 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 136 3/4" 3#12 & 1#12G MCC5 36 POWER WIRING AND DISCONNECT BY EC

EF 5-21 EXHAUST FAN MAINTENANCE BUILDING MACHINE RM 144 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 135 3/4" 3#12 & 1#12G MCC5 35 POWER WIRING AND DISCONNECT BY EC

EF 5-20 EXHAUST FAN MAINTENANCE BUILDING CLEAN SHOP 141 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 134 3/4" 3#12 & 1#12G MCC5 34 POWER WIRING AND DISCONNECT BY EC

EF 5-19 EXHAUST FAN MAINTENANCE BUILDING BREAK RM 121 1 1/2 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL 133 3/4" 3#12 & 1#12G MCC5 33 POWER WIRING AND DISCONNECT BY EC

EF 5-18 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 108 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 132 3/4" 3#12 & 1#12G MCC5 32 POWER WIRING AND DISCONNECT BY EC

EF 5-17 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 107 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 131 3/4" 3#12 & 1#12G MCC5 31 POWER WIRING AND DISCONNECT BY EC

EF 5-16 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 106 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 130 3/4" 3#12 & 1#12G MCC5 30 POWER WIRING AND DISCONNECT BY EC

EF 5-15 (E) EXHAUST FAN MAINTENANCE BUILDING JAN RM 114 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - - - 5LP 40 EXISTING TO REMAIN

EF 5-14 (E) EXHAUST FAN MAINTENANCE BUILDING WOMEN/SH RM 115 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 38 EXISTING TO REMAIN

EF 5-13 EXHAUST FAN MAINTENANCE BUILDING MEN'S RM 109 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 36 MOTOR RATED SWITCH

EF 5-12 (E) EXHAUST FAN MAINTENANCE BUILDING MEN'S RM 214, WOMEN 213 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 34 EXISTING TO REMAIN

EF 5-11 EXHAUST FAN MAINTENANCE BUILDING JAN RM 219 1/15 120 1 60 1.3 2.00 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 32 MOTOR RATED SWITCH

EF 5-10 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 129 3/4" 3#12 & 1#12G MCC5 29 POWER WIRING AND DISCONNECT BY EC

EF 5-9 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 128 3/4" 3#12 & 1#12G MCC5 28 POWER WIRING AND DISCONNECT BY EC

EF 5-8 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 127 3/4" 3#12 & 1#12G MCC5 27 POWER WIRING AND DISCONNECT BY EC

EF 5-7 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 126 3/4" 3#12 & 1#12G MCC5 26 POWER WIRING AND DISCONNECT BY EC

EF 5-6 EXHAUST FAN MAINTENANCE BUILDING STEAM CLEANER 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 146 3/4" 6#12 & 1#12G MCC5A 7 POWER WIRING AND DISCONNECT BY EC

EF 5-5 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 145 1" 6#10 & 1#10G MCC5A 6 POWER WIRING AND DISCONNECT BY EC

EF 5-4 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 144 1" 6#10 & 1#10G MCC5A 5 POWER WIRING AND DISCONNECT BY EC

EF 5-3 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 143 1" 6#10 & 1#10G MCC5A 4 POWER WIRING AND DISCONNECT BY EC

EF 5-2 EXHAUST FAN MAINTENANCE BUILDING RM 181 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 142 1" 6#10 & 1#10G MCC5A 3 POWER WIRING AND DISCONNECT BY EC

EF 5-1 EXHAUST FAN MAINTENANCE BUILDING RUNNING REPAIR RM 181 25 480 3 60 34 42.5 70 100 70 DIV.26 2 DIV.23 NORMAL 141 1-1/4" 6#8 & 1#10G MCC5A 2 POWER WIRING AND DISCONNECT BY EC

EF 4-4 EXHAUST FAN OPERATIONS BUILDING OPER BLDG LOCKER 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 8 MOTOR RATED SWITCH

EF 4-3 EXHAUST FAN OPERATIONS BUILDING OPER BLD ELEC RM 103 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 6 MOTOR RATED SWITCH

EF 4-2 EXHAUST FAN OPERATIONS BUILDING OPER BLD MEN'S RM 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 4 MOTOR RATED SWITCH

EF 4-1 EXHAUST FAN OPERATIONS BUILDING OPER BLDG REST RM 1/4 120 1 60 2.9 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 2 MOTOR RATED SWITCH
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SF 6-2 SUPPLY FAN FUEL/BRAKE/TIRE REPAIR... BASEMENT 001 5 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 169 3/4" 3#12 & 1#12G MCC6 7 POWER WIRING AND DISCONNECT BY EC

SF 6-1 SUPPLY FAN FUEL/BRAKE/TIRE REPAIR... TIRE BAY RM 116 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 170 3/4" 3#12 & 1#12G MCC6 6 POWER WIRING AND DISCONNECT BY EC

SF 5-16 SUPPLY FAN MAINTENANCE BUILDING LOADING ABY RM 170 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 7 POWER WIRING AND DISCONNECT BY EC

SF 5-15 SUPPLY FAN MAINTENANCE BUILDING TRAIN DYN. RM105 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 8 POWER WIRING AND DISCONNECT BY EC

SF 5-14 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 220  1 1/2 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 11 POWER WIRING AND DISCONNECT BY EC

SF 5-13 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 184 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

SF 5-12 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 185 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

SF 5-11 (E) SUPPLY FAN MAINTENANCE BUILDING ELEC RM 137 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - 5HE 20 EXISTING TO REMAIN

SF 5-10 SUPPLY FAN MAINTENANCE BUILDING STORAGE RM 155 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 125 3/4" 3#12 & 1#12G MCC5 25 POWER WIRING AND DISCONNECT BY EC

SF 5-9 SUPPLY FAN MAINTENANCE BUILDING BLD MAINT.RM 150 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 124 3/4" 3#12 & 1#12G MCC5 24 POWER WIRING AND DISCONNECT BY EC

SF 5-8 SUPPLY FAN MAINTENANCE BUILDING COMP. SHOP.RM143 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 123 3/4" 3#12 & 1#12G MCC5 23 POWER WIRING AND DISCONNECT BY EC

SF 5-7 (E) SUPPLY FAN MAINTENANCE BUILDING MECH SHOP RM 144 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL 122 3/4" 3#12 & 1#12G MCC5 22 EXISTING TO REMAIN

SF 5-6 SUPPLY FAN MAINTENANCE BUILDING CLEAN SHOP RM 141 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 121 3/4" 3#12 & 1#12G MCC5 21 POWER WIRING AND DISCONNECT BY EC

SF 5-5 SUPPLY FAN MAINTENANCE BUILDING BRAKE RM 121 1.5 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL 120 3/4" 3#12 & 1#12G MCC5 20 POWER WIRING AND DISCONNECT BY EC

SF 5-4 SUPPLY FAN MAINTENANCE BUILDING REBUILT RM 106 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 119 3/4" 3#12 & 1#12G MCC5 19 POWER WIRING AND DISCONNECT BY EC

SF 5-3 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 118 3/4" 3#12 & 1#12G MCC5 18 POWER WIRING AND DISCONNECT BY EC

SF 5-2 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 117 3/4" 3#12 & 1#12G MCC5 17 POWER WIRING AND DISCONNECT BY EC

SF 5-1 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 116 3/4" 3#12 & 1#12G MCC5 16 POWER WIRING AND DISCONNECT BY EC

SF 4-1 SUPPLY FAN OPERATIONS BUILDING ELEC RM 103 1/4 120 1 60 5.8 7.25 20 - - DIV.26 1 DIV.23 NORMAL - 3/4" 2#12 & 1#12G 4LC 38 MOTOR RATED SWITCH
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REPLACEMENT OF MECHANICAL UNITS AT SANTA ANA
BUS BASE

4301 W MacArthur Blvd, Santa Ana, CA 92704

VICINITY MAP
PROJECT LOCATION

SHEET INDEX
GENERAL

G-000 COVERSHEET

G-100 OVERALL SITE PLAN

MECHANICAL DEMO

MD-200 OPERATIONS BUILDING MECHANICAL DEMO ROOF PLAN

MD-210 MAINTENANCE BUILDING MECHANICAL DEMO ROOF PLAN

MD-220 FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL DEMO ROOF PLAN

MD-230 BUS WASH/BRAKE DYNO BUILDING MECHANICAL DEMO ROOF PLAN

MD-240 DETAIL/CLEANING BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO

ED-210 OPERATIONS BUILDING ELECTRICAL DEMO ROOF PLAN

ED-220 MAINTENANCE BUILDING ELECTRICAL OVERALL DEMO ROOF PLAN

ED-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL DEMO ROOF PLAN

ED-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL DEMO ROOF PLAN

ED-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL DEMO ROOF PLAN

ED-230 FUEL/BRAKE/TIRE REPAIR BUILDING ELECTRICAL DEMO ROOF PLAN

ED-240 BUS WASH/BRAKE DYNO BUILDING ELETRICAL DEMO ROOF PLAN

ED-250 DETAIL/CLEANING BUILDING ELECTRICAL DEMO ROOF PLAN

STRUCTURAL

S-100 GENERAL NOTES

S-200 OVERALL PLAN

S-300 OPERATIONS BUILDING STRUCTURAL ROOF PLAN

S-301 MAINTENANCE BUILDING STRUCTURAL ROOF PLAN

S-302 FUEL/BRAKE/TIRE REPAIR BUILDING STRUCTURAL ROOF PLAN

S-303 BUS WASH/BRAKE DYNO BUILDING STRUCTURAL ROOF PLAN

S-304 DETAIL/CLEANING BUILDING STRUCTURAL ROOF PLAN

S-600 ANCHORAGE SCHEDULES

ARCHITECTURAL

A-100 ARCHITECTURAL SITE PLAN

A-500 DETAILS

EQUIPMENT

Q-001 INDUSTRIAL EQUIPMENT - GENERAL NOTES

Q-101 FUEL/BREAKE/TIRE REPAIR BUILDING - BELLOW VACUUM SYSTEM PLAN

Q-102 FUEL/BREAKE/TIRE REPAIR BUILDING - BELLOW VACUUM SYSTEM ROOF PLAN

Q-600 INDUSTRIAL EQUIPMENT - DETAILS

MECHANICAL

M-001 MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS

M-002 PROJECT NOTES AND SHEET INDEX

M-003 FAN SCHEDULE

M-004 ROOFTOP AND MAKE UP AIR SCHEDULES

M-005 HEAT PUMP AND AIR CONDITIONER SCHEDULES

M-006 MECHANICAL DETAILS

M-007 MECHANICAL DETAILS

M-008 MECHANICAL CONTROLS

M-009 MECHANICAL CONTROLS

M-200 OPERATIONS BUILDING MECHANICAL ROOF PLAN

M-210 MAINTENANCE BUILDING OVERALL MECHANICAL ROOF PLAN

M-211 MAINTENANCE BUILDING SECTION ONE MECHANICAL ROOF PLAN

M-212 MAINTENANCE BUILDING SECTION TWO MECHANICAL ROOF PLAN

M-213 MAINTENANCE BUILDING SECTION THREE MECHANICAL ROOF PLAN

M-220 FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL ROOF PLAN

M-230 BUS WASH/BRAKE DYNO BUILDING MECHANICAL ROOF PLAN

M-240 DETAIL/CLEANING BUILDING MECHANICAL ROOF PLAN

M-300 TITLE 24 CODE COMPLIANCE

M-301 TITLE 24 CODE COMPLIANCE

ELECTRICAL

E-001 SYMBOLS, NOTES AND ANNOTATIONS

E-002 SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX

E-210 OPERATIONS BUILDING ELECTRICAL ROOF PLAN

E-220 MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN

E-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN

E-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN

E-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN

E-230 FUEL-BRAKE-TIRE REPAIR BUILDING ELECTRICAL ROOF PLAN

E-240 BUS WASH-BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN

E-250 DETAIL-CLEANING BUILDING ELECTRICAL ROOF PLAN

E-500 ELECTRICAL DETAILS

E-600 ELECTRICAL SINGLE LINE DIAGRAM

E-601 ELECTRICAL SINGLE LINE DIAGRAM

E-700 PANEL SCHEDULES

E-701 PANEL SCHEDULES

E-702 PANEL SCHEDULES

E-703 PANEL SCHEDULES

E-704 PANEL SCHEDULES

E-800 CONDUIT SCHEDULES

E-801 CONDUIT SCHEDULES

E-802 CONDUIT SCHEDULES

PROJECT DESCRIPTION: 
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL EQUIPMENT ON THE 
OPERATIONS, MAINTENANCE, BRAKE, BUS WASH, FUELING AND CLEANING BUILDING AT THE 
OCTA SANTA ANA BUS BASE. WORK ALSO INCLUDES THE REPLACEMENT OF THE ROOFTOP 
CYCLONE UNITS AT THE FUEL / BREAK / TIRE REPAIR BUILDING

APPLICABLE CODES:
2022 CALIFORNIA MECHANICAL CODE
2022 CALIFORNIA PLUMBING CODE
2022 NATIONAL ELECTRICAL CODE
2022 TITLE 24 REQUIREMENTS
CALGREEN STANDARDS

GENERAL INFORMATION

GENERAL NOTES
1 DO NOT SCALE DRAWINGS.

2 ITEMS INDICATED ON THESE DRAWINGS ARE NEW, UNLESS NOTED OTHERWISE.

3 CONTRACTOR TO PROVIDE ROOFTOP SUPPORT SYSTEMS PER SPECIFICATIONS FOR ALL PIPING,
CONDUITS, AND ALL OTHER ITEMS NOT OTHERWISE DIRECTLY OR INDIRECTLY ATTACHED TO THE
BUILDINGS, PROVIDE SYSTEMS AS REQUIRED TO ACCOMMODATE EXISTING PIPING, CONDUITS, ETC.
AND ANY NEW PIPING, CONDUITS, ETC.

4 CONTRACTOR TO PROTECT IN PLACE ALL PORTIONS OF THE BUILDINGS NOT IN SCOPE OR NOT
INTENDED TO BE DEMOLISHED OR OTHERWISE PATCHED AND REPAIRED.

5 THE FOLLOWING GENERAL NOTES APPLY TO THE ENTIRE SET OF DRAWINGS AND ARE NOT SPECIFIC
TO ANY ONE DISCIPLINE

6 IT IS THE CONTRACTORS RESPONSIBILITY TO REVIEW AND COORDINATE THE WORK OF
ALL SUB-CONTRACTORS, TRADES AND SUPPLIERS WITH REQUIREMENTS OF THE CONTRACT
BEFORE COMMENCING CONSTRUCTION, AND ASSURE THAT ALL PARTIES ARE AWARE OF ALL
REQUIREMENTS, REGARDLESS OF WHERE THE REQUIREMENTS OCCUR IN THE CONTRACT
DOCUMENTS, WHICH MIGHT AFFECT THE WORK OF THAT PARTY.

7 THE WORK DESCRIBED BY THE DRAWINGS OF ANY ONE DISCIPLINE MAY BE AFFECTED BY THE WORK
DESCRIBED ON DRAWINGS OF ANOTHER DISCIPLINE AND MAY REQUIRE CROSS REFERENCE. PARTIAL
SETS OF DRAWINGS ARE INCOMPLETE AND SHOULD NOT BE DISTRIBUTED OR UTILIZED BY THE
CONTRACTOR.

8 THE DRAWINGS AND SPECIFICATIONS ESTABLISH MINIMUM REQUIREMENTS FOR THE DESIGN AND
CONSTRUCTION OF THE PROJECT.

9 ARCHITECT IS NOT RESPONSIBLE FOR ACCURACY OF EXISTING CONDITIONS SHOWN IN THESE
DOCUMENTS.  GC SHALL CONTACT ARCHITECT IMMEDIATELY IF ANY DISCREPANCIES OCCUR IN THE
FIELD.

10 THE DRAWINGS IN THIS SET ARE DIAGRAMMATIC AND ILLUSTRATE THE INTENT OF THE DESIGN.

11 THE CONTRACTOR SHALL IDENTIFY AND NOTIFY IN WRITING TO THE ARCHITECT CONFLICTS BETWEEN
THE WORK OF DIFFERENT PARTIES, AND DISCREPANCIES BETWEEN THE DOCUMENTS AND THE
ACTUAL CONDITIONS AT THE EARLIEST POSSIBLE DATE SO AS TO ALLOW REASONABLE AND
ADEQUATE TIME FOR THE CONFLICT TO BE RESOLVED WITHOUT DELAYING THE WORK. ALL
DEVIATIONS FROM THAT WHICH IS REQUIRED BY THE CONTRACT DOCUMENTS MUST BE APPROVED IN
ADVANCE BY THE ARCHITECT AND OWNER PRIOR TO PROCEEDING.

12 THE GENERAL NOTES, SYMBOLS AND DEFINITIONS APPLICABLE TO EACH DISCIPLINE CAN BE FOUND AT
THE FRONT OF EACH DISCIPLINE’S SET OF DRAWINGS AND IS LISTED AS PART OF THE OVERALL
PROJECT INDEX OF DRAWINGS.

13 THE CONTRACTOR IS RESPONSIBLE TO COMPLY WITH ALL APPLICABLE LAWS, CODES, REGULATIONS
AND ORDINANCES OF THE PLACE (CITY, COUNTY, DISTRICT, AND STATE) WHERE THE PROJECT IS
LOCATED.

14 THE CONTRACTOR SHALL OBTAIN ALL REQUIRED PERMITS (IF REQUIRED) AND SIMILAR RELEASES
REQUIRED FOR THE CONSTRUCTION AND OCCUPANCY OF THE PROJECT. THE CONTRACTOR SHALL
FURNISH COPIES OF ALL SUCH ITEMS TO THE OWNER AND ARCHITECT WITHIN 10 DAYS OF RECEIPT OF
SUCH ITEMS. IF PERMITS ARE ISSUED SUBJECT TO CERTAIN CONDITIONS OR REVISIONS TO THE WORK
OR IF PERMITS ARE DELAYED FOR ANY REASON, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE
OWNER AND ARCHITECT.

15 THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR MEANS, METHODS AND SEQUENCES OF
CONSTRUCTION.

16 THE CONTRACTOR SHALL PROMPTLY REMOVE AND PROPERLY DISPOSE OF ALL CONSTRUCTION  AND
DEMOLITION DEBRIS. THE CONTRACTOR SHALL OBTAIN APPROVAL OF OWNER FOR DETAILS RELATED
TO ALL SITE ACCESS AND REMOVAL PLANS

17 CONTRACTOR NOT TO STORE NEW OR REMOVED MECHANICAL UNITS ON BUILDING ROOFTOPS

18 THE CONTRACTOR SHALL BECOME FAMILIAR WITH AND COMPLY WITH OWNER’S PROCEDURES FOR
MAINTAINING A SECURE SITE AND BUILDING AS NOTED IN THE OCTA DIVISION 1 SPECIFICATIONS.

19 EACH INSTALLER SHALL EXAMINE THE SUBSTRATE CONDITION AND/OR SITE CONDITIONS WHICH
AFFECT THE QUALITY OF EACH PRODUCT TO BE INSTALLED. IF ANY CONDITIONS EXIST WHICH WILL
HAVE A DETRIMENTAL EFFECT ON THE QUALITY OF THE INSTALLATION, THE INSTALLER SHALL
IMMEDIATELY ADVISE THE CONTRACTOR. INSTALLATION SHALL NOT PROCEED UNTIL THE
UNSATISFACTORY CONDITIONS ARE CORRECTED. INSTALLATION OF PRODUCTS SHALL SIGNIFY
ACCEPTANCE BY THE INSTALLER OF THE SUBSTRATE CONDITIONS.

20 THE CONTRACTOR SHALL MAINTAIN A CURRENT/UPDATED RECORD OF DRAWINGS ON SITE AT ALL
TIMES.

21 CONTRACTOR SHALL PROVIDE TEMPORARY HVAC UNITS WHILE THE PERMANENT MECHANICAL
SYSTEMS ARE BEING REPLACED.

22 GC NOT TO PLACE CRANE OVER UNDERGROUND STORAGE TANKS.

23 CONTRACTOR TO COORDINATE WITH OCTA FACILITIES MAINTENANCE, SUBMITTING A LAYDOWN PLAN
WITH CRANE LOCATIONS PER THE HSE SPECIFICATION DOCUMENTS. CONTRACTOR TO SUBMIT A
CRANE PLAN FOR OCTA HSE DEPARTMENT TO REVIEW AND CERTIFY.

24 PATCH AND REPAIR EXISTING BUILT UP ROOFING SYSTEM AS NEEDED PER MFR REQUIREMENTS WITH
A MINIMUM OVERLAP OF 48". SEE ALSO SPEC 07 52 16.

25 CONSTRUCTION SEQUENCE: THE WORK SHALL BE PERFORMED IN TWO PHASES, THE DEMOLITION
PHASE, AND THE NEW CONSTRUCTION PHASE. ALL CRANE WORK FOR THE DEMOLITION PHASE
INCLUDING REMOVAL OF EXISTING HVAC UNITS SHALL BE COMPLETED ON A NORMAL WORKDAY
BETWEEN 7:00AM AND 4:00PM. ALL CRANE WORK FOR THE NEW CONSTRUCTION PHASE INCUDING
SETTING THE NEW HVAC SHALL BE COMPLETED ON A SUBSEQUENT NORMAL WORK DAY BETWEEN
7:00AM AND 4:00PM.

26 ALL REMOVED DEMOLISHED EQUIPMENT SHALL BE LEGALLY DISPOSED OFF THE SITE THE SAME DAY
OF REMOVAL AT CONTRACTOR’S EXPENSE.

27 CONTRACTOR TO PROVIDE TEMPORARY HVAC UNITS FOR BUILDINGS WHILE THE PERMENANT HVAC
FOR THAT BUILDING IS BEING WORKED ON
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ABBREVIATIONS
(E) EXISTING

AB ANCHOR BOLT

AC AIR CONDITIONING

ACT ACOUSTICAL TILE

ADJ ADJACENT/ADJUSTABLE

AFF ABOVE FINISH FLOOR

AFG ABOVE FINISH GRADE

AHU AIR HANDLING UNIT

ALT ALTERNATE NO.

ALUM ALUMINUM

ANOD ANODIZED

ANSI AMERICAN NATIONAL STANDARDS INSTITUTE

APPD APPROVED

APPROX APPROXIMATELY

ARCH ARCHITECT

AVG AVERAGE

BD BOARD

BLDG BUILDING

BLKG BLOCKING

BM BEAM/BENCH MARK

BOS BOTTOM OF STEEL

BOT BOTTOM

BUR BUILT UP ROOFING

CEM CEMENT

CF CUBIC FOOT / FEET

CF/CI CONTRACTOR FURNISHED/CONTRACTOR INSTALLED

CF/OI CONTRACTOR FURNISHED/OWNER INSTALLED

CIP CAST IN PLACE

CJ CONTROL JOINT / CONTRACTION JOINT

CL CENTERLINE

CLG CEILING

CLR CLEAR

CMU CONCRETE MASONRY UNIT

CO CLEAN OUT

COL COLUMN

CONC CONCRETE

COND CONDITION

CONST CONSTRUCTION

CONT CONTINUE / CONTINUATION / CONTINUOUS

COORD COORDINATE

CPT CARPET

CT CERAMIC TILE

CTR CENTER

CU FT CUBIC FOOT / CUBIC FEET

CU YD CUBIC YARDS

CW COLD WATER

D DEPTH / DEEP

DBL DOUBLE

DEG DEGREE

DEL DELETE

DEMO DEMOLITION

DIA DIAMETER

DIAG DIAGONAL

DIM DIMENSION

DISP DISPENSER

DN DOWN

DR DOOR / DRAIN

DTL DETAIL

DWG DRAWING

E EAST

EA EACH

EF EXHAUST FAN

EJ EXPANSION JOINT

EL REFERENCE ELEVATION / EASEMENT LINE

ELEC ELECTRIC / ELECTRICAL

ELEV ELEVATOR / ELEVATION

EMER EMERGENCY

ENGR ENGINEER / ENGINEERING

EOS EDGE OF SLAB

EPDM ETHYLENE PROPYLENE DIENE MONOMOR

EQ EQUAL

EQUIP EQUIPMENT

EST ESTIMATE

ETC ET CETERA

EW EACH WAY

EXP EXPOSED / EXPAND / EXPANSION

FA FIRE ALARM / FACE AREA / FRESH AREA

FACP FIRE ALARM CONTROL PANEL

FD FLOOR DRAIN

FDTN FOUNDATION

FE FIRE EXTINGUISHER

FEC FIRE EXTINGUISHER CABINET

FH FIRE HYDRANT / FIRE HOSE

FHC FIRE HOSE CABINET

FIN FINISH

FIXT FIXTURE

FL FLOW LINE / FLOOR LINE

FLR FLOOR / FLOORING

FR FRAME / FIRE RATED / FIRE RETARTANT

FT FOOT / FEET / FIRE TREATED / FULLY TEMPERED

ABBREVIATIONS
FTG FOOTING

FURN FURNISH / FURNITURE

GA GAGE

GAL GALLONS

GALV GALVANIZED

GC GENERAL CONTRACTOR

GEN GENERAL / GENERATOR

GL GLASS / GROUND LEVEL

GLZ GLAZING

GND GROUND

GYP BD GYPSUM BOARD

HC HANDICAPPED ACCESSIBLE / HOLLOW CORE

HD HEAD / HEAVY DUTY

HDW HARDWARE

HM HOLLOW METAL

HORIZ HORIZONTAL

HT HEIGHT

HVAC HEATING VENTILATION AND AIR CONDITIONING

HW HOT WATER

ID INSIDE DIAMETER / INTERIOR DESIGN

IF INSIDE FACE / INTAKE FAN

IN INCHES

INCL INCLUDING

INSTL INSTALL

INSUL INSULATE / INSULATION

INT INTERIOR / INTERNAL

INV INVERT

INV EL INVERT ELEVATION

J  BOX JUNCTION BOX

JT JOINT

LAM LAMINATE

LAV LAVATORY

LBS POUNDS

LF LINEAR FEET

LH LEFT HAND

LTG LIGHTING

MAINT MAINTENANCE

MATL MATERIAL

MAX MAXIMUM

MECH MECHANICAL

MED MEDIUM

MEMB MEMBRANE

MFG MANUFACTURING

MFR MANUFACTURER

MIN MINIMUM

MISC MISCELLANEOUS

MTL METAL

N NORTH

N/A NOT APPLICABLE

NEG NEGATIVE

NIC NOT IN CONTRACT

NO NUMBER

NOM NOMINAL

NTS NOT TO SCALE

OC ON CENTER

OD OUTSIDE DIAMETER / OUTSIDE DIMENSION

OF/CI OWNER FURNISHED/CONTRACTOR INSTALLED

OF/OI OWNER FURNISHED/OWNER INSTALLED

OH OPPOSITE HAND / OVERHEAD / OVERHANG

OPP OPPOSITE

ORIG ORIGINAL

PAT PATTERN

PCC PRECAST CONCRETE

PERF PERFORATED

PERM PERMANENT

PL PLATE / PROPERTY LINE

PLAM PLASTIC LAMINATE

PLAS PLASTER / PLASTIC

PLBG PLUMBING

PLYWD PLYWOOD

PNL PANEL

PREFAB PREFABRICATED

PREFIN PREFINISHED

PRELIM PRELIMINARY

PREP PREPARATION

PROJ PROJECT

PT PAINT / PRESSURE TREATED

PVC POLYVINYL CHLORIDE

QTY QUANTITY

R RADIUS / RISER

RA RETURN AIR

RCP REFLECTED CEILING PLAN

RD ROOF DRAIN

REBAR REINFORCED STEEL BAR

REF REFERENCE / REFRIGERATOR

REINF REINFORCED / REINFORCEMENT

REQD REQUIRED

REV REVISION

RH RIGHT HAND

RM ROOM

ABBREVIATIONS
RO ROUGH OPENING

ROW RIGHT OF WAY

RTU ROOF TOP UNIT

S SOUTH

SALV SALVAGE

SAN SANITARY

SCHED SCHEDULE / SCHEDULED

SEC SECOND

SECT SECTION

SF SQUARE FOOT / SQUARE FEET / SUPPLY FAN

SGL SINGLE

SIM SIMILAR

SM SHEET METAL / SMALL / SURFACE MOUNTED

SPEC SPECIFICATION(S)

SPLY SUPPLY

SQ SQUARE

SST STAINLESS STEEL

STC SOUND TRANSMISSION CLASS

STD STANDARD

STL STEEL

STL JST STEEL JOIST

STOR STORAGE

STRUCT STRUCTURAL

SURF SURFACE

SUSP SUSPENDED

SYMM SYMMETRICAL

T TREAD

T&B TOP AND BOTTOM

TBD TO BE DETERMINED

TEL TELEPHONE

TEMP TEMPERATURE / TEMPORARY

THK THICK / THICKNESS

THRES THRESHOLD

THRU THROUGH

TO TOP OF ____

TOC TOP OF CONCRETE / TOP OF CURB

TOJ TOP OF JOIST

TOM TOP OF MASONRY

TOP TOP OF PARAPET / TOP OF PAVEMENT

TOS TOP OF STEEL / TOP OF SLAB

TOW TOP OF WALL

TS TUBE STEEL

TYP TYPICAL

UBC UNIFORM BUILDING CODE

UC UNDERCUT

UL UNDERWRITER'S LABORATORIES

UNFIN UNFINISHED

UNO UNLESS NOTED OTHERWISE

UTIL UTILITY

VAR VARIES

VCT VINYL COMPOSITION TILE

VERT VERTICAL

VIF VERIFY IN FIELD

W WEST / WIDTH / WIDE

W/ WITH

W/O WITHOUT

WC WATER CLOSET / WALL COVERING

WD WOOD / WOOD DOOR

WF WIDE FLANGE

WT WEIGHT

YD YARD / YARDS

US 405

73 55

MacArthur Blvd
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PROJECT DESCRIPTION: 
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL EQUIPMENT ON 
OPERATIONS, MAINTENANCE, BRAKE, BUS WASH, FUELING AND CLEANING BUILDING AT THE 
OCTA SANTA ANA BUS BASE. WORK ALSO INCLUDES THE REPLACEMENT OF THE ROOFTOP 

PROJECT DESCRIPTION:
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL
EQUIPMENT AT THE OCTA SANTA ANA BUS BASE.  WORK ALSO INCLUDES THE
REPLACEMENT OF THE ROOFTOP CYCLONE UNITS.
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CONTRACT NO. C-4-2550

W

WASH BUILDING
GENERAL
G-000W COVERSHEET
G-100W OVERALL SITE PLAN

MECHANICAL DEMO
MD-230W BUS WASH/BRAKE DYNO BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO
ED-240W BUS WASH/BRAKE DYNO BUILDING ELETRICAL DEMO ROOF PLAN

STRUCTURAL
S-100W GENERAL NOTES
S-200W OVERALL PLAN
S-303W BUS WASH/BRAKE DYNO BUILDING STRUCTURAL ROOF PLAN
S-600W ANCHORAGE SCHEDULES

ARCHITECTURAL
A-100W ARCHITECTURAL SITE PLAN
A-500W DETAILS

MECHANICAL
M-001W MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS
M-002W PROJECT NOTES AND SHEET INDEX
M-003W FAN SCHEDULE
M-004W ROOFTOP AND MAKE UP AIR SCHEDULES
M-005W HEAT PUMP AND AIR CONDITIONER SCHEDULES
M-006W MECHANICAL DETAILS
M-007W MECHANICAL DETAILS
M-008W MECHANICAL CONTROLS
M-009W MECHANICAL CONTROLS
M-230W BUS WASH/BRAKE DYNO BUILDING MECHANICAL ROOF PLAN
M-300W TITLE 24 CODE COMPLIANCE
M-301W TITLE 24 CODE COMPLIANCE

ELECTRICAL
E-001W SYMBOLS, NOTES AND ANNOTATIONS
E-002W SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-240W BUS WASH-BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN
E-500W ELECTRICAL DETAILS
E-600W ELECTRICAL SINGLE LINE DIAGRAM
E-601W ELECTRICAL SINGLE LINE DIAGRAM
E-700W PANEL SCHEDULES
E-701W PANEL SCHEDULES
E-702W PANEL SCHEDULES
E-703W PANEL SCHEDULES
E-704W PANEL SCHEDULES
E-800W CONDUIT SCHEDULES
E-801W CONDUIT SCHEDULES
E-802W CONDUIT SCHEDULES

- BUS WASH/ BRAKE DYNO BUILDING

APPLICABLE CODES:
2022 CALIFORNIA MECHANICAL CODE
2022 CALIFORNIA PLUMBING CODE
2022 NATIONAL ELECTRICAL CODE
2022 TITLE 24 REQUIREMENTS
CALGREEN STANDARDS
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MAINTENANCE
BUILDING

FUEL/ BRAKE/ 
TIRE REPAIR 

BUILDING

BUS WASH/ 
BRAKE 
DYNO 

BUILDING

DETAIL/ 
CLEANING 
BUILDING

OPERATIONS
BUILDING

(E) UNDERGROUND STORAGE TANKS. 
CRANES NOT TO BE PLACED ON TOP

ENTRANCE FROM MACARTHUR BLVD

MOORE AVE

(E) OUTSIDE STORAGE 
STRUCTURE

(E) GENERATOR YARD

10' HIGH CMU SITE 
WALL, TYP.

(E) GUARD SHACK

(E) SKYLIGHT, TYP.

POTENTIAL CONSTRUCTION LAY-DOWN 
AREAS, SUBJECT TO OCTA’S APPROVAL

POTENTIAL CONSTRUCTION LAY-DOWN 
AREAS, SUBJECT TO OCTA’S APPROVAL

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved
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B.1 B.2

B.A

B.B

B.C

B.D

D:03

D:03

EF 7-1

EF 7-2

ROOF HATCH

GENERAL NOTES
1. FOR ALL THE EXISTING EQUIPMENT NOTED TO BE RETAINED AND 

REUSED: 
BEFORE DEMOLITION COMMENCES ON SITE, THE CONTRACTOR 
SHALL SURVEY AND ESTABLISH CONDITION AND CAPACITIES. 
ANY DAMAGE OR DEFICIENCY TO EXISTING EQUIPMENT 
DISCOVERED BY THE CONTRACTOR SHALL BE RECORDED 
AT THIS STAGE BY THE CONTRACTOR AND A FULL WRITTEN 
REPORT SUBMITTED TO THE OWNERS REPRESENTATIVE FOR 
REVIEW. THE REPORT WILL INCLUDE PHOTOGRAPHIC EVIDENCE 
OF DAMAGE.

2. ALL POWER SUPPLIES TO EXISTING EQUIPMENT TO BE 
REMOVED SHALL BE ISOLATED AND MADE SAFE PER NEC PRIOR 
TO DEMOLITION STARTS.

3. THE PIPEWORK AND ASSOCIATED EQUIPMENT TO BE 
DEMOLISHED SHALL BE REMOVED FROM SITE.

4. ALL EQUIPMENT TO BE REUSED SHALL BE CAREFULLY REMOVED 
PRIOR TO DEMOLITON, AND STORED IN A PROTECTED AREA ON 
SITE READY FOR LATER RE-INSTALLATION. EQUIPMENT TO REMAIN 
IN PLACE SHALL BE WELL PROTECTED FROM DAMAGE OR DUST.,

5.     NO EQUIPMENT SHALL BE STORED ON THE ROOF.
6. ANY DAMAGE TO EXISTING EQUIPMENT DURING DEMOLITION 

SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.
7. ALL PIPEWORK/VALVES IS TO BE REINSULATED TO COMPLY WITH THE 

SPECIFICATION REQUIREMENTS. 
8. CONTRACTOR SHALL REMOVE CONSTRUCTION DEBRIS AND 

VACUUM CLEAN ALL RETAINED EQUIPMENT (INTERNAL AND 
EXTERNAL)- PRIOR TO TEST AND BALANCE.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300

Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY

OCTA

DRAWN BY: 

CHECKED BY: 

DATE: 

SCALE: 

SHEET: 

5/8/2024 11:15:09 AM

A
u

to
d

e
s
k 

D
o

c
s:

//
2

0
1

4
2

3
3
7

0
3

_
S

a
n

ta
_
A

n
a
_
B

u
s
/m

e
c
h

_
S

a
n

ta
A

n
a

B
u

s_
2

0
1

4
2

3
3
7

0
3

.r
vt

As indicated

MD-230

RW

GY

B
U

S
 W

A
S

H
/B

R
A

K
E

 D
Y

N
O

B
U

IL
D

IN
G

 M
E

C
H

A
N

IC
A

L
 D

E
M

O
R

O
O

F
 P

L
A

N

R
E

P
L

A
C

E
M

E
N

T
 O

F
 M

E
C

H
A

N
IC

A
L

 U
N

IT
S

 A
T

 S
A

N
T

A
A

N
A

 B
U

S
 B

A
S

E

SG

43
01

 W
. M

A
C

 A
R

T
H

U
R

 B
L

V
D

., 
S

A
N

T
A

 A
N

A
, C

A

3/32" = 1'-0"MD-230
1 BUS WASH/BRAKE DYNO BUILDING MECHANICAL DEMO ROOF PLAN

R
E

V
IS

IO
N

D
E

S
C

R
IP

T
IO

N
D

A
T

E

9
0

%
 C

O
N

S
T
R

U
C

T
I O

N
 D

R
A

W
IN

G
 S

U
B

M
IT

T
A

L
1

2
/0

7
/ 2

0
2
3

9
0

%
 U

P
D

A
T
E

D
 C

O
N

S
T
R

U
C

T
IO

N
 S

U
B

M
IT

T
A

L
2

/1
3
/2

0
2
4

1
0
0

%
 C

O
N

S
T
R

U
C

T
IO

N
 D

R
A

W
IN

G
 S

U
B

M
IT

T
A

L
3

/2
7
/2

0
2
4

1
0
0

%
 R

E
S

U
B

M
IT

T
A

L
5

/1
3
/2

0
2
4

N

DEMO WORK DEFINITION
EXISTING (E)

REMOVE EXISTING (D)

KEY NOTE###

Keynote Legend

Key Value Keynote Text

D:03 EXISTING EXHAUST FAN TO BE DEMOLISHED.

PRELIMINARY

NOT FOR 

CONSTRUCTION
for permits, pricing or other o

oses. This document has not

leted or checked and is for g

information or comment onl

PRELIMINARY
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PRELIMINARY
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7-1

EF

7-2

EF

WP

WP

(D)

(D)

B.1 B.2

B.A

B.B

B.C

B.D

GENERAL NOTES
1. DISCONNECT EXISTING, TO BE REPLACED, MECHANICAL UNITS POWER 

CONNECTION FROM EXISTING ELECTRICAL PANELS, MOTOR CONTROL 
CENTERS, DISTRIBUTION PANELS. REMOVE EXISTING DISCONNECT 
SWITCHES AND EXISTING WIRES USED FOR POWER CONNECTION TO THE 
EXISTING MECHANICAL UNITS, SALVAGE AND RETURN TO OWNER. PROVIDE 
NEW DISCONNECTS FOR THE NEW MECHANICAL UNIT POWER CONNECTION. 
REFER TO E-200 SERIES SHEETS FOR ADDITIONAL INFORMATION.

(E)  -  EXISTING TO REMAIN, PROTECT IN PLACE.
(D)  -  EXISTING TO BE DEMOLISHED.
$M  -  TOGGLE SWITCH, MOTOR RATED.
       -  NON-FUSED SAFETY SWITCH
WP - WEATHER PROOF

PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH 

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES. 
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING 
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A 
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO 
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION 
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL 
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED 
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM 
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE 
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NONSTRUCTURAL COMPONENTS

1. PLUMBING, MECHANICAL, AND 
ELECTRICAL COMPONENTS

 CBC 1705.12.6PERIODIC

•

•

INSTALLATION OF MECHANICAL AND ELECTRICAL EQUIPMENT, INCLUDING 
DUCTWORK, PIPING SYSTEMS AND THEIR STRUCTURAL SUPPORTS, WHERE 
AUTOMATIC FIRE SPRINKLER SYSTEMS ARE INSTALLED TO VERIFY ONE OF 
THE FOLLOWING REQUIREMENTS (SDC C,D,E,F):

MINIMUM CLEARANCES HAVE BEEN PROVIDED AS REQUIRED BY ASCE-7 
SECTION 13.2.3
A NOMINAL CLEARANCE OF NOT LESS THAN 3 INCHES HAS BEEN 
PROVIDED BETWEEN FIRE PROTECTION SPRIKLER SYSTEM DROPS AND 
SPRIGS AND: STRUCTURAL MEMBERS NOT USED COLLECTIVELY OR 
INDEPENDENTLY TO SUPPORT THE SPRINKERS; EQUIPMENT ATTACHED 
TO THE BUILDING STRUCTURE; AND OTHER SYSTEMS' PIPING

PERIODIC

•

•

DESIGNATED SEISMIC SYSTEMS - EXAMINE DESIGNATED SEISMIC SYSTEMS 
REQUIRING SEISMIC QUALIFICATION IN ACCORDANCE WITH ASCE 7 SECTION 
13.2.2  AND VERIFY THAT THE LABEL, ANCHORAGE AND MOUNTING CONFORM 
TO THE CERTIFICATE OF COMPLIANCE (SDC C,D,E,F):

ACTIVE MECHANICAL AND ELECTRICAL EQUIPMENT THAT MUST REMAIN 
OPERABLE FOLLOWING THE DESIGN EARTHQUAKE GROUND MOTION
COMPONENTS WITH HAZARDOUS SUBSTANCES AND ASSIGNED A 
COMPONENT IMPORTANCE FACTOR, I p OF 1.5.

 CBC 1705.12.4

INSPECTION AND TESTING REQUIREMENTS ON THIS SHEET ARE IN 
ACCORDANCE WITH SECTION 1705 OF THE CALIFORNIA BUILDING CODE (CBC)
AND HAVE BEEN IDENTIFIED AS A STATEMENT OF SPECIAL INSPECTIONS AS 
REQUIRED BY CBC SECTION 1704.3. THE OWNER OF THE OWNER'S AUTHORIZED 
AGENT, OTHER THAN THE CONTRACTOR, SHALL EMPLOY ONE OR MORE 
APPROVED AGENCIES TO PROVIDE THE SPECIAL INSPECTIONS AND TESTS 
DURING CONSTRUCTION AS REQUIRED BY CBC SECTION 1705 AND IDENTIFY THE 
APPROVED AGENCIES TO THE BUILDING OFFICIAL. THESE SPECIAL 
INSPECTIONS AND TESTS ARE IN ADDITION TO THE INSPECTIONS BY THE 
BUILDING OFFICIAL THAT ARE IDENTIFIED IN CBC SECTION 110. SPECIAL 
INSPECTORS SHALL BE QUALIFIED IN ACCORDANCE WITH CBC SECTION 1704.2.1, 
AND ALL OTHER APPLICABLE SECTIONS AND STANDARDS.

STATEMENT OF SPECIAL INSPECTIONS

SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS 
PRESENT CONTINUOUSLY WHEN AND WHERE THE WORK TO 
BE INSPECTED IS BEING PERFORMED

CONTINUOUS

SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS 
INTERMITTENTLY PRESENT WHERE THE WORK HAS BEEN OR 
IS BEING PERFORMED AND AT THE COMPLETION OF WORK.

PERIODIC

A QUALIFIED PERSON EMPLOYED OR RETAINED BY AN 
APPROVED AGENCY AND APPROVED BY THE BUILDING 
OFFICIAL AS HAVING THE COMPETENCE NECESSARY TO 
INSPECT A PARTICULAR TYPE OF CONSTRUCTION 
REQUIRING SPECIAL INSPECTION.

SPECIAL 
INSPECTOR

INSPECTION OF CONSTRUCTION REQUIRING THE EXPERTISE 
OF AN APPROVED SPECIAL INSPECTOR IN ORDER TO 
ENSURE COMPLIANCE WITH THE BUILDING CODE AND THE 
APPROVED CONSTRUCTION DOCUMENTS.

SPECIAL 
INSPECTION

DEFINITIONS

INDICATES SPECIAL INSPECTION OF ITEM MAY BE 
REQUIRED FOR THE WORK DEFINED IN THE CONSTRUCTION 
DOCUMENTS FOR THIS PROJECT.

REFERENCES 
CODES/STANDARDS

SPECIAL INSPECTION AND TEST REQUIREMENTS

TYPE REQUIRED INSPECTIONS AND/OR TESTSFREQUENCY
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing - 
any errors or omissions shall be reported to Stantec without delay.
The Copyrights to all designs and drawings are the property of Stantec. Reproduction or use 
for any purpose other than that authorized by Stantec is forbidden.
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GENERAL NOTES ABBREVIATIONS

1.
A.
B.
C.
D.

A.
B.
C.
D.

a.
b.

E.
a.

F.

II. DESIGN LOADS:

WIND LOAD:     
ULTIMATE DESIGN BASIC WIND SPEED Vult 95 MPH
WIND EXPSOURE CATEGORY: C
INTERNAL PRESSURE COEFFICIENT (GCPi): +/- 0.18
GUST EFFECT FACTOR (G): 0.85

2. SEISMIC LOAD:
SITE CLASS: D (DEFAULT)
RISK CATEGORY: II
SEISMIC IMPORTANCE FACTOR (I p): 1.00
MAPPED SPECTRAL RESPONSE:

SHORT PERIOD SS: 1.32g
1-SECOND PERIOD S1: 0.48 g

DESIGN SPECTRAL RESPONSE (5% DAMPED):
SHORT PERIOD SDS:  1.06 g

SEISMIC DESIGN CATEGORY: D

1.

2.
A.
B.

3.

4.

5.

6.

7.

8.

9.

10.

11.

I. GENERAL NOTES:

ALL STRUCTURAL WORK SHALL CONFORM TO THE DRAWINGS, THE PROJECT SPECIFICATIONS, 
ALL DRAWING NOTES, AND THE 2022 CALIFORNIA BUILDING CODE (CBC).

ALL APPLICABLE REFERENCE STANDARDS, AS MODIFIED BY THE BUILDING CODE, INCLUDE:
ASCE/SEI 7-16: MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES
AWS D1.1: STRUCTURAL WELDING CODE - STEEL

THE SCOPE OF WORK IS NOT SOLELY DEFINED BY THESE DOCUMENTS.

TYPICAL DETAILS APPLY THROUGHOUT THE PROJECT, EVEN IF NOT SPECIFICALLY REFERENCED 
IN PLANS OR DETAILS. DETAILS OF CONSTRUCTION NOT FULLY SHOWN OR NOTED ON THE 
DRAWINGS NOR CALLED OUT IN THE SPECIFICATIONS SHALL BE OF THE SAME SIZE AND 
CHARACTER AS FOR SIMILAR CONDITIONS WHICH ARE SHOWN AND NOTED.

ALL FORCES INDICATED IN THE STRUCTURAL DRAWINGS ARE SERVICE LOADS AS DEFINED BY 
ASCE-7, UNLESS NOTED OTHERWISE.

DO NOT USE SCALED DIMENSIONS; USE ONLY WRITTEN DIMENSIONS. WHERE NO DIMENSION IS 
PROVIDED, CONSULT THE ARCHITECT FOR CLARIFICATIONS BEFORE PROCEEDING WITH WORK.

THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR THE CONDITIONS OF THE JOB SITE 
INCLUDING SAFETY OF PERSONS AND PROPERTY AND THE MEANS AND METHODS OF 
CONSTRUCTION.

ALL STRUCTURAL WORK SHALL BE COORDINATED WITH ARCHITECTURAL, MECHANICAL, 
ELECTRICAL, PLUMBING, ETC. REQUIREMENTS. REFER TO ARCHITECTURAL DRAWINGS FOR 
DIMENSIONS NOT SHOWN ON PLAN. DISCREPANCIES AND/OR INTERFERENCES SHALL BE 
REPORTED TO THE ARCHITECT IMMEDIATELY.

OPENINGS SHALL NOT BE MADE IN ANY STRUCTURAL MEMBER UNLESS SPECIFICALLY SHOWN 
ON THE STRUCTURAL DRAWINGS OR APPROVED BY THE STRUCTURAL ENGINEER.

DEFICIENT WORK AND WORK NOT IN CONFORMANCE WITH THE CONTRACT DOCUMENTS AS 
IDENTIFIED BY THE ARCHITECT OR INSPECTOR SHALL BE REPAIRED AT THE CONTRACTOR'S 
EXPENSE. CONTRACTOR SHALL COMPENSATE OWNER FOR SERVICES ARISING FROM DEFICIENT 
WORK.

CONSTRUCTION MATERIALS SHALL BE SPREAD OUT WHEN PLACED ON FRAMED FLOORS OR 
ROOFS. THE CONSTRUCTION MATERIAL LOAD SHALL NOT EXCEED THE DESIGN LIVE LOAD PER 
SQUARE FOOT. CONTRACTOR SHALL BE RESPONSIBLE FOR SHORING WHERE STRUCTURE IS 
NOT COMPLETE OR HAS NOT ATTAINED DESIGN STRENGTH.

1.

2.

III. EXISTING STRUCTURE & EXISTING CONDITIONS

CONTRACTOR IS TO NOTIFY ENGINEER OF QUESTIONABLE EXISTING STRUCTURAL 
COMPONENTS (MASONRY WALLS, STEEL BEAMS & LINTEL, EXPOSED FOUNDATIONS, ETC.) AND 
FRAMING CONNECTIONS WHEN ENCOUNTERED.

CONTRACTOR TO VERIFY EXACT LOCATION OF ALL EXISTING STRUCTURAL COMPONENTS THAT 
WILL BE CONNECTED TO NEW FRAMING PRIOR TO STEEL FABRICATION.  IT IS THE 
CONTRACTOR’S RESPONSIBILITY TO VERIFY ALL EXISTING DIMENSIONS AND COORDINATE 
THESE DIMENSIONS WITH THE STEEL FABRICATOR PRIOR TO STEEL FABRICATION TO ENSURE 
ARCHITECTURAL AND STRUCTURAL DESIGN CONCEPT.  CONTRACTOR SHALL NOTIFY 
ARCHITECT AND/OR ENGINEER OF DISCREPANCIES.

1.

IV. MECHANICAL/ELECTRICAL/PLUMBING  SYSTEM SUPPORTS

THE CONTRACTOR SHALL DESIGN AND SUPPLY ALL ADDITIONAL MISCELLANEOUS METALS AND 
SYSTEM SUPPORT COMPONENTS THAT  ARE NECESSARY TO SUPPORT ALL MECHANICAL, 
ELECTRICAL (TELECOM, AUDIO VISUAL, ETC.) AND PLUMBING/FIRE PROTECTION SYSTEMS.  
SUCH METALS  AND SUPPORT COMPONENTS AND THEIR CONNECTIONS SHALL BE PROVIDED AS 
NECESSARY TO DIRECTLY AND CONCENTRICALLY IMPOSE LOADS ON THE PRIMARY  
STRUCTURE.  STEEL ROOF DECK SHALL NOT DIRECTLY SUPPORT THESE SYSTEMS. THE 
CONNECTIONS TO THE PRIMARY  STRUCTURE ARE SUBJECT TO THE REQUIREMENTS OF THE 
MISCELLANEOUS METALS SECTION ABOVE.

# POUND
& AND
(N) NEW
@ AT
AB ANCHOR BOLT
ACS ALL COMMON SIDES
ADDL ADDITIONAL
AESS ARCHITECTURALLY

EXPOSED STRUCTURAL
STEEL

ALT ALTERNATE
ARCH,
ARCH'L

ARCHITECT,
ARCHITECTURAL

BL BRICKLEDGE
BLDG BUILDING
BLKG BLOCKING
BM BEAM
BN BOUNDARY NAILING
BO BOTTOM OF
BOB BOTTOM OF BEAM
BOD BOTTOM OF DECK
BOS BOTTOM OF STEEL
BOT,
BOTT

BOTTOM

BP BASE PLATE
BRBF BUCKLING RESTRAINED

BRACED FRAME
BRG BEARING
BTWN BETWEEN
C CHANNEL
CB CONCRETE BEAM
CC CARRIED COLUMN
CEN CENTER
CFMF COLD-FORMED METAL

FRAMING
CIP CAST IN PLACE
CJ CONTROL JOINT
CJP COMPLETE JOINT

PENETRATION
CL CENTERLINE
CLR CLEAR
CMU CONCRETE MASONRY UNIT
COL COLUMN
CONC CONCRETE
CONN CONNECT, CONNECTION
CONT CONTINUOUS
CTR CENTERED
CWI CERTIFIED WELDING

INSPECTOR
D, DIA DIAMETER
DBA DEFORMED BAR ANCHOR
DBL DOUBLE
DEF DEFORMED, DEFINITION
DEFL DEFLECTION
DET,
DTL

DETAIL

DIAG DIAGONAL
DN DOWN
DWG DRAWING
EA EACH
EF EACH FACE
EJ EXPANSION JOINT
EL ELEVATION
ELEV ELEVATOR
EN EDGE NAILING
EOR ENGINEER OF RECORD
EOS EDGE OF SLAB
EQ EQUAL
EQ SPA EQUAL SPACE
ES EACH SIDE
EW EACH WAY
EXIST,
(E)

EXISTING

EXT EXTERIOR
FD FLOOR DRAIN
FDN,
FNDN

FOUNDATION

FF EL FINISH FLOOR ELEVATION
FN FIELD NAILING
FOA FACE OF ANGLE
FOC FACE OF CONCRETE
FOM FACE OF MASONRY
FT FEET
FTG FOOTING
Fy YIELD STRESS
GA GAGE, GAUGE
GALV GALVANIZED
GB GRADE BEAM
GLB GLUED-LAMINATED BEAM
GT GIRDER TRUSS
H, HORIZ HORIZONTAL
HC HOLLOW CORE
HI HIGH
HK HOOK
HSS HOLLOW STRUCTURAL

STEEL
IN INCHES
INFO INFORMATION
INT INTERIOR
JST JOIST
JT JOINT
K KIPS
KB KNEE BRACE
L ANGLE
LB POUND
LF LINEAR FOOT
LG LENGTH

LLBB LONG LEG BACK TO BACK
LLH LONG LEG HORIZONTAL
LLV LONG LEG VERTICAL
LO LOW
LT WT LIGHTWEIGHT
LVL LEVEL
LWC LIGHT WEIGHT CONCRETE
MAX MAXIMUM
MC MOMENT CONNECTION
MCJ MASONRY CONTROL JOINT
MECH MECHANICAL
MEP MECHANICAL, ELECTRICAL

& PLUMBING
MEZZ MEZZANINE
MFR,
MANUF

MANUFACTURER

MID MIDDLE
MIL MILLIMETER
MIN MINIMUM
MISC MISCELLANEOUS
MO MASONRY OPENING
MTL METAL
N NORTH
NA NOT APPLICABLE
NDT NON-DESTRUCTIVE

TESTING
NIC NOT IN CONTRACT
NTS NOT TO SCALE
OC ON CENTER
OH OPPOSITE HAND
OPNG OPENING
OPP OPPOSITE
OWJ OPEN WEB JOIST
PAF POWER ACTUATED

FASTENERS
PERP PERPENDICULAR
PJP PARTIAL JOINT

PENETRATION
PL PLATE
PLF POUNDS PER LINEAR FOOT
PLYWD PLYWOOD
PSF POUNDS PER SQUARE

FOOT
PSI POUNDS PER SQUARE

INCH
R RADIUS
REF REFER, REFERENCE
REINF REINFORCED,

REINFORCEMENT
REM REMAINDER
REQ'D REQUIRED
REQ'MT
S,
REQMTS

REQUIREMENTS

REV REVISION
SAD SEE ARCHITECTURAL

DRAWINGS
SC SLIP CRITICAL
SCHED SCHEDULE
SECT SECTION
SF SQUARE FEET
SHT SHEET
SHTG SHEATHING
SIM SIMILAR
SMD SEE MECHANICAL

DRAWINGS
SMS SHEET METAL SCREW
SOG SLAB ON GRADE
SPA SPACES, SPACING
SQ SQUARE
SSH SHORT SLOTTED HOLE
STD STANDARD
STL STEEL
STRUCT STRUCTURE, STRUCTURAL
SUPP SUPPORT
T&B TOP AND BOTTOM
TEMP TEMPORARY
THK THICK
TO TOP OF
TOC TOP OF CONCRETE
TOF TOP OF FOUNDATION
TOM TOP OF MASONRY
TOS TOP OF STEEL
TOSC TOP OF STRUCTURAL

CONCRETE
TOSL TOP OF SLAB
TOT TOTAL
TOW TOP OF WALL
TYP TYPICAL
UON UNLESS OTHERWISE

NOTED
V, VERT VERTICAL
VIF VERIFY IN FIELD
W WIDE FLANGE
W/ WITH
W/O WITHOUT
WB WIND BRACE
WBBP WIND BRACE BASEPLATE
WHSS WELDED HEADED STEEL

STUD
WP WORKING POINT, WORK

POINT
WRT WITH RESPECT TO
WT WEIGHT
WWF WELDED-WIRE FABRIC
YD YARD

1.

A.
B.

2.
A.
B.
C.
D.
E.

3.

4.

5.

6.

7.

8.

9.

10.
A.

B.

C.

D.

E.
F.

G.

VI. STRUCTURAL LUMBER

ALL STRUCTURAL SAWN LUMBER SHALL BE DOUGLAS FIR LARCH AS GRADED BY THE WWPA OR 
WCLIB WITH THE FOLLOWING MINIMUM GRADES, UNLESS NOTED OTHERWISE:

4X AND LARGER BEAMS OR JOISTS, CONCEALED: NO. 1
4X AND LARGER BEAMS OR JOISTS, EXPOSED: SELECT STRUCTURAL

ALL STRUCTURAL COMPOSITE LUMBER (SCL) OR ENGINEERED LUMBER SHALL BE AS FOLLOWS:
I-JOISTS: TJI JOISTS MANUFACTURED BY WEYERHAUSER (ESR-1153)
LSL: TIMBERSTRAND LSL MANUFACTURED BY WEYERHAUSER (ESR-1387)
LVL: MICROLLAM LVL (2.0E) MANUFACTURED BY WEYERHAUSER (ESR-1387)
PSL: PARALLAM PSL (2.0E) MANUFACTURED BY WEYERHAUSER (ESR-1387)
SUBSTITUTION OF PRODUCTS LISTED ABOVE SHALL BE SUBMITTED TO ENGINEER FOR 
REVIEW AND APPROVAL.

ALL STRUCTURAL TIMBER FRAMING SHALL HAVE A MAXIMUM MOISTURE CONTENT OF 19% AT 
THE TIME OF ENCLOSURE, REGARDLESS OF THE MOISTURE CONTENT AT THE TIME OF 
MANUFACTURE. TIMBER FLOOR FRAMING, INCLUDING JOISTS AND BEAMS, WITH MORE THAN 2 
FRAMED LEVELS ABOVE THEM SHALL BE DESIGNATED AS 'S-DRY' OR 'MC15' AND HAVE A 
MAXIMUM MOISTURE CONTENT OF 15% AT THE TIME OF ENCLOSURE.

ALL LUMBER LOCATED IN DIRECT CONTACT WITH CONCRETE OR MASONRY INCLUDING BUT NOT 
LIMITED TO SILL PLATES, NAILERS, AND LEDGERS SHALL BE PRESSURE TREATED DOUGLAS FIR.

ALL HARDWARE SHALL BE SIMPSON STRONG-TIE CO INSTALLED PER MANUFACTURERS 
RECOMMENDATIONS. SUBSTITUTION OF EQUIVALENT HARDWARE FROM AN ALTERNATE 
MANUFACTURER SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW AND APPROVAL.

MINIMUM FASTENING AND NAILING OF TIMBER COMPONENTS SHALL BE IN ACCORDANCE WITH 
CBC TABLE 2304.10.1.

FASTENERS SHALL BE PROVIDED NEW AND WITHOUT EXCESSIVE RUST. ALL FASTENERS 
EXPOSED TO WEATHER SHALL BE GALVANIZED.

ALL METAL FASTENERS IN CONTACT WITH PRESERVATIVE-TREATED LUMBER SHALL BE 
STAINLESS STEEL OR OTHERWISE CERTIFIED BY THE MANUFACTURER TO RESIST CORROSION 
CAUSED BY THE SPECIFIC TREATMENT APPLIED TO THE WOOD.

DO NOT CUT, BORE, COUNTERSINK OR NOTCH WOOD MEMBERS EXCEPT WHERE EXPLICITY 
SHOWN IN THE DETAILS.

BOLTS AND LAG SCREWS:
BOLTS AND LAG SCREWS SHALL CONFORM TO ASTM A307 AND MEET THE DIMENSIONAL 
STANDARDS OF ANSI/ASME B18.2.1.
HOLES FOR BOLTS SHALL BE A MINIMUM 1/32" TO A MAXIMUM OF 1/16" LARGER THAN THE 
BOLT DIAMETER.
BOLTS SHALL BE ACCURATELY ALIGNED IN MAIN MEMBERS AND SIDE PLATES. BOLTS SHALL 
NOT BE FORCIBLY DRIVEN INTO PLACE.
BORED LEAD HOLES FOR LAG SCREWS SHALL BE 40-70% OF THE SHANK DIAMETER AT THE 
THREADED PORTION OF THE SCREW, AND THE SAME DIAMETER AS THE SHANK AT THE 
SHANK.
LAG SCREWS SHALL BE TURNED, NOT DRIVEN INTO PLACE.
ALL BOLTS, NUTS, AND LAG SCREWS SHALL BE PROVIDED WITH FLAT OR MALLEABLE 
WASHERS WHERE BEARING AGAINST DIRECTLY AGAINST WOOD.
ALL BOLTS AND LAG SCREWS SHALL BE TIGHTENED UPON INSTALLATION AND RE-
TIGHTENED BEFORE CLOSING IN OR AT COMPLETION OF JOB.

1.

2.
A.
B.

3.

4.
A.
B.
C.
D.

E.

F.

G.

5.

A.
B.
C.

6.

VII. STRUCTURAL STEEL:

STRUCTURAL STEEL SHALL BE DETAILED, FABRICATED AND ERECTED IN ACCORDANCE WITH 
AISC 360.

UNLESS OTHERWISE NOTED, ALL STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING: 
ANGLES AND CHANNELS: ASTM A36 (FY = 36 KSI) 
PLATES, BARS: ASTM A36 (FY = 36 KSI)                                                                                   

FIELD CUTTING OR DRILLING STRUCTURAL STEEL IS STRICTLY PROHIBITED WITHOUT PRIOR 
REVIEW AND APPROVAL BY SEOR. ALL HOLES AND CUTS SHALL BE PERFORMED IN THE SHOP AS 
IDENTIFIED ON STRUCTURAL DRAWINGS OR SHOP DRAWINGS.

WELDED CONNECTIONS:
ALL WELDS SHALL CONFORM TO AWS D1.1. WELDING ELECTRODES SHALL BE CLASS E70XX.
MINIMUM FILLET WELD SIZE SHALL BE 1/4 ” UNLESS NOTED OTHERWISE.
WELDING SHALL BE PERFORMED BY QUALIFIED WELDERS, REFER TO SPECIFICATIONS.
WHERE FIELD WELDING IS SPECIFICALLY NOTED, THE DESIGNATION IS GIVEN AS A 
SUGGESTED CONSTRUCTION PROCEDURE ONLY. THE CONTRACTOR SHALL DETERMINE 
SUITABILITY OF SHOP OR FIELD WELDING FOR ALL CONDITIONS. ALL BOLTED CONNECTIONS 
MUST BE IN ADDITION TO THESE REQUIREMENTS.
WELD LENGTHS SPECIFIED ON PLANS ARE THE NET EFFECTIVE LENGTH.  WELD SIZE SHALL 
BE AISC MINIMUM UON AS LARGER WELD.
ALL CJP WELDS SHALL BE MADE WITH FILLER METAL WITH A MINIMUM CVN TOUGHNESS OF 
20 FT-LBS AT -20 DEGREES F.  NDT AND INSPECTIONS PER THE 'STRUCTURAL TESTING AND 
INSPECTIONS' SHEET.
CONTRACTOR TO PROVIDE WELDING PROCEDURE SPECIFICATION FOR REVIEW AND 
APPROVAL BY SEOR. 

STEEL FINISHES SHALL BE AS FOLLOWS, UNLESS NOTED OTHERWISE IN ARCHITECTURAL 
SPECIFICATIONS:

INTERIOR TO RECEIVE ENCASEMENT OR SPRAY-ON FIREPROOFING:  NONE
INTERIOR TO RECEIVE FINISH PAINT: REFER TO SPECIFICATIONS
EXTERIOR: HOT-DIPPED GALVANIZED COATING CONFORMING TO ASTM A123 OR HIGH-
PERFORMANCE COATING AT CONDITIONS AS IDENTIFIED IN SPECIFICATIONS.

SCREWS SHALL BE SELF-TAPPING AND COMPLY WITH ASTM C1513.

1.

V. QUALITY ASSURANCE AND SPECIAL INSPECTIONS

OWNER WILL ENGAGE AN INDEPENDENT TESTING AGENCY TO PERFORM THE TESTS AND 
INSPECTIONS SHOWN ON THE 'STRUCTURAL TESTING AND INSPECTIONS' SHEET.  IT IS THE 
CONTRACTOR'S RESPONSIBILITY TO PROVIDE ADEQUATE PRIOR NOTICE TO ALLOW FOR 
COMPLETION OF THESE REQUIREMENTS.
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S-301
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S-300
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2.

ROOF PLAN NOTES:

 SEE SHEET S-100 FOR STRUCTURAL GENERAL NOTES

VERIFY/OBTAIN ALL DIMENSIONS FROM MEP DRAWINGS.

INDICATES (E) EXTERIOR PERIMETER WALL.

4.   PROVIDE AND COORDINATE OPENING FOR MECHANICAL WORK AS REQUIRED.

5.   CONTRACTOR TO FIELD VERIFY EXISTING CONDITIONS PRIOR  TO COMMENCING WORKS. 
CONTRACTOR TO NOTIFY EOR OF DISREPANCIES BETWEEN FIELD CONDITIONS AND DRAWINGS.

INDICATES (N) MECHANICAL UNIT TO REPLACE EXISTING TYP UON.

7. EXISTING ROOF FRAMING INFORMATION WAS OBTAINED FROM RECORD DRAWINGS DATED 10/11/06.

3.

6.

09-30-2224

03-22-24

1
0
0

%
 R

E
S

U
B

M
IT

T
A

L
5

/1
3
/2

0
2
4

W

C-4-2550  EXHIBIT B



MODEL #'S
EF 4-1 45 19 19 28.25

54 19 19 28.25

34 19 19 13.38
165 34 34 33.88
28 17 17 13.5
54 19 28.25

165 34 33.88

EF 4-2

EF 4-4, 5-26
EF 5-7, 5-8, 5-9, 5-10

EF 5-11
EF 5-13

EF 5-16, 5-17, 5-18

54 19 19 28.25EF 4-3

140 30 28.63
97 22 29.75

EF 5-19
EF 5-20

132 30 28.63
76 22

EF 5-21, 5-22
EF 5-24

84 22 29.75
119 22 29.75

EF 5-29
EF 5-31

34 19 13.38
203 34 33.88

EF 5-32
EF 5-33

119 22 29.75
67 19 28.25

EF 5-34
EF 5-35

54 19 28.25
40 19 15.25

EF 5-38
EF 5-39

19
34
30
22
30
22
22
22
19
34
22
19
19
19

29.75

57 19 28.25
72 22 29.75

EF 5-40
EF 5-41

28 17 13.5
37 19 13.38

EF 6-4
EF 6-6

203 34 33.88
34 19 13.38

EF 6-7
EF 6-8

19
22
17
19
34
19

73 22 29.75EF 6-9 22
773 40 36EF 7-1 40
141 30 28.63EF 7-2 30
45 19 28.25EF 8-1 19
95 22.91 26EF 5-42 30.88

WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

CG
(IN)
46
46
46
38
49
38
46
49
46
47
46
47
47
47
38
49
47
46
46
39
46
47
38
38
49
38
47
50
46
46
47

EF 5-1 2595 66 136.79
2095 60 125.19

745 40 83.45
1035 48 103.79
1225 66 134.79
1036 48 103.79
2113 60 127.19

EF 5-2 & 5-5

EF 5-6
EF 5-25
EF 5-28
EF 5-37
EF 6-1

60 125.19EF 5-3 & 5-4

1805 56 120.45EF 6-2
1065 48 101.79EF 6-3

66
60

40
48
66
48
60

60

56
48

MODEL #'S
WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

122
108
108
94
105
121
105
117
114
104

352 34 27.2534 71SF 5-6
377 34 27.2534 71SF 5-10

CG
(IN)

2095

MODEL #'S WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

SF 4-1 175 26 27.25
766 52 39.25

307 34 27.25
199 26
427 40

307 34

SF 5-1, 5-2, 5-3

SF 5-5
SF 5-8

SF 5-9,6-2

SF 5-14

783SF 5-4

194 26SF 5-15
783 52SF 6-1

26
52

34
26
40

34
26
52

194 26SF 5-12
196 26SF 5-13,5-16

26
26

52 52 39.25

27.25
31.25
27.25
27.25
27.25
27.25
39.25

CG
(IN)
49

AC 4-2 419 52 45 46

56
56
49
49
52
49
49
49
49
56
60

AC 5-1, 5-2 419 52 45 46 73

MAU 5-1 3129 186 60
2158 165.5 51

3134 186 60

1377 140 39
1407 140 39

MAU 5-2,5-5

MAU 5-6

MAU 5-8
MAU 5-7

165.5 51MAU 5-3,5-4

91
78

91

52
52

78

MODEL #'S
WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

CG
(IN)

2158

85.5
68.5
68.5
86.5

68.5
68.5

968 88.08 50.88

1020 88.08 50.88
1924 123 59.04
1924 123 59.04

RTU 4-2

RTU 4-4
RTU 5-1, 5-2

RTU 5-3

1020 88.08 50.88RTU 4-3
53.28

53.28
87
87

53.28

MODEL #'S
WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

CG
(IN)

87
87
87
94
94

2106 52 46RTU 4-1 45 119AC 4-1 419 52 46
389 48.8 35.4

389 52 46
419 52 46
389 52 46

RTU 5-4

HP 6-1
AC 6-1

RTU 5-5

474 58.6 39.4RTU 6-1

45
41.3

45
45
45

44.3

MODEL #'S
WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

CG
(IN)
73

80.3
94
73
73
73

(E) 1/2" BOLT
(E) DECK PER PLAN

(E) W (E) JOIST(E) L 4x3x1/4 
TYP VIF

(E) CURB

(E) SLEEPER 
TYP VIF

(E) L4x4x1/4x0'-3" AT EA. 
CORNER 
W/ 1/2"x3" LAG SCREW

1/4"ø SMS @ 12" OC. (4) 
EQ SPACED MIN PER 
SIDE

SECTIONPLAN

'B'

'D
'

OUTLINE OF 
EQUIP

1.

2.

NOTES:
MAX WEIGHT INCLUDES EQUIPMENT WT & CURB 
ADAPTER ONLY. 
RE-USE EXISTING CURB SMD.

(E) EQUIPMENT 
CURB

CURB ADAPTER 
SMD

EQUIPMENT PER PLAN 
AND SCHEDULE

'WT'

'H
'

18
" M

AX
(E

) 1
' - 

3"
 

MA
X

'C
G'3/8"x3" LAG SCREWS 

(4) MIN EACH SIDE TYP VIF

(E) ANGLE PER 
SECTION TYP

SECTION

(E) PL "X"x5x3 BETWEEN JOIST 
TOP ANGLES WHERE OCCURS

(E) 3/8" GUSSET PL

(E) L 4x3x1/4 
TYP VIF

CURB ADAPTER 
SMD

#10 SMS @ 6" OC 
(3) MIN PER SIDE TYP

PLAN

'B'

'D
'

OUTLINE 
OF EQUIP

EQUIPMENT PER PLAN 
AND SCHEDULE

'WT'

'H
'

1.
2.

NOTES:
MAX WEIGHT DOES NOT INCLUDE (E) CURB. 
RE-USE EXISTING CURB SMD.

'C
G'

1/4"ø SMS @ 6" OC. 
(4) EQ SPACED MIN 
PER SIDE

(E) CURB

18
" 

MA
X
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2.
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(E) JOIST PER PLAN

SECTION
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1 1
/2"

4"
3/4

"

METAL DECKING

(E) RIGID INSULATION

(E) PROTECTION BOARD

(E) BUILT-UP ROOF WITH CAP 
SHEET 

1 1
/2"

4"
2"

METAL DECKING

(E) SIPLAST ISULATION 
SYSTEM

(E) SIPLAST ROOFING 
SYSTEM WITH CAP SHEET

1 1
/2"

2 1
/2"

4"
3/4

"

METAL DECKING

(E) LIGHTWEIGHT 
STRUCTURAL CONCRETE 
SLAB 

(E) RIGID INSULATION

(E) PROTECTION BOARD

(E) BUILT-UP ROOF WITH CAP 
SHEET 

8"

8"
8"

BASE COAT OF MBR 
FLASHING CEMENT 
APPLIED 1/2" BEYOND 
SCRIM OUTLINE

PERMAFLASH SCRIM SET IN 
MBR FLASHING CEMENT

MASK TARGET AREA 
FOR APPLICATION

PIPE OR CONDUIT

SCRIM OUTLINE. REFER TO MFR DETAILS

FINISH COAT OF MBR FLASHING CEMENT 
APPLIED 1/2" BEYOND SCRIM OUTLINE

(E) ROOF MEMBRANE

PERMAFLASH SCRIM 
SET IN MBR FLASHING 
CEMENT

A.

B.

C.

USE THIS DETAIL IN CONJUNCTION WITH THE PERMAFLASH PIPE 
PENETRATION SCRIM LAYOUT, PER MFR DETAILS.

ENSURE TOTAL TARGET AREA OF FLASHING IS NO LESS THAN 16" x 16".

D. REFER TO PERMAFLASH APPLICATION INSTRUCTIONS FOR GENERAL 
GUIDELINES REGARDING THE PERMAFLASH SYSTEM.

AN EXTRA COAT OF MBR FLASHING CEMENT OR 1-PART PERMAFLASH  MUST 
BE PLACED BETWEEN SCRIM LAYERS WHERE THEY OVERLAP TO ENSURE A 
PROPER BOND.

NOTES:

E. AFTER THE PERMAFLASH HAS CURED OR GRANULES BROADCAST INTO THE 
WET CEMENT AN ADDITIONAL SURFACING OF JM COATING TO BE APPLIED.

D. 1-PART PERMAFLASH IS A SUITABLE ALTERNATIVE TO MBR FLASHING CEMENT.

MINMIN

4"44"
MIN OVERLAP

CLAMP

WATERTIGHT UMBRELLA PER MFR 
RECOMENDATION (SET IN SEALANT)

PS-304 SEALANT

PARADIENE 30 FR TG (FULLY ADHERE)

PARADIENE 20 TG (FULLY ADHERE)

METAL FLANGE
(PRIME, SET IN PA-1021 PLASTIC 
CEMENT, AND FASTEN)

PARADIENE 20 TS (ADHERE). EXTEND UP PIPE 8" MIN

8"
 M
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.
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RA
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E 
20
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S

(E) LIGHTWEIGHT INSULATING CONCRETE SYSTEM(E) SUBSTRATE

SEALANT
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WORK DEFINITION

EXISTING (E)

REMOVE EXISTING (D)

NEW WORK (N)

###

KEY NOTE###

EQUIPMENT IDENTIFICATION

CONNECTION TO EXISTING

DISCONNECT (CUT AND CAP)

POINT OF DEMOLITION

(HVAC)

RECTANGULAR DUCT AND SIZE*

ROUND DUCT AND SIZE*

AIR FLOW ARROW

EXTERIOR DUCT TREATMENT*

RECTANGULAR DUCT WITH ACOUSTIC LINING*

FLAT OVAL DUCT AND SIZE*

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, RETURN AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, EXHAUST AIR. APPLIES TO RECT., ROUND AND OVAL

FLEXIBLE DUCT

ELBOW TURN, SUPPLY DOWN. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

CHANGE IN DUCT ELEVATION RISING IN DIRECTION INDICATED

CHANGE IN DUCT ELEVATION DROPPING IN DIRECTION INDICATED

END CAP

DUCT SECTION, SUPPLY AIR. APPLIES TO RECT., ROUND AND OVAL

UP

DN

ELBOW, RECTANGULAR, SMOOTH RADIUS WITH SPLITTER VANES 
(0.25 R/W DEFAULT)

ELBOW, RECTANGULAR, SMOOTH RADIUS WITHOUT VANES 
(1.5 R/W DEFAULT)

ELBOW, ROUND, SMOOTH RADIUS 
(1.5 R/W DEFAULT)

MITERED ELBOW, RECTANGULAR, WITHOUT VANES

RECTANGULAR TO ROUND TRANSITION

DUCT ACCESS DOOR (TOP, SIDE, BOTTOM)

FLEXIBLE CONNECTION

BACKDRAFT DAMPER
BDD

M

MANUAL DAMPER

MOTORIZED DAMPER

FIRE DAMPER

SMOKE DAMPER

SMOKE AND FIRE DAMPER

DUCT SILENCER/TRANSFER ELBOW

CONTROL DEVICE (REFER TO CONTROLS LEGEND)

AIR FLOW MEASURING STATION (REFER TO CONTROLS LEGEND)

AIR OUTLET OR INLET TAG )REFER TO SCHEDULE)

QUANTITY

TYPE

SIZE (IN.)

VOLUME (CFM)

RECTANGULAR DIFFUSER, SUPPLY.
OPTIONAL ARROWS SHOW THE FLOW DIRECTION.

RECTANGULAR REGISTER OR GRILLE, RETURN

RECTANGULAR REGISTER OR GRILLE, EXHAUST

ROUND DIFFUSER, SUPPLY

LINEAR DIFFUSER

SIDEWALL REGISTER OR GRILLE, SUPPLY

SIDEWALL GRILLE, RETURN OR EXHAUST

UNDERCUT DOOR

DOOR GRILLE OR LOUVER

TRANSFER GRILLE OR LOUVER

COIL (REFER TO CONTROLS LEGEND)

RADIATION HEATING TAG (REFER TO SCHEDULE)

UC

QUANTITY

TYPE

LENGTH (FT.)

CAPACITY (MBH)

T

*NOTE: ALL DUCT SIZES ARE INTERIOR, FREE DIMENSIONS 
ALWAYS WIDTH (HORIZONTAL DIM.) x HEIGHT (VERTICAL DIM.)

18"ø18"ø

18"x12"18"x12"

18"x12"ø18"x12"ø

18"x12"

18"x12"18"x12"

30"x12"

CABLE OPERATED DAMPER
COD

CAR
PRESSURE INDEPENDENT REGULATOR

MITERED ELBOW, RECTANGULAR, WITH TURNING VANES

(HVAC)

EXHAUST FAN

SUPPLY FAN

EXHAUST FAN

ROOFTOP UNIT

MAKEUP AIR UNIT

PACKAGED AIR CONDITIONER

PACKAGED HEAT PUMP

NOTE: NOT ALL SYMBOLS, SYSTEMS, AND 
ABBREVIATIONS MAY BE USED ON THIS PROJECT

ABBREVIATIONS

A/C AIR CONDITIONING UNIT
AAV AUTOMATIC AIR VENT
ADA AMERICANS WITH DISABILITIES ACT
ADJ ADJUSTABLE
AFC ABOVE FINISHED CEILING
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AFR ABOVE FINISH ROOF
AHJ AUTHORITY HAVING JURISDICTION
AP ACCESS PANEL
APD AIR PRESSURE DROP
AVG AVERGAGE
BAS BUILDING AUTOMATION SYSTEM
BDD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BMS BUILDING MANAGEMENT SYSTEM
BOD BOTTOM OF DUCT
BOP BOTTOM OF PIPE
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR
C/W COMPLETE WITH
CAV CONSTANT AIR VOLUME
CBV CIRCUIT BALANCING VALVE
CFM CUBIC FEET PER MINUTE
DB DRY BULB TEMEPRATURE
dB DECIBEL(S)
dBA A-WEIGHTED DECIBLES
DDC DIRECT DIGITAL CONTROL
DEG DEGREE
DIA./Ø DIAMETER
DIFF DIFFERENTIAL
DIV DIVISION
DN DOWN
DWG DRAWING
EA EXHAUST AIR
EA (D) EXHAUST AIR, DISHWASH
EA (G) EXHAUST AIR, GENERAL
EA (K) EXHAUST AIR, KITCHEN
EA (LAB) EXHAUST AIR, LABORATORY
EA (LD) EXHAUST AIR, LAUNDRY/DRYER
EA (W) EXHAUST AIR, WASHROOM
EAT ENTERING AIR TEMPERATURE
EAV EXHAUST AIR VALVE
ECM ELECTRONICALLY COMMUNICATED MOTOR
ED EXISTING TO BE DEMOLISHED (DEMOLITION PLANS)
EER ENERGY EFFICIENCY RATIO
EG ETHELYENE GLYCOL
EMCS ENERGY MANAGMENT CONTROL SYSTEM
ER EXISTING RELOCATED (NEW CONSTRUCTION PLANS)
ERL EXISTING TO BE RELOCATED (DEMOLITION PLANS)
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE
EXIST / E EXISTING (DEMOLITION PLANS)
FC FAIL CLOSED
FLA FULL LOAD AMPERAGE
FO FAIL OPEN
FP FIRE PROTECTION
FPM FEET PER MINUTE
FPS FEET PER SECOND
FT FOOT/FEET
GA GAUGE
GAL GALLON (US)
GC GENERAL CONTRACTOR
GEO GEODETIC
GPM GALLONS PER MINUTE
HEPA HIGH EFFICIENCY PARTICULATE AIR (FILTER)
HP HORSEPOWER
HR HOUR
HVAC HEATING / VENTILATING / AIR CONDITIONING
HZ HERTZ
IE INVERT ELEVATION
IEER INTEGRATED ENERGY EFFECIENCY RATIO
IN INCHES
IN WG INCHES WATER GAUGE
IPLV INTEGRATED PART LOAD VALUE
kW KILOWATT
kWh KILOWATT HOUR
LAT LEAVING AIR TEMPERATURE
LBS POUNDS
LF LINEAR FEET
LWT LEAVING WATER TEMPERATURE
M METER
MAX MAXIMUM
MBH THOUSAND OF BTUH
MCA MINIMUM CIRCUIT AMPS
MERV MINIMUM EFFECIENCY REPORTING VALUES
MFR MANUFACTURER
MIN MINIMUM
MOP MAXIMUM OVERCURRENT PROTECTION
MWT MEAN WATER TEMPERATURE
N/A NOT APPLICABLE
NC NOISE CRITERIA
NC NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NORMALLY OPEN
NPS NOMINAL PIPE SIZE
NTS NOT TO SCALE
OA OUTSIDE AIR
OFCI OWNER FURNISHED, CONTRACTOR INSTALLED
OFE OWNER FURNISHED EQUIPMENT
OFOI OWNER FURNISHED / OWNER INSTALLED
PG PROPYLENE GLYCOL
POE POINT OF ENTRANCE
POS POINT OF SERVICE
PPM PARTS PER MILLION
PSI POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH, ABSOLUTE
PSIG POUNDS PER SQUARE INCH, GAGE
PTS PNEUMATIC TUBE STATION

EQUIPMENT IDENTIFICATION

AB-# AIR BLENDER
AC-# AIR COMPRESSOR
ACU-# AIR CONDITIONING UNIT
ADS-# AIR AND DIRT SEPARATOR
AF-# AIR FILTER
AHU-# AIR HANDLING UNIT
AS-# AIR SEPARATOR
ATU-# AIR TERMINAL UNIT
B-# BOILER
BCU-# BLOWER COIL UNIT
BT-# BATH TUB
CB-# CHILLED BEAM
CC-# COOLING COIL
CH-# CHILLER
CONV-# CONVECTOR
CRU-# CONDENSATE RETURN UNIT
CT-# COOLING TOWER
CU-# CONDENSING UNIT
CUH-# CABINET UNIT HEATER
CV-# CONTROL VALVE
DAC-# DOOR AIR CURTAIN
DC-# DUST COLLECTOR
DCT-# DECONTAMINATION TANK
DCVA-# DOUBLE CHECK VALVE ASSEMBLY
DF-# DRINKING FOUNTAIN
DG-# DOOR GRILLE
DS-# DUCT SILENCER
DU-# DEHUMIDIFICATION UNIT
DWH-# DOMESTIC WATER HEATER
E-# EXHAUST GRILLE / REGISTER / DIFFUSER
EL-# EXPANSION LOOP
ERC-# ENERGY RECOVERY COIL
ERU-# ENERGY RECOVERY UNIT
ES-# EMERGENCY SHOWER
ETU-# EXHAUST TERMINAL UNIT
EWC-# ELECTRIC WATER COOLER
EWS-# EYE WASH STATION
F(C)-# FAN CEILING
F(E)-# FAN EXHAUST
F(LE)-# FAN LABORATORY EXHAUST
F(R)-# FAN RETURN
F(S)-# FAN SUPPLY
F(T)-# FAN TRANSFER
F-# FAN
FCU-# FAN COIL UNIT
FD-# FLOOR DRAIN
FFU-# FAN FILTER UNIT
FPP-# FIRE PROTECTION PUMP
FPTU-# FAN POWERED TERMINAL UNIT
FTR-# FINNED TUBE RADIATOR
FUR-# FURNACE
GFS-# GLYCOL FEED SYSTEM
GSG-# GAS-FIRED STEAM GENERATOR(*)
H(C)-# HOOD (CANOPY)
H(HC)-# HOOD (HEAT AND CONDENSATE)
H(I)-# HOOD (INTAKE)
H(K)-# HOOD (KITCHEN)
H(R)-# HOOD (RELIEF)
H(RH)-# HOOD (RANGE)
H-# HUMIDIFIER
HC-# HEATING COIL
HP-# HEAT PUMP
HRU-# HEAT RECOVERY UNIT
HT-# HYDROPNEUMATIC TANK
HX-# HEAT EXCHANGER
LATU-# LAB AIR TERMINAL UNIT
LAV-# LAVATORY
MAC-# MEDICAL AIR COMPRESSOR
MAU-# MAKEUP AIR UNIT
MD-# MOTORIZED DAMPER
MSK-# MOP SINK
MV-# MIXING VALVE
MVP-# MEDICAL VACUUM PUMP
P-# PUMP
PDU-# POOL DEHUMIDIFICATION UNIT
PRV-# PRESSURE REDUCING VALVE
PTAC-# PACKAGED TERMINAL AIR CONDITIONER
R-# RETURN AIR GRILLE / REGISTER / DIFFUSER
RD-# ROOF DRAIN
RH-# RANGE HOOD
RP-# RADIANT PANEL
RPBP-# REDUCED PRESSURE BACKFLOW PREVENTER
RTU-# ROOFTOP UNIT
S-# SUPPLY GRILLE / REGISTER / DIFFUSER
SH-# SHOWER
SK-# SINK
SPC-# SOLAR PANEL COLLECTOR
SSF-# SIDE STREAM FILTER
T(B)-# TANK (BUFFER TANK)
T(E)-# TANK (EXPANSION TANK)
T(H)-# TANK (HYDRO PNEUMATIC TANK)
T(S)-# TANK (STORAGE TANK)
T-# TRANSFER AIR GRILLE
UH-# UNIT HEATER
UR-# URINAL
USG-# UNFIRED STEAM GENERATOR
UV-# UNIT VENTILATOR
VA-# VALVE
VFD-# VARIABLE FREQUENCY DRIVE
WC-# WATER CLOSET
WS-# WATER SOFTENER
 L-# LOUVER
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ABBREVIATIONS

PVC POLYVINYL CHLORIDE
RA RETURN AIR
RELA RELIEF AIR
REQD REQUIRED
RH RELATIVE HUMIDITY
RPM REVOLUTIONS PER MINUTE
SA SUPPLY AIR
SEER SEASONAL ENERGY EFFICIENCY RATION
SP STATIC PRESSURE
SP STAIR PRESSURIZATION AIR (*)
SRV SAFETY RELIEF VALVE
TA TRANSFER AIR
TEMP TEMPERATURE
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
TYP TYPICAL
UC UNDER CUT (DOOR)
UG UNDERGROUND
UP UP
VAV VARIABLE AIR VOLUME
VFD VARIABLE FREQUENCY DRIVE
VIF VERIFY IN FIELD
VTR VENT-THRU-ROOF
W/ WITH
W/O WITHOUT
WB WET BULB TEMPERATURE
WG WATER GAUGE
ZN-# ZONE
°C CELSIUS
°F FAHRENHEIT
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1. THE MECHANICAL PLANS ARE DIAGRAMMATIC IN NATURE AND ARE BASED 
ON ONE MANUFACTURER'S EQUIPMENT. THEY ARE NOT INTENDED TO SHOW 
EVERY ITEM IN ITS EXACT LOCATION, THE EXACT DIMENSIONS, OR ALL OF 
THE DETAILS FOR THE EQUIPMENT. THE MECHANICAL CONTRACTOR SHALL 
VERIFY THE ACTUAL DIMENSIONS OF THE EQUIPMENT AND ENSURE THAT IT 
WILL FIT IN THE AVAILABLE SPACE. 

2. MECHANICAL CONTRACTOR RESPONSIBLE FOR INSTALLATION OF 
COMPLETED AND OPERATIONAL SYSTEMS WITH DUE RESPECT TO ALL 
APPLICABLE CODES AND AUTHORITIES HAVING JURISDICTION.

3. IT IS THE CONTRACTOR RESPONSIBILITY TO FIELD VERIFY ALL CONNECTION 
POINTS PRIOR TO INSTALL. NOT ALL CONNECTION SIZES ARE SHOWN, BUT 
THOSE THAT ARE APPROXIMATE AND TAKEN FROM EXISTING AS-BUILTS 
AND FIELD OBSERVATIONS.

4. COORDINATE PIPE ROUTING WITH DUCTWORK, SPRINKLER PIPING AND 
ELECTRICAL POWER/LIGHTING CIRCUITING AND STRUCTURAL MEMBERS 
PRIOR TO INSTALLATION.

5. CONTRACTORS TO VERIFY ALL GRADES, DIMENSIONS AND EXISTING 
CONDITIONS AT THE SITE BEFORE PROCEEDING WITH WORK. NOTIFY PRIME 
CONSULTANT OF ANY DISCREPANCIES BETWEEN  DRAWINGS AND ACTUAL 
CONDITIONS BEFORE INSTALLATION.

6. ALL MECHANICAL EQUIPMENT CONTROLS SHALL MATCH TO WHAT IS 
EXISTING AT THE OCTA SANTA ANA BUS FACILITY.

7. COORDINATE INSTALLATION OF PIPING AND DUCTWORK WITH ELECTRICAL 
CONTRACTOR AND OTHER TRADES.

8. IF THERE IS A CONFLICT BETWEEN THE CONSTRUCTION DOCUMENTS AND 
SPECIFICATIONS, THE MOST STRINGENT WILL APPLY.

9. ALL EQUIPMENT SHALL BE INSTALLED IN STRICT ACCORDANCE WITH THE 
EQUIPMENT MANUFACTURERS. CONTRACTOR TO PROVIDE ALL FITTINGS, 
TRANSITIONS, DAMPERS, VALVES, AND OTHER  DEVICES REQUIRED FOR A 
COMPLETE WORKABLE INSTALLATION.

10. PENETRATIONS OF DUCTS, PIPES, CONDUITS,ETC IN WALLS REQUIRING 
PROTECTED OPENINGS SHALL BE FIRE STOPPED, FIRE STOP MATERIAL, 
SHALL BE A UL/ULC-LISTED ASSEMBLY APPROPRIATE FOR  FIRE OR  SMOKE 
PENETRATIONS AS APPLICABLE AND AS APPROVED BY THE FIRE MARSHAL.

11. THE MECHANICAL CONTRACTOR SHALL PROVIDE AND INSTALL FIRE, SMOKE, 
OR COMBINATION SMOKE/FIRE DAMPERS AND ACCESS PANELS 
COMMENSURATE WITH THE RATING OF THE WALL IN ALL DUCTWORK THAT 
PENETRATES FIRE WALLS, FIRE BARRIERS, FIRE PARTITIIONS, SMOKE 
BARRIERS AND SMOKE PARTITION IN ALL DUCTWORK THAT PENETRATES A 
HORIZONTAL OR VERTICAL FIRE PARTITION, OR AS OTHERWISE SHOWN ON 
THE DRAWINGS.

12. ALL BRANCH DUCTS SHALL HAVE VOLUME DAMPERS.

13. WHERE FLOW EXCEEDS 150 CFM, THE CONTRACTOR SHALL USE SMOOTH 
RADIUS ELBOWS OR TURNING VANES.

14. ALL DUCT JOINTS SHALL BE SEALED IN ACCORDANCE WITH SMACNA 
STANDARDS.

15. ALL DUCT DIMENSIONS ARE NET INSIDE VALUES. DIMENSIONS MAY BE 
CHANGED PROVIDED THAT THE NET FREE AREA IS MAINTAINED.

16. ALL CONCEALED DUCTWORK SHALL BE INSULATED WITH 1" FIBERGLASS 
INSULATING BLANKET WITH ALUMINUM FOIL FACING.

17. ALL DUCTWORK SHALL BE CONSTRUCTED, ERECTED AND TESTED IN 
ACCORDANCE WITH THE LOCAL REGULATIONS AND PROCEDURES DETAILED 
IN THE APPLICABLE STANDARDS ADOPTED BY THE SHEET METAL AND AIR 
CONDITIONING CONTRACTORS NATIONAL ASSOCIATION. (SMACNA).

18. ALL PIPE SHALL BE SUPPORTED FROM THE BUILDING STRUCTURE IN A NEAT 
AND WORKMANLIKE MANNER. THE USE OF WIRE OR METAL STRAPS TO 
SUPPORT PIPES WILL NOT BE PERMITTED. REFER TO SPECIFICATIONS FOR 
MINUMUM SPACING OF PIPE SUPPORTS.

19. THE HVAC SYSTEMS SHALL BE TESTED AND BALANCED BY AN INDEPENDENT 
AGENCY, UNDER THE SUPERVISION OF A LICENSED PROFESSIONAL 
ENGINEER. A SEALED TYPE WRITTEN REPORT SHALL BE SUBMITTED TO THE 
ARCHITECT/ENGINEER.

20. ALL EQUIPMENT, DUCTS PIPING, AND OTHER DEVICES AND MATERIALS 
INSTALLED OUTSIDE OF THE BUILDING OR OTHERWISE EXPOSED TO THE 
WEATHER SHALL BE COMPLETELY WEATHERPROOFED.  

21. MECHANICAL EQUIPMENT, DUCTS AND PIPING ARE TO BE COORDINATED 
WITH STRUCTURAL JOISTS AND CROSS BRACING.

22. ALL EXPOSED PIPING IN OCCUPIED SPACES SUBJECT TO ARCHITECTURAL 
APPROVAL PRIOR TO INSTALLATION.

GENERAL NOTES
1. NOT ALL EXISTING CONDITIONS HAVE BEEN SHOWN. CONTRACTOR TO 

FIELD VERIFY ALL EXISTING CONDITIONS PRIOR TO DEMO.

2. CONTRACTOR SHALL PROTECT ALL WORK AND EXISTING CONDITIONS 
ASSOCIATED WITH THIS CONTRACT FROM DAMAGE, COVER ENDS OF PIPING 
AND DUCTWORK  NOT ACTIVELY BEING WORKED ON. IT IS THE 
CONTRACTOR RESPONSIBILITY TO REPAIR OR REPLACE ANY DAMAGED 
ITEMS THAT OCCURS DURING THIS CONSTRUCTION PROJECT AT NO COST 
TO THE OWNER.

3. REPLACE ALL REQUIRED EQUIPMENT, PIPING, HANGERS, CONTROLS AND 
ALL ASSOCIATED EXISTING SYSTEMS AS REQUIRED. TO REPLACE EACH 
SYSTEM, CONTRACTOR SHALL COORDINATE DEMOLITION WITH EXISTING 
SYSTEMS AND COMPONENTS TO REMAIN PRIOR TO WORK COMMENCING. 
EXISTING DUCTWORK IS TO REMAIN.

4. IT IS THE CONTRACTORS RESPONSIBILITY TO CLEAN UP ALL DEBRIS FROM 
SITE AT THE END OF EACH WORK DAY AND DISPOSE OFF EITHER IN LAY 
DOWN RECYCLE BINS PROVIDED BY THE CONTRACTOR OR OFFSITE ALL 
TOGETHER.

5. ALL DEMOLISHED EQUIPMENT SHALL BE TURNED OVER TO THE OWNER 
UNLESS DIRECTED OTHERWISE.  IF OWNER IS NOT TO KEEP DEMOLISHED 
EQUIPMENT, DISPOSE AS REQUIRED. 

6. THE CONTRACTOR SHALL VISIT THE SITE AND BE THOROUGHLY 
FAMILIARIZED WITH THE EXISTING CONDITIONS PRIOR TO BIDDING. 
INFORMATION GIVEN ON THESE DRAWINGS ABOUT THE EXISTING 
INSTALLATION HAS BEEN OBTAINED FROM THE EISTING AS-BUILT 
DRAWINGS BUT CANNOT BE GUARANTEED ACCURATE IN ALL RESPECTS. 
VERIFY ALL SUCH INFORMATION BEFORE PROCEEDING WITH ANY NEW 
WORK THAT MAY BE AFFECTED. INCLUDE AS PART OF THE CONTRACT AL 
WORK REQUIRED TO PRODUCE THE INDICATED RESULT. 

7. UPON SUBMITTING A BID THE CONTRACTOR SHALL BE HELD TO HAVE MADE 
SUCH EXAMINATIONS OF THE SITE AND NO ALLOWANCE FOR EXTRAS WILL 
BE ALLOWED FOR ANY ERROR OR OVERSIGHT RESULTING FROM THE 
CONTRACTORS UNFAMILIARITY WITH THE SITE OR EXISTING CONDITIONS. 

8. CONTRACTOR SHALL NOT SCALE DRAWINGS. DIMENSIONS MISSING FROM 
PLANS OR NEEDED FOR EXECUTION OF WORK SHALL BE CLARIFIED OR 
PROVIDED BY THE FACILITY REPRESENTATIVE BEFORE WORK IS INSTALLED. 

9. INTERRUPTION OF EXISTING SERVICES: THE CONTRACTOR'S ATTENTION IS 
CALLED TO THE PRESENCE OF EXISTING, CONDUIT, PIPING, ETC. THE 
CONTRACTOR WILL BE HELD RESPONSIBLE FOR THE PROPER AND 
APPROVED REPAIR OF ANY AND ALL DAMAGE CAUSED BY HIM OR HIS WORK 
TO EXISTING BUILDING. ANY INTERRUPTIONS REQUIRED SHALL BE 
SCHEDULED TO MINIMIZE INCONVENIENCE TO THE FACILITY, AND AT TIMES 
AS APPROVED IN ADVANCE BY THE FACILITY REPRESENTATIVE. NEW WORK 
AND ISNTALLATIONS SHALL BOT IMPAIR THE PROPER FUNCTIONING OF THE 
EXISTING FACILITY. THE COMPLETED PROJECT SHALL BE A PROPERLY 
FUNCTIONING ENTITY THROUGHOUT. FURNISH ALL LABOR AND MATERIALS 
REQUIRED TO RELOCATE, REMOVE, REINSTALL, RECONNECT REPLACE, 
ETC. ANY EXISTING PIPING TO ACCOMMODATE THE WORK. CONTRACTOR 
SHOULD CONSIDER IN HIS BID ANY EXTRA WORK REQUIRED TO MINIMIZE 
SHUTDOWN TIME. 

10. BEFORE DEMOLITION COMMENCES ON SITE, ALL EXISTING EQUIPMENT TO 
BE RETAINED AND REUSED WILL BE SURVEYED AND VALIDATED BY THE
CONTRACTOR TO ESTABLISH CONDITION AND CAPACITIES. ANY EXISTING 
DAMAGE TO EQUIPMENT IS TO BE RECORDED AT THIS STAGE BY THE 
CONTRACTOR AND A FULL WRITTEN REPORT SUBMITED TO THE FACILITY 
REPRESENTATIVE FOR REVIEW. THE REPORT WILL INCLUDE 
PHOTOGRAPHIC EVIDENCE OF DAMAGE. 

11. CONTRACTOR TO CROSS REFERENCE DEMOLITION AND NEW 
CONSTRUCTION DRAWINGS TO ENSURE CONSISTENCY IN DESIGN INTENT 
BEFORE PROCEEDING WITH ANY DEMOLITION WORK. ANY PIPE, VALVE, 
EQUIPMENT THAT IS MISTAKENLY DEMOLISHED SHALL BE RESTORED AT 
CONTRACTORS COST. 

12. ALL POWER SUPPLIES TO EXISTING EQUIPMENT TO BE REMOVED SHALL BE 
ISOLATED AND MADE SAFE PER NEX PRIOR TO DEMOLITION STARTS. THIS 
PROCESS SHALL BE COORDINATED WITH FACILITY REPRESENTATIVES. 

13. CONTRACTOR TO DO PRE-DEMOLITION SURVEY AND RED TAG UTILITIES 
FOR DEMOLITION. COORDIANTE WITH FACILITY REPRESENTATIVE ALL 
PROPOSED UTILITY SHUT DOWN AND ISOLATION PRIOR TO DEMOLITION. 

DEMO NOTES

1. AMERICANS WITH DISABILITIES ACT (ADA).
2. NFPA 90A; STANDARD FOR THE INSTALLATION OF AIR-CONDITIONING AND 
VENTILATING SYSTEMS. 
3. NFPA 90B: STANDARD FOR THE INSTALLATION OF WARM AIR HEATING AND AIR-
CONDITIONING SYSTEMS. 
4. NFPA 101: LIFE SAFETY CODE
5. ASHRAE 55 THERMAL ENVIRONMENTAL CONDITIONS FOR HUMAN OCCUPANCY. 
6. ASHRAE 62.1 VENTILATION FOR ACCEPTABLE INDOOR AIR QUALITY. 
8. 2022 CALIFORNIA MECHANICAL CODE
9. 2022 CALIFORNIA PLUMBING CODE
10. 2022 NATIONAL ELECTRICAL CODE 
11. 2022 TITLE 24 REQUIREMENTS
12. CALGREEN STANDARDS

OUTDOOR DESIGN CONDITIONS:

LOCATION:
SUMMER: 98DB, 70WB
WINTER: 35DB
ELEVATION: 115 FEET

APPLICABLE CODES AND DESIGN 

CONDITIONS

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW FAN.
2. CONTRACTOR TO VERIFY THAT EXISTING ELECTRICAL SERVICE IS ADEQUATE FOR NEW FAN.
3. PROVIDE WITH DISCONNECT, BY DIV 26.
4. PROVIDE WITH BACKDRAFT DAMPER. LISTED MAX ETERNAL STATIC PRESSURE [EXCLUDES/INCLUDES] DAMPER. - FOR EXHAUST FANS ONLY.
5. PROVIDE WITH NEMA PREMIUM EFFICIENCY MOTORS.
6. PROVIDE WITH WEATHERPROOF CONSTRUCTION.
7. EQUIPMENT FURNISHED WITH BACK DRAFT DAMPER, DUCT ADAPTERS, TWO SPEED, 2-WINDING FAN MOTOR. INTERLOCK WITH FUTURE LNG SYSTEM.
8. PROVIDE WITH DUCT ADAPTER, BACKDRAFT DAMPER, DISCONNECT SWITCH, SMOKE DETECTOR, S'TAT AND FILTERS.
9. EQUIPMENT BACKDRAFT DAMPER AND DISCONNECT SWITCH.
10. EXISTING EQUIPMENT TO REMAIN.

EF 8-1 DETAILING DETAILING/CLEANIN EQUIP. RM EXHAUST 750 - 0.5 ECM CENTRIFUGAL UPBLAST 1,502 0.16 1/4 1,725 DIRECT 115 / 1 2.9 4.00 15 45 N - - GREENHECK CUE-099-VG 1-6, 9

EF 7-2 BUS WASH BUS WASH EXHAUST 4,000 - 0.5 VFD CENTRIFUGAL UPBLAST 1,321 1.52 2 1,725 BELT 460 / 3 3.4 4.25 15 141 N - - GREENHECK CUBE-180-20 1-6, 9
EF 7-1 BUS WASH BUS WASH EXHAUST 8,000 - 0.5 VFD CENTRIFUGAL UPBLAST 601 1.59 2 1,725 BELT 460 / 3 3.4 4.25 15 206 N - - GREENHECK CUBE-300-20 1-6, 7

SF 6-2 FUEL/BRAKE BASEMENT 001 SUPPLY 4,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 855 1.93 2 1,725 BELT 460 / 3 3.4 4.25 15 427 N - - GREENHECK RSF-150-20 1-6, 8
SF 6-1 FUEL/BRAKE TIRE BAY RM 116 SUPPLY 9,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY BELT 3.69 5 1,725 BELT 460 / 3 7.6 9.50 15 783 N - - GREENHECK RSF-200-50 1-6, 8
EF 6-9 FUEL/BRAKE FUEL RM 115 EXHAUST 1,500 - 0.75 ECM CENTRIFUGAL UPBLAST 1,268 0.38 1/2 1,300 DIRECT 115 / 1 6.4 8.00 15 73 N - - GREENHECK CUE-140-VG 1-6, 9
EF 6-8 FUEL/BRAKE FLUID TANK 110/GREESE TANK 109 EXHAUST 440 - 0.25 ECM CENTRIFUGAL UPBLAST 1,388 0.06 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 34 N - - GREENHECK CUE-90-VG 1-6, 9
EF 6-7 FUEL/BRAKE C.A. 111/TEL. 112 EXHAUST 7,000 - 0.5 VFD CENTRIFUGAL UPBLAST 1,180 2.55 3 1,725 BELT 460 / 3 4.8 6.00 15 203 N - - GREENHECK CUBE-240HP-30 1-6, 9
EF 6-6 FUEL/BRAKE LOCKER/LAUNDRY EXHAUST 230 - 0.5 ECM CENTRIFUGAL UPBLAST 1,638 0.06 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 37 N - - GREENHECK CUE-080-VG 1-6, 9

(E) EF 6-5 FUEL/BRAKE WOMEN'S RM EXHAUST 100 - EXISTING TO REMAIN N - - DAYTON 5DVN8 10
EF 6-4 FUEL/BRAKE MEN'S RM EXHAUST 120 - 0.25 ECM CENTRIFUGAL UPBLAST 1,691 0.03 1/15 1,725 DIRECT 115 / 1 1.3 2.00 15 28 N - - GREENHECK CUE-060-VG 1-6, 9
EF 6-3 FUEL/BRAKE BODY/SHOP 118/116 EXHAUST 18,000 - 1.0 VFD CENTRIFUGAL UPBLAST 1,384 9.21 10 1,725 BELT 460 / 3 14.0 17.50 30 912 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 7
EF 6-2 FUEL/BRAKE FUEL AREA RM 115 EXHAUST 26,000 - 1.0 VFD CENTRIFUGAL UPBLAST 1,130 13.44 15 1,725 BELT 460 / 3 21.0 26.20 45 1,610 Y 58 x 58 54.5 x 54.5 GREENHECK QEI-33 1-6, 7
EF 6-1 FUEL/BRAKE BRAKE/BST RM 114/001 EXHAUST 31,000 - 1.0 VFD CENTRIFUGAL UPBLAST 996 15.20 20 1,725 BELT 460 / 3 27.0 33.80 60 1,900 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7

SF 5-16 MAINTENANCE LOADING ABY RM 170 SUPPLY 1,200 - 0.8 VFD CENTRIFUGAL ROOF SUPPLY 1,147 0.43 1/2 1,725 BELT 460 / 3 1.1 1.38 15 196 N - - GREENHECK RSF-90-5 1-6, 9
SF 5-15 MAINTENANCE TRAN DYN. RM 105 SUPPLY 820 - 0.4 VFD CENTRIFUGAL ROOF SUPPLY 764 0.15 1/2 1,725 BELT 460 / 3 1.1 1.38 15 194 N - - GREENHECK RSF-90-5 1-6, 8
SF 5-14 MAINTENANCE ELEC RM 220 SUPPLY 3,100 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 968 1.34 1 1/2 1,725 BELT 460 / 3 3.0 3.75 15 307 N - - GREENHECK RSF-120-5 1-6, 8
SF 5-13 MAINTENANCE ELEC RM 184 SUPPLY 1,200 - 0.8 VFD CENTRIFUGAL ROOF SUPPLY 1,147 0.43 1/2 1,725 BELT 460 / 3 1.1 1.38 15 196 N - - GREENHECK RSF-90-5 1-6, 8
SF 5-12 MAINTENANCE ELEC RM 185 SUPPLY 850 - 0.5 VFD CENTRIFUGAL ROOF SUPPLY 844 0.18 1/2 1,725 BELT 460 / 3 1.1 1.38 15 194 N - - GREENHECK RSF-90-5 1-6, 8

(E) SF 5-11 MAINTENANCE ELEC RM 137 EXHAUST 3,000 - EXISTING TO REMAIN N - - DAYTON SAU56 10
SF 5-10 MAINTENANCE STORAGE RM 155 SUPPLY 2,500 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 905 0.92 1 1,725 BELT 460 / 3 2.1 2.63 15 302 Y 30 x 30 34 x 34 GREENHECK RSF-120-10 1-6, 8
SF 5-9 MAINTENANCE BLDG MAINT. RM 150 SUPPLY 4,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 855 1.93 2 1,725 BELT 460 / 3 3.4 4.25 15 427 N - - GREENHECK RSF-150-20 1-6, 8
SF 5-8 MAINTENANCE COMP. SHOP. RM 143 SUPPLY 1,300 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 1,274 0.57 3/4 1,725 BELT 460 / 3 1.6 2.00 15 199 N - - GREENHECK RSF-90-7 1-6, 8

(E) SF 5-7 MAINTENANCE MECH SHOP RM 144 EXHAUST 3,000 - EXISTING TO REMAIN N - - DAYTON 5AU56 10
SF 5-6 MAINTENANCE CLEAN SHOP RM 141 SUPPLY 2,400 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 896 0.86 1 1,725 BELT 460 / 3 2.1 2.63 15 302 Y 30 x 30 34 x 34 GREENHECK RSF-120-10 1-6, 8
SF 5-5 MAINTENANCE BRAKE RM 121 SUPPLY 3,200 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 979 1.42 1.5 1,752 BELT 460 / 3 3.0 3.75 15 307 N - - GREENHECK RSF-120-15 1-6, 8
SF 5-4 MAINTENANCE REBUILT RM 106 SUPPLY 9,200 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 605 3.87 5 1,725 BELT 460 / 3 7.6 9.50 15 783 N - - GREENHECK RSF-200-50 1-6, 8
SF 5-3 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8
SF 5-2 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8
SF 5-1 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8

(E) EF 5-43 MAINTENANCE PAINT BOOTH EXHAUST - - EXISTING TO REMAIN N - - NEW YORK BLOWER PLR-33 10
EF 5-42 MAINTENANCE FUEL RM 102 EXHAUST 650 - 1.0 ECM CENTRIFUGAL UPBLAST 1,633 0.18 1/4 1,770 DIRECT 115 / 1 7.25 15 95 N - - GREENHECK USF-8-VG 1-6, 9
EF 5-41 MAINTENANCE UPHOLSTRY SHOP RM 151 EXHAUST 990 - 0.5 ECM CENTRIFUGAL UPBLAST 984 0.17 1/4 1,000 DIRECT 115 / 1 3.5 4.00 15 72 N - - GREENHECK CUE-140-VG 1-6, 9
EF 5-40 MAINTENANCE LOADING ABY RM 170 EXHAUST 1,100 - 0.5 ECM CENTRIFUGAL UPBLAST 1,328 0.22 1/4 1,400 DIRECT 115 / 1 3.5 4.00 15 57 N - - GREENHECK CUE-120-VG 1-6, 9
EF 5-39 MAINTENANCE EQUIP. STOR. RM 129 EXHAUST 375 - 0.5 ECM CENTRIFUGAL UPBLAST 1,525 0.10 1/6 1,725 DIRECT 115 / 1 2.3 3.00 15 40 N - - GREENHECK CUE-095-VG 1-6, 9
EF 5-38 MAINTENANCE TRAN DYN. RM 105 EXHAUST 850 - 0.5 ECM CENTRIFUGAL UPBLAST 1,448 0.17 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 5-37 MAINTENANCE ENG. DYN. RM 103 EXHAUST 15,000 7,500 1.0 VFD CENTRIFUGAL UPBLAST 1,191 6.15 7 1/2 1,725 BELT 460 / 3 11.0 13.80 20 886 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 9

(E) EF 5-36 MAINTENANCE ELEC RM 220 EXHAUST - - EXISTING TO REMAIN N - - DAYTON 4HZ45G 10
EF 5-35 MAINTENANCE ELEC RM 184 EXHAUST 1,300 - 0.63 ECM CENTRIFUGAL UPBLAST 1,425 0.33 1/2 1,450 DIRECT 115 / 1 6.4 8.00 15 37 N - - GREENHECK CUE-130-VG 1-6, 9
EF 5-34 MAINTENANCE ELEC RM 185 EXHAUST 2,850 - 0.5 ECM CENTRIFUGAL UPBLAST 1,312 0.87 2 1,725 DIRECT 460 / 3 3.2 4.00 15 119 N - - GREENHECK CUE-160-VG 1-6, 9
EF 5-33 MAINTENANCE C.A. RM 139 EXHAUST 6,500 - 1.0 VFD CENTRIFUGAL UPBLAST 1,185 2.78 3 1,725 BELT 460 / 3 4.8 6.00 15 203 N - - GREENHECK CUBE-240HP-30 1-6
EF 5-32 MAINTENANCE LUBE RM 138 EXHAUST 410 - 0.5 ECM CENTRIFUGAL UPBLAST 1,621 0.10 1/10 1,725 DIRECT 115 / 3 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 5-31 MAINTENANCE ELEC RM 137 EXHAUST 3,000 - 0.65 ECM CENTRIFUGAL UPBLAST 1,406 1.07 2 1,725 DIRECT 460 / 3 3.2 4.00 15 119 N - - GREENHECK CUE-160-VG 1-6, 9

(E) EF 5-30 MAINTENANCE TEL RM 136 EXHAUST 285 - EXISTING TO REMAIN N - - DAYTON 5DVP6 10
EF 5-29 MAINTENANCE STORAGE RM 155 EXHAUST 2,500 - 0.5 ECM CENTRIFUGAL UPBLAST 1,115 0.54 3/4 1,200 DIRECT 115 / 1 8.8 11.00 15 84 N - - GREENHECK CUE-160-VG 1-6
EF 5-28 MAINTENANCE BODY SHOP RM 174 EXHAUST 36,960 18,480 1.0 VFD CENTRIFUGAL UPBLAST 1,013 17.45 20 1,725 BELT 460 / 3 27.0 33.80 60 1,013 Y 64 x 64 64.5 x 64.5 GREENHECK QEI-40 1-6, 7

(E) EF 5-27 MAINTENANCE LOCKER RM 167 EXHAUST 140 - EXISTING TO REMAIN N - - DAYTON 5DVN6 10
EF 5-26 MAINTENANCE REV. TOIL. RM 160/161 EXHAUST 300 - 0.5 ECM CENTRIFUGAL UPBLAST 1,621 0.10 1/10 1,725 DIRECT 115 / 3 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 5-25 MAINTENANCE COMP EXCH. RM 148 EXHAUST 16,000 8,000 1.0 VFD CENTRIFUGAL UPBLAST 1,255 7.06 7 1/2 1,725 BELT 460 / 3 11.0 13.80 20 885 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 7
EF 5-24 MAINTENANCE BLDG MAINT. RM 150 EXHAUST 2,330 - 0.5 ECM CENTRIFUGAL UPBLAST 1,501 0.64 3/4 1,725 DIRECT 115 / 1 8.8 11.00 15 76 N - - GREENHECK CUE-140-VG 1-6, 9

(E) EF 5-23 MAINTENANCE COMP REP RM 143 EXHAUST 1,200 - EXISTING TO REMAIN N - - DAYTON - 10
EF 5-22 MAINTENANCE MACHINE RM 145 EXHAUST 3,100 - 0.5 VFD CENTRIFUGAL UPBLAST 1,053 0.78 1 1,725 BELT 460 / 3 2.1 2.63 15 132 N - - GREENHECK CUBE-180-10 1-6, 9
EF 5-21 MAINTENANCE MACHINE RM 144 EXHAUST 3,100 - 0.5 VFD CENTRIFUGAL UPBLAST 1,053 0.78 1 1,725 BELT 460 / 3 2.1 2.63 15 132 N - - GREENHECK CUBE-180-10 1-6, 9
EF 5-20 MAINTENANCE CLEAN SHOP 141 EXHAUST 2,600 - 0.5 VFD CENTRIFUGAL UPBLAST 1,635 0.87 1 1,725 BELT 460 / 3 2.1 2.63 15 97 N - - GREENHECK CUBE-140-10 1-6, 9
EF 5-19 MAINTENANCE BREAK RM 121 EXHAUST 3,500 - 0.5 VFD CENTRIFUGAL UPBLAST 968 1.11 1 1/2 1,725 BELT 460 / 3 3.0 3.75 15 140 N - - GREENHECK CUBE-200-15 1-6, 9
EF 5-18 MAINTENANCE REBUILT RM 108 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9
EF 5-17 MAINTENANCE REBUILT RM 107 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9
EF 5-16 MAINTENANCE REBUILT RM 106 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9

(E) EF 5-15 MAINTENANCE JAN RM 114 EXHAUST 315 - EXISTING TO REMAIN N - - DAYTON 5DVP0 10
(E) EF 5-14 MAINTENANCE WOMEN/SH RM 115 EXHAUST 660 - EXISTING TO REMAIN N - - DAYTON 20FT11 10

EF 5-13 MAINTENANCE MEN'S RM 109 EXHAUST 750 - 0.6 ECM CENTRIFUGAL UPBLAST 1,435 0.16 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
(E) EF 5-12 MAINTENANCE MEN'S RM 214, WOMEN 213 EXHAUST 500 - EXISTING TO REMAIN N - - DAYTON 5DVP0 10

EF 5-11 MAINTENANCE JAN RM 219 EXHAUST 80 - 0.3 ECM CENTRIFUGAL UPBLAST 1,453 0.02 1/15 1,725 DIRECT 115 / 1 1.3 2.00 15 28 N - - GREENHECK CUE-060-VG 1-6, 9
EF 5-10 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-9 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-8 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-7 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-6 MAINTENANCE STEAM CLEANER EXHAUST 10,000 5,000 1.0 VFD CENTRIFUGAL UPBLAST 1,433 4.16 5 1,725 BELT 460 / 3 7.6 9.50 15 617 Y 40 x 40 38.5 x 38.5 GREENHECK QEI-22 1-6, 7
EF 5-5 MAINTENANCE RM 178 EXHAUST 30,000 15,000 1.0 VFD CENTRIFUGAL UPBLAST 969 14.11 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-4 MAINTENANCE RM 178 EXHAUST 28,000 14,000 1.0 VFD CENTRIFUGAL UPBLAST 916 12.10 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-3 MAINTENANCE RM 178 EXHAUST 28,000 14,000 1.0 VFD CENTRIFUGAL UPBLAST 916 12.10 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-2 MAINTENANCE RM 181 EXHAUST 30,000 15,000 1.0 VFD CENTRIFUGAL UPBLAST 969 14.11 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-1 MAINTENANCE RUNNING REPAIR RM 181 EXHAUST 40,000 20,000 1.0 VFD CENTRIFUGAL UPBLAST 951 hh 25 1,725 BELT 460 / 3 34.0 42.50 70 2,350 Y 72 x 72 66 x 66 GREENHECK QEI-40 1-6, 7

SF 4-1 OPERATIONS ELEC RM 103 SUPPLY 700 - 0.37 ECM CENTRIFUGAL ROOF SUPPLY 681 0.10 1/4 1,725 BELT 115 / 1 5.8 7.25 15 175 N - - GREENHECK RSF-90-4 1-6, 8
EF 4-4 OPERATIONS OPER BLDG LOCKER EXHAUST 320 - 0.5 ECM CENTRIFUGAL UPBLAST 1,525 0.08 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 4-3 OPERATIONS OPER BLDG ELEC RM 103 EXHAUST 700 - 0.5 ECM CENTRIFUGAL UPBLAST 1,330 0.13 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 4-2 OPERATIONS OPER BLDG MEN'S RM EXHAUST 1,100 - 0.5 ECM CENTRIFUGAL UPBLAST 1,690 0.27 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 4-1 OREPATIONS OPER BLDG REST RM EXHAUST 540 - 0.5 ECM CENTRIFUGAL UPBLAST 1,300 0.10 1/4 1,725 DIRECT 115 / 1 2.9 4.00 15 45 N - - GREENHECK CUE-099-VG 1-6, 9
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NOTES:
1. PROVIDE WITH INLET HOOD
2. PROVIDE WITH SHUTOFF DAMPERS
3. PROVIDE WITH VIBRATION ISOLATORS
4. PROVIDE WITH PAINTED CABINET / ACCESSORIES
5. PROVIDE WITH DISCONNECT SWITCH BY DIVISION 26.
6. PROVIDE WITH REMOTE CONTROL STATION
7. PROVIDE WITH MRT TOUCH REMOTE CONTROL STATION.
8. PROVIDE WITH G-90 GALVANIZED STEEL FILTER.
9. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER MODEL PER SCHEDULE FOR NEW EQUIPMENT.
10. PROVIDE WITH EMERGENCY POWER OFF SWITCH.
11. EXISTING EQUIPMENT TO REMAIN.

(E) MAU 5-9 MAKEUP AIR UNIT MAINTENANCE PAINT BOOTH 37,800 2 - - - - - - - - - - - - - - - - 11

MAU 5-8 MAKEUP AIR UNIT MAINTENANCE CORR., RM 101 2,400 3 BELT 3 1,800 175,000 NATURAL GAS 10 - 14 460 / 3 5.9 115 / 1 500 1,187 39 52 140 VIBREX SRC-109 TRANE DFOA-109-HRB 1-10
MAU 5-7 MAKEUP AIR UNIT MAINTENANCE COMP. EXH., RM 148 6,000 3 BELT 7 1/2 1,800 223,000 NATURAL GAS 10 - 14 460 / 3 12.1 115 / 1 500 1,187 39 52 140 VIBREX SRC-115 TRANE DFOA-115-HRB 1-10
MAU 5-6 MAKEUP AIR UNIT MAINTENANCE BODY SHOP, RM 174 17,700 3 BELT 15 1,800 788,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 2,699 63 91 186 VIBREX SRC-125 TRANE DFOA-125-HRB 1-10
MAU 5-5 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 15,000 3 BELT 15 1,800 668,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-125-HRB 1-10
MAU 5-4 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 14,000 3 BELT 15 1,800 623,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-3 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 14,000 3 BELT 15 1,800 623,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-2 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 15,000 3 BELT 15 1,800 668,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-1 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 181 20,000 3 BELT 20 1,800 838,000 NATURAL GAS 10 - 14 460 / 3 28.1 115 / 1 500 2,699 63 91 186 VIBREX SRC-125 TRANE DFOA-125-HLB 1-10
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UNIT IDENTIFICATION SUPPLY FAN HEATING ELECTRICAL PHYSICAL CHARACTERISTICS
MAKEUP AIR UNIT SCHEDULE

NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER MODEL PER SCHEDULE FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DIVISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.
17. PROVIDE WITH MERV-13 FILTER.

RTU 6-1 PACKAGED AC FUEL/BRAKE OFFICE VARIABLE DIRECT 1,570 0.5 DIRECT 95 135 R-410A 47,000 42,000 80 67 55 53 45,000 70 95 7 11 13.4 208 / 1 4.1 31.9 50 425 4.1 4 5.1 CA-TRN-1235-TRN-5750 TRANE 4WCC4048E1000A ALL

RTU 5-5 PACKAGED AC MAINTENANCE OFFICE VARIABLE DIRECT 770 1 DIRECT 95 50 R-410A 23,800 9,300 80 67 55 53 23,200 70 95 7 11 13.4 208 / 1 1.8 20.6 30 328 3.3 3.75 4.9 CA-TRN-1213-TRN-59... TRANE 4WCC4048E1000A ALL

RTU 5-4 PACKAGED AC MAINTENANCE OFFICE VARIABLE DIRECT 770 1 DIRECT 95 30 R-410A 23,800 6,600 80 67 55 53 23,200 70 95 7 11 13.4 208 / 1 1.8 20.6 30 328 3.3 3.75 4.9 CA-TRN-1213-TRN-59... TRANE 4WCC4048E1000A ALL

RTU 5-3 PACKAGED RTU MAINTENANCE REVENUE OFFICES VARIABLE DIRECT 5,400 1 DIRECT 95 1,250 R-410A 180,000 132,000 80 67 56 55 202 70 104 - 10.8 14.0 460 / 3 17.6 41.0 50 1,924 5 7.5 10.5 - TRANE YSJ1804S0L ALL

RTU 5-2 PACKAGED RTU MAINTENANCE BREAK ROOM VARIABLE DIRECT 5,040 1 DIRECT 95 1,115 R-410A 179,000 128,000 80 67 56 55 202 70 104 - 10.8 14.0 460 / 3 17.6 41.0 50 1,924 5 7.5 10.5 - TRANE YSJ1804S0L ALL

RTU 5-1 PACKAGED RTU MAINTENANCE 2ND FLR OFFICES VARIABLE DIRECT 5,910 1 DIRECT 95 830 R-410A 182,080 149,000 75 61 50 49 202 70 101 - 10.8 14.0 460 / 3 19.7 49.0 60 1,954 5 7.5 10.5 - TRANE YSJ210A4S0L ALL

RTU 4-4 PACKAGED RTU OPERATIONS SOUTH VARIABLE DIRECT 4,000 1 DIRECT 95 940 R-410A 119,000 92,000 80 67 58 57 121 70 97 - 11 14.6 460 / 3 10.5 25.0 30 995 4.2 4.4 7.3 - TRANE YSJ102A4S0L ALL

RTU 4-3 PACKAGED RTU OPERATIONS CENTRAL SOUTH VARIABLE DIRECT 4,100 1 DIRECT 95 885 R-410A 118,000 91,000 80 67 58 57 121 70 97 - 11 14.6 460 / 3 11.8 29.0 40 1,020 4.2 4.4 7.3 - TRANE YSJ120A4S0L ALL

RTU 4-2 PACKAGED RTU OPERATIONS CENTRAL NORTH VARIABLE DIRECT 2,350 1 DIRECT 95 100 R-410A 74,000 55,000 80 67 56 56 65 70 95 - 11 14.6 460 / 3 7.1 18.0 20 968 4.2 4.4 7.3 - TRANE YSJ072A4S0L ALL

RTU 4-1 PACKAGED RTU OPERATIONS NORTH VARIABLE DIRECT 4,830 1 DIRECT 95 740 R-410A 178,000 125500 80 67 55 54 202 70 108 - 11 14.6 460 / 3 17.4 41.0 50 1,925 5 7.5 10.5 CA-TRN-593-TRN-592-... TRANE YSJ1804S0L ALL
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ENTERING
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DB (F)
LEAVING

WB (F)
OUTPUT
HEATING

CAPACITY
ENTERIN
G DB (F)

LEAVING
DB (F)

MARK NUMBER TYPE BUILDING AREA SERVED
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SYSTE

M
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(kW)
MCA MOP

OPERATING
WEIGHT

(LBS)
HEIGHT

(FT)
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(FT)
LENGTH

(FT)

UNIT IDENTIFICATION FAN DATA COIL DATA EFFICIENCY ELECTRICAL UNIT DIMENSIONS

CURB ADAPTER
MODEL MANUFACTURER MODEL NOTES

PACKAGED ROOFTOP UNIT SCHEDULE
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DICISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.

AC 6-1 PACKAGED COOLING UNIT FUEL/BRAKE COMM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 CA-TRN-1213-TRN-590-9 TRANE 4TCC4042E1000A ALL

AC 5-2 PACKAGED COOLING UNIT MAINTENANCE LAN ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 5-1 PACKAGED COOLING UNIT MAINTENANCE COMM ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 4-2 PACKAGED COOLING UNIT OPERATIONS TELECOM ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 4-1 PACKAGED COOLING UNIT OPERATIONS COMPUTER ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 CA-TRN-1213-TRN-590-9 TRANE 4TCC4042E1000A ALL

MARK NUMBER TYPE BUILDING AREA SERVED FAN DRIVE
TYPE

DESIGN
AIRFLOW

(CFM)

AMBIENT
DRY BULB

(F)
REFRIGERANT

TOTAL COOLING
CAPACITY

(MBH)
EER SEER V / PH

SYSTEM
POWER

(kW)
MCA MOP FILTER

RATING
OPERATING

WEIGHT
(LBS)

HEIGHT
(IN)

WIDTH
(IN)

LENGTH
(IN)

UNIT IDENTIFICATION FAN DATA COIL DATA EFFICIENCY ELECTRICAL FILTER UNIT DIMENSIONS

CURB ADAPTER MODEL MANUFACTURER MODEL NOTES

PACKAGED AIR CONDITIONER SCHEDULE

NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DICISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.

HP 6-1 HEAT PUMP FUEL/BRAKE BLDG. OFFICE 4-SPEED DIRECT 770 0.5 95 30 R-410A 23,800 2.09 74 61 55 54 23,200 1.95 70 95 11 13.4 208 / 1 20.6 30 MERV 13 328 46 45 52 CA-TRN-1213-TRN-590-9 TRANE 4WCC4024E1000A ALL

HP 5-1 HEAT PUMP MAINTENANCE CONTROL 4-SPEED DIRECT 770 0.5 95 30 R-410A 23,800 2.09 76 62 55 54 23,200 1.95 70 95 11 13.4 208 / 1 20.6 30 MERV 13 328 46 45 52 - TRANE 4WCC4024E1000A ALL
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NOTES

PACKAGED HEAT PUMP SCHEDULE
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SECURE FAN
TO CURB

(N) GASKET OR SEALANT

(N) COUNTERFLASHING
INTEGRAL TO FAN

(E) INSULATED ROOF 
CURB TO REMAIN.

(E) ROOF 
DECKING / SLAB

(E) ROOFING 
MATERIAL

NOTES:
COORDINATE SCOPE OF WORK WITH ROOFING CONTRACTOR / OWNER TO NOT VOID ANY  WARRANTIES.
CONTRACTOR IS TO REUSE EXISTING DUCT.
COORDINATE THE LOCATION AND SIZE OF THE EQUIPMENT RAIL BASED ON THE EQUIPMENT.
CONTRACTOR IS TO REUSE EXISTING INSULATED ROOF CURB AND/OR PROVIDE NEW ROOF CURB ADAPTERS 
AS SPECIFIED ON THE SCHEDULES.
THE TOP OF THE CURB IS TO BE MOUNTED A MINIMUM OF 18 INCHES / 46 CM ABOVE THE TOP OF THE ROOF 
UNLESS NOTED OTHERWISE.
PROVIDE A HINGED FAN BASE FOR ACCESS TO THE MOTORIZED DAMPER.
CONTRACTOR TO VERIFY EXISTING ROOF CURB IS ADEQUATE FOR NEW EQUIPMENT AND PROVIDE WITH CURB 
ADAPTER AS REQUIRED.

1.
2.
3.
4.

5.

6.
7.

(E) DUCT

(N) MOTORIZED DAMPER

(N) FAN

(N) DISCONNECT SWITCH

(N) BIRDSCREEN

(E) RETURN PLENUM(E) SUPPLY PLENUM

(E) CONDENSATE DRAIN

(E) NATURAL GAS PIPING

(E) ROOF CURB

(E) STRUCTURAL ROOF

(N) SPRING ISOLATORS

S

(N) MECHANICAL EQUIPMENT

NOTES:
CONTRACTOR SHALL PERFORM WORK IN A MANNER SO THAT NO WARRANTIES ARE VOIDED.
REFER TO THE CONTRACT DOCUMENTS FOR DUCT MATERIAL AND INSULATION REQUIREMENTS. 
THE CURB INSULATION SHALL BE EQUAL TO THE ROOF INSULATION RATING
COORDINATE THE LOCATION AND SIZE OF THE EQUIPMENT RAIL BASED ON THE EQUIPMENT.
CONTRACTOR TO REUSE EXISTING ROOF CURBS AND/OR PROVIDE NEW ROOF CURB ADAPTERS AS SPECIFIED 
ON THE SCHEDULES.
THE TOP OF THE CURB IS TO BE MOUNTED A MINIMUM OF 18 INCHES / 46 CM ABOVE THE TOP OF THE ROOF 
UNLESS NOTED OTHERWISE.
PROVIDE A HINGED FAN BASE FOR ACCESS TO THE MOTORIZED DAMPER
CONTRACTOR TO VERIFY EXISTING ROOF CURB IS ADEQUATE FOR NEW EQUIPMENT AND PROVIDE WITH CURB 
ADAPTER AS REQUIRED.

1.
2.
3.
4.
5.

6.

7.
8.

DUCT SMOKE DETECTOR

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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1 ROOF MOUNTED FAN RECONNECTION DETAIL

12" = 1'-0"M-006
2 ROOFTOP EQUIPMENT RECONNECTION DETAIL
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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GENERAL EXHAUST EMCS POINTS LIST
TAG NAME/FUNCTION AI AO DI DO REMARKS

1 EXHAUST FAN ENABLE/DISABLE √

2 EXHAUST FAN ALARM √

GENERAL EXHAUST ALARMS
DESIGNATION POINT PROTOCOL

EXHAUST FAN
FAILURE 2 ALARM AT OPERATOR'S SYSTEM TERMINAL.

SEQUENCE OF OPERATION

OCCUPIED MODE:
EQUIPMENT SHALL OPERATE CONTINUOUSLY IN OCCUPIED
(ENABLED) MODE. EF-X SHALL BE NORMALLY OFF.

EF
1 1

2

APPLIES TO ALL EXHAUST FANS

PG

HIGH 
PRESSURE 

ALARM

FULLY 
MODULATING

DAMPER
END

SWITCH

H

H

NATURAL GAS 
PREHEAT 

COIL

OA 
TEMPERATURE 

PREHEAT 
TEMPERATURE 

VFD

SPEED 
CONTROL

START/
STOP

SA
TEMPERATURE 

SP

L
CEILING IN 
SPACE

H

2/3 DOWN THE 
DUCT STATIC 

PRESSURE

OUTSIDE 
AIR

SUPPLY
AIR

BACNET
MS/TP

PACKAGED CONTROLLER

STATUS

CT

TYPICAL MAKEUP AIR UNIT

MAKEUP AIR HANDLER SEQUENCE OF OPERATION

GENERAL
1. ALL HAND-OFF-AUTO (HOA) SWITCHES NORMALLY REMAIN IN THE AUTO POSITION AND THE HAND AND OFF POSITIONS ARE USED FOR MAINTENANCE SITUATIONS. ALL SETPOINTS, DEADBANDS, AND TIME DELAY 

INTERVALS DESCRIBED IN SEQUENCE SHALL BE ADJUSTABLE BY SYSTEM OPERATORS.  APPROPRIATE DEADBANDS AND TIME DELAYS SHALL BE USED TO PREVENT SHORT CYCLING SITUATIONS.
2. PROVIDE AND INSTALL ALL NECESSARY COMPONENTS AND ACCESSORIES FOR A COMPLETE AND OPERATIONAL SYSTEM INCLUDING, BUT NOT LIMITED TO SENSORS, RELAYS, COMMUNICATION WIRING AND CONDUIT, 

AND ALL NECESSARY ELECTRICAL DEVICES, WIRING, AND CONDUIT.
3. ALL MAKEUP AIR UNITS (MAU) SHALL INTERLOCK WITH EXHAUST FANS. REFER TO FLOOR PLANS FOR FURTHER DETAILS.

SCHEDULING
THE MAU SHALL HAVE SCHEDULING FUNCTIONALITY THROUGH THE DDC SYSTEM.

START UP MODE
1. UPON STARTUP OF EXHAUST FANS, DDC SHALL ISSUE COMMAND TO MAH FOR STARTUP.
2. THE OUTSIDE AIR DAMPER SHALL OPEN TO MINIMUM POSITION. THE DAMPER END-SWITCH SHALL VERIFY THAT THE DAMPER IS NOT CLOSED PRIOR TO ENERGIZING THE SUPPLY FAN. 
3. THE SUPPLY FAN SHALL BE ENERGIZED.

SUPPLY FAN CONTROL
1. THE SUPPLY FAN IS ENERGIZED AND RUNS CONTINUOUSLY.
2. DDC MONITORS THE SUPPLY FAN THROUGH ITS CURRENT SENSOR.  UPON A FAILURE, AN ALARM IS ISSUED.

SAFETY CONTROL
1. IF SMOKE IS DETECTED IN THE AIRSTREAM BY A DUCT SMOKE DETECTOR OR THE FIRE ALARM ZONE MODULE INDICATES A ZONE ALARM, THE SYSTEM SHALL BE DEACTIVATED 

FILTER MONITORING
1. DDC SHALL MONITOR THE AIR FILTER PRESSURE DROP AND ISSUE A DIRTY FILTER ALARM UPON HIGH DIFFERENTIAL PRESSURE.

VENTILATION 
1. DDC SHALL MODULATE SUPPLY FAN TO MAINTAIN A SPACE PRESSURE SET POINT.  

FULLY 
MOD.
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MG

DI
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SEQUENCE OF OPERATION

GENERAL
1. ALL HAND-OFF-AUTO (HOA) SWITCHES NORMALLY REMAIN IN THE AUTO POSITION AND THE HAND AND 

OFF POSITIONS ARE USED FOR MAINTENANCE SITUATIONS. ALL SETPOINTS, DEADBANDS, AND TIME 
DELAY INTERVALS DESCRIBED IN SEQUENCE SHALL BE ADJUSTABLE BY SYSTEM OPERATORS. 
APPROPRIATE DEADBANDS AND TIME DELAYS SHALL BE USED TO PREVENT SHORT CYCLING 
SITUATIONS.

2. PROVIDE AND INSTALL ALL NECESSARY COMPONENTS AND ACCESSORIES FOR A COMPLETE AND 
OPERATIONAL SYSTEM INCLUDING, BUT NOT LIMITED TO SENSORS, RELAYS, COMMUNICATION 
WIRING AND CONDUIT, AND ALL NECESSARY ELECTRICAL DEVICES, WIRING, AND CONDUIT.

START-UP
1. THE ROOFTOP UNIT SHALL BE ACTIVATED BY THE MECHANICAL CONTROLLER AND SHALL RUN 

CONTINUOUSLY.
2. THE UNIT SHALL MONITOR AND LOG ALL SENSOR INPUTS.

SUPPLY FAN CONTROL
1. THE SUPPLY FAN IS ENERGIZED AND RUNS CONTINUOUSLY.
2. CONTROLLER SHALL MODULATE THE SUPPLY FAN SPEED BETWEEN MANUFACTURER'S ESTABLISHED 

RANGE TO MAINTAIN SPACE TEMPERATURE SETPOINT.
3. DDC MONITORS THE SUPPLY FAN THROUGH ITS CURRENT SENSOR. UPON A FAILURE, AN ALARM IS 

ISSUED.

DIFFERENTIAL 
PRESSURE

OUTSIDE 
AIR

CONDENSER 
AIR

SPACE 
TEMP

DX

EVP

FULLY 
MODULATING

ROOFTOP UNIT OPERATION
1. CONTROLLER SHALL PROVIDE ALL CONTROL OF SUPPLY FANS, CONDENSER FANS, MODULATING 

DAMPERS, COOLING COIL, REHEAT COIL, COMPRESSOR, AND ASSOCIATED COMPONENTS OF THE 
RTU UNIT.

2. ROOFTOP UNIT SHALL PROVIDE CONTINUOUS COOLING TO THE OFFICE SPACE BASED ON A 15-MIN 
AVERAGE RETURN AIR TEMPERATURE.

3. ROOFTOP UNIT SHALL PROVIDE ADJUSTABLE DISCHARGE AIR TEMPERATURE.

FILTER MONITORING
1. THE UNIT CONTROLLER SHALL MONITOR THE AIR FILTER DIFFERENTIAL PRESSURE DROP AND 

ISSUE A DIRTY FILTER ALARM UPON HIGH DIFFERENTIAL PRESSURE.

SAFETY CONTROL
1. IF SMOKE IS DETECTED IN THE AIRSTREAM BY A DUCT SMOKE DETECTOR OF THE FIRE ALARM 

ZONE MODULE INDICATES A ZONE ALARM, THE UNIT SHUTS DOWN. REFER TO SHUTDOWN MODE.
IF A CONTROLLING SENSOR IS DETERMINED TO HAVE FAILED THAT WOULD DAMAGE THE 
EQUIPMENT OR CAUSE INAPPROPRIATE CONDITIONS IN THE SPACE, THE UNIT SHUTS DOWN. 
REFER TO SHUTDOWN MODE

SHUTDOWN MODE CONTROL
1. UPON A SHUTDOWN COMMAND FROM THE UNIT CONTROLLER OR A SAFETY CONTROL DEVICE 

COMMAND, THE UNIT COMMENCES SHUTDOWN.
2. THE SUPPLY FAN AND CONDENSER FAN ARE COMMANDED OFF.
3. THE RETURN AIR DAMPER IS MODULATES TO FULLY OPEN AND THE OUTSIDE AIR DAMPER 

MODULATES TO FULLY CLOSED.

SET POINTS
1. COOLING DISCHARGE AIR TEMPERATURE SETPOINT   55 F (ADJ)
2. ROOM DIFFERENTIAL PRESSURE +0.025 INWC (ADJ)
3. ROOM DIFFERENTIAL PRESSURE TIME DELAY   1 MIN (ADJ)

RTU CONTROLLER
(SEE SPECIFICATIONS)

RETURN AIR 
FROM SPACE

SUPPLY 
AIR

EC

MIXING 
BOX

SUPPLY 
FANS

CONDENSER 
AIR

EC

FULLY 
MODULATING

SUPPLY AIR 
TEMPERATURE

CONDENSER 
FANS

ECONOMIZER 
DAMPER

M

RETURN 
DAMPER

S

SMOKE 
DETECTOR

FULLY 
MODULATING

FULLY
MOD.

RTU

NC

MAIN BMS 
SYSTEM

AO AO AODI
AO

AI AI AI

TS

TS

DPT

PG

RETURN AIR 
TEMPERATURE

AI

TS

TYPICAL ROOFTOP UNIT

AI

DPT
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B.1 B.2

B.A

B.B

B.C

B.D

EF 7-2

EF 7-1M:03

M:03

GENERAL NOTES
1. COORDINATE LOCATIONS OF ALL EQUIPMENT AND ROUTING 

OF ALL DUCTWORK AND PIPING WITH OTHER TRADES PRIOR 
TO ANY ROUGH-IN. PROVIDE OFFSETS AND TRANSITIONS 
WHERE REQUIRED TO ACCOMODATE BUILDING CONDITIONS
AND PRESERVE HEADROOM.

2. INSTALL AND ROUTE CONDENSATE PIPING FOR ROOFTOP 
HVAC EQUIPMENT AND ROUTE AT LEAST 12 FEET AWAY 
FROM UNIT IN DIRECTION OF ROOF SLOPE AND ROOF 
DRAINS, MIN 1% PIPE SLOPE.

3. INSTALL EQUIPMENT LEVEL ON ROOF.
4. MAINTAIN MINIMUM OF 10'-0" OF HORIZONTAL DISTANCE 

BETWEEN BUILDING OUTDOOR AIR INTAKE AND BUILDING
EXHAUST AIR AND PLUMBING VENTS.

5.  EXISTING ROOF CURB AND DUCT TO BE REUSED. 
CONTRACTOR TO PROVIDE CURB ADAPTER FOR NEW 
EQUIPMENT PER SCHEDULE.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -
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PROJECT NOTES
1. THE ELECTRICAL CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS 

FROM AUTHORITIES HAVING JURISDICTION AND PAY ALL ASSOCIATED FEES.

2. LOCATE JUNCTION AND PULL BOXES AS REQUIRED TO ALLOW ACCESS AFTER 
EQUIPMENT AND APPURTENANCES ARE INSTALLED. COORDINATE EXACT 
LOCATIONS WITH THE OTHER TRADES. COORDINATE LOCATIONS AND 
ELEVATIONS OF ELECTRICAL DEVICES WITH DRAWINGS AND OTHER TRADES 
PRIOR TO INSTALLATION.

3. PROTECT PERMANENT BUILDING FINISHES FROM DAMAGE DURING 
CONSTRUCTION PERIOD. PROVIDE PLYWOOD OR SIMILAR MATERIAL UNDER 
EQUIPMENT OR MATERIALS STORED ON FLOORS, AND IN AREAS WHERE 
CONSTRUCTION MAY DAMAGE FINISHES. SURFACES OR FINISHES DAMAGED 
DURING CONSTRUCTION SHALL BE REPLACED AT THE COST OF THE 
CONTRACTOR AT FAULT.

4. CONTRACTORS SHALL COORDINATE LOCATIONS OF FIXTURES AND 
ELECTRICAL DEVICES INSTALLED IN OR ON THE CEILING WITH 
ARCHITECTURAL REFLECTED CEILING PLAN. CEILING MOUNTED ELECTRICAL 
DEVICES SHALL BE MOUNTED IN THE CENTER OF THE CEILING TILES, UNLESS 
OTHERWISE NOTED.

5. WHERE DIRECTED TO USE OR RETAIN EXISTING CIRCUITS, AND THE CIRCUIT 
NUMBERS DIFFER FROM THE DRAWING, UPDATE DIRECTORIES AND RECORD 
DRAWINGS.

6. PROPERLY SUPPORT PER CODE LOW VOLTAGE CABLING NOT IN CONDUIT. IN 
AREAS SUCH AS CORRIDORS DESIGNATED FOR NEW CEILINGS AND FINISHES, 
SUPPORT EXISTING ELECTRICAL DEVICES AND EQUIPMENT IN AND ABOVE 
THE CEILING, INCLUDING CONDUIT AND CABLING. PROVIDE PROPER 
PERMANENT SUPPORT AS NEEDED TO COMPLY WITH CODE AND TAKE 
WEIGHT OFF CEILING SUPPORTS. REMOVE AND REINSTALL ELECTRICAL 
DEVICES AND EQUIPMENT AS NEEDED FOR PAINTING, WALL COVERINGS, 
CEILINGS, AND FINISH WORK. REFER TO ARCHITECTURAL DRAWINGS. LOW 
VOLTAGE CABLING LOCATED IN EXPOSED STRUCTURE (CEILING) AREAS 
SHALL BE INSTALLED IN CONDUIT (OR CABLE TRAY, IF APPLICABLE) AND 
ROUTED TIGHT TO DECK. INSTALLATIONS NOT IN COMPLIANCE WITH THIS 
REQUIREMENT SHALL BE REMOVED AND REINSTALLED AT CONTRACTOR'S 
EXPENSE.

7. WHERE PROJECT PHASING IS INDICATED IN ANY PART OF THE WORKING 
DOCUMENT PACKAGE, ELECTRICAL CONTRACTOR IS TO PLAN WORK SO AS 
TO FACILITATE SUCH PHASING.

8. FOR BRANCH CIRCUITS OVER 75’ (25 METERS) IN LENGTH (TOTAL ONE WAY) 
FROM THE PANEL, THE ELECTRICAL CONTRACTOR SHALL CALCULATE THE 
VOLTAGE DROP AND PROVIDE AN APPROPRIATE CONDUCTOR SIZE TO 
ACHIEVE NO MORE THAN 3% MAXIMUM ALLOWABLE VOLTAGE DROP.

9. DO NOT SCALE THE DRAWINGS. BECAUSE OF THE SCALE OF THE DRAWINGS, 
IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS OR OTHER SIMILAR 
ITEMS WHICH MAY BE REQUIRED TO MAKE A COMPLETE OPERATING SYSTEM. 
CAREFULLY INVESTIGATE CONDITIONS AFFECTING WORK AND INSTALL WORK 
IN SUCH MANNER THAT INTERFERENCES BETWEEN PIPES, CONDUITS, DUCTS, 
EQUIPMENT, ARCHITECTURAL AND STRUCTURAL FEATURES SHALL BE 
AVOIDED.

PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH 

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES. 
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING 
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A 
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO 
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION 
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL 
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED 
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM 
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE 
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

RACEWAYS
RACEWAY CONCEALED IN CEILING OR WALL. EXPOSED 
RACEWAY IS ALLOWED ONLY WHERE NOTED.
RACEWAY BELOW SLAB OR UNDERGROUND

RACEWAY UP

RACEWAY DOWN

RACEWAY STUB-OUT WITH BUSHING

RACEWAY CONTINUATION

JUNCTION BOX, CEILING OR ABOVE CEILING MOUNTED

PULL BOX

JUNCTION BOX, WALL MOUNTED

J

PB

J

JUNCTION BOX, IN-GROUNDJ

SURFACE RACEWAY (HORIZONTAL/VERTICAL)

WORK DEFINITION

EXISTING

REMOVE EXISTING

NEW WORK

FUTURE

TEMPORARY, AS NOTED

REMOVE EXISTING ELECTRICAL EQUIPMENT

???

KEY NOTE?:##

EQUIPMENT IDENTIFICATION

MECHANICAL EQUIPMENT IDENTIFICATIONxx
x-x

RECEPTACLESCIRCUITS
EMERGENCY NORMAL

SINGLE RECEPTACLE, 120V

N/A

DUPLEX RECEPTACLE, 120V

DOUBLE DUPLEX RECEPTACLE, 120V

RECEPTACLE, NEMA #

COMBINATION RECEPTACLE, NEMA # AND 120V

INDICATES TWIST LOCK

CLOCK RECEPTACLE, 120V

CORD DROP, 120V

MULTI-SERVICE FLOOR BOX (RECEPTACLES AS 
INDICATED)

MULTI-SERVICE POKE THRU (RECEPTACLES AS 
INDICATED)
MULTI-SERVICE POWER POLE (RECEPTACLES AS 
INDICATED)

MULTI-SERVICE ASSEMBLY (RECEPTACLES AS 
INDICATED)

SINGLE RECEPTACLE, 120V, CEILING MOUNTED

DUPLEX RECEPTACLE, 120V, CEILING MOUNTED

DOUBLE DUPLEX RECEPTACLE, 120V, CEILING 
MOUNTED

N/A

N/A

N/A

N/A

N/A

INDICATES 15AN/A

RECEPTACLE TYPES

DEDICATED CIRCUITD

GROUND FAULT CIRCUIT INTERRUPTERG
GROUND FAULT CIRCUIT INTERRUPTER AND TAMPER 
RESISTANTGT

ISOLATED GROUNDIG

TAMPER RESISTANTT

INTEGRAL USB PORT(S)U

WEATHER RESISTANT COVERWP

SURGE PROTECTORS

INDICATES FULLY CONTROLLEDN/A

FURNITURE SYSTEMS RECEPTACLE, 120V

N/A

ARC FAULT CIRCUIT INTERRUPTERA
ARC FAULT CIRCUIT INTERRUPTER AND TAMPER 
RESISTANTAT

#

#

#

#

RECEPTACLE, NEMA #, CEILING MOUNTED##

CEILING CORD DROP, 120V

SPLIT WIRED RECEPTACLE, 120V, TOP CONTROLLED, 
BOTTOM CONSTANTLY ENERGIZED

PLUG STRIP (HORIZONTAL/VERTICAL)N/A

MULTI-SERVICE FURNITURE BOX (RECEPTACLES AS 
INDICATED)N/A

INDICATES MOUNTED ABOVE COUNTER BACKSPLASH

MULTI-SERVICE CEILING BOX (RECEPTACLES AS 
INDICATED)N/A

MULTI-SERVICE WALL BOX (RECEPTACLES AS 
INDICATED)N/A

ELECTRICAL EQUIPMENT

EQUIPMENT CABINET OR PANEL
EQUIPMENT CONNECTION, FILL INDICATES 
EMERGENCY CIRCUIT
GROUND BAR

MOTOR CONNECTION, 1Ø

MOTOR CONNECTION, 3Ø

BUS DUCT

BUS DUCT PLUGB

SURGE PROTECTIVE DEVICE

TRANSFORMER, NOT TO SCALE

TRANSFORMER, DRAWN TO SCALE

SPD

T

T

480V OR 600V POWER PANELBOARD

208V OR 240V POWER PANELBOARD

AUTOMATIC TRANSFER SWITCHATS

CONTROLS

FUSED SAFETY SWITCH, FUSE RATING INDICATED

NON-FUSED SAFETY SWITCH

COMBINATION MOTOR STARTER AND FUSED SAFETY 
SWITCH, FUSE RATING INDICATED
MOTOR STARTER

MANUAL MOTOR STARTER

ENCLOSED CIRCUIT BREAKER

ENCLOSED CONTACTOR

AUTOMATIC DOOR PUSHPLATE

EMERGENCY SHUTDOWN

DEAD FRONT GFCI

DIRECT DIGITAL CONTROL PANEL

RELAY

THERMOSTAT

TIME CLOCK

VARIABLE FREQUENCY DRIVE

PUSH BUTTON CONTROL STATION

DDC

R

TC

VFD

TOGGLE SWITCH, MOTOR RATEDM

T

TOUCHLESS AUTOMATIC DOOR OPENER

T

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved
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ABBREVIATIONS
#/C MULTI-CONDUCTOR, # INDICTATES

QUANTITY
(D) DEMOLISH
(E) EXISTING
(N) NEW
(R) EXISTING TO BE RELOCATED
1/C SINGLE CONDUCTOR
A AMPS
A/C AIR CONDITIONING UNIT
AC ALTERNATING CURRENT
ACH ABOVE COUNTER HEIGHT
ACT ACOUSTICAL CEILING TILE
ADA AMERICANS WITH DISABILITIES ACT
ADJ ADJUSTABLE
AF AMP FRAME
AFC ABOVE FINISHED CEILING
AFCI ARC FAULT CIRCUIT INTERRUPTER
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AHJ AUTHORITY HAVING JURISDICTION
AHU AIR HANDLING UNIT
AIC AMPERE INTERRUPTING CAPACITY
AL ALUMINUM
ALD ASSISTED LISTENING DEVICE
ALT ALTERNATE
ARCH ARCHITECTURAL
AS AMP SWITCH
AT AMP TRIP
ATS AUTOMATIC TRANSFER SWITCH
AUTO AUTOMATIC
AV AUDIO VISUAL
AVG AVERAGE
AWG AMERICAN WIRE GAUGE
BC BONDING CONDUCTOR
BCU BARE COPPER
BFC BELOW FINISHED CEILING
BFG BELOW FINISHED GRADE
BKR BREAKER
BLDG BUILDING
BOF BOTTOM OF FIXTURE
BOH BACK OF HOUSE
BTM BOTTOM
C CONDUIT
C/W COMPLETE WITH
CAP CAPACITY
CATV COMMUNITY ANTENNA TELEVISION
CB CIRCUIT BREAKER
CCTV CLOSED CIRCUIT TELEVISION
CEC CANADIAN ELECTRIC CODE
CFOI CONTRACTOR FURNISHED, OWNER

INSTALLED
CIRC CIRCULATING
CKT CIRCUIT
CL CENTERLINE
CLG CEILING
CM CEILING MOUNTED
CMU CONCRETE MASONRY UNIT
CO CONDUIT ONLY
COMM COMMUNICATIONS
CONC CONCRETE
CONN CONNECTION
CONST CONSTRUCTION
CONT CONTINUOUS
CONTR CONTRACTOR
CPT CONTROL POWER TRANSFORMER
CPU CENTRAL PROCESSING UNIT
CR CRITICAL BRANCH
CT CURRENT TRANSFORMERS
CTR CENTER
CU COPPER
CUH CABINET UNIT HEATER
D DEDICATED
DALI DIGITAL ADDRESSABLE LIGHTING

INTERFACE
DC DIRECT CURRENT
DET DETAIL
DIA DIAMETER
DIM DIMENSION
DISC DISCONNECT
DIV DIVISION
DL DAMP LOCATION
DMX DIGITAL MULTIPLEX
DMX-RDM DIGITAL MULTIPLEX REMOTE

DEVICE MANAGEMENT
DN DOWN
DP DISTRIBUTION PANEL
DPDT DOUBLE POLE, DOUBLE THROW
DPR DAMPER
DPST DOUBLE POLE, SINGLE THROW
DWG DRAWING
DWH DOMESTIC WATER HEATER
EA EACH
EC ELECTRICAL CONTRACTOR
EF EXHAUST FAN
ELEC ELECTRICAL
ELEV ELEVATOR
EM EMERGENCY
EM GEN EMERGENCY GENERATOR
EMT ELECTRICAL METALLIC TUBING
ENCL ENCLOSURE
EP ELECTRIC-PNEUMATIC
EPO EMERGENCY POWER OFF
EQ EQUIPMENT BRANCH
EQUIP EQUIPMENT

ABBREVIATIONS
ETD EMERGENCY TRANSFER DEVICE
EWC ELECTRIC WATER COOLER
EXH EXHAUST
EXP EXPLOSION PROOF
EXTER EXTERIOR
F&I FURNISHED AND INSTALLED
FA FIRE ALARM
FAA FIRE ALARM ANNUNCIATOR
FACP FIRE ALARM CONTROL PANEL
FB FLOOR BOX
FCU, FC FAN COIL UNIT
FLR FLOOR
FLUOR FLUORESCENT
FO FIBER (FIBRE) OPTIC
FOH FRONT OF HOUSE
FP FIRE PROTECTION
FPC FORWARD PHASE CONTROL
FS FUSIBLE SWITCH
FSCS FIRE FIGHTER SMOKE CONTROL

STATION
FU FUSE
FVNR FULL VOLTAGE NON REVERSING
FVR FULL VOLTAGE REVERSING
G, GND GROUND
G/Y GREEN YELLOW
GA GAUGE
GAL GALLONS
GC GENERAL CONTRACTOR
GEN GENERATOR
GFI, GFCI GROUND FAULT (CIRCUIT)

INTERRUPTER
H HOT CONDUCTOR
HC HORIZONTAL CROSS CONNECT
HD HAND DRYER
HFF HANDS FREE FIXTURE
HH HANDHOLE
HID HIGH INTENSITY DISCHARGE
HK HOUSE KEEPING PAD
HM HORIZONTALLY MOUNTED
HOA HAND-OFF-AUTO
HOR HORIZONTAL
HP HEAT PUMP
HP HORSEPOWER
HT HEATING
HV HIGH VOLTAGE
HVCB HIGH VOLTAGE CIRCUIT BREAKER
HW HOT WATER
HZ HERTZ
IC INTERMEDIATE CROSS CONNECT
ID INSIDE DIAMETER
IDF INTERMEDIATE DISTRIBUTION

FRAME
IG ISOLATED GROUND
IMC INTERMEDIATE METAL CONDUIT
INST INSTANTANEOUS
IP INTERNET PROTOCOL
JB JUNCTION BOX
K KIRK KEY INTERLOCK
KAIC KILO-AMPS INTERRUPTING

CAPACITY
KV KILOVOLT
KVA KILOVOLT-AMPERES
KW KILOWATT
LED LIGHT EMITTING DIODE
LR LEGALLY REQUIRED
LS LIFE SAFETY BRANCH
LSIG LONG TIME, SHORT TIME,

INSTANTANEOUS, GROUND FAULT
LTG LIGHTING
LV LOW VOLTAGE
MAU MAKE UP AIR UNIT
MAX MAXIMUM
MC METAL CLAD CABLE
MCA MINIMUM CIRCUIT AMPS
MCB MAIN CIRCUIT BREAKER
MCC MOTOR CONTROL CENTER
MCCB MOLDED CASE CIRCUIT BREAKER
MCP MOTOR CIRCUIT PROTECTOR
MCT MAIN CROSS CONNECT
MDF MAIN DISTRIBUTION FRAME
MDP MAIN DISTRIBUTION PANEL
MECH MECHANICAL
MET MAIN EARTHING TERMINAL
MFR MANUFACTURER
MH MANHOLE
MIN MINIMUM
MISC MISCELLANEOUS
MLO MAIN LUG ONLY
MM MULTIMODE FIBER (FIBRE) OPTIC

STRAND
MSB MAIN SWITCHBOARD
MTD MOUNTED
MTG MOUNTING
MTS MAIN TERMINAL SPACE
MV MEDIUM VOLTAGE
MVCB MEDIUM VOLTAGE CIRCUIT

BREAKER
MW MICROWAVE OVEN
N NEUTRAL
NAC NOTIFICATION APPLIANCE CIRCUIT
NC NORMALLY CLOSED
NEC NATIONAL ELECTRIC CODE
NEMA NATIONAL ELECTRICAL

MANUFACTURERS ASSOCIATION

ABBREVIATIONS
NIC NOT IN CONTRACT
NL NIGHT LIGHT
NO NORMALLY OPEN
NTS NOT TO SCALE
OC ON CENTER
OD OUTSIDE DIAMETER
OFCI OWNER FURNISHED, CONTRACTOR

INSTALLED
OFE OWNER FURNISHED EQUIPMENT
OH OVERHEAD
OL OVERLOAD
OS OCCUPANCY SENSOR, OPTIONAL

STANDBY
OSP OUTSIDE PLANT
P POLE
PA PUBLIC ADDRESS
PB PULL BOX
PD PUNCHDOWN
PF POWER FACTOR
PNL PANEL
POE POINT OF ENTRANCE
POS POINT OF SERVICE
PR PAIR
PT POTENTIAL TRANSFORMERS
PTS PNEUMATIC TUBE STATION
PTZ PAN/TILT/ZOOM
PV PHOTOVOLTAIC
PVC POLYVINYL CHLORIDE
PWR POWER
RA RETURN AIR
REC RECESSED
RECP RECEPTACLE
REQD REQUIRED
REX REQUEST TO EXIT
RM ROOM
RNC RIGID NON-METALLIC CONDUIT
RO RACEWAY ONLY
RPC REVERSE PHASE CUT
RSC, RGS RIGID STEEL CONDUIT
SCCR SHORT CIRCUIT CURRENT RATING
SEC SECURITY
SECT SECTION
SIM SIMILAR
SM SINGLE MODE FIBER OPTIC STRAND
SMR SURFACE MOUNTED RACEWAY
SPD SURGE PROTECTED DEVICE
SPDT SINGLE POLE DOUBLE THROW
SPECS SPECIFICATIONS
SPST SINGLE POLE SINGLE THROW
SS STAINLESS STEEL
ST SHUNT TRIP
STD STANDARD
SW SWITCH
SWBD SWITCHBOARD
SWGR SWITCHGEAR
SYS SYSTEM
TBB TELECOMMUNICATIONS BACKBONE
TC TEMPERATURE CONTROL OR

TERMINAL CABINET
TE TELECOMMUNICATIONS

ENCLOSURE
TELE TELEPHONE
TELECOM TELECOMMUNICATIONS
TEMP TEMPERATURE
TERM TERMINAL
TGB TELECOMMUNICATIONS GROUND

BAR
TMGB TELECOMMUNICATIONS MAIN

GROUND BAR
TOF TOP OF FIXTURE
TP TAMPER RESISTANT
TR TELECOMMUNICATIONS ROOM
TSP TWISTED SHIELDED PAIR
TSTAT THERMOSTAT
TTB TELECOM TERMINAL BOARD
TV TELEVISION
TYP TYPICAL
UG UNDERGROUND
UH UNIT HEATER
UNO UNLESS NOTED OTHERWISE
UNV UNIVERSAL VOLTAGE
UPS UNINTERRUPTIBLE POWER SUPPLY
USB UNIVERSAL SERIAL BUS
UTP UNSHIELDED TWISTED PAIR
UV UNIT VENTILATOR
V VOLTS
VA VOLT-AMPS
VAV VARIABLE AIR VOLUME
VC VOLUME CONTROL
VDT VISUAL DISPLAY TERMINAL
VERT VERTICAL
VFD VARIABLE FREQUENCY DRIVE
VIF VERIFY IN FIELD
VOL VOLUME
VT VAPOR TIGHT
W WIRE, WATT
WAP WIRELESS ACCESS POINT
WG WIREGUARD
WL WET LOCATION
WP WEATHERPROOF
WT WATERTIGHT
XFMR TRANSFORMER
Ø, PH PHASE
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NEW THERMOSTATS FOR ALL NEW MECHANICAL UNITS ARE GOING TO BE PROVIDED BY MECHANICAL.
REFER TO GENERAL NOTES ON MECHANICAL SET OF DRAWINGS.
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SPACE

SPACE

LSIG

LSIG

AS

SB

SPD

TS

VS

G

X

K

A

DMS

M

METER

V

O/L

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

50

50

50

50

50

50

50
51

50

LSIG

?

TOP OF BACKSPLASH
COUNTER HEIGHT

3' 
- 5

 1/
2"

6' 
- 1

0 1
/2"

6' 
- 1

0 1
/2"

MI
N

1' 
- 0

"

PANELBOARD 
OR CABINET

6' 
- 3

"

7' 
- 0

 1/
2"

F FAA

B S

0' 
- 5

"

FINISHED FLOOR

STANDARD MOUNTING HEIGHTS

1' 
-6

"

SCHEMATICS
CABLE IDENTIFICATION, TABLE

SHORT CIRCUIT CURRENT RATING, # INDICATES 
RATING

PANEL, 
SINGLE TUB

PANEL, DOUBLE TUB, 
MAIN LUGS

KEY OPERATED SWITCH

PANEL, DOUBLE TUB, 
FEED THRU LUGS

AC/DC INVERTER

ZERO SEQUENCE CURRENT TRANSFORMER

CURRENT TRANSFORMER

POTENTIAL TRANSFORMER

DRAW OUT FUSE AND POTENTIAL TRANSFORMER

RELAY, SINGLE FUNCTION

RELAY, DUAL FUNCTION

RELAY, MULTIFUNCTION

RELAY, TRIP UNIT

SHORTING BLOCK

TEST SWITCH

VOLTAGE METER SWITCH

AMPERAGE METER SWITCH

DIGITAL METERING SYSTEM

VOLTMETER

AMMETER

INLINE SOCKET METER

METER

GENERATOR

AUTOMATIC TRANSFER SWITCH, DUAL BYPASS

AUTOMATIC TRANSFER SWITCH, SINGLE BYPASS

TRANSFER SWITCH

CONTACT

BIMETALLIC THERMAL OVERLOAD

ELECTRONIC THERMAL OVERLOAD

GROUND STUD

SURGE PROTECTION DEVICE

BUS DUCT

BUS

FEEDER

CAPACITOR

GROUND

RESISTOR

INDUCTOR

BATTERY

CIRCUIT BREAKER, LOW VOLTAGE, FIXED

CIRCUIT BREAKER, LOW VOLTAGE, DRAW OUT

CIRCUIT BREAKER, LOW VOLTAGE, WITH LIMITER

SPACE, DRAW OUT BREAKER

SPACE, FIXED BREAKER

DRAW OUT BREAKER C/W INTEGRAL SOLID STATE TRIP 
UNIT

DRAW OUT BREAKER C/W SERIES 
ELECTROMECHANICAL TRIP UNIT

FUSE

TRANSFORMERAUTOTRANSFORMER

TRANSFORMER CONFIGURATION, DELTA

TRANSFORMER CONFIGURATION, DELTA, OPEN

TRANSFORMER CONFIGURATION, DELTA, CORNER 
GROUND

TRANSFORMER CONFIGURATION, WYE

TRANSFORMER CONFIGURATION, WYE, SOLID 
GROUND

TRANSFORMER CONFIGURATION, WYE, RESISTOR, 
GROUND

TRANSFORMER CONFIGURATION, WYE, RESISTOR, 
CURRENT TRANSFORMER, GROUND

TRANSFORMER CONFIGURATION, WYE, INDUCTOR, 
CURRENT TRANSFORMER, GROUND

TRANSFORMER CONFIGURATION, ZIGZAG

CONNECTION, CONNECTED

NOT CONNECTED

CONNECTION, DRAW OUT, DISCONNECTED

CONNECTION, SPLICE

CIRCUIT BREAKER, MEDIUM VOLTAGE, FIXED

CIRCUIT BREAKER, MEDIUM VOLTAGE, DRAW OUT

CIRCUIT BREAKER, MEDIUM VOLTAGE, VACUUM 
INTERRUPTER

SWITCH, NON-FUSED LOAD BREAK

SWITCH, FUSED LOAD BREAK

SWITCH, NON-FUSED LOAD BREAK WITH GROUNDING 
POSITION

SWITCH, NON-FUSED DOUBLE LOAD BREAK

FUSED CUTOUT

STRESS CONE

POTHEAD

LOAD BREAK ELBOW

DEAD BREAK ELBOW

LIGHTNING ARRESTOR, MOV TYPE

LIGHTNING ARRESTOR, GAP TYPE

INDICATOR, VOLTAGE PRESENT

CONNECTION, FEED FROM/TO

CABLE IDENTIFICATION, TEXT

CABLE IDENTIFICATION, TEXT

SCHEMATICS

CIRCUIT IDENTIFICATION, SEE FEEDER TABLE
A = ALUMINUM
C = COPPER
M = METAL CLAD

QUANTITY OF GROUND CONDUCTORS, SIZE PER FEEDER 
TABLE

0 = NOT REQUIRED
1 = 1 GROUND CONDUCTOR
2 = 1 GROUND CONDUCTOR AND 1 ISOLATED GROUND 

CONDUCTOR
QUANTITY OF NEUTRAL CONDUCTORS, SIZE PER FEEDER 
TABLE

0 = NOT REQUIRED
1 = 1 NEUTRAL CONDUCTOR
2 = 2 NEUTRAL CONDUCTORS

QUANTITY OF PHASE CONDUCTORS, SIZE PER FEEDER TABLE

4 #12+ 1 #12G, [SIZE]C

4 SETS (3×1/C 600 kcmil +1 #3/0G, Cu, 15kV, 133%, TR-XLPE, [SIZE]C)

CONDUIT SIZE

QUANTITY AND SIZE OF GROUNDS

QUANTITY AND SIZE OF CONDUCTORS

CONDUIT SIZE

QUANTITY AND SIZE OF GROUNDS

QUANTITY AND SIZE OF CONDUCTORS

QUANTITY OF SETS

SCHEMATICS

CABLE TYPE

INSULATION LEVEL

INSULATION VOLTS

MATERIAL

MULTI-CONDUCTOR CABLE, # INDICATES QUANTITY 
OF CONDUCTORS

SINGLE CONDUCTOR CABLE, # INDICATES QUANTITY 
OF CABLES#×1/C

#/C

C01
13 1

#

TERMINAL BLOCK

FEEDER GENERAL NOTES:
1. COPPER CONDUCTORS ARE BASED ON TYPE THHN/THWN COPPER 

CONDUCTORS ONLY. CONDUITS BASED ON THHN/THWN CONDUCTORS 
ONLY. OTHER CONDUCTORS MAY REQUIRE LARGER CONDUITS.

2. ALUMINUM CONDUCTORS ARE BASED ON TYPE XHHN COMPACT STRANDED 
ALUMINUM CONDUCTORS ONLY. CONDUITS BASED ON XHHN CONDUCTORS 
ONLY. OTHER CONDUCTORS MAY REQUIRE LARGER CONDUITS.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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ALUMINUM FEEDERS

ID

NOMINAL
CIRCUIT
RATING SETS CONDUCTORS GROUND

CONDUIT W/ N
(4W)

CONDUIT W/O
N (3W)

A01 100 1 #1/0 #6 2" 2"
A02 125 1 #2/0 #4 2" 2"
A03 150 1 #3/0 #4 2" 2"
A04 175 1 #4/0 #4 2 1/2" 2"
A05 200 1 250 kcmil #4 2 1/2" 2 1/2"
A06 225 1 350 kcmil #2 3" 2 1/2"
A07 250 1 350 kcmil #2 3" 2 1/2"
A08 300 1 500 kcmil #2 3 1/2" 3"
A09 350 1 750 kcmil #1 4" 3 1/2"
A10 400 2 250 kcmil #1 2 1/2" 2 1/2"
A11 450 2 350 kcmil #1/0 3" 2 1/2"
A12 500 2 350 kcmil #1/0 3" 2 1/2"
A13 600 2 500 kcmil #2/0 3 1/2" 3"
A14 800 3 350 kcmil #3/0 3" 3"
A15 900 3 500 kcmil #4/0 3 1/2" 3"
A16 1000 3 600 kcmil #4/0 4" 4"
A17 1200 4 500 kcmil 250 kcmil 3 1/2" 3"
A18 1600 6 400 kcmil 350 kcmil 3" 2 1/2"
A19 2000 6 750 kcmil 500 kcmil 4" 4"
A20 2500 7 750 kcmil 750 kcmil 5" 4"
A21 3000 8 750 kcmil 750 kcmil 5" 4"
A22 4000 11 750 kcmil 750 kcmil 5" 4"

COPPER FEEDERS

ID

NOMINAL
CIRCUIT
RATING SETS CONDUCTORS BOND

CONDUIT W/
NEUTRAL (4W)

CONDUIT W/O
NEUTRAL (3W) MAXIMUM LENGTH*

C01 20 1 #12 #12 3/4" 3/4"
C02 30 1 #10 #12 3/4" 3/4"
C03 40 1 #8 #10 3/4" 3/4"
C04 50 1 #6 #10 1" 3/4"

C05A 60 1 #4 #10 1" 1" *BASED ON 75 DEGREE
C05B 60 1 #4 #10 1 1/4" 1 1/4" *BASED ON 60 DEGREE
C06 70 1 #4 #8 1 1/4" 1 1/4"

C07A 80 1 #4 #8 1 1/4" 1 1/4" *BASED ON 75 DEGREE
C07B 80 1 #3 #8 1 1/4" 1 1/4" *BASED ON 60 DEGREE
C08 90 1 #3 #8 1 1/4" 1 1/4"

C09A 100 1 #3 #8 1 1/4" 1 1/4" *BASED ON 75 DEGREE
C09B 100 1 #1 #6 1 1/2" 1 1/2" *BASED ON 60 DEGREE
C10 125 1 #1 #6 1 1/2" 1 1/2"
C11 150 1 #1/0 #6 2" 1 1/2"
C12 175 1 #2/0 #6 2" 2"
C13 200 1 #3/0 #6 2" 2"
C14 225 1 #4/0 #4 2 1/2" 2"
C15 250 1 250 kcmil #4 2 1/2" 2 1/2"
C16 300 1 350 kcmil #3 3" 2 1/2"
C17 350 1 500 kcmil #3 3 1/2" 3"
C18 400 2 #3/0 #6 2" 2"
C19 450 2 #4/0 #4 2 1/2" 2"
C20 500 2 250 kcmil #4 2 1/2" 2 1/2"
C21 600 2 350 kcmil #3 3" 2 1/2"

C22A 800 3 350 kcmil #3 3" 2 1/2"
C22B 800 4 #3/0 #6 2" 2"
C23 900 3 350 kcmil #3 3" 2 1/2"
C24 1000 3 500 kcmil #3 3 1/2" 3"
C25 1200 4 350 kcmil #3 3" 2 1/2"
C26 1600 5 500 kcmil #3 3 1/2" 3"
C27 2000 6 500 kcmil #3 3 1/2" 3"
C28 2500 7 500 kcmil #3 3 1/2" 3"
C29 3000 8 500 kcmil #3 3 1/2" 3"
C30 4000 11 500 kcmil #3 3 1/2" 3"

DRAWING INDEX
NO. DRAWING NAME

E-001 SYMBOLS, NOTES AND ANNOTATIONS
E-002 SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-210 OPERATIONS BUILDING ELECTRICAL ROOF PLAN
E-220 MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN
E-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN
E-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN
E-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN
E-230 FUEL/BRAKE/TIRE REPAIR BUILDING ELECTRICAL ROOF PLAN
E-240 BUS WASH/BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN
E-250 DETAIL/CLEANING BUILDING ELECTRICAL ROOF PLAN
E-600 ELECTRICAL SINGLE LINE DIAGRAM
E-601 ELECTRICAL SINGLE LINE DIAGRAM
E-700 PANEL SCHEDULES
E-701 PANEL SCHEDULES
E-702 PANEL SCHEDULES
E-703 PANEL SCHEDULES
E-704 PANEL SCHEDULES
E-800 CONDUIT SCHEDULES
E-801 CONDUIT SCHEDULES
E-802 CONDUIT SCHEDULES
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7-1

EF

7-2

EF

WP

1

WP

1

2

2

174

174

B.1 B.2

B.A

B.B

B.C

B.D

GENERAL NOTES
1. ALL THE SIZES OF ELECTRICAL DISCONNECT SWITCHES, MOTOR RATED 

SWITCHES, CONDUIT AND WIRE SIZES FOR THE MECHANICAL EQUIPMENT 
ARE BASED ON NEW MECHANICAL EQUIPMENT THAT IS GOING TO BE 
INSTALLED. 

2. ALL ELECTRICAL EQUIPMENT INSTALLED OUTDOORS SHALL BE IN WEATHER 
PROOF ENCLOSURES PER CEC 406.

3. REFER TO SHEETS E-800, E-801 AND E-802 CONDUIT SCHEDULES FOR 
VOLTAGE, PHASE, CONDUIT AND WIRE SIZES FOR ALL MECHANICAL 
EQUIPMENT BEING REPLACED.

4. NEW DISCONNECT SWITCHES TO BE PROVIDED AND INSTALLED TO MATCH 
EXISTING CONDITIONS.

5. KEY NOTES ARE PER SHEET NOT PER PROJECT.

KEY NOTES:
CONNECT EXHAUST FAN VIA MOTOR STARTER IN BRAKE DYNO.

PROVIDE NEW 480V, 3PH, 30A DS, 15AF. CONNECT TO EXISTING CIRCUIT AS 
INDICATED, RE-USE EXISTING CONDUIT AND PROVIDE NEW CONDUCTORS 
TO MATCH EXISTING.

#

1

2

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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4

MAIN SWITCHBOARD "MSB"
4000A, 480/277V, 3PH, 4W, 65KAIC

SCE
TRANSFORMER

TO SCE POINT OF
CONNECTION

UGPS

4000A
3P

M

1500KW,
480V

G

ATS-1
4000/4P

PANEL
"5HB"

TRANSMISSION
DYNAMOMETER
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PANEL
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3P
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3P

3000A
3P

3000A
3P

400A
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2500A
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BLDG. GROUND

TO WATER SYSTEM
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 96 A

Existing Total Conn. Load: 34710 VA

Total Est. Demand: 102 A

Total Conn.: 102 A

Total Est. Demand: 36792 VA

Total Conn. Load: 36792 VA

Spare 36792 VA 100.00% 36792 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 90 A 111 A 112 A

Total Load: 10.76 kVA 12.99 kVA 13.04 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- 100 -- 1 20 A DAMPERS 40
37 IRRIGATION CONTROLLER - C 20 A 1 -- 0 696 -- 1 20 A SF 4-1 38
35 -- -- -- -- 4350 1737 -- -- -- -- 36
33 ELECTRIC RANGE 60 A 2 -- 4350 1737 -- 2 25 A AC 4-2 34
31 Spare 20 A 1 -- 0 1737 -- -- -- -- 32
29 HOOD 20 A 1 -- 600 1737 -- 2 25 A AC 4-1 30
27 RECEPTACLE 20 A 1 -- 180 3120 -- -- -- -- 28
25 RECEPTACLES OC-12 30 A 1 -- 500 3120 -- 2 40 A LOT MONITORING SHACK 26
23 RECEPTACLES OC-12 20 A 1 -- 360 600 -- 1 20 A BUS STOP SHELTER 24
21 RECEPTACLES OC-12 20 A 1 -- 360 1840 -- 1 40 A EMPLOYEE ENTRANCE GATE 22
19 RECEPTACLES PBX 20 A 1 -- 360 1840 -- 1 40 A BUS ENTRANCE GATE 20
17 RECEPTACLES PBX 20 A 1 -- 360 1840 -- 1 40 A BUS ENTRANCE GATE 18
15 SPACE 20 A 1 -- 450 100 -- 1 20 A IRRIGATION CONTROLLER - B 16
13 MASTER INTERCOM CTRL PNL 20 A 1 -- 500 100 -- 1 20 A IRRIGATION CONTROLLER - A 14
11 MASTER DOOR CTRL PNL 20 A 1 -- 500 360 -- 1 20 A ROOF RECEPTACLES 12
9 ANNUNCIATOR-4 20 A 1 -- 180 50 -- 1 20 A EF TIME CLOCK 10
7 LAV/UR CONTROLS 20 A 1 -- 1200 180 -- 1 20 A EF 4-4 8
5 PAC-1 20 A 1 -- 180 420 -- 1 20 A EF 4-3 6
3 MTCC-4 20 A 1 -- 100 420 -- 1 20 A EF 4-2 4
1 Spare 20 A 1 -- 180 348 -- 1 20 A EF 4-1 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 4LC Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 119 A

Existing Total Conn. Load: 98911 VA

Total Est. Demand: 120 A

Total Conn.: 120 A

Total Est. Demand: 99409 VA

Total Conn. Load: 99409 VA

Spare 99409 VA 100.00% 99409 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 128 A 120 A 113 A

Total Load: 35.14 kVA 33.08 kVA 31.19 kVA

41 Space -- 1 -- -- 6485 -- -- -- -- 42
39 Space -- 1 -- -- 8530 -- -- -- -- 40
37 Space -- 1 -- -- 8335 -- 3 70 A PANEL 5LA (VIA XFMR 5TA) 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- 1496 -- -- -- -- 32
29 Space -- 1 -- -- 1496 -- -- -- -- 30
27 Space -- 1 -- -- 1496 -- 3 20 A SF 5-12, 5-13 & EF 5-34 28
25 STEAM CLEAN LTG 20 A 1 -- 1632 5600 -- -- -- -- 26
23 STEAM CLEAN LTG 20 A 1 -- 1632 5600 -- -- -- -- 24
21 BAY LTG 20 A 1 -- 1398 5600 -- 3 30 A SC-3 HOT PRESS. WASHER 22
19 BAY LTG 20 A 1 -- 1398 504 -- 1 20 A CANOPY LTG 20
17 BAY LTG 20 A 1 -- 2156 588 -- 1 20 A CANOPY LTG 18
15 BAY LTG 20 A 1 -- 2156 420 -- 1 20 A CANOPY LTG 16
13 BAY LTG 20 A 1 -- 1966 336 -- 1 20 A CANOPY LTG 14
11 BAY LTG 20 A 1 -- 1988 7167 -- -- -- -- 12
9 STEAM CLEAN LTG 20 A 1 -- 2228 7167 -- -- -- -- 10
7 STEAM CLEAN LTG 20 A 1 -- 2228 7167 -- 3 60 A SC-1 PARALLELOGRAM LIFT 8
5 SITE LIGHTING 20 A 1 -- 2880 1200 -- 1 20 A WALL LIGHTING 6
3 SITE LIGHTING 20 A 1 -- 2880 1200 -- 1 20 A WALL LIGHTING 4
1 SITE LIGHTING 20 A 1 -- 2880 1600 -- 1 20 A WALL LIGHTING 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 22K
Name: 5HA Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 88 A

Existing Total Conn. Load: 73134 VA

Total Est. Demand: 87 A

Total Conn.: 87 A

Total Est. Demand: 72486 VA

Total Conn. Load: 72486 VA

Spare 72486 VA 100.00% 72486 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 93 A 82 A 88 A

Total Load: 25.62 kVA 22.77 kVA 24.09 kVA

41 Spare 20 A 1 -- 0 4155 -- -- -- -- 42
39 Spare 20 A 1 -- 0 3680 -- -- -- -- 40
37 Spare 20 A 1 -- 0 6330 -- 3 50 A PANEL 5LH (VIA XFMR 5TE) 38
35 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 36
33 TEL, ELECT, LUBE, C.A. LTG 20 A 1 -- 385 0 -- 1 20 A Spare 34
31 TEL, ELECT, LUBE, C.A. LTG 20 A 1 -- 539 0 -- 1 20 A Spare 32
29 PARTS ROOM LTG 20 A 1 -- 2530 0 -- 1 20 A Spare 30
27 PARTS ROOM LTG 20 A 1 -- 2415 0 -- 1 20 A Spare 28
25 PARTS ROOM LTG 20 A 1 -- 2530 0 -- 1 20 A Spare 26
23 PARTS ROOM LTG 20 A 1 -- 2645 1884 -- -- -- -- 24
21 PARTS ROOM LTG 20 A 1 -- 2090 1884 -- -- -- -- 22
19 PARTS ROOM LTG 20 A 1 -- 2243 1884 -- 3 20 A EF 5-31, 5-33, & SF 5-11 20
17 PARTS ROOM LTG 20 A 1 -- 2760 4633 -- -- -- -- 18
15 PARTS ROOM LTG 20 A 1 -- 2645 4633 -- -- -- -- 16
13 PARTS ROOM LTG 20 A 1 -- 2760 4633 -- 3 30 A PS-10 FORKLIFT 14
11 PARTS ROOM LTG 20 A 1 -- 2760 480 -- -- -- -- 12
9 PARTS ROOM LTG 20 A 1 -- 2002 480 -- -- -- -- 10
7 PARTS ROOM LTG 20 A 1 -- 2062 480 -- 3 20 A PS-1 STAK SYSTEM 8
5 SITE LTG 20 A 1 -- 960 1284 -- 1 20 A WALL LTG 6
3 SITE LTG 20 A 1 -- 960 1600 -- 1 20 A WALL LTG 4
1 SITE LTG 20 A 1 -- 960 1200 -- 1 20 A WALL LTG 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 30K
Name: 5HE Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel

1

1

1
1
1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Total Est. Demand: 187 A

Total Conn.: 187 A

Total Est. Demand: 155259 VA

Total Conn. Load: 155259 VA

Spare 155259 VA 100.00% 155259 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 184 A 190 A 188 A

Total Load: 50.88 kVA 52.51 kVA 51.86 kVA

41 -- -- -- -- 1493 5990 -- -- -- -- 42
39 -- -- -- -- 1493 6280 -- -- -- -- 40
37 SM-20 OVERHEAD CRANE 20 A 3 -- 1493 7540 -- 3 70 A PANEL 5LL (VIA XFMR 5TH) 38
35 -- -- -- -- 1267 0 -- 1 20 A Spare 36
33 -- -- -- -- 1267 1200 -- 1 20 A WALL LTG 34
31 SM-6 VERTICAL BAND SAW 20 A 3 -- 1267 1600 -- 1 20 A WALL LTG 32
29 -- -- -- -- 2933 1600 -- 1 20 A WALL LTG 30
27 -- -- -- -- 2933 711 -- 1 20 A VAC, STOR, PAINT MIX LTG 28
25 SM-1 SHEAR 20 A 3 -- 2933 948 -- 1 20 A PAINT BOTH LTG 26
23 -- -- -- -- 17800 1834 -- 1 20 A BODY LTG 24
21 -- -- -- -- 17800 1476 -- 1 20 A BODY LTG 22
19 BP-7 PAINT BOOTH 100 A 3 -- 17800 0 -- 1 20 A LCP5D CONTROL 20
17 -- -- -- -- 3733 2146 -- 1 20 A BODY LTG 18
15 -- -- -- -- 3733 2134 -- 1 20 A BODY LTG 16
13 BP-1 IN-GROUND LIFT 30 A 3 -- 3733 0 -- 1 20 A Spare 14
11 -- -- -- -- 3733 0 -- 1 20 A SMOKER CANOPY LTG 12
9 -- -- -- -- 3733 420 -- 1 20 A CANOPY LTG 10
7 BP-2 IN-GROUND LIFT 30 A 3 -- 3733 504 -- 1 20 A CANOPY LTG 8
5 -- -- -- -- 3733 5600 -- -- -- -- 6
3 -- -- -- -- 3733 5600 -- -- -- -- 4
1 BP-1 IN-GROUND LIFT 30 A 3 -- 3733 5600 -- 3 50 A V-1 COLLECTION VACUUM 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 400 A Mounting: Surface

Location: Phases: 3 Mains Rating: 400 A AIC Rating: 22K
Name: 5HJ Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 46 A

Existing Total Conn. Load: 16630 VA

Total Est. Demand: 50 A

Total Conn.: 50 A

Total Est. Demand: 17876 VA

Total Conn. Load: 17876 VA

Spare 17876 VA 100.00% 17876 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 38 A 63 A 52 A

Total Load: 4.55 kVA 7.30 kVA 6.02 kVA

41 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 42
39 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 40
37 RB-7 PARTS WASHER 20 A 1 -- 180 0 -- 1 20 A Spare 38
35 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 360 0 -- 1 20 A Spare 36
33 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 540 0 -- 1 20 A Spare 34
31 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 540 0 -- 1 20 A Spare 32
29 RB-21 DRILL PRESS 20 A 1 -- 1590 0 -- 1 20 A Spare 30
27 RB-8 BUFFER/GRINDER 20 A 1 -- 1000 510 -- 1 20 A UH 5-9 28
25 REC. OFFICE 20 A 1 -- 180 510 -- 1 20 A UH 5-5 26
23 REC. OFFICE 20 A 1 -- 180 2143 -- -- -- -- 24
21 RB-1 WORKBENCH 20 A 1 -- 180 2143 -- 2 30 A HP 5-1 22
19 RB-1 WORKBENCH 20 A 1 -- 180 180 -- 1 20 A EL-1 WORKBENCH W/VISE 20
17 RB-1 WORKBENCH 20 A 1 -- 180 180 -- 1 20 A RECEPTACLES 18
15 RB-1 WORKBENCH 20 A 1 -- 180 360 -- 1 20 A RECEPTACLES 16
13 RB-1 WORKBENCH 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 14
11 RECEPTACLES 20 A 1 -- 360 180 -- 1 20 A EL-12 WORKBENCH 12
9 RECEPTACLES 20 A 1 -- 540 1000 -- 1 20 A EL-2 BUFFER/GRINDER 10
7 RECEPTACLES 20 A 1 -- 540 670 -- 1 20 A RB-25 JIB CRANE 8
5 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 6
3 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 4
1 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LG Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 39 A

Existing Total Conn. Load: 14165 VA

Total Est. Demand: 39 A

Total Conn.: 39 A

Total Est. Demand: 14105 VA

Total Conn. Load: 14105 VA

Spare 14105 VA 100.00% 14105 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 53 A 31 A 35 A

Total Load: 6.27 kVA 3.68 kVA 4.16 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- 0 -- 1 20 A Spare 30
27 Space -- 1 -- -- 0 -- 1 20 A Spare 28
25 L.N.G. U.P.S 20 A 1 -- 0 180 -- 1 20 A EF 5-32 (1/10) 26
23 L.N.G. PANEL 20 A 1 -- 0 670 -- 1 20 A EF 5-30 (1/4) 24
21 Spare 20 A 1 -- 0 800 -- 1 20 A MTC 22
19 F.A.C.P 20 A 1 -- 0 800 -- 1 20 A F/A PNL 20
17 RECEPTACLES 20 A 1 -- 540 800 -- 1 20 A FIRE BELL 18
15 RECEPTACLES 20 A 1 -- 720 100 -- 1 20 A AUT. DRAIN VALVES 16
13 RECEPTACLES 20 A 1 -- 720 1590 -- 1 20 A OVERHEAD SECT. DOOR 14
11 RECEPTACLES 20 A 1 -- 180 385 -- 1 20 A UH 5-1 12
9 RECEPTACLES 20 A 1 -- 180 300 -- 1 20 A PANEL LCP5A 10
7 RECEPTACLES 20 A 1 -- 360 1040 -- -- -- -- 8
5 RECEPTACLES 20 A 1 -- 540 1040 -- 2 20 A AIR DRYER 6
3 RECEPTACLES 20 A 1 -- 540 1040 -- -- -- -- 4
1 RECEPTACLES 20 A 1 -- 540 1040 -- 2 20 A AIR DRYER 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LH Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 103 A

Existing Total Conn. Load: 36970 VA

Total Est. Demand: 104 A

Total Conn.: 104 A

Total Est. Demand: 37324 VA

Total Conn. Load: 37324 VA

Spare 37324 VA 100.00% 37324 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 102 A 106 A 104 A

Total Load: 12.22 kVA 12.63 kVA 12.48 kVA

41 RECEPTACLES 20 A 1 -- 360 900 -- -- -- -- 42
39 RECEPTACLES 20 A 1 -- 360 900 -- -- -- -- 40
37 RECEPTACLES 20 A 1 -- 540 900 -- 3 20 A M-5 DRILL PRESS 38
35 RECEPTACLES 20 A 1 -- 180 1737 -- -- -- -- 36
33 RECEPTACLES 20 A 1 -- 360 1737 -- 2 25 A AC 5-1 34
31 RECEPTACLES 20 A 1 -- 360 1840 -- 1 40 A M-25 FUME EXTRACTOR 32
29 RECEPTACLES 20 A 1 -- 360 510 -- 1 20 A UH 5-10 30
27 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 28
25 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 26
23 REC. OFFICE #149 20 A 1 -- 180 900 -- 1 20 A RECEPTACLES 24
21 BM-19 PIPE THREADING 20 A 1 -- 1130 1080 -- 1 20 A RECEPTACLES 22
19 BM-18 COMP. MITRE SAW 40 A 1 -- 1840 1080 -- 1 20 A RECEPTACLES 20
17 BM-6 BELT/DISC SANDER 40 A 1 -- 4140 720 -- 1 20 A RECEPTACLES 18
15 BM-5 BUFFER GRINDER 20 A 1 -- 1000 1000 -- 1 40 A M-9 BELT DISC SANDER 16
13 BM-6 DUST COLLECTOR 40 A 1 -- 1840 180 -- 1 20 A PLASMA CUTTER M-13 14
11 BM-3 VERTICAL BAND SAW 20 A 1 -- 180 1130 -- 1 20 A M-8 VERTICAL BAND SAW 12
9 BM-2 DRILL PRESS 20 A 1 -- 1600 1150 -- -- -- -- 10
7 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 1150 -- 2 20 A M-7 HORIZONTAL BAND SAW 8
5 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 1000 -- 1 20 A M-6 BUFFER/GRINDER 6
3 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A M-1 WORKBENCH W/VISE 4
1 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A M-1 WORKBENCH W/VISE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LJ Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 63 A

Existing Total Conn. Load: 22670 VA

Total Est. Demand: 62 A

Total Conn.: 62 A

Total Est. Demand: 22446 VA

Total Conn. Load: 22446 VA

Spare 22446 VA 100.00% 22446 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 74 A 52 A 65 A

Total Load: 8.63 kVA 6.20 kVA 7.62 kVA

41 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 42
39 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 40
37 Spare 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 38
35 Spare 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 36
33 WASTE OIL ALARM 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 34
31 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 32
29 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 30
27 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 1590 -- 1 20 A OVERHEAD SECT. DOOR 28
25 RECEPTACLE B-4 20 A 1 -- 180 1590 -- 1 20 A OVERHEAD SECT. DOOR 26
23 PR-25 PARTS WASHER 20 A 1 -- 670 180 -- 1 20 A ROOF RECEPTACLES 24
21 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 530 -- 1 20 A DRINKING FOUNTAIN DF 5-2 22
19 PR-25 PARTS WASHER 20 A 1 -- 670 1375 -- -- -- -- 20
17 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 1375 -- 2 20 A PR-14 FILTER CRUSHER 18
15 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 16
13 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 14
11 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 12
9 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 10
7 B-4 BATTERY CHARGER 20 A 1 -- 500 0 -- 1 20 A Spare 8
5 RECEPTACLES DROP 20 A 1 -- 360 276 -- 1 20 A EF 5-39 6
3 Spare 20 A 1 -- 0 50 -- 1 20 A SOLENOID 4
1 Spare 20 A 1 -- 0 50 -- 1 20 A SOLENOID 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LD Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

1
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 71 A

Existing Total Conn. Load: 25680 VA

Total Est. Demand: 83 A

Total Conn.: 83 A

Total Est. Demand: 30040 VA

Total Conn. Load: 30040 VA

Spare 30040 VA 100.00% 30040 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 113 A 74 A 66 A

Total Load: 13.37 kVA 8.80 kVA 7.88 kVA

41 ROOF RECEPTACLES 20 A 1 -- 720 510 -- 1 20 A Spare 42
39 EF 5-23 (1/4) 20 A 1 -- 670 300 -- 1 20 A FA REMOTE PWR SUPPLY 40
37 -- -- -- -- 2965 1130 -- 1 20 A COILING DOOR 38
35 RTU 5-5 40 A 2 -- 2965 670 -- 1 20 A COILING DOOR 36
33 -- -- -- -- 2965 0 -- 1 20 A Spare 34
31 RTU 5-4 40 A 2 -- 2965 1590 -- 1 20 A OVERHEAD SECT. DOOR 32
29 REC. NETWORK RACK 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 30
27 REC. NETWORK RACK 20 A 1 -- 360 540 -- 1 20 A RECEPTACLES 28
25 REC. NETWORK RACK 20 A 1 -- 360 1200 -- 1 20 A UP-5 SEWING MACHINE STA. 26
23 RECEPTACLES 20 A 1 -- 360 180 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 18
15 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 16
13 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 14
11 SR-8 PARTS WASHER 20 A 1 -- 670 0 -- 1 20 A Spare 12
9 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-14 FLUID MANAGEMENT 10
7 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-11 WORKBENCH W/VISE 8
5 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-11 WORKBENCH W/VISE 6
3 SR-2 SMALL PARTS CLEANER 20 A 1 -- 1130 670 -- 1 20 A SR-9 JIB CRANE 4
1 SR-1 BUFFER GRINDER 20 A 1 -- 1000 0 -- 1 20 A Spare 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LM Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 47 A

Existing Total Conn. Load: 16970 VA

Total Est. Demand: 46 A

Total Conn.: 46 A

Total Est. Demand: 16720 VA

Total Conn. Load: 16720 VA

Spare 16720 VA 100.00% 16720 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 62 A 38 A 40 A

Total Load: 7.42 kVA 4.57 kVA 4.73 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- 510 -- 1 20 A UH 5-7 36
33 Space -- 1 -- -- 510 -- 1 20 A UH 5-6 34
31 Space -- 1 -- -- 1130 -- 1 20 A COILING DOOR 32
29 Space -- 1 -- -- 0 -- 1 20 A Spare 30
27 Space -- 1 -- -- 830 -- 1 20 A PC-2 ABRASIVE PARTS WASH 28
25 Space -- 1 -- -- 830 -- 1 20 A PC-2 ABRASIVE PARTS WASH 26
23 -- -- -- -- 0 0 -- 1 20 A Spare 24
21 -- -- -- -- 0 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 22
19 PC-12 JIB CRANE 20 A 3 -- 1800 180 -- 1 20 A BR-16 ELECTRIC LIFT TRUCK 20
17 Spare 20 A 1 -- 0 1840 -- 1 40 A BR-15 PALLET WRAPPER 18
15 BR-8 20 A 1 -- 0 1130 -- 1 20 A BR-14 TOOL BIT GRINDER 16
13 BR-17 JIB CRANE 20 A 1 -- 670 1130 -- 1 20 A BR-11 ADJ WORK TABLE 14
11 BR-17 JIB CRANE 20 A 1 -- 670 510 -- 1 20 A BR-9 DUST COLLECTOR 12
9 BR-4 WORKBENCH 20 A 1 -- 180 420 -- 1 20 A EF 5-38 (1/4) 10
7 BR-4 WORKBENCH 20 A 1 -- 180 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 8
5 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 6
3 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 4
1 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-1 BRAKE LATHE (CNC) 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LN Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 74 A

Existing Total Conn. Load: 26775 VA

Total Est. Demand: 74 A

Total Conn.: 74 A

Total Est. Demand: 26671 VA

Total Conn. Load: 26671 VA

Spare 26671 VA 100.00% 26671 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 81 A 65 A 80 A

Total Load: 9.51 kVA 7.81 kVA 9.35 kVA

41 HOT WATER DISPENSER 20 A 1 -- 1300 20 -- 1 20 A BD-1 BY-PASS DAMPER 42
39 -- -- -- -- 2160 55 -- 1 20 A EF 5-15 (1/15) 40
37 PANEL 5U 40 A 2 -- 2340 55 -- 1 20 A EF -14 (1/15) 38
35 -- -- -- -- 720 420 -- 1 20 A EF 5-13 (1/4) 36
33 -- -- -- -- 900 55 -- 1 20 A EF 5-12 (1/15) 34
31 PANEL 5LW 50 A 3 -- 1080 156 -- 1 20 A EF 5-11 (1/15) 32
29 Spare 20 A 1 -- 0 1300 -- 1 20 A COPIER 30
27 Spare 20 A 1 -- 0 500 -- 1 20 A DRINKING FOUNTAIN 28
25 ROOF RECPT. 20 A 1 -- 0 900 -- 1 20 A RECEPTACLES RESTROOM 26
23 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 720 540 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 720 720 -- 1 20 A RECEPTACLES 18
15 RECEPTACLES 20 A 1 -- 900 720 -- 1 20 A RECEPTACLES 16
13 RECEPTACLES 20 A 1 -- 720 720 -- 1 20 A RECEPTACLES 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A GARBAGE DISPOSAL 12
9 RECEPTACLES 20 A 1 -- 540 180 -- 1 20 A RECEPTACLE COUNTER 10
7 RECEPTACLES 20 A 1 -- 900 1200 -- 1 20 A MICROWAVE 8
5 PROJECTION SCREEN 20 A 1 -- 510 1000 -- 1 20 A REFRIGERATOR 6
3 REC. INTERNS OFFICE 20 A 1 -- 360 180 -- 1 20 A REC. ASSIST. OFFICE 4
1 REC. REBUILD OFFICE 20 A 1 -- 180 180 -- 1 20 A REC. MANAGER OFFICE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LP Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 93 A

Existing Total Conn. Load: 33651 VA

Total Est. Demand: 92 A

Total Conn.: 92 A

Total Est. Demand: 33121 VA

Total Conn. Load: 33121 VA

Spare 33121 VA 100.00% 33121 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 101 A 98 A 81 A

Total Load: 11.91 kVA 11.49 kVA 9.73 kVA

41 Spare 20 A 1 -- 0 1920 -- -- -- -- 42
39 -- -- -- -- 1080 1530 -- -- -- -- 40
37 PANEL 5UC 30 A 2 -- 720 1860 -- 3 40 A PANEL 5LS 38
35 Spare 20 A 1 -- 0 1200 -- 1 20 A DOCK LEVELER 36
33 MASTER INTERCOM CTRL PNL 20 A 1 -- 500 1130 -- 1 20 A COILING DOOR 34
31 MASTER DOOR CTRL PNL 20 A 1 -- 500 1130 -- 1 20 A COILING DOOR 32
29 -- -- -- -- 1267 540 -- 1 20 A RECEPTACLES 30
27 -- -- -- -- 1267 540 -- 1 20 A RECEPTACLES 28
25 SHREDDER 25 A 3 -- 1267 540 -- 1 20 A RECEPTACLES 26
23 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 720 540 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 720 900 -- 1 20 A RECEPTACLES RESTROOMS 18
15 RECEPTACLES 20 A 1 -- 720 1300 -- 1 20 A HOT WATER DISPENSER 16
13 RECEPTACLES 20 A 1 -- 720 1590 -- 1 20 A GARBAGE DISPOSAL 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 12
9 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 10
7 RECEPTACLES 20 A 1 -- 540 1000 -- 1 20 A REFRIGERATOR 8
5 RECEPTACLES 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES COUNTER 6
3 EF 5-40 20 A 1 -- 420 180 -- 1 20 A REC. OFFICE 4
1 CAMERAS 6, 7, 8 & 9 20 A 1 -- 600 180 -- 1 20 A REC. MANAGER OFFICE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LK Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#

1
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 15 A

Existing Total Conn. Load: 5430 VA

Total Est. Demand: 15 A

Total Conn.: 15 A

Total Est. Demand: 5310 VA

Total Conn. Load: 5310 VA

Spare 5310 VA 100.00% 5310 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 16 A 13 A 16 A

Total Load: 1.86 kVA 1.53 kVA 1.92 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- -- -- 1 -- Space 30
27 Space -- 1 -- -- -- -- 1 -- Space 28
25 Space -- 1 -- -- -- -- 1 -- Space 26
23 Space -- 1 -- -- -- -- 1 -- Space 24
21 Space -- 1 -- -- -- -- 1 -- Space 22
19 Space -- 1 -- -- -- -- 1 -- Space 20
17 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 18
15 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 16
13 CURRENCY STRAPPER 20 A 1 -- 500 -- -- 1 -- Space 14
11 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 12
9 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 10
7 COMPUTER PRINTER 20 A 1 -- 500 180 -- 1 20 A ROOF RECEPTACLE 8
5 CURRENCY STRAPPER 20 A 1 -- 500 420 -- 1 20 A EF 5-41 (1/4) 6
3 COIN COUNTER 20 A 1 -- 500 30 -- 1 20 A EF 5-27 (1/40) 4
1 COIN COUNTER 20 A 1 -- 500 180 -- 1 20 A EF 5-26 (1/10) 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 100 A AIC Rating: 10K
Name: 5LS Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 76 A

Existing Total Conn. Load: 18320 VA

Total Est. Demand: 76 A

Total Conn.: 76 A

Total Est. Demand: 18186 VA

Total Conn. Load: 18186 VA

Spare 18186 VA 100.00% 18186 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 85 A 66 A 0 A

Total Load: 10.24 kVA 7.95 kVA 0.00 kVA

19 Space -- 1 -- -- -- -- 1 -- Space 20
17 Space -- 1 -- -- -- -- 1 -- Space 18
15 Space -- 1 -- -- -- -- 1 -- Space 16
13 EF 5-42 20 A 1 -- 696 0 -- 1 20 A Spare 14
11 OVERHEAD SECT. DOOR 20 A 1 -- 1590 0 -- 1 20 A HVAC TIME CLOCK 12
9 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 10
7 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 8
5 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 6
3 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 4
1 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 3 MCB Rating: 125 A Mounting: Surface

Location: Phases: 1 Mains Rating: 225 A AIC Rating: 10K
Name: 5LT Volts: 240V/120V Mains Type: MCB Type:

Stantec Panel

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 99 A

Existing Total Conn. Load: 33530 VA

Total Est. Demand: 100 A

Total Conn.: 100 A

Total Est. Demand: 35884 VA

Total Conn. Load: 35884 VA

Spare 35884 VA 100.00% 35884 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 106 A 103 A 93 A

Total Load: 12.51 kVA 12.22 kVA 11.16 kVA

41 ROOF RECEPTACLES 20 A 1 -- 720 720 -- -- -- -- 42
39 -- -- -- -- 1737 1300 -- -- -- -- 40
37 AC 5-2 25 A 2 -- 1737 440 -- 3 50 A PANEL 5V 38
35 UH 5-3 20 A 1 -- 385 540 -- 1 20 A RECEPTACLES 36
33 UH 5-2 20 A 1 -- 385 540 -- 1 20 A RECEPTACLES 34
31 REC. PARTS (SOUTH) 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 32
29 REC. PARTS OFFICE 20 A 1 -- 180 1590 -- 1 20 A RR-20 FREON RECOVERY 30
27 REC. PARTS (EAST) 20 A 1 -- 360 500 -- 1 20 A DRINING FOUNTAIN 28
25 REC. WARRANTY OFF. 20 A 1 -- 540 1200 -- 1 20 A VENDING MACHINE 26
23 RECEPTACLES 20 A 1 -- 900 1200 -- 1 20 A VENDING MACHINE 24
21 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 22
19 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 20
17 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 18
15 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 16
13 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A MICROWAVE 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 12
9 RECEPTACLES 20 A 1 -- 540 1300 -- 1 20 A WATER HEATER 10
7 RECEPTACLES 20 A 1 -- 540 1590 -- 1 20 A GARBAGE DISPOSAL 8
5 RECEPTACLES 20 A 1 -- 900 360 -- 1 20 A RECEPTACLES COUNTER 6
3 RECEPTACLES 20 A 1 -- 900 1000 -- 1 20 A REFRIGERATOR 4
1 RECEPTACLES 20 A 1 -- 900 1000 -- 1 20 A REFRIGERATOR 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LQ Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

1

SMALL TOOL RM 130
DB5B

ELECTRICAL RM 202

XFMR 5TM

STORAGE 155
5LK

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Total Est. Demand: 65 A

Total Conn.: 65 A

Total Est. Demand: 23448 VA

Total Conn. Load: 23448 VA

Spare 23448 VA 100.00% 23448 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 72 A 73 A 55 A

Total Load: 8.34 kVA 8.53 kVA 6.58 kVA

41 Space -- 1 -- -- 5735 -- -- -- -- 42
39 Space -- 1 -- -- 7510 -- -- -- -- 40
37 Space -- 1 -- -- 7135 -- 3 100 A PANEL 5LB 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- -- -- 1 -- Space 30
27 Space -- 1 -- -- -- -- 1 -- Space 28
25 Space -- 1 -- -- -- -- 1 -- Space 26
23 Space -- 1 -- -- -- -- 1 -- Space 24
21 Space -- 1 -- -- -- -- 1 -- Space 22
19 Space -- 1 -- -- -- -- 1 -- Space 20
17 Space -- 1 -- -- -- -- 1 -- Space 18
15 Space -- 1 -- -- -- -- 1 -- Space 16
13 Space -- 1 -- -- -- -- 1 -- Space 14
11 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 12
9 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 10
7 WS 5-1 20 A 1 -- 180 0 -- 1 20 A LIFT CONTROL 8
5 PORTABLE LIGHT REC. 20 A 1 -- 80 768 -- 1 20 A EF 5-35 6
3 RECEPTACLES 20 A 1 -- 720 300 -- 1 20 A CAMERAS 1&2 4
1 RECEPTACLES 20 A 1 -- 720 300 -- 1 20 A PANEL 'LPCSE' 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 150 A AIC Rating: 10K
Name: 5LA Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

5LA 5LQ

5LS 5LT

1
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#

1
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 47 A

Existing Total Conn. Load: 16850 VA

Total Est. Demand: 46 A

Total Conn.: 46 A

Total Est. Demand: 16528 VA

Total Conn. Load: 16528 VA

Spare 16528 VA 100.00% 16528 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 55 A 43 A 41 A

Total Load: 6.53 kVA 5.10 kVA 4.90 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- 50 -- 1 20 A DRAIN VALVE 38
35 Spare 20 A 1 -- 0 50 -- 1 20 A WATER HEATER 36
33 Spare 20 A 1 -- 0 300 -- 1 20 A Spare 34
31 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 32
29 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 30
27 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 28
25 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 26
23 Spare 20 A 1 -- 0 348 -- 1 20 A EF 8-1 24
21 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 22
19 Spare 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES DROP 20
17 Spare 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES DROP 18
15 CAMERAS 12 & 13 20 A 1 -- 300 360 -- 1 20 A RECEPTACLES DROP 16
13 RECEPTACLES 20 A 1 -- 500 360 -- 1 20 A RECEPTACLES DROP 14
11 RECEPTACLES 20 A 1 -- 500 900 -- -- -- -- 12
9 RECEPTACLES 20 A 1 -- 500 900 -- -- -- -- 10
7 RECEPTACLES 20 A 1 -- 500 900 -- 3 20 A CL-12 DRYER 8
5 RECEPTACLES 20 A 1 -- 720 900 -- -- -- -- 6
3 RECEPTACLES 20 A 1 -- 720 900 -- -- -- -- 4
1 RECEPTACLES 20 A 1 -- 720 900 -- 3 20 A CL-11 WASHER 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10
Name: 8LA Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

1

DETAILING/CLEANING 101
8HA (VIA XFMR 8TA)

1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 61 A

Existing Total Conn. Load: 21984 VA

Total Est. Demand: 75 A

Total Conn.: 75 A

Total Est. Demand: 26955 VA

Total Conn. Load: 26955 VA

Spare 26955 VA 100.00% 26955 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 90 A 72 A 65 A

Total Load: 10.65 kVA 8.54 kVA 7.77 kVA

41 PHOTOSENSOR CTRL CAB. 20 A 1 -- 100 100 -- 1 20 A FSD RM 116 & 118 42
39 LAV/UR CONTROLS 20 A 1 -- 300 1389 -- -- -- -- 40
37 DRINIKING FOUNTAIN 20 A 1 -- 500 1389 -- 2 25 A AC 6-1 38
35 RECEPTACLES TELEPHONE 20 A 1 -- 360 800 -- 1 20 A POWER SUPPLY CAMERAS 36
33 RECEPTACLES PUMP ROOM 20 A 1 -- 540 800 -- 1 30 A POWER SUPPLY CAMERAS 34
31 RECEPTACLES RESTROOM 20 A 1 -- 360 150 -- 1 20 A AUTO DRAIN VALVES 32
29 RECEPTACLES ROOF RTU-61 20 A 1 -- 360 533 -- -- -- -- 30
27 RECEPTACLES 20 A 1 -- 360 533 -- -- -- -- 28
25 RECEPTACLES 20 A 1 -- 540 533 -- 3 20 A SP-1 26
23 RECEPTACLES DROP 20 A 1 -- 360 1590 -- 1 20 A F-2 GASOLINE DISPENSER 24
21 RECEPTACLES DROP 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 22
19 RECEPTACLES DATA RACK 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 20
17 RECEPTACLES DATA RACK 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 18
15 REC. OFFICE 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 16
13 DRINIKING FOUNTAIN 20 A 1 -- 500 100 -- 1 20 A FUEL DISPENSER/CONT. 14
11 WATER HEATER/CIRC. PUMP 20 A 1 -- 600 180 -- 1 20 A CC6 12
9 EF 6-8 (1/10) 20 A 1 -- 180 180 -- 1 20 A FACP-6 10
7 BC-14 FLUID MANAGEMENT 20 A 1 -- 500 2143 -- -- -- -- 8
5 EF 6-6 (1/10) 20 A 1 -- 180 2143 -- 2 40 A HP 6-1 6
3 EF 6-5 (1/60) 20 A 1 -- 20 3318 -- -- -- -- 4
1 EF 6-4 (1/15) 20 A 1 -- 156 3318 -- 2 50 A RTU 6-1 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10
Name: 6LB Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

6LB 7LA

8LA ---
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MAU 5-9 (E) MAKEUP AIR UNIT MAINTENANCE BUILDING PAINT BOOTH - 480 3 60 - - - - - DIV.26 N/A N/A NORMAL - - - 5HJ 19 EXISTING TO REMAIN

MAU 5-8 MAKEUP AIR UNIT MAINTENANCE BUILDING OFFICE 3 480 3 60 5.9 7.4 15 30 15 DIV.26 N/A N/A NORMAL 140 3/4" 3#12 & 1#12G 5HP 11 POWER WIRING AND DISCONNECT BY EC

MAU 5-7 MAKEUP AIR UNIT MAINTENANCE BUILDING REVENUE OFFICES 7 1/2 480 3 60 12.1 15.1 20 30 20 DIV.26 N/A N/A NORMAL 115 3/4" 3#12 & 1#12G 5HP 10 POWER WIRING AND DISCONNECT BY EC

MAU 5-6 MAKEUP AIR UNIT MAINTENANCE BUILDING BREAK ROOM 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 114 1" 3#10 & 1#10G 5HP 9 POWER WIRING AND DISCONNECT BY EC

MAU 5-5 MAKEUP AIR UNIT MAINTENANCE BUILDING 2ND FLR OFFICES 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 113 3/4" 3#10 & 1#10G 5HP 8 POWER WIRING AND DISCONNECT BY EC

MAU 5-4 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 112 3/4" 3#10 & 1#10G 5HP 7 POWER WIRING AND DISCONNECT BY EC

MAU 5-3 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 111 3/4" 3#10 & 1#10G 5HP 6 POWER WIRING AND DISCONNECT BY EC

MAU 5-2 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 110 3/4" 3#10 & 1#10G 5HP 5 POWER WIRING AND DISCONNECT BY EC

MAU 5-1 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 20 480 3 60 28.1 35 50 60 50 DIV.26 N/A N/A NORMAL - 3/4" 3#10 & 1#10G 5HP 4 POWER WIRING AND DISCONNECT BY EC

MAKEUP AIR UNITS

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 6-1
PACKAGED COOLING UNIT FUEL/BRAKE/TIRE REPAIR... COMM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 6LB 38,40 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 5-2
PACKAGED COOLING UNIT MAINTENANCE BUILDING LAN ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LQ 37,39 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 5-1
PACKAGED COOLING UNIT MAINTENANCE BUILDING COMM ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LJ 34,36 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 4-2
PACKAGED COOLING UNIT OPERATIONS BUILDING TELECOM ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 34,36 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 4-1
PACKAGED COOLING UNIT OPERATIONS BUILDING COMPUTER ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 30,32 POWER WIRING AND DISCONNECT BY EC

AIR CONDITIONING UNIT, 65 kAIC RATED

120V CIRCUIT FOR IONIZATION SYSTEM

HP 6-1
HEAT PUMP FUEL/BRAKE/TIRE REPAIR... CONTROL 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G LB 6,8 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

HP 5-1
HEAT PUMP MAINTENANCE BUILDING BLDG OFFICE 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LG 22.24 POWER WIRING AND DISCONNECT BY EC

HEATING PUMP, 65 kAIC RATED

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 6-1
PACKAGED AIR... FUEL/BRAKE/TIRE REPAIR... FUEL BLDG 4.1 kW 208 1 60 - 31.9 50 60 50 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 6LB 2,4 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-5
PACKAGED AIR... MAINTENANCE BUILDING OFFICE 1.8 kW 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LM 35,37 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-4
PACKAGED AIR... MAINTENANCE BUILDING OFFICE 1.8 kW 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LM 31,33 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-3
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING REVENUE OFFICES 17.6 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 108 1-1/4" 3#4 & 1#8G 5HP 3 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-2
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING BREAK ROOM 17.6 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 107 1" 3#6 & 1#8G 5HP 2 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-1
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING 2ND FLR OFFICES 19.7 kW 480 3 60 - 49 60 60 50 DIV.26 N/A N/A NORMAL 106 1" 3#6 & 1#8G 5HP 1 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-4
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 10.5 kW 480 3 60 - 25 30 30 30 DIV.26 N/A N/A NORMAL 22 3/4" 3#10 & 1#10G DB4 7 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-3
PACKAGED ROOFTOP UNIT OPERTIONS BUILDING OPER. BLDG 11.8 kW 480 3 60 - 29 40 60 40 DIV.26 N/A N/A NORMAL 21 3/4" 3#8 & 1#10G DB4 6 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-2
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 7.1 kW 480 3 60 - 18 20 30 20 DIV.26 N/A N/A NORMAL 20 3/4" 3#12 & 1#12G DB4 5 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-1
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 17.4 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 19 1" 3#6 & 1#8G DB4 4 POWER WIRING AND DISCONNECT BY EC

ROOF TOP UNIT, 65 kAIC RATED

TAG VOLTS Ø HZ FLA(A) MCA(A) MOCP(A) FRAME(A) FUSE SIZE (A) BY TYPE BY

EQUIP

DESCRIPTION LOCATION SERVICE
MOTOR
POWER
(OR) HP

ELECTRICAL DATA DISCONNECT STARTER
EMERGENCY /

NORMAL
CONDUIT

REF #
CONDUIT WIRE PANEL CIRCUIT REMARK
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EF 8-1 EXHAUST FAN DETAIL/CLEANING BUILDING
DETAILING/CLEANIN

EQUIP. RM 1/4 120 1 60 2.9 4 15 - - DIV.26
N/A N/A

NORMAL
- 3/4" 2#12 & 1#12G

8LA 24
MOTOR RATED SWITCH

EF 7-2 EXHAUST FAN BUS WASH/BRAKE DYNO BUILDING BUS WASH 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 174 3/4" 3#12 & 1#12G MCC6 5 POWER WIRING AND DISCONNECT BY EC

EF 7-1 EXHAUST FAN BUS WASH/BRAKE DYNO BUILDING BUS WASH 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 174 3/4" 3#12 & 1#12G MCC6 5 POWER WIRING AND DISCONNECT BY EC

EF 6-9 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... FUEL RM 115 1/2 120 1 60 6.4 8 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 42 MOTOR RATED SWITCH

EF 6-8 EXHAUST FAN
FUEL/BRAKE/TIRE REPAIR

BUILDING
FLUID TANK 110/GREESE

TANK 109 1/10 120 1 60 1.5 2 15 - - DIV.26
N/A N/A

NORMAL
- 3/4" 2#12 & 1#12G

6LB 9
MOTOR RATED SWITCH

EF 6-7 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... C.A. 111/TEL. 112 3 480 3 60 4.8 6 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G MCC5 9 POWER WIRING AND DISCONNECT BY EC

EF 6-6 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... LOCKER/LAUNDRY 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 5 MOTOR RATED SWITCH

EF 6-5 (E) EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... WOMEN'S RM ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 6LB 3 EXISTING TO REMAIN

EF 6-4 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... MEN'S RM 1/15 120 1 60 1.3 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 1 MOTOR RATED SWITCH

EF 6-3 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... BODY/SHOP 118/116 10 480 3 60 14 17.5 30 30 30 DIV.26 1 DIV.23 NORMAL 173 3/4" 6#12 & 1#12G MCC6 4 POWER WIRING AND DISCONNECT BY EC

EF 6-2 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... FUEL AREA RM 115 15 480 3 60 21 26.2 40 60 40 DIV.26 2 DIV.23 NORMAL 172 1" 6#10 & 1#10G MCC6 3 POWER WIRING AND DISCONNECT BY EC

EF 6-1 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... BRAKE/BST RM 114/001 20 480 3 60 27 33.8 50 60 50 DIV.26 2 DIV.23 NORMAL 171 1" 6#10 & 1#10G MCC6 2 POWER WIRING AND DISCONNECT BY EC

EF 5-43 (E) EXHAUST FAN MAINTENANCE BUILDING PAINT BOOTH ( E ) - - - - - - - - DIV.26 - - NORMAL - - - 5HJ 19 EXISTING TO REMAIN

EF 5-42 EXHAUST FAN MAINTENANCE BUILDING FUEL RM 102 1/4 120 1 60 7.25 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LT 13 MOTOR RATED SWITCH

EF 5-41 EXHAUST FAN MAINTENANCE BUILDING UPHOLSTERY SHOP RM... 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LS 6 MOTOR RATED SWITCH

EF 5-40 EXHAUST FAN MAINTENANCE BUILDING LOADING ABY RM 170 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LK 3 MOTOR RATED SWITCH

EF 5-39 EXHAUST FAN MAINTENANCE BUILDING EQUIP. STOR. RM 129 1/6 120 1 60 2.3 3 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LD 6 MOTOR RATED SWITCH

EF 5-38 EXHAUST FAN MAINTENANCE BUILDING TRAN DYN. RM 105 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LN 10 MOTOR RATED SWITCH

EF 5-37 EXHAUST FAN MAINTENANCE BUILDING ENG. DYN. RM 103 7 1/2 480 3 60 11 13.8 20 30 20 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5A 11 POWER WIRING AND DISCONNECT BY EC

EF 5-36 (E) EXHAUST FAN MAINTENANCE BUILDING ELEC RM 220 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - MCC5 10 EXISTING TO REMAIN

EF 5-35 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 184 1/2 120 1 60 6.4 8 15 - - DIV.26 N/A N/A NORMAL 128 3/4" 3#12 & 1#12G 5LA 6 MOTOR RATED SWITCH

EF 5-34 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 185 2 480 3 60 3.2 4 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

EF 5-33 EXHAUST FAN MAINTENANCE BUILDING C.A. RM 139 3 480 3 60 4.8 6 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HE 20 POWER WIRING AND DISCONNECT BY EC

EF 5-32 EXHAUST FAN MAINTENANCE BUILDING LUBE RM 138 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LH 24 MOTOR RATED SWITCH

EF 5-31 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 137 2 480 3 60 3.2 4 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HE 20 POWER WIRING AND DISCONNECT BY EC

EF 5-30 (E) EXHAUST FAN MAINTENANCE BUILDING TEL RM 136 ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 5LH 24 EXISTING TO REMAIN

EF 5-29 EXHAUST FAN MAINTENANCE BUILDING STORAGE RM 155 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 138 3/4" 3#12 & 1#12G MCC5 38 POWER WIRING AND DISCONNECT BY EC

EF 5-28 EXHAUST FAN MAINTENANCE BUILDING BODY SHOP RM 174 20 480 3 60 27 33.8 60 60 50 DIV.26 2 DIV.23 NORMAL 148 1" 6#10 & 1#10G MCC5A 9 POWER WIRING AND DISCONNECT BY EC

EF 5-27 (E) EXHAUST FAN MAINTENANCE BUILDING LOCKER RM 167 ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 5LS 4 EXISTING TO REMAIN

EF 5-26 EXHAUST FAN MAINTENANCE BUILDING REV. TOIL. RM 160/161 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LS 2 MOTOR RATED SWITCH

EF 5-25 EXHAUST FAN MAINTENANCE BUILDING COMP EXCH RM 148 7 1/2 480 3 60 11 13.8 20 30 20 DIV.26 1 DIV.23 NORMAL 147 3/4" 6#12 & 1#12G MCC5A 8 POWER WIRING AND DISCONNECT BY EC

EF 5-24 EXHAUST FAN MAINTENANCE BUILDING BLDG MAIN. RM 150 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 137 3/4" 3#12 & 1#12G MCC5 37 POWER WIRING AND DISCONNECT BY EC

EF 5-23 (E) EXHAUST FAN MAINTENANCE BUILDING COMP REP RM 143 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - 5LM 39 EXISTING TO REMAIN

EF 5-22 EXHAUST FAN MAINTENANCE BUILDING MACHINE RM 145 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 136 3/4" 3#12 & 1#12G MCC5 36 POWER WIRING AND DISCONNECT BY EC

EF 5-21 EXHAUST FAN MAINTENANCE BUILDING MACHINE RM 144 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 135 3/4" 3#12 & 1#12G MCC5 35 POWER WIRING AND DISCONNECT BY EC

EF 5-20 EXHAUST FAN MAINTENANCE BUILDING CLEAN SHOP 141 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 134 3/4" 3#12 & 1#12G MCC5 34 POWER WIRING AND DISCONNECT BY EC

EF 5-19 EXHAUST FAN MAINTENANCE BUILDING BREAK RM 121 1 1/2 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL 133 3/4" 3#12 & 1#12G MCC5 33 POWER WIRING AND DISCONNECT BY EC

EF 5-18 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 108 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 132 3/4" 3#12 & 1#12G MCC5 32 POWER WIRING AND DISCONNECT BY EC

EF 5-17 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 107 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 131 3/4" 3#12 & 1#12G MCC5 31 POWER WIRING AND DISCONNECT BY EC

EF 5-16 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 106 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 130 3/4" 3#12 & 1#12G MCC5 30 POWER WIRING AND DISCONNECT BY EC

EF 5-15 (E) EXHAUST FAN MAINTENANCE BUILDING JAN RM 114 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - - - 5LP 40 EXISTING TO REMAIN

EF 5-14 (E) EXHAUST FAN MAINTENANCE BUILDING WOMEN/SH RM 115 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 38 EXISTING TO REMAIN

EF 5-13 EXHAUST FAN MAINTENANCE BUILDING MEN'S RM 109 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 36 MOTOR RATED SWITCH

EF 5-12 (E) EXHAUST FAN MAINTENANCE BUILDING MEN'S RM 214, WOMEN 213 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 34 EXISTING TO REMAIN

EF 5-11 EXHAUST FAN MAINTENANCE BUILDING JAN RM 219 1/15 120 1 60 1.3 2.00 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 32 MOTOR RATED SWITCH

EF 5-10 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 129 3/4" 3#12 & 1#12G MCC5 29 POWER WIRING AND DISCONNECT BY EC

EF 5-9 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 128 3/4" 3#12 & 1#12G MCC5 28 POWER WIRING AND DISCONNECT BY EC

EF 5-8 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 127 3/4" 3#12 & 1#12G MCC5 27 POWER WIRING AND DISCONNECT BY EC

EF 5-7 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 126 3/4" 3#12 & 1#12G MCC5 26 POWER WIRING AND DISCONNECT BY EC

EF 5-6 EXHAUST FAN MAINTENANCE BUILDING STEAM CLEANER 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 146 3/4" 6#12 & 1#12G MCC5A 7 POWER WIRING AND DISCONNECT BY EC

EF 5-5 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 145 1" 6#10 & 1#10G MCC5A 6 POWER WIRING AND DISCONNECT BY EC

EF 5-4 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 144 1" 6#10 & 1#10G MCC5A 5 POWER WIRING AND DISCONNECT BY EC

EF 5-3 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 143 1" 6#10 & 1#10G MCC5A 4 POWER WIRING AND DISCONNECT BY EC

EF 5-2 EXHAUST FAN MAINTENANCE BUILDING RM 181 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 142 1" 6#10 & 1#10G MCC5A 3 POWER WIRING AND DISCONNECT BY EC

EF 5-1 EXHAUST FAN MAINTENANCE BUILDING RUNNING REPAIR RM 181 25 480 3 60 34 42.5 70 100 70 DIV.26 2 DIV.23 NORMAL 141 1-1/4" 6#8 & 1#10G MCC5A 2 POWER WIRING AND DISCONNECT BY EC

EF 4-4 EXHAUST FAN OPERATIONS BUILDING OPER BLDG LOCKER 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 8 MOTOR RATED SWITCH

EF 4-3 EXHAUST FAN OPERATIONS BUILDING OPER BLD ELEC RM 103 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 6 MOTOR RATED SWITCH

EF 4-2 EXHAUST FAN OPERATIONS BUILDING OPER BLD MEN'S RM 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 4 MOTOR RATED SWITCH

EF 4-1 EXHAUST FAN OPERATIONS BUILDING OPER BLDG REST RM 1/4 120 1 60 2.9 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 2 MOTOR RATED SWITCH
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SF 6-2 SUPPLY FAN FUEL/BRAKE/TIRE REPAIR... BASEMENT 001 5 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 169 3/4" 3#12 & 1#12G MCC6 7 POWER WIRING AND DISCONNECT BY EC

SF 6-1 SUPPLY FAN FUEL/BRAKE/TIRE REPAIR... TIRE BAY RM 116 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 170 3/4" 3#12 & 1#12G MCC6 6 POWER WIRING AND DISCONNECT BY EC

SF 5-16 SUPPLY FAN MAINTENANCE BUILDING LOADING ABY RM 170 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 7 POWER WIRING AND DISCONNECT BY EC

SF 5-15 SUPPLY FAN MAINTENANCE BUILDING TRAIN DYN. RM105 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 8 POWER WIRING AND DISCONNECT BY EC

SF 5-14 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 220  1 1/2 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 11 POWER WIRING AND DISCONNECT BY EC

SF 5-13 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 184 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

SF 5-12 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 185 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

SF 5-11 (E) SUPPLY FAN MAINTENANCE BUILDING ELEC RM 137 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - 5HE 20 EXISTING TO REMAIN

SF 5-10 SUPPLY FAN MAINTENANCE BUILDING STORAGE RM 155 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 125 3/4" 3#12 & 1#12G MCC5 25 POWER WIRING AND DISCONNECT BY EC

SF 5-9 SUPPLY FAN MAINTENANCE BUILDING BLD MAINT.RM 150 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 124 3/4" 3#12 & 1#12G MCC5 24 POWER WIRING AND DISCONNECT BY EC

SF 5-8 SUPPLY FAN MAINTENANCE BUILDING COMP. SHOP.RM143 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 123 3/4" 3#12 & 1#12G MCC5 23 POWER WIRING AND DISCONNECT BY EC

SF 5-7 (E) SUPPLY FAN MAINTENANCE BUILDING MECH SHOP RM 144 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL 122 3/4" 3#12 & 1#12G MCC5 22 EXISTING TO REMAIN

SF 5-6 SUPPLY FAN MAINTENANCE BUILDING CLEAN SHOP RM 141 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 121 3/4" 3#12 & 1#12G MCC5 21 POWER WIRING AND DISCONNECT BY EC

SF 5-5 SUPPLY FAN MAINTENANCE BUILDING BRAKE RM 121 1.5 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL 120 3/4" 3#12 & 1#12G MCC5 20 POWER WIRING AND DISCONNECT BY EC

SF 5-4 SUPPLY FAN MAINTENANCE BUILDING REBUILT RM 106 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 119 3/4" 3#12 & 1#12G MCC5 19 POWER WIRING AND DISCONNECT BY EC

SF 5-3 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 118 3/4" 3#12 & 1#12G MCC5 18 POWER WIRING AND DISCONNECT BY EC

SF 5-2 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 117 3/4" 3#12 & 1#12G MCC5 17 POWER WIRING AND DISCONNECT BY EC

SF 5-1 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 116 3/4" 3#12 & 1#12G MCC5 16 POWER WIRING AND DISCONNECT BY EC

SF 4-1 SUPPLY FAN OPERATIONS BUILDING ELEC RM 103 1/4 120 1 60 5.8 7.25 20 - - DIV.26 1 DIV.23 NORMAL - 3/4" 2#12 & 1#12G 4LC 38 MOTOR RATED SWITCH
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REPLACEMENT OF MECHANICAL UNITS AT SANTA ANA
BUS BASE

4301 W MacArthur Blvd, Santa Ana, CA 92704

VICINITY MAP
PROJECT LOCATION

SHEET INDEX
GENERAL

G-000 COVERSHEET

G-100 OVERALL SITE PLAN

MECHANICAL DEMO

MD-200 OPERATIONS BUILDING MECHANICAL DEMO ROOF PLAN

MD-210 MAINTENANCE BUILDING MECHANICAL DEMO ROOF PLAN

MD-220 FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL DEMO ROOF PLAN

MD-230 BUS WASH/BRAKE DYNO BUILDING MECHANICAL DEMO ROOF PLAN

MD-240 DETAIL/CLEANING BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO

ED-210 OPERATIONS BUILDING ELECTRICAL DEMO ROOF PLAN

ED-220 MAINTENANCE BUILDING ELECTRICAL OVERALL DEMO ROOF PLAN

ED-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL DEMO ROOF PLAN

ED-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL DEMO ROOF PLAN

ED-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL DEMO ROOF PLAN

ED-230 FUEL/BRAKE/TIRE REPAIR BUILDING ELECTRICAL DEMO ROOF PLAN

ED-240 BUS WASH/BRAKE DYNO BUILDING ELETRICAL DEMO ROOF PLAN

ED-250 DETAIL/CLEANING BUILDING ELECTRICAL DEMO ROOF PLAN

STRUCTURAL

S-100 GENERAL NOTES

S-200 OVERALL PLAN

S-300 OPERATIONS BUILDING STRUCTURAL ROOF PLAN

S-301 MAINTENANCE BUILDING STRUCTURAL ROOF PLAN

S-302 FUEL/BRAKE/TIRE REPAIR BUILDING STRUCTURAL ROOF PLAN

S-303 BUS WASH/BRAKE DYNO BUILDING STRUCTURAL ROOF PLAN

S-304 DETAIL/CLEANING BUILDING STRUCTURAL ROOF PLAN

S-600 ANCHORAGE SCHEDULES

ARCHITECTURAL

A-100 ARCHITECTURAL SITE PLAN

A-500 DETAILS

EQUIPMENT

Q-001 INDUSTRIAL EQUIPMENT - GENERAL NOTES

Q-101 FUEL/BREAKE/TIRE REPAIR BUILDING - BELLOW VACUUM SYSTEM PLAN

Q-102 FUEL/BREAKE/TIRE REPAIR BUILDING - BELLOW VACUUM SYSTEM ROOF PLAN

Q-600 INDUSTRIAL EQUIPMENT - DETAILS

MECHANICAL

M-001 MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS

M-002 PROJECT NOTES AND SHEET INDEX

M-003 FAN SCHEDULE

M-004 ROOFTOP AND MAKE UP AIR SCHEDULES

M-005 HEAT PUMP AND AIR CONDITIONER SCHEDULES

M-006 MECHANICAL DETAILS

M-007 MECHANICAL DETAILS

M-008 MECHANICAL CONTROLS

M-009 MECHANICAL CONTROLS

M-200 OPERATIONS BUILDING MECHANICAL ROOF PLAN

M-210 MAINTENANCE BUILDING OVERALL MECHANICAL ROOF PLAN

M-211 MAINTENANCE BUILDING SECTION ONE MECHANICAL ROOF PLAN

M-212 MAINTENANCE BUILDING SECTION TWO MECHANICAL ROOF PLAN

M-213 MAINTENANCE BUILDING SECTION THREE MECHANICAL ROOF PLAN

M-220 FUEL/BRAKE/TIRE REPAIR BUILDING MECHANICAL ROOF PLAN

M-230 BUS WASH/BRAKE DYNO BUILDING MECHANICAL ROOF PLAN

M-240 DETAIL/CLEANING BUILDING MECHANICAL ROOF PLAN

M-300 TITLE 24 CODE COMPLIANCE

M-301 TITLE 24 CODE COMPLIANCE

ELECTRICAL

E-001 SYMBOLS, NOTES AND ANNOTATIONS

E-002 SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX

E-210 OPERATIONS BUILDING ELECTRICAL ROOF PLAN

E-220 MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN

E-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN

E-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN

E-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN

E-230 FUEL-BRAKE-TIRE REPAIR BUILDING ELECTRICAL ROOF PLAN

E-240 BUS WASH-BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN

E-250 DETAIL-CLEANING BUILDING ELECTRICAL ROOF PLAN

E-500 ELECTRICAL DETAILS

E-600 ELECTRICAL SINGLE LINE DIAGRAM

E-601 ELECTRICAL SINGLE LINE DIAGRAM

E-700 PANEL SCHEDULES

E-701 PANEL SCHEDULES

E-702 PANEL SCHEDULES

E-703 PANEL SCHEDULES

E-704 PANEL SCHEDULES

E-800 CONDUIT SCHEDULES

E-801 CONDUIT SCHEDULES

E-802 CONDUIT SCHEDULES

PROJECT DESCRIPTION: 
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL EQUIPMENT ON THE 
OPERATIONS, MAINTENANCE, BRAKE, BUS WASH, FUELING AND CLEANING BUILDING AT THE 
OCTA SANTA ANA BUS BASE. WORK ALSO INCLUDES THE REPLACEMENT OF THE ROOFTOP 
CYCLONE UNITS AT THE FUEL / BREAK / TIRE REPAIR BUILDING

APPLICABLE CODES:
2022 CALIFORNIA MECHANICAL CODE
2022 CALIFORNIA PLUMBING CODE
2022 NATIONAL ELECTRICAL CODE
2022 TITLE 24 REQUIREMENTS
CALGREEN STANDARDS

GENERAL INFORMATION

GENERAL NOTES
1 DO NOT SCALE DRAWINGS.

2 ITEMS INDICATED ON THESE DRAWINGS ARE NEW, UNLESS NOTED OTHERWISE.

3 CONTRACTOR TO PROVIDE ROOFTOP SUPPORT SYSTEMS PER SPECIFICATIONS FOR ALL PIPING,
CONDUITS, AND ALL OTHER ITEMS NOT OTHERWISE DIRECTLY OR INDIRECTLY ATTACHED TO THE
BUILDINGS, PROVIDE SYSTEMS AS REQUIRED TO ACCOMMODATE EXISTING PIPING, CONDUITS, ETC.
AND ANY NEW PIPING, CONDUITS, ETC.

4 CONTRACTOR TO PROTECT IN PLACE ALL PORTIONS OF THE BUILDINGS NOT IN SCOPE OR NOT
INTENDED TO BE DEMOLISHED OR OTHERWISE PATCHED AND REPAIRED.

5 THE FOLLOWING GENERAL NOTES APPLY TO THE ENTIRE SET OF DRAWINGS AND ARE NOT SPECIFIC
TO ANY ONE DISCIPLINE

6 IT IS THE CONTRACTORS RESPONSIBILITY TO REVIEW AND COORDINATE THE WORK OF
ALL SUB-CONTRACTORS, TRADES AND SUPPLIERS WITH REQUIREMENTS OF THE CONTRACT
BEFORE COMMENCING CONSTRUCTION, AND ASSURE THAT ALL PARTIES ARE AWARE OF ALL
REQUIREMENTS, REGARDLESS OF WHERE THE REQUIREMENTS OCCUR IN THE CONTRACT
DOCUMENTS, WHICH MIGHT AFFECT THE WORK OF THAT PARTY.

7 THE WORK DESCRIBED BY THE DRAWINGS OF ANY ONE DISCIPLINE MAY BE AFFECTED BY THE WORK
DESCRIBED ON DRAWINGS OF ANOTHER DISCIPLINE AND MAY REQUIRE CROSS REFERENCE. PARTIAL
SETS OF DRAWINGS ARE INCOMPLETE AND SHOULD NOT BE DISTRIBUTED OR UTILIZED BY THE
CONTRACTOR.

8 THE DRAWINGS AND SPECIFICATIONS ESTABLISH MINIMUM REQUIREMENTS FOR THE DESIGN AND
CONSTRUCTION OF THE PROJECT.

9 ARCHITECT IS NOT RESPONSIBLE FOR ACCURACY OF EXISTING CONDITIONS SHOWN IN THESE
DOCUMENTS.  GC SHALL CONTACT ARCHITECT IMMEDIATELY IF ANY DISCREPANCIES OCCUR IN THE
FIELD.

10 THE DRAWINGS IN THIS SET ARE DIAGRAMMATIC AND ILLUSTRATE THE INTENT OF THE DESIGN.

11 THE CONTRACTOR SHALL IDENTIFY AND NOTIFY IN WRITING TO THE ARCHITECT CONFLICTS BETWEEN
THE WORK OF DIFFERENT PARTIES, AND DISCREPANCIES BETWEEN THE DOCUMENTS AND THE
ACTUAL CONDITIONS AT THE EARLIEST POSSIBLE DATE SO AS TO ALLOW REASONABLE AND
ADEQUATE TIME FOR THE CONFLICT TO BE RESOLVED WITHOUT DELAYING THE WORK. ALL
DEVIATIONS FROM THAT WHICH IS REQUIRED BY THE CONTRACT DOCUMENTS MUST BE APPROVED IN
ADVANCE BY THE ARCHITECT AND OWNER PRIOR TO PROCEEDING.

12 THE GENERAL NOTES, SYMBOLS AND DEFINITIONS APPLICABLE TO EACH DISCIPLINE CAN BE FOUND AT
THE FRONT OF EACH DISCIPLINE’S SET OF DRAWINGS AND IS LISTED AS PART OF THE OVERALL
PROJECT INDEX OF DRAWINGS.

13 THE CONTRACTOR IS RESPONSIBLE TO COMPLY WITH ALL APPLICABLE LAWS, CODES, REGULATIONS
AND ORDINANCES OF THE PLACE (CITY, COUNTY, DISTRICT, AND STATE) WHERE THE PROJECT IS
LOCATED.

14 THE CONTRACTOR SHALL OBTAIN ALL REQUIRED PERMITS (IF REQUIRED) AND SIMILAR RELEASES
REQUIRED FOR THE CONSTRUCTION AND OCCUPANCY OF THE PROJECT. THE CONTRACTOR SHALL
FURNISH COPIES OF ALL SUCH ITEMS TO THE OWNER AND ARCHITECT WITHIN 10 DAYS OF RECEIPT OF
SUCH ITEMS. IF PERMITS ARE ISSUED SUBJECT TO CERTAIN CONDITIONS OR REVISIONS TO THE WORK
OR IF PERMITS ARE DELAYED FOR ANY REASON, THE CONTRACTOR SHALL IMMEDIATELY NOTIFY THE
OWNER AND ARCHITECT.

15 THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR MEANS, METHODS AND SEQUENCES OF
CONSTRUCTION.

16 THE CONTRACTOR SHALL PROMPTLY REMOVE AND PROPERLY DISPOSE OF ALL CONSTRUCTION  AND
DEMOLITION DEBRIS. THE CONTRACTOR SHALL OBTAIN APPROVAL OF OWNER FOR DETAILS RELATED
TO ALL SITE ACCESS AND REMOVAL PLANS

17 CONTRACTOR NOT TO STORE NEW OR REMOVED MECHANICAL UNITS ON BUILDING ROOFTOPS

18 THE CONTRACTOR SHALL BECOME FAMILIAR WITH AND COMPLY WITH OWNER’S PROCEDURES FOR
MAINTAINING A SECURE SITE AND BUILDING AS NOTED IN THE OCTA DIVISION 1 SPECIFICATIONS.

19 EACH INSTALLER SHALL EXAMINE THE SUBSTRATE CONDITION AND/OR SITE CONDITIONS WHICH
AFFECT THE QUALITY OF EACH PRODUCT TO BE INSTALLED. IF ANY CONDITIONS EXIST WHICH WILL
HAVE A DETRIMENTAL EFFECT ON THE QUALITY OF THE INSTALLATION, THE INSTALLER SHALL
IMMEDIATELY ADVISE THE CONTRACTOR. INSTALLATION SHALL NOT PROCEED UNTIL THE
UNSATISFACTORY CONDITIONS ARE CORRECTED. INSTALLATION OF PRODUCTS SHALL SIGNIFY
ACCEPTANCE BY THE INSTALLER OF THE SUBSTRATE CONDITIONS.

20 THE CONTRACTOR SHALL MAINTAIN A CURRENT/UPDATED RECORD OF DRAWINGS ON SITE AT ALL
TIMES.

21 CONTRACTOR SHALL PROVIDE TEMPORARY HVAC UNITS WHILE THE PERMANENT MECHANICAL
SYSTEMS ARE BEING REPLACED.

22 GC NOT TO PLACE CRANE OVER UNDERGROUND STORAGE TANKS.

23 CONTRACTOR TO COORDINATE WITH OCTA FACILITIES MAINTENANCE, SUBMITTING A LAYDOWN PLAN
WITH CRANE LOCATIONS PER THE HSE SPECIFICATION DOCUMENTS. CONTRACTOR TO SUBMIT A
CRANE PLAN FOR OCTA HSE DEPARTMENT TO REVIEW AND CERTIFY.

24 PATCH AND REPAIR EXISTING BUILT UP ROOFING SYSTEM AS NEEDED PER MFR REQUIREMENTS WITH
A MINIMUM OVERLAP OF 48". SEE ALSO SPEC 07 52 16.

25 CONSTRUCTION SEQUENCE: THE WORK SHALL BE PERFORMED IN TWO PHASES, THE DEMOLITION
PHASE, AND THE NEW CONSTRUCTION PHASE. ALL CRANE WORK FOR THE DEMOLITION PHASE
INCLUDING REMOVAL OF EXISTING HVAC UNITS SHALL BE COMPLETED ON A NORMAL WORKDAY
BETWEEN 7:00AM AND 4:00PM. ALL CRANE WORK FOR THE NEW CONSTRUCTION PHASE INCUDING
SETTING THE NEW HVAC SHALL BE COMPLETED ON A SUBSEQUENT NORMAL WORK DAY BETWEEN
7:00AM AND 4:00PM.

26 ALL REMOVED DEMOLISHED EQUIPMENT SHALL BE LEGALLY DISPOSED OFF THE SITE THE SAME DAY
OF REMOVAL AT CONTRACTOR’S EXPENSE.

27 CONTRACTOR TO PROVIDE TEMPORARY HVAC UNITS FOR BUILDINGS WHILE THE PERMENANT HVAC
FOR THAT BUILDING IS BEING WORKED ON
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ABBREVIATIONS
(E) EXISTING

AB ANCHOR BOLT

AC AIR CONDITIONING

ACT ACOUSTICAL TILE

ADJ ADJACENT/ADJUSTABLE

AFF ABOVE FINISH FLOOR

AFG ABOVE FINISH GRADE

AHU AIR HANDLING UNIT

ALT ALTERNATE NO.

ALUM ALUMINUM

ANOD ANODIZED

ANSI AMERICAN NATIONAL STANDARDS INSTITUTE

APPD APPROVED

APPROX APPROXIMATELY

ARCH ARCHITECT

AVG AVERAGE

BD BOARD

BLDG BUILDING

BLKG BLOCKING

BM BEAM/BENCH MARK

BOS BOTTOM OF STEEL

BOT BOTTOM

BUR BUILT UP ROOFING

CEM CEMENT

CF CUBIC FOOT / FEET

CF/CI CONTRACTOR FURNISHED/CONTRACTOR INSTALLED

CF/OI CONTRACTOR FURNISHED/OWNER INSTALLED

CIP CAST IN PLACE

CJ CONTROL JOINT / CONTRACTION JOINT

CL CENTERLINE

CLG CEILING

CLR CLEAR

CMU CONCRETE MASONRY UNIT

CO CLEAN OUT

COL COLUMN

CONC CONCRETE

COND CONDITION

CONST CONSTRUCTION

CONT CONTINUE / CONTINUATION / CONTINUOUS

COORD COORDINATE

CPT CARPET

CT CERAMIC TILE

CTR CENTER

CU FT CUBIC FOOT / CUBIC FEET

CU YD CUBIC YARDS

CW COLD WATER

D DEPTH / DEEP

DBL DOUBLE

DEG DEGREE

DEL DELETE

DEMO DEMOLITION

DIA DIAMETER

DIAG DIAGONAL

DIM DIMENSION

DISP DISPENSER

DN DOWN

DR DOOR / DRAIN

DTL DETAIL

DWG DRAWING

E EAST

EA EACH

EF EXHAUST FAN

EJ EXPANSION JOINT

EL REFERENCE ELEVATION / EASEMENT LINE

ELEC ELECTRIC / ELECTRICAL

ELEV ELEVATOR / ELEVATION

EMER EMERGENCY

ENGR ENGINEER / ENGINEERING

EOS EDGE OF SLAB

EPDM ETHYLENE PROPYLENE DIENE MONOMOR

EQ EQUAL

EQUIP EQUIPMENT

EST ESTIMATE

ETC ET CETERA

EW EACH WAY

EXP EXPOSED / EXPAND / EXPANSION

FA FIRE ALARM / FACE AREA / FRESH AREA

FACP FIRE ALARM CONTROL PANEL

FD FLOOR DRAIN

FDTN FOUNDATION

FE FIRE EXTINGUISHER

FEC FIRE EXTINGUISHER CABINET

FH FIRE HYDRANT / FIRE HOSE

FHC FIRE HOSE CABINET

FIN FINISH

FIXT FIXTURE

FL FLOW LINE / FLOOR LINE

FLR FLOOR / FLOORING

FR FRAME / FIRE RATED / FIRE RETARTANT

FT FOOT / FEET / FIRE TREATED / FULLY TEMPERED

ABBREVIATIONS
FTG FOOTING

FURN FURNISH / FURNITURE

GA GAGE

GAL GALLONS

GALV GALVANIZED

GC GENERAL CONTRACTOR

GEN GENERAL / GENERATOR

GL GLASS / GROUND LEVEL

GLZ GLAZING

GND GROUND

GYP BD GYPSUM BOARD

HC HANDICAPPED ACCESSIBLE / HOLLOW CORE

HD HEAD / HEAVY DUTY

HDW HARDWARE

HM HOLLOW METAL

HORIZ HORIZONTAL

HT HEIGHT

HVAC HEATING VENTILATION AND AIR CONDITIONING

HW HOT WATER

ID INSIDE DIAMETER / INTERIOR DESIGN

IF INSIDE FACE / INTAKE FAN

IN INCHES

INCL INCLUDING

INSTL INSTALL

INSUL INSULATE / INSULATION

INT INTERIOR / INTERNAL

INV INVERT

INV EL INVERT ELEVATION

J  BOX JUNCTION BOX

JT JOINT

LAM LAMINATE

LAV LAVATORY

LBS POUNDS

LF LINEAR FEET

LH LEFT HAND

LTG LIGHTING

MAINT MAINTENANCE

MATL MATERIAL

MAX MAXIMUM

MECH MECHANICAL

MED MEDIUM

MEMB MEMBRANE

MFG MANUFACTURING

MFR MANUFACTURER

MIN MINIMUM

MISC MISCELLANEOUS

MTL METAL

N NORTH

N/A NOT APPLICABLE

NEG NEGATIVE

NIC NOT IN CONTRACT

NO NUMBER

NOM NOMINAL

NTS NOT TO SCALE

OC ON CENTER

OD OUTSIDE DIAMETER / OUTSIDE DIMENSION

OF/CI OWNER FURNISHED/CONTRACTOR INSTALLED

OF/OI OWNER FURNISHED/OWNER INSTALLED

OH OPPOSITE HAND / OVERHEAD / OVERHANG

OPP OPPOSITE

ORIG ORIGINAL

PAT PATTERN

PCC PRECAST CONCRETE

PERF PERFORATED

PERM PERMANENT

PL PLATE / PROPERTY LINE

PLAM PLASTIC LAMINATE

PLAS PLASTER / PLASTIC

PLBG PLUMBING

PLYWD PLYWOOD

PNL PANEL

PREFAB PREFABRICATED

PREFIN PREFINISHED

PRELIM PRELIMINARY

PREP PREPARATION

PROJ PROJECT

PT PAINT / PRESSURE TREATED

PVC POLYVINYL CHLORIDE

QTY QUANTITY

R RADIUS / RISER

RA RETURN AIR

RCP REFLECTED CEILING PLAN

RD ROOF DRAIN

REBAR REINFORCED STEEL BAR

REF REFERENCE / REFRIGERATOR

REINF REINFORCED / REINFORCEMENT

REQD REQUIRED

REV REVISION

RH RIGHT HAND

RM ROOM

ABBREVIATIONS
RO ROUGH OPENING

ROW RIGHT OF WAY

RTU ROOF TOP UNIT

S SOUTH

SALV SALVAGE

SAN SANITARY

SCHED SCHEDULE / SCHEDULED

SEC SECOND

SECT SECTION

SF SQUARE FOOT / SQUARE FEET / SUPPLY FAN

SGL SINGLE

SIM SIMILAR

SM SHEET METAL / SMALL / SURFACE MOUNTED

SPEC SPECIFICATION(S)

SPLY SUPPLY

SQ SQUARE

SST STAINLESS STEEL

STC SOUND TRANSMISSION CLASS

STD STANDARD

STL STEEL

STL JST STEEL JOIST

STOR STORAGE

STRUCT STRUCTURAL

SURF SURFACE

SUSP SUSPENDED

SYMM SYMMETRICAL

T TREAD

T&B TOP AND BOTTOM

TBD TO BE DETERMINED

TEL TELEPHONE

TEMP TEMPERATURE / TEMPORARY

THK THICK / THICKNESS

THRES THRESHOLD

THRU THROUGH

TO TOP OF ____

TOC TOP OF CONCRETE / TOP OF CURB

TOJ TOP OF JOIST

TOM TOP OF MASONRY

TOP TOP OF PARAPET / TOP OF PAVEMENT

TOS TOP OF STEEL / TOP OF SLAB

TOW TOP OF WALL

TS TUBE STEEL

TYP TYPICAL

UBC UNIFORM BUILDING CODE

UC UNDERCUT

UL UNDERWRITER'S LABORATORIES

UNFIN UNFINISHED

UNO UNLESS NOTED OTHERWISE

UTIL UTILITY

VAR VARIES

VCT VINYL COMPOSITION TILE

VERT VERTICAL

VIF VERIFY IN FIELD

W WEST / WIDTH / WIDE

W/ WITH

W/O WITHOUT

WC WATER CLOSET / WALL COVERING

WD WOOD / WOOD DOOR

WF WIDE FLANGE

WT WEIGHT

YD YARD / YARDS
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PROJECT DESCRIPTION: 
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL EQUIPMENT ON 
OPERATIONS, MAINTENANCE, BRAKE, BUS WASH, FUELING AND CLEANING BUILDING AT THE 
OCTA SANTA ANA BUS BASE. WORK ALSO INCLUDES THE REPLACEMENT OF THE ROOFTOP 

PROJECT DESCRIPTION:
SCOPE OF WORK INCLUDES THE REPLACEMENT OF ROOFTOP MECHANICAL
EQUIPMENT AT THE OCTA SANTA ANA BUS BASE.  WORK ALSO INCLUDES THE
REPLACEMENT OF THE ROOFTOP CYCLONE UNITS.
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CONTRACT NO. C-4-2550

D

DETAIL CLEAN BUILDING
GENERAL
G-000D COVERSHEET
G-100D OVERALL SITE PLAN

MECHANICAL DEMO
MD-240D DETAIL/CLEANING BUILDING MECHANICAL DEMO ROOF PLAN

ELECTRICAL DEMO
ED-250D DETAIL/CLEANING BUILDING ELECTRICAL DEMO ROOF PLAN

STRUCTURAL
S-100D GENERAL NOTES
S-200D OVERALL PLAN
S-304D DETAIL/CLEANING BUILDING STRUCTURAL ROOF PLAN
S-600D ANCHORAGE SCHEDULES

ARCHITECTURAL
A-100D ARCHITECTURAL SITE PLAN
A-500D DETAILS

MECHANICAL
M-001D MECHANICAL GENERAL NOTES, SYMBOLS AND ANNOTATIONS
M-002D PROJECT NOTES AND SHEET INDEX
M-003D FAN SCHEDULE
M-004D ROOFTOP AND MAKE UP AIR SCHEDULES
M-005D HEAT PUMP AND AIR CONDITIONER SCHEDULES
M-006D MECHANICAL DETAILS
M-007D MECHANICAL DETAILS
M-008D MECHANICAL CONTROLS
M-009D MECHANICAL CONTROLS
M-240D DETAIL/CLEANING BUILDING MECHANICAL ROOF PLAN
M-300D TITLE 24 CODE COMPLIANCE
M-301D TITLE 24 CODE COMPLIANCE

ELECTRICAL
E-001D SYMBOLS, NOTES AND ANNOTATIONS
E-002D SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-250D DETAIL-CLEANING BUILDING ELECTRICAL ROOF PLAN
E-500D ELECTRICAL DETAILS
E-600D ELECTRICAL SINGLE LINE DIAGRAM
E-601D ELECTRICAL SINGLE LINE DIAGRAM
E-700D PANEL SCHEDULES
E-701D PANEL SCHEDULES
E-702D PANEL SCHEDULES
E-703D PANEL SCHEDULES
E-704D PANEL SCHEDULES
E-800D CONDUIT SCHEDULES
E-801D CONDUIT SCHEDULES
E-802D CONDUIT SCHEDULES

- DETAIL CLEANING BUILDING

APPLICABLE CODES:
2022 CALIFORNIA MECHANICAL CODE
2022 CALIFORNIA PLUMBING CODE
2022 NATIONAL ELECTRICAL CODE
2022 TITLE 24 REQUIREMENTS
CALGREEN STANDARDS

C-4-2550  EXHIBIT B



MAINTENANCE
BUILDING

FUEL/ BRAKE/ 
TIRE REPAIR 

BUILDING

BUS WASH/ 
BRAKE 
DYNO 

BUILDING

DETAIL/ 
CLEANING 
BUILDING

OPERATIONS
BUILDING

(E) UNDERGROUND STORAGE TANKS. 
CRANES NOT TO BE PLACED ON TOP

ENTRANCE FROM MACARTHUR BLVD

MOORE AVE

(E) OUTSIDE STORAGE 
STRUCTURE

(E) GENERATOR YARD

10' HIGH CMU SITE 
WALL, TYP.

(E) GUARD SHACK

(E) SKYLIGHT, TYP.

POTENTIAL CONSTRUCTION LAY-DOWN 
AREAS, SUBJECT TO OCTA’S APPROVAL

POTENTIAL CONSTRUCTION LAY-DOWN 
AREAS, SUBJECT TO OCTA’S APPROVAL

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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D.1 D.2 D.3

D.A

D.B

D.C

D.D

D:03

D:01 D:01 D:01 D:01

EF 8-1

GENERAL NOTES
1. FOR ALL THE EXISTING EQUIPMENT NOTED TO BE RETAINED AND 

REUSED: 
BEFORE DEMOLITION COMMENCES ON SITE, THE CONTRACTOR 
SHALL SURVEY AND ESTABLISH CONDITION AND CAPACITIES. 
ANY DAMAGE OR DEFICIENCY TO EXISTING EQUIPMENT 
DISCOVERED BY THE CONTRACTOR SHALL BE RECORDED 
AT THIS STAGE BY THE CONTRACTOR AND A FULL WRITTEN 
REPORT SUBMITTED TO THE OWNERS REPRESENTATIVE FOR 
REVIEW. THE REPORT WILL INCLUDE PHOTOGRAPHIC EVIDENCE 
OF DAMAGE.

2. ALL POWER SUPPLIES TO EXISTING EQUIPMENT TO BE 
REMOVED SHALL BE ISOLATED AND MADE SAFE PER NEC PRIOR 
TO DEMOLITION STARTS.

3. THE PIPEWORK AND ASSOCIATED EQUIPMENT TO BE 
DEMOLISHED SHALL BE REMOVED FROM SITE.

4. ALL EQUIPMENT TO BE REUSED SHALL BE CAREFULLY REMOVED 
PRIOR TO DEMOLITON, AND STORED IN A PROTECTED AREA ON 
SITE READY FOR LATER RE-INSTALLATION. EQUIPMENT TO REMAIN 
IN PLACE SHALL BE WELL PROTECTED FROM DAMAGE OR DUST.,

5.     NO EQUIPMENT SHALL BE STORED ON THE ROOF.
6. ANY DAMAGE TO EXISTING EQUIPMENT DURING DEMOLITION 

SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR.
7. ALL PIPEWORK/VALVES IS TO BE REINSULATED TO COMPLY WITH THE 

SPECIFICATION REQUIREMENTS. 
8. CONTRACTOR SHALL REMOVE CONSTRUCTION DEBRIS AND 

VACUUM CLEAN ALL RETAINED EQUIPMENT (INTERNAL AND 
EXTERNAL)- PRIOR TO TEST AND BALANCE.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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REMOVE EXISTING (D)

KEY NOTE###

Keynote Legend

Key Value Keynote Text

D:01 EXISTING MECHANICAL EQUIPMENT TO REMAIN.
D:03 EXISTING EXHAUST FAN TO BE DEMOLISHED.
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8-1

EF

M(D)
WPS

D.1 D.2 D.3

D.A

D.B

D.C

D.D

GENERAL NOTES
1. DISCONNECT EXISTING, TO BE REPLACED, MECHANICAL UNITS POWER 

CONNECTION FROM EXISTING ELECTRICAL PANELS, MOTOR CONTROL 
CENTERS, DISTRIBUTION PANELS. REMOVE EXISTING DISCONNECT 
SWITCHES AND EXISTING WIRES USED FOR POWER CONNECTION TO THE 
EXISTING MECHANICAL UNITS, SALVAGE AND RETURN TO OWNER. PROVIDE 
NEW DISCONNECTS FOR THE NEW MECHANICAL UNIT POWER CONNECTION. 
REFER TO E-200 SERIES SHEETS FOR ADDITIONAL INFORMATION.

(E)  -  EXISTING TO REMAIN, PROTECT IN PLACE.
(D)  -  EXISTING TO BE DEMOLISHED.
$M  -  TOGGLE SWITCH, MOTOR RATED.
       -  NON-FUSED SAFETY SWITCH
WP - WEATHER PROOF

PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH 

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES. 
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING 
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A 
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO 
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION 
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL 
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED 
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM 
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE 
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NONSTRUCTURAL COMPONENTS

1. PLUMBING, MECHANICAL, AND 
ELECTRICAL COMPONENTS

 CBC 1705.12.6PERIODIC

•

•

INSTALLATION OF MECHANICAL AND ELECTRICAL EQUIPMENT, INCLUDING 
DUCTWORK, PIPING SYSTEMS AND THEIR STRUCTURAL SUPPORTS, WHERE 
AUTOMATIC FIRE SPRINKLER SYSTEMS ARE INSTALLED TO VERIFY ONE OF 
THE FOLLOWING REQUIREMENTS (SDC C,D,E,F):

MINIMUM CLEARANCES HAVE BEEN PROVIDED AS REQUIRED BY ASCE-7 
SECTION 13.2.3
A NOMINAL CLEARANCE OF NOT LESS THAN 3 INCHES HAS BEEN 
PROVIDED BETWEEN FIRE PROTECTION SPRIKLER SYSTEM DROPS AND 
SPRIGS AND: STRUCTURAL MEMBERS NOT USED COLLECTIVELY OR 
INDEPENDENTLY TO SUPPORT THE SPRINKERS; EQUIPMENT ATTACHED 
TO THE BUILDING STRUCTURE; AND OTHER SYSTEMS' PIPING

PERIODIC

•

•

DESIGNATED SEISMIC SYSTEMS - EXAMINE DESIGNATED SEISMIC SYSTEMS 
REQUIRING SEISMIC QUALIFICATION IN ACCORDANCE WITH ASCE 7 SECTION 
13.2.2  AND VERIFY THAT THE LABEL, ANCHORAGE AND MOUNTING CONFORM 
TO THE CERTIFICATE OF COMPLIANCE (SDC C,D,E,F):

ACTIVE MECHANICAL AND ELECTRICAL EQUIPMENT THAT MUST REMAIN 
OPERABLE FOLLOWING THE DESIGN EARTHQUAKE GROUND MOTION
COMPONENTS WITH HAZARDOUS SUBSTANCES AND ASSIGNED A 
COMPONENT IMPORTANCE FACTOR, I p OF 1.5.

 CBC 1705.12.4

INSPECTION AND TESTING REQUIREMENTS ON THIS SHEET ARE IN 
ACCORDANCE WITH SECTION 1705 OF THE CALIFORNIA BUILDING CODE (CBC)
AND HAVE BEEN IDENTIFIED AS A STATEMENT OF SPECIAL INSPECTIONS AS 
REQUIRED BY CBC SECTION 1704.3. THE OWNER OF THE OWNER'S AUTHORIZED 
AGENT, OTHER THAN THE CONTRACTOR, SHALL EMPLOY ONE OR MORE 
APPROVED AGENCIES TO PROVIDE THE SPECIAL INSPECTIONS AND TESTS 
DURING CONSTRUCTION AS REQUIRED BY CBC SECTION 1705 AND IDENTIFY THE 
APPROVED AGENCIES TO THE BUILDING OFFICIAL. THESE SPECIAL 
INSPECTIONS AND TESTS ARE IN ADDITION TO THE INSPECTIONS BY THE 
BUILDING OFFICIAL THAT ARE IDENTIFIED IN CBC SECTION 110. SPECIAL 
INSPECTORS SHALL BE QUALIFIED IN ACCORDANCE WITH CBC SECTION 1704.2.1, 
AND ALL OTHER APPLICABLE SECTIONS AND STANDARDS.

STATEMENT OF SPECIAL INSPECTIONS

SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS 
PRESENT CONTINUOUSLY WHEN AND WHERE THE WORK TO 
BE INSPECTED IS BEING PERFORMED

CONTINUOUS

SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS 
INTERMITTENTLY PRESENT WHERE THE WORK HAS BEEN OR 
IS BEING PERFORMED AND AT THE COMPLETION OF WORK.

PERIODIC

A QUALIFIED PERSON EMPLOYED OR RETAINED BY AN 
APPROVED AGENCY AND APPROVED BY THE BUILDING 
OFFICIAL AS HAVING THE COMPETENCE NECESSARY TO 
INSPECT A PARTICULAR TYPE OF CONSTRUCTION 
REQUIRING SPECIAL INSPECTION.

SPECIAL 
INSPECTOR

INSPECTION OF CONSTRUCTION REQUIRING THE EXPERTISE 
OF AN APPROVED SPECIAL INSPECTOR IN ORDER TO 
ENSURE COMPLIANCE WITH THE BUILDING CODE AND THE 
APPROVED CONSTRUCTION DOCUMENTS.

SPECIAL 
INSPECTION

DEFINITIONS

INDICATES SPECIAL INSPECTION OF ITEM MAY BE 
REQUIRED FOR THE WORK DEFINED IN THE CONSTRUCTION 
DOCUMENTS FOR THIS PROJECT.

REFERENCES 
CODES/STANDARDS

SPECIAL INSPECTION AND TEST REQUIREMENTS

TYPE REQUIRED INSPECTIONS AND/OR TESTSFREQUENCY
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing - 
any errors or omissions shall be reported to Stantec without delay.
The Copyrights to all designs and drawings are the property of Stantec. Reproduction or use 
for any purpose other than that authorized by Stantec is forbidden.
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GENERAL NOTES ABBREVIATIONS

1.
A.
B.
C.
D.

A.
B.
C.
D.

a.
b.

E.
a.

F.

II. DESIGN LOADS:

WIND LOAD:     
ULTIMATE DESIGN BASIC WIND SPEED Vult 95 MPH
WIND EXPSOURE CATEGORY: C
INTERNAL PRESSURE COEFFICIENT (GCPi): +/- 0.18
GUST EFFECT FACTOR (G): 0.85

2. SEISMIC LOAD:
SITE CLASS: D (DEFAULT)
RISK CATEGORY: II
SEISMIC IMPORTANCE FACTOR (I p): 1.00
MAPPED SPECTRAL RESPONSE:

SHORT PERIOD SS: 1.32g
1-SECOND PERIOD S1: 0.48 g

DESIGN SPECTRAL RESPONSE (5% DAMPED):
SHORT PERIOD SDS:  1.06 g

SEISMIC DESIGN CATEGORY: D

1.

2.
A.
B.

3.

4.

5.

6.

7.

8.

9.

10.

11.

I. GENERAL NOTES:

ALL STRUCTURAL WORK SHALL CONFORM TO THE DRAWINGS, THE PROJECT SPECIFICATIONS, 
ALL DRAWING NOTES, AND THE 2022 CALIFORNIA BUILDING CODE (CBC).

ALL APPLICABLE REFERENCE STANDARDS, AS MODIFIED BY THE BUILDING CODE, INCLUDE:
ASCE/SEI 7-16: MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES
AWS D1.1: STRUCTURAL WELDING CODE - STEEL

THE SCOPE OF WORK IS NOT SOLELY DEFINED BY THESE DOCUMENTS.

TYPICAL DETAILS APPLY THROUGHOUT THE PROJECT, EVEN IF NOT SPECIFICALLY REFERENCED 
IN PLANS OR DETAILS. DETAILS OF CONSTRUCTION NOT FULLY SHOWN OR NOTED ON THE 
DRAWINGS NOR CALLED OUT IN THE SPECIFICATIONS SHALL BE OF THE SAME SIZE AND 
CHARACTER AS FOR SIMILAR CONDITIONS WHICH ARE SHOWN AND NOTED.

ALL FORCES INDICATED IN THE STRUCTURAL DRAWINGS ARE SERVICE LOADS AS DEFINED BY 
ASCE-7, UNLESS NOTED OTHERWISE.

DO NOT USE SCALED DIMENSIONS; USE ONLY WRITTEN DIMENSIONS. WHERE NO DIMENSION IS 
PROVIDED, CONSULT THE ARCHITECT FOR CLARIFICATIONS BEFORE PROCEEDING WITH WORK.

THE CONTRACTOR SHALL BE SOLELY RESPONSIBLE FOR THE CONDITIONS OF THE JOB SITE 
INCLUDING SAFETY OF PERSONS AND PROPERTY AND THE MEANS AND METHODS OF 
CONSTRUCTION.

ALL STRUCTURAL WORK SHALL BE COORDINATED WITH ARCHITECTURAL, MECHANICAL, 
ELECTRICAL, PLUMBING, ETC. REQUIREMENTS. REFER TO ARCHITECTURAL DRAWINGS FOR 
DIMENSIONS NOT SHOWN ON PLAN. DISCREPANCIES AND/OR INTERFERENCES SHALL BE 
REPORTED TO THE ARCHITECT IMMEDIATELY.

OPENINGS SHALL NOT BE MADE IN ANY STRUCTURAL MEMBER UNLESS SPECIFICALLY SHOWN 
ON THE STRUCTURAL DRAWINGS OR APPROVED BY THE STRUCTURAL ENGINEER.

DEFICIENT WORK AND WORK NOT IN CONFORMANCE WITH THE CONTRACT DOCUMENTS AS 
IDENTIFIED BY THE ARCHITECT OR INSPECTOR SHALL BE REPAIRED AT THE CONTRACTOR'S 
EXPENSE. CONTRACTOR SHALL COMPENSATE OWNER FOR SERVICES ARISING FROM DEFICIENT 
WORK.

CONSTRUCTION MATERIALS SHALL BE SPREAD OUT WHEN PLACED ON FRAMED FLOORS OR 
ROOFS. THE CONSTRUCTION MATERIAL LOAD SHALL NOT EXCEED THE DESIGN LIVE LOAD PER 
SQUARE FOOT. CONTRACTOR SHALL BE RESPONSIBLE FOR SHORING WHERE STRUCTURE IS 
NOT COMPLETE OR HAS NOT ATTAINED DESIGN STRENGTH.

1.

2.

III. EXISTING STRUCTURE & EXISTING CONDITIONS

CONTRACTOR IS TO NOTIFY ENGINEER OF QUESTIONABLE EXISTING STRUCTURAL 
COMPONENTS (MASONRY WALLS, STEEL BEAMS & LINTEL, EXPOSED FOUNDATIONS, ETC.) AND 
FRAMING CONNECTIONS WHEN ENCOUNTERED.

CONTRACTOR TO VERIFY EXACT LOCATION OF ALL EXISTING STRUCTURAL COMPONENTS THAT 
WILL BE CONNECTED TO NEW FRAMING PRIOR TO STEEL FABRICATION.  IT IS THE 
CONTRACTOR’S RESPONSIBILITY TO VERIFY ALL EXISTING DIMENSIONS AND COORDINATE 
THESE DIMENSIONS WITH THE STEEL FABRICATOR PRIOR TO STEEL FABRICATION TO ENSURE 
ARCHITECTURAL AND STRUCTURAL DESIGN CONCEPT.  CONTRACTOR SHALL NOTIFY 
ARCHITECT AND/OR ENGINEER OF DISCREPANCIES.

1.

IV. MECHANICAL/ELECTRICAL/PLUMBING  SYSTEM SUPPORTS

THE CONTRACTOR SHALL DESIGN AND SUPPLY ALL ADDITIONAL MISCELLANEOUS METALS AND 
SYSTEM SUPPORT COMPONENTS THAT  ARE NECESSARY TO SUPPORT ALL MECHANICAL, 
ELECTRICAL (TELECOM, AUDIO VISUAL, ETC.) AND PLUMBING/FIRE PROTECTION SYSTEMS.  
SUCH METALS  AND SUPPORT COMPONENTS AND THEIR CONNECTIONS SHALL BE PROVIDED AS 
NECESSARY TO DIRECTLY AND CONCENTRICALLY IMPOSE LOADS ON THE PRIMARY  
STRUCTURE.  STEEL ROOF DECK SHALL NOT DIRECTLY SUPPORT THESE SYSTEMS. THE 
CONNECTIONS TO THE PRIMARY  STRUCTURE ARE SUBJECT TO THE REQUIREMENTS OF THE 
MISCELLANEOUS METALS SECTION ABOVE.
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ADDL ADDITIONAL
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EXPOSED STRUCTURAL
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ALT ALTERNATE
ARCH,
ARCH'L

ARCHITECT,
ARCHITECTURAL

BL BRICKLEDGE
BLDG BUILDING
BLKG BLOCKING
BM BEAM
BN BOUNDARY NAILING
BO BOTTOM OF
BOB BOTTOM OF BEAM
BOD BOTTOM OF DECK
BOS BOTTOM OF STEEL
BOT,
BOTT

BOTTOM

BP BASE PLATE
BRBF BUCKLING RESTRAINED

BRACED FRAME
BRG BEARING
BTWN BETWEEN
C CHANNEL
CB CONCRETE BEAM
CC CARRIED COLUMN
CEN CENTER
CFMF COLD-FORMED METAL
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CIP CAST IN PLACE
CJ CONTROL JOINT
CJP COMPLETE JOINT

PENETRATION
CL CENTERLINE
CLR CLEAR
CMU CONCRETE MASONRY UNIT
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CONC CONCRETE
CONN CONNECT, CONNECTION
CONT CONTINUOUS
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CWI CERTIFIED WELDING

INSPECTOR
D, DIA DIAMETER
DBA DEFORMED BAR ANCHOR
DBL DOUBLE
DEF DEFORMED, DEFINITION
DEFL DEFLECTION
DET,
DTL

DETAIL

DIAG DIAGONAL
DN DOWN
DWG DRAWING
EA EACH
EF EACH FACE
EJ EXPANSION JOINT
EL ELEVATION
ELEV ELEVATOR
EN EDGE NAILING
EOR ENGINEER OF RECORD
EOS EDGE OF SLAB
EQ EQUAL
EQ SPA EQUAL SPACE
ES EACH SIDE
EW EACH WAY
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(E)

EXISTING

EXT EXTERIOR
FD FLOOR DRAIN
FDN,
FNDN

FOUNDATION

FF EL FINISH FLOOR ELEVATION
FN FIELD NAILING
FOA FACE OF ANGLE
FOC FACE OF CONCRETE
FOM FACE OF MASONRY
FT FEET
FTG FOOTING
Fy YIELD STRESS
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HK HOOK
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INT INTERIOR
JST JOIST
JT JOINT
K KIPS
KB KNEE BRACE
L ANGLE
LB POUND
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LG LENGTH
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LLH LONG LEG HORIZONTAL
LLV LONG LEG VERTICAL
LO LOW
LT WT LIGHTWEIGHT
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E.
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G.

VI. STRUCTURAL LUMBER

ALL STRUCTURAL SAWN LUMBER SHALL BE DOUGLAS FIR LARCH AS GRADED BY THE WWPA OR 
WCLIB WITH THE FOLLOWING MINIMUM GRADES, UNLESS NOTED OTHERWISE:

4X AND LARGER BEAMS OR JOISTS, CONCEALED: NO. 1
4X AND LARGER BEAMS OR JOISTS, EXPOSED: SELECT STRUCTURAL

ALL STRUCTURAL COMPOSITE LUMBER (SCL) OR ENGINEERED LUMBER SHALL BE AS FOLLOWS:
I-JOISTS: TJI JOISTS MANUFACTURED BY WEYERHAUSER (ESR-1153)
LSL: TIMBERSTRAND LSL MANUFACTURED BY WEYERHAUSER (ESR-1387)
LVL: MICROLLAM LVL (2.0E) MANUFACTURED BY WEYERHAUSER (ESR-1387)
PSL: PARALLAM PSL (2.0E) MANUFACTURED BY WEYERHAUSER (ESR-1387)
SUBSTITUTION OF PRODUCTS LISTED ABOVE SHALL BE SUBMITTED TO ENGINEER FOR 
REVIEW AND APPROVAL.

ALL STRUCTURAL TIMBER FRAMING SHALL HAVE A MAXIMUM MOISTURE CONTENT OF 19% AT 
THE TIME OF ENCLOSURE, REGARDLESS OF THE MOISTURE CONTENT AT THE TIME OF 
MANUFACTURE. TIMBER FLOOR FRAMING, INCLUDING JOISTS AND BEAMS, WITH MORE THAN 2 
FRAMED LEVELS ABOVE THEM SHALL BE DESIGNATED AS 'S-DRY' OR 'MC15' AND HAVE A 
MAXIMUM MOISTURE CONTENT OF 15% AT THE TIME OF ENCLOSURE.

ALL LUMBER LOCATED IN DIRECT CONTACT WITH CONCRETE OR MASONRY INCLUDING BUT NOT 
LIMITED TO SILL PLATES, NAILERS, AND LEDGERS SHALL BE PRESSURE TREATED DOUGLAS FIR.

ALL HARDWARE SHALL BE SIMPSON STRONG-TIE CO INSTALLED PER MANUFACTURERS 
RECOMMENDATIONS. SUBSTITUTION OF EQUIVALENT HARDWARE FROM AN ALTERNATE 
MANUFACTURER SHALL BE SUBMITTED TO THE ENGINEER FOR REVIEW AND APPROVAL.

MINIMUM FASTENING AND NAILING OF TIMBER COMPONENTS SHALL BE IN ACCORDANCE WITH 
CBC TABLE 2304.10.1.

FASTENERS SHALL BE PROVIDED NEW AND WITHOUT EXCESSIVE RUST. ALL FASTENERS 
EXPOSED TO WEATHER SHALL BE GALVANIZED.

ALL METAL FASTENERS IN CONTACT WITH PRESERVATIVE-TREATED LUMBER SHALL BE 
STAINLESS STEEL OR OTHERWISE CERTIFIED BY THE MANUFACTURER TO RESIST CORROSION 
CAUSED BY THE SPECIFIC TREATMENT APPLIED TO THE WOOD.

DO NOT CUT, BORE, COUNTERSINK OR NOTCH WOOD MEMBERS EXCEPT WHERE EXPLICITY 
SHOWN IN THE DETAILS.

BOLTS AND LAG SCREWS:
BOLTS AND LAG SCREWS SHALL CONFORM TO ASTM A307 AND MEET THE DIMENSIONAL 
STANDARDS OF ANSI/ASME B18.2.1.
HOLES FOR BOLTS SHALL BE A MINIMUM 1/32" TO A MAXIMUM OF 1/16" LARGER THAN THE 
BOLT DIAMETER.
BOLTS SHALL BE ACCURATELY ALIGNED IN MAIN MEMBERS AND SIDE PLATES. BOLTS SHALL 
NOT BE FORCIBLY DRIVEN INTO PLACE.
BORED LEAD HOLES FOR LAG SCREWS SHALL BE 40-70% OF THE SHANK DIAMETER AT THE 
THREADED PORTION OF THE SCREW, AND THE SAME DIAMETER AS THE SHANK AT THE 
SHANK.
LAG SCREWS SHALL BE TURNED, NOT DRIVEN INTO PLACE.
ALL BOLTS, NUTS, AND LAG SCREWS SHALL BE PROVIDED WITH FLAT OR MALLEABLE 
WASHERS WHERE BEARING AGAINST DIRECTLY AGAINST WOOD.
ALL BOLTS AND LAG SCREWS SHALL BE TIGHTENED UPON INSTALLATION AND RE-
TIGHTENED BEFORE CLOSING IN OR AT COMPLETION OF JOB.

1.

2.
A.
B.

3.

4.
A.
B.
C.
D.

E.

F.

G.

5.

A.
B.
C.

6.

VII. STRUCTURAL STEEL:

STRUCTURAL STEEL SHALL BE DETAILED, FABRICATED AND ERECTED IN ACCORDANCE WITH 
AISC 360.

UNLESS OTHERWISE NOTED, ALL STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING: 
ANGLES AND CHANNELS: ASTM A36 (FY = 36 KSI) 
PLATES, BARS: ASTM A36 (FY = 36 KSI)                                                                                   

FIELD CUTTING OR DRILLING STRUCTURAL STEEL IS STRICTLY PROHIBITED WITHOUT PRIOR 
REVIEW AND APPROVAL BY SEOR. ALL HOLES AND CUTS SHALL BE PERFORMED IN THE SHOP AS 
IDENTIFIED ON STRUCTURAL DRAWINGS OR SHOP DRAWINGS.

WELDED CONNECTIONS:
ALL WELDS SHALL CONFORM TO AWS D1.1. WELDING ELECTRODES SHALL BE CLASS E70XX.
MINIMUM FILLET WELD SIZE SHALL BE 1/4 ” UNLESS NOTED OTHERWISE.
WELDING SHALL BE PERFORMED BY QUALIFIED WELDERS, REFER TO SPECIFICATIONS.
WHERE FIELD WELDING IS SPECIFICALLY NOTED, THE DESIGNATION IS GIVEN AS A 
SUGGESTED CONSTRUCTION PROCEDURE ONLY. THE CONTRACTOR SHALL DETERMINE 
SUITABILITY OF SHOP OR FIELD WELDING FOR ALL CONDITIONS. ALL BOLTED CONNECTIONS 
MUST BE IN ADDITION TO THESE REQUIREMENTS.
WELD LENGTHS SPECIFIED ON PLANS ARE THE NET EFFECTIVE LENGTH.  WELD SIZE SHALL 
BE AISC MINIMUM UON AS LARGER WELD.
ALL CJP WELDS SHALL BE MADE WITH FILLER METAL WITH A MINIMUM CVN TOUGHNESS OF 
20 FT-LBS AT -20 DEGREES F.  NDT AND INSPECTIONS PER THE 'STRUCTURAL TESTING AND 
INSPECTIONS' SHEET.
CONTRACTOR TO PROVIDE WELDING PROCEDURE SPECIFICATION FOR REVIEW AND 
APPROVAL BY SEOR. 

STEEL FINISHES SHALL BE AS FOLLOWS, UNLESS NOTED OTHERWISE IN ARCHITECTURAL 
SPECIFICATIONS:

INTERIOR TO RECEIVE ENCASEMENT OR SPRAY-ON FIREPROOFING:  NONE
INTERIOR TO RECEIVE FINISH PAINT: REFER TO SPECIFICATIONS
EXTERIOR: HOT-DIPPED GALVANIZED COATING CONFORMING TO ASTM A123 OR HIGH-
PERFORMANCE COATING AT CONDITIONS AS IDENTIFIED IN SPECIFICATIONS.

SCREWS SHALL BE SELF-TAPPING AND COMPLY WITH ASTM C1513.

1.

V. QUALITY ASSURANCE AND SPECIAL INSPECTIONS

OWNER WILL ENGAGE AN INDEPENDENT TESTING AGENCY TO PERFORM THE TESTS AND 
INSPECTIONS SHOWN ON THE 'STRUCTURAL TESTING AND INSPECTIONS' SHEET.  IT IS THE 
CONTRACTOR'S RESPONSIBILITY TO PROVIDE ADEQUATE PRIOR NOTICE TO ALLOW FOR 
COMPLETION OF THESE REQUIREMENTS.
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing - 
any errors or omissions shall be reported to Stantec without delay.
The Copyrights to all designs and drawings are the property of Stantec. Reproduction or use 
for any purpose other than that authorized by Stantec is forbidden.
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2.

ROOF PLAN NOTES:

 SEE SHEET S-100 FOR STRUCTURAL GENERAL NOTES

VERIFY/OBTAIN ALL DIMENSIONS FROM MEP DRAWINGS.

INDICATES (E) EXTERIOR PERIMETER WALL.

4.   PROVIDE AND COORDINATE OPENING FOR MECHANICAL WORK AS REQUIRED.

5.   CONTRACTOR TO FIELD VERIFY EXISTING CONDITIONS PRIOR  TO COMMENCING WORKS. 
CONTRACTOR TO NOTIFY EOR OF DISREPANCIES BETWEEN FIELD CONDITIONS AND DRAWINGS.

INDICATES (N) MECHANICAL UNIT TO REPLACE EXISTING TYP UON.

7. EXISTING ROOF FRAMING INFORMATION WAS OBTAINED FROM RECORD DRAWINGS DATED 10/11/06.

3.

6.
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MODEL #'S
EF 4-1 45 19 19 28.25

54 19 19 28.25

34 19 19 13.38
165 34 34 33.88
28 17 17 13.5
54 19 28.25

165 34 33.88

EF 4-2

EF 4-4, 5-26
EF 5-7, 5-8, 5-9, 5-10

EF 5-11
EF 5-13

EF 5-16, 5-17, 5-18

54 19 19 28.25EF 4-3

140 30 28.63
97 22 29.75

EF 5-19
EF 5-20

132 30 28.63
76 22

EF 5-21, 5-22
EF 5-24

84 22 29.75
119 22 29.75

EF 5-29
EF 5-31

34 19 13.38
203 34 33.88

EF 5-32
EF 5-33

119 22 29.75
67 19 28.25

EF 5-34
EF 5-35

54 19 28.25
40 19 15.25

EF 5-38
EF 5-39

19
34
30
22
30
22
22
22
19
34
22
19
19
19

29.75

57 19 28.25
72 22 29.75

EF 5-40
EF 5-41

28 17 13.5
37 19 13.38

EF 6-4
EF 6-6

203 34 33.88
34 19 13.38

EF 6-7
EF 6-8

19
22
17
19
34
19

73 22 29.75EF 6-9 22
773 40 36EF 7-1 40
141 30 28.63EF 7-2 30
45 19 28.25EF 8-1 19
95 22.91 26EF 5-42 30.88

WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

CG
(IN)
46
46
46
38
49
38
46
49
46
47
46
47
47
47
38
49
47
46
46
39
46
47
38
38
49
38
47
50
46
46
47

EF 5-1 2595 66 136.79
2095 60 125.19

745 40 83.45
1035 48 103.79
1225 66 134.79
1036 48 103.79
2113 60 127.19

EF 5-2 & 5-5

EF 5-6
EF 5-25
EF 5-28
EF 5-37
EF 6-1

60 125.19EF 5-3 & 5-4

1805 56 120.45EF 6-2
1065 48 101.79EF 6-3

66
60

40
48
66
48
60

60

56
48

MODEL #'S
WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

122
108
108
94
105
121
105
117
114
104

352 34 27.2534 71SF 5-6
377 34 27.2534 71SF 5-10

CG
(IN)

2095

MODEL #'S WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

SF 4-1 175 26 27.25
766 52 39.25

307 34 27.25
199 26
427 40

307 34

SF 5-1, 5-2, 5-3

SF 5-5
SF 5-8

SF 5-9,6-2

SF 5-14

783SF 5-4

194 26SF 5-15
783 52SF 6-1

26
52

34
26
40

34
26
52

194 26SF 5-12
196 26SF 5-13,5-16

26
26

52 52 39.25

27.25
31.25
27.25
27.25
27.25
27.25
39.25

CG
(IN)
49

AC 4-2 419 52 45 46

56
56
49
49
52
49
49
49
49
56
60

AC 5-1, 5-2 419 52 45 46 73

MAU 5-1 3129 186 60
2158 165.5 51

3134 186 60

1377 140 39
1407 140 39

MAU 5-2,5-5

MAU 5-6

MAU 5-8
MAU 5-7

165.5 51MAU 5-3,5-4

91
78

91

52
52

78

MODEL #'S
WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

CG
(IN)

2158

85.5
68.5
68.5
86.5

68.5
68.5

968 88.08 50.88

1020 88.08 50.88
1924 123 59.04
1924 123 59.04

RTU 4-2

RTU 4-4
RTU 5-1, 5-2

RTU 5-3

1020 88.08 50.88RTU 4-3
53.28

53.28
87
87

53.28

MODEL #'S
WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

CG
(IN)

87
87
87
94
94

2106 52 46RTU 4-1 45 119AC 4-1 419 52 46
389 48.8 35.4

389 52 46
419 52 46
389 52 46

RTU 5-4

HP 6-1
AC 6-1

RTU 5-5

474 58.6 39.4RTU 6-1

45
41.3

45
45
45

44.3

MODEL #'S
WT
(LBS)

B
(IN)

D
(IN)

H
(IN)

CG
(IN)
73

80.3
94
73
73
73

(E) 1/2" BOLT
(E) DECK PER PLAN

(E) W (E) JOIST(E) L 4x3x1/4 
TYP VIF

(E) CURB

(E) SLEEPER 
TYP VIF

(E) L4x4x1/4x0'-3" AT EA. 
CORNER 
W/ 1/2"x3" LAG SCREW

1/4"ø SMS @ 12" OC. (4) 
EQ SPACED MIN PER 
SIDE

SECTIONPLAN

'B'

'D
'

OUTLINE OF 
EQUIP

1.

2.

NOTES:
MAX WEIGHT INCLUDES EQUIPMENT WT & CURB 
ADAPTER ONLY. 
RE-USE EXISTING CURB SMD.

(E) EQUIPMENT 
CURB

CURB ADAPTER 
SMD

EQUIPMENT PER PLAN 
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'
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" M

AX
(E
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MA
X

'C
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(E) PL "X"x5x3 BETWEEN JOIST 
TOP ANGLES WHERE OCCURS

(E) 3/8" GUSSET PL

(E) L 4x3x1/4 
TYP VIF

CURB ADAPTER 
SMD

#10 SMS @ 6" OC 
(3) MIN PER SIDE TYP

PLAN

'B'

'D
'

OUTLINE 
OF EQUIP

EQUIPMENT PER PLAN 
AND SCHEDULE

'WT'

'H
'

1.
2.

NOTES:
MAX WEIGHT DOES NOT INCLUDE (E) CURB. 
RE-USE EXISTING CURB SMD.
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1/4"ø SMS @ 6" OC. 
(4) EQ SPACED MIN 
PER SIDE

(E) CURB

18
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MA
X
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NOTES:
MAX WEIGHT DOES NOT INCLUDE (E) CURB. 
RE-USE EXISTING CURB SMD.

(E) JOIST
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SECTION

EQUIP SMD

(E) 3/8" THK PL

'WT'

'H
'
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(E) DECK 
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(E) CURB
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(E) CURB
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TYP VIF

(E) CURB

(E) SLEEPER 
TYP VIF

(E) L4x4x1/4x0'-3" AT EA. 
CORNER 
W/ 1/2"x3" LAG SCREW

1/4"ø SMS @ 6" OC 
(6) EQ SPACED MIN EACH 
SIDE TYP

SECTIONPLAN

'B'

'D
'
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1.
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NOTES:
MAX WEIGHT INCLUDES EQUIPMENT WT & CURB 
ADAPTER ONLY. 
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CURB ADAPTER 
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(E) CURB
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'
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UNDERGROUND STORAGE TANKS. 
CRANES NOT TO BE PLACED ON TOP
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BUILDING

FUEL/ BRAKE/ 
TIRE REPAIR 

BUILDING

BUS WASH/ 
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BUILDING

DETAIL/ 
CLEANING 
BUILDING

OPERATIONS
BUILDING
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1 1
/2"

4"
3/4

"

METAL DECKING

(E) RIGID INSULATION

(E) PROTECTION BOARD

(E) BUILT-UP ROOF WITH CAP 
SHEET 

1 1
/2"

4"
2"

METAL DECKING

(E) SIPLAST ISULATION 
SYSTEM

(E) SIPLAST ROOFING 
SYSTEM WITH CAP SHEET

1 1
/2"

2 1
/2"

4"
3/4

"

METAL DECKING

(E) LIGHTWEIGHT 
STRUCTURAL CONCRETE 
SLAB 

(E) RIGID INSULATION

(E) PROTECTION BOARD

(E) BUILT-UP ROOF WITH CAP 
SHEET 

8"

8"
8"

BASE COAT OF MBR 
FLASHING CEMENT 
APPLIED 1/2" BEYOND 
SCRIM OUTLINE

PERMAFLASH SCRIM SET IN 
MBR FLASHING CEMENT

MASK TARGET AREA 
FOR APPLICATION

PIPE OR CONDUIT

SCRIM OUTLINE. REFER TO MFR DETAILS

FINISH COAT OF MBR FLASHING CEMENT 
APPLIED 1/2" BEYOND SCRIM OUTLINE

(E) ROOF MEMBRANE

PERMAFLASH SCRIM 
SET IN MBR FLASHING 
CEMENT

A.

B.

C.

USE THIS DETAIL IN CONJUNCTION WITH THE PERMAFLASH PIPE 
PENETRATION SCRIM LAYOUT, PER MFR DETAILS.

ENSURE TOTAL TARGET AREA OF FLASHING IS NO LESS THAN 16" x 16".

D. REFER TO PERMAFLASH APPLICATION INSTRUCTIONS FOR GENERAL 
GUIDELINES REGARDING THE PERMAFLASH SYSTEM.

AN EXTRA COAT OF MBR FLASHING CEMENT OR 1-PART PERMAFLASH  MUST 
BE PLACED BETWEEN SCRIM LAYERS WHERE THEY OVERLAP TO ENSURE A 
PROPER BOND.

NOTES:

E. AFTER THE PERMAFLASH HAS CURED OR GRANULES BROADCAST INTO THE 
WET CEMENT AN ADDITIONAL SURFACING OF JM COATING TO BE APPLIED.

D. 1-PART PERMAFLASH IS A SUITABLE ALTERNATIVE TO MBR FLASHING CEMENT.

MINMIN

4"44"
MIN OVERLAP

CLAMP

WATERTIGHT UMBRELLA PER MFR 
RECOMENDATION (SET IN SEALANT)

PS-304 SEALANT

PARADIENE 30 FR TG (FULLY ADHERE)

PARADIENE 20 TG (FULLY ADHERE)

METAL FLANGE
(PRIME, SET IN PA-1021 PLASTIC 
CEMENT, AND FASTEN)

PARADIENE 20 TS (ADHERE). EXTEND UP PIPE 8" MIN

8"
 M

IN
.

PA
RA

DI
EN

E 
20

 T
S

(E) LIGHTWEIGHT INSULATING CONCRETE SYSTEM(E) SUBSTRATE

SEALANT
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WORK DEFINITION

EXISTING (E)

REMOVE EXISTING (D)

NEW WORK (N)

###

KEY NOTE###

EQUIPMENT IDENTIFICATION

CONNECTION TO EXISTING

DISCONNECT (CUT AND CAP)

POINT OF DEMOLITION

(HVAC)

RECTANGULAR DUCT AND SIZE*

ROUND DUCT AND SIZE*

AIR FLOW ARROW

EXTERIOR DUCT TREATMENT*

RECTANGULAR DUCT WITH ACOUSTIC LINING*

FLAT OVAL DUCT AND SIZE*

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, RETURN AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, EXHAUST AIR. APPLIES TO RECT., ROUND AND OVAL

FLEXIBLE DUCT

ELBOW TURN, SUPPLY DOWN. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

DUCT SECTION, OUTSIDE AIR. APPLIES TO RECT., ROUND AND OVAL

CHANGE IN DUCT ELEVATION RISING IN DIRECTION INDICATED

CHANGE IN DUCT ELEVATION DROPPING IN DIRECTION INDICATED

END CAP

DUCT SECTION, SUPPLY AIR. APPLIES TO RECT., ROUND AND OVAL

UP

DN

ELBOW, RECTANGULAR, SMOOTH RADIUS WITH SPLITTER VANES 
(0.25 R/W DEFAULT)

ELBOW, RECTANGULAR, SMOOTH RADIUS WITHOUT VANES 
(1.5 R/W DEFAULT)

ELBOW, ROUND, SMOOTH RADIUS 
(1.5 R/W DEFAULT)

MITERED ELBOW, RECTANGULAR, WITHOUT VANES

RECTANGULAR TO ROUND TRANSITION

DUCT ACCESS DOOR (TOP, SIDE, BOTTOM)

FLEXIBLE CONNECTION

BACKDRAFT DAMPER
BDD

M

MANUAL DAMPER

MOTORIZED DAMPER

FIRE DAMPER

SMOKE DAMPER

SMOKE AND FIRE DAMPER

DUCT SILENCER/TRANSFER ELBOW

CONTROL DEVICE (REFER TO CONTROLS LEGEND)

AIR FLOW MEASURING STATION (REFER TO CONTROLS LEGEND)

AIR OUTLET OR INLET TAG )REFER TO SCHEDULE)

QUANTITY

TYPE

SIZE (IN.)

VOLUME (CFM)

RECTANGULAR DIFFUSER, SUPPLY.
OPTIONAL ARROWS SHOW THE FLOW DIRECTION.

RECTANGULAR REGISTER OR GRILLE, RETURN

RECTANGULAR REGISTER OR GRILLE, EXHAUST

ROUND DIFFUSER, SUPPLY

LINEAR DIFFUSER

SIDEWALL REGISTER OR GRILLE, SUPPLY

SIDEWALL GRILLE, RETURN OR EXHAUST

UNDERCUT DOOR

DOOR GRILLE OR LOUVER

TRANSFER GRILLE OR LOUVER

COIL (REFER TO CONTROLS LEGEND)

RADIATION HEATING TAG (REFER TO SCHEDULE)

UC

QUANTITY

TYPE

LENGTH (FT.)

CAPACITY (MBH)

T

*NOTE: ALL DUCT SIZES ARE INTERIOR, FREE DIMENSIONS 
ALWAYS WIDTH (HORIZONTAL DIM.) x HEIGHT (VERTICAL DIM.)

18"ø18"ø

18"x12"18"x12"

18"x12"ø18"x12"ø

18"x12"

18"x12"18"x12"

30"x12"

CABLE OPERATED DAMPER
COD

CAR
PRESSURE INDEPENDENT REGULATOR

MITERED ELBOW, RECTANGULAR, WITH TURNING VANES

(HVAC)

EXHAUST FAN

SUPPLY FAN

EXHAUST FAN

ROOFTOP UNIT

MAKEUP AIR UNIT

PACKAGED AIR CONDITIONER

PACKAGED HEAT PUMP

NOTE: NOT ALL SYMBOLS, SYSTEMS, AND 
ABBREVIATIONS MAY BE USED ON THIS PROJECT

ABBREVIATIONS

A/C AIR CONDITIONING UNIT
AAV AUTOMATIC AIR VENT
ADA AMERICANS WITH DISABILITIES ACT
ADJ ADJUSTABLE
AFC ABOVE FINISHED CEILING
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AFR ABOVE FINISH ROOF
AHJ AUTHORITY HAVING JURISDICTION
AP ACCESS PANEL
APD AIR PRESSURE DROP
AVG AVERGAGE
BAS BUILDING AUTOMATION SYSTEM
BDD BACKDRAFT DAMPER
BHP BRAKE HORSEPOWER
BMS BUILDING MANAGEMENT SYSTEM
BOD BOTTOM OF DUCT
BOP BOTTOM OF PIPE
BTU BRITISH THERMAL UNIT
BTUH BRITISH THERMAL UNIT PER HOUR
C/W COMPLETE WITH
CAV CONSTANT AIR VOLUME
CBV CIRCUIT BALANCING VALVE
CFM CUBIC FEET PER MINUTE
DB DRY BULB TEMEPRATURE
dB DECIBEL(S)
dBA A-WEIGHTED DECIBLES
DDC DIRECT DIGITAL CONTROL
DEG DEGREE
DIA./Ø DIAMETER
DIFF DIFFERENTIAL
DIV DIVISION
DN DOWN
DWG DRAWING
EA EXHAUST AIR
EA (D) EXHAUST AIR, DISHWASH
EA (G) EXHAUST AIR, GENERAL
EA (K) EXHAUST AIR, KITCHEN
EA (LAB) EXHAUST AIR, LABORATORY
EA (LD) EXHAUST AIR, LAUNDRY/DRYER
EA (W) EXHAUST AIR, WASHROOM
EAT ENTERING AIR TEMPERATURE
EAV EXHAUST AIR VALVE
ECM ELECTRONICALLY COMMUNICATED MOTOR
ED EXISTING TO BE DEMOLISHED (DEMOLITION PLANS)
EER ENERGY EFFICIENCY RATIO
EG ETHELYENE GLYCOL
EMCS ENERGY MANAGMENT CONTROL SYSTEM
ER EXISTING RELOCATED (NEW CONSTRUCTION PLANS)
ERL EXISTING TO BE RELOCATED (DEMOLITION PLANS)
ESP EXTERNAL STATIC PRESSURE
EWT ENTERING WATER TEMPERATURE
EXIST / E EXISTING (DEMOLITION PLANS)
FC FAIL CLOSED
FLA FULL LOAD AMPERAGE
FO FAIL OPEN
FP FIRE PROTECTION
FPM FEET PER MINUTE
FPS FEET PER SECOND
FT FOOT/FEET
GA GAUGE
GAL GALLON (US)
GC GENERAL CONTRACTOR
GEO GEODETIC
GPM GALLONS PER MINUTE
HEPA HIGH EFFICIENCY PARTICULATE AIR (FILTER)
HP HORSEPOWER
HR HOUR
HVAC HEATING / VENTILATING / AIR CONDITIONING
HZ HERTZ
IE INVERT ELEVATION
IEER INTEGRATED ENERGY EFFECIENCY RATIO
IN INCHES
IN WG INCHES WATER GAUGE
IPLV INTEGRATED PART LOAD VALUE
kW KILOWATT
kWh KILOWATT HOUR
LAT LEAVING AIR TEMPERATURE
LBS POUNDS
LF LINEAR FEET
LWT LEAVING WATER TEMPERATURE
M METER
MAX MAXIMUM
MBH THOUSAND OF BTUH
MCA MINIMUM CIRCUIT AMPS
MERV MINIMUM EFFECIENCY REPORTING VALUES
MFR MANUFACTURER
MIN MINIMUM
MOP MAXIMUM OVERCURRENT PROTECTION
MWT MEAN WATER TEMPERATURE
N/A NOT APPLICABLE
NC NOISE CRITERIA
NC NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NORMALLY OPEN
NPS NOMINAL PIPE SIZE
NTS NOT TO SCALE
OA OUTSIDE AIR
OFCI OWNER FURNISHED, CONTRACTOR INSTALLED
OFE OWNER FURNISHED EQUIPMENT
OFOI OWNER FURNISHED / OWNER INSTALLED
PG PROPYLENE GLYCOL
POE POINT OF ENTRANCE
POS POINT OF SERVICE
PPM PARTS PER MILLION
PSI POUNDS PER SQUARE INCH
PSIA POUNDS PER SQUARE INCH, ABSOLUTE
PSIG POUNDS PER SQUARE INCH, GAGE
PTS PNEUMATIC TUBE STATION

EQUIPMENT IDENTIFICATION

AB-# AIR BLENDER
AC-# AIR COMPRESSOR
ACU-# AIR CONDITIONING UNIT
ADS-# AIR AND DIRT SEPARATOR
AF-# AIR FILTER
AHU-# AIR HANDLING UNIT
AS-# AIR SEPARATOR
ATU-# AIR TERMINAL UNIT
B-# BOILER
BCU-# BLOWER COIL UNIT
BT-# BATH TUB
CB-# CHILLED BEAM
CC-# COOLING COIL
CH-# CHILLER
CONV-# CONVECTOR
CRU-# CONDENSATE RETURN UNIT
CT-# COOLING TOWER
CU-# CONDENSING UNIT
CUH-# CABINET UNIT HEATER
CV-# CONTROL VALVE
DAC-# DOOR AIR CURTAIN
DC-# DUST COLLECTOR
DCT-# DECONTAMINATION TANK
DCVA-# DOUBLE CHECK VALVE ASSEMBLY
DF-# DRINKING FOUNTAIN
DG-# DOOR GRILLE
DS-# DUCT SILENCER
DU-# DEHUMIDIFICATION UNIT
DWH-# DOMESTIC WATER HEATER
E-# EXHAUST GRILLE / REGISTER / DIFFUSER
EL-# EXPANSION LOOP
ERC-# ENERGY RECOVERY COIL
ERU-# ENERGY RECOVERY UNIT
ES-# EMERGENCY SHOWER
ETU-# EXHAUST TERMINAL UNIT
EWC-# ELECTRIC WATER COOLER
EWS-# EYE WASH STATION
F(C)-# FAN CEILING
F(E)-# FAN EXHAUST
F(LE)-# FAN LABORATORY EXHAUST
F(R)-# FAN RETURN
F(S)-# FAN SUPPLY
F(T)-# FAN TRANSFER
F-# FAN
FCU-# FAN COIL UNIT
FD-# FLOOR DRAIN
FFU-# FAN FILTER UNIT
FPP-# FIRE PROTECTION PUMP
FPTU-# FAN POWERED TERMINAL UNIT
FTR-# FINNED TUBE RADIATOR
FUR-# FURNACE
GFS-# GLYCOL FEED SYSTEM
GSG-# GAS-FIRED STEAM GENERATOR(*)
H(C)-# HOOD (CANOPY)
H(HC)-# HOOD (HEAT AND CONDENSATE)
H(I)-# HOOD (INTAKE)
H(K)-# HOOD (KITCHEN)
H(R)-# HOOD (RELIEF)
H(RH)-# HOOD (RANGE)
H-# HUMIDIFIER
HC-# HEATING COIL
HP-# HEAT PUMP
HRU-# HEAT RECOVERY UNIT
HT-# HYDROPNEUMATIC TANK
HX-# HEAT EXCHANGER
LATU-# LAB AIR TERMINAL UNIT
LAV-# LAVATORY
MAC-# MEDICAL AIR COMPRESSOR
MAU-# MAKEUP AIR UNIT
MD-# MOTORIZED DAMPER
MSK-# MOP SINK
MV-# MIXING VALVE
MVP-# MEDICAL VACUUM PUMP
P-# PUMP
PDU-# POOL DEHUMIDIFICATION UNIT
PRV-# PRESSURE REDUCING VALVE
PTAC-# PACKAGED TERMINAL AIR CONDITIONER
R-# RETURN AIR GRILLE / REGISTER / DIFFUSER
RD-# ROOF DRAIN
RH-# RANGE HOOD
RP-# RADIANT PANEL
RPBP-# REDUCED PRESSURE BACKFLOW PREVENTER
RTU-# ROOFTOP UNIT
S-# SUPPLY GRILLE / REGISTER / DIFFUSER
SH-# SHOWER
SK-# SINK
SPC-# SOLAR PANEL COLLECTOR
SSF-# SIDE STREAM FILTER
T(B)-# TANK (BUFFER TANK)
T(E)-# TANK (EXPANSION TANK)
T(H)-# TANK (HYDRO PNEUMATIC TANK)
T(S)-# TANK (STORAGE TANK)
T-# TRANSFER AIR GRILLE
UH-# UNIT HEATER
UR-# URINAL
USG-# UNFIRED STEAM GENERATOR
UV-# UNIT VENTILATOR
VA-# VALVE
VFD-# VARIABLE FREQUENCY DRIVE
WC-# WATER CLOSET
WS-# WATER SOFTENER
 L-# LOUVER

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 
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ABBREVIATIONS

PVC POLYVINYL CHLORIDE
RA RETURN AIR
RELA RELIEF AIR
REQD REQUIRED
RH RELATIVE HUMIDITY
RPM REVOLUTIONS PER MINUTE
SA SUPPLY AIR
SEER SEASONAL ENERGY EFFICIENCY RATION
SP STATIC PRESSURE
SP STAIR PRESSURIZATION AIR (*)
SRV SAFETY RELIEF VALVE
TA TRANSFER AIR
TEMP TEMPERATURE
TSP TOTAL STATIC PRESSURE
TSTAT THERMOSTAT
TYP TYPICAL
UC UNDER CUT (DOOR)
UG UNDERGROUND
UP UP
VAV VARIABLE AIR VOLUME
VFD VARIABLE FREQUENCY DRIVE
VIF VERIFY IN FIELD
VTR VENT-THRU-ROOF
W/ WITH
W/O WITHOUT
WB WET BULB TEMPERATURE
WG WATER GAUGE
ZN-# ZONE
°C CELSIUS
°F FAHRENHEIT
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1. THE MECHANICAL PLANS ARE DIAGRAMMATIC IN NATURE AND ARE BASED 
ON ONE MANUFACTURER'S EQUIPMENT. THEY ARE NOT INTENDED TO SHOW 
EVERY ITEM IN ITS EXACT LOCATION, THE EXACT DIMENSIONS, OR ALL OF 
THE DETAILS FOR THE EQUIPMENT. THE MECHANICAL CONTRACTOR SHALL 
VERIFY THE ACTUAL DIMENSIONS OF THE EQUIPMENT AND ENSURE THAT IT 
WILL FIT IN THE AVAILABLE SPACE. 

2. MECHANICAL CONTRACTOR RESPONSIBLE FOR INSTALLATION OF 
COMPLETED AND OPERATIONAL SYSTEMS WITH DUE RESPECT TO ALL 
APPLICABLE CODES AND AUTHORITIES HAVING JURISDICTION.

3. IT IS THE CONTRACTOR RESPONSIBILITY TO FIELD VERIFY ALL CONNECTION 
POINTS PRIOR TO INSTALL. NOT ALL CONNECTION SIZES ARE SHOWN, BUT 
THOSE THAT ARE APPROXIMATE AND TAKEN FROM EXISTING AS-BUILTS 
AND FIELD OBSERVATIONS.

4. COORDINATE PIPE ROUTING WITH DUCTWORK, SPRINKLER PIPING AND 
ELECTRICAL POWER/LIGHTING CIRCUITING AND STRUCTURAL MEMBERS 
PRIOR TO INSTALLATION.

5. CONTRACTORS TO VERIFY ALL GRADES, DIMENSIONS AND EXISTING 
CONDITIONS AT THE SITE BEFORE PROCEEDING WITH WORK. NOTIFY PRIME 
CONSULTANT OF ANY DISCREPANCIES BETWEEN  DRAWINGS AND ACTUAL 
CONDITIONS BEFORE INSTALLATION.

6. ALL MECHANICAL EQUIPMENT CONTROLS SHALL MATCH TO WHAT IS 
EXISTING AT THE OCTA SANTA ANA BUS FACILITY.

7. COORDINATE INSTALLATION OF PIPING AND DUCTWORK WITH ELECTRICAL 
CONTRACTOR AND OTHER TRADES.

8. IF THERE IS A CONFLICT BETWEEN THE CONSTRUCTION DOCUMENTS AND 
SPECIFICATIONS, THE MOST STRINGENT WILL APPLY.

9. ALL EQUIPMENT SHALL BE INSTALLED IN STRICT ACCORDANCE WITH THE 
EQUIPMENT MANUFACTURERS. CONTRACTOR TO PROVIDE ALL FITTINGS, 
TRANSITIONS, DAMPERS, VALVES, AND OTHER  DEVICES REQUIRED FOR A 
COMPLETE WORKABLE INSTALLATION.

10. PENETRATIONS OF DUCTS, PIPES, CONDUITS,ETC IN WALLS REQUIRING 
PROTECTED OPENINGS SHALL BE FIRE STOPPED, FIRE STOP MATERIAL, 
SHALL BE A UL/ULC-LISTED ASSEMBLY APPROPRIATE FOR  FIRE OR  SMOKE 
PENETRATIONS AS APPLICABLE AND AS APPROVED BY THE FIRE MARSHAL.

11. THE MECHANICAL CONTRACTOR SHALL PROVIDE AND INSTALL FIRE, SMOKE, 
OR COMBINATION SMOKE/FIRE DAMPERS AND ACCESS PANELS 
COMMENSURATE WITH THE RATING OF THE WALL IN ALL DUCTWORK THAT 
PENETRATES FIRE WALLS, FIRE BARRIERS, FIRE PARTITIIONS, SMOKE 
BARRIERS AND SMOKE PARTITION IN ALL DUCTWORK THAT PENETRATES A 
HORIZONTAL OR VERTICAL FIRE PARTITION, OR AS OTHERWISE SHOWN ON 
THE DRAWINGS.

12. ALL BRANCH DUCTS SHALL HAVE VOLUME DAMPERS.

13. WHERE FLOW EXCEEDS 150 CFM, THE CONTRACTOR SHALL USE SMOOTH 
RADIUS ELBOWS OR TURNING VANES.

14. ALL DUCT JOINTS SHALL BE SEALED IN ACCORDANCE WITH SMACNA 
STANDARDS.

15. ALL DUCT DIMENSIONS ARE NET INSIDE VALUES. DIMENSIONS MAY BE 
CHANGED PROVIDED THAT THE NET FREE AREA IS MAINTAINED.

16. ALL CONCEALED DUCTWORK SHALL BE INSULATED WITH 1" FIBERGLASS 
INSULATING BLANKET WITH ALUMINUM FOIL FACING.

17. ALL DUCTWORK SHALL BE CONSTRUCTED, ERECTED AND TESTED IN 
ACCORDANCE WITH THE LOCAL REGULATIONS AND PROCEDURES DETAILED 
IN THE APPLICABLE STANDARDS ADOPTED BY THE SHEET METAL AND AIR 
CONDITIONING CONTRACTORS NATIONAL ASSOCIATION. (SMACNA).

18. ALL PIPE SHALL BE SUPPORTED FROM THE BUILDING STRUCTURE IN A NEAT 
AND WORKMANLIKE MANNER. THE USE OF WIRE OR METAL STRAPS TO 
SUPPORT PIPES WILL NOT BE PERMITTED. REFER TO SPECIFICATIONS FOR 
MINUMUM SPACING OF PIPE SUPPORTS.

19. THE HVAC SYSTEMS SHALL BE TESTED AND BALANCED BY AN INDEPENDENT 
AGENCY, UNDER THE SUPERVISION OF A LICENSED PROFESSIONAL 
ENGINEER. A SEALED TYPE WRITTEN REPORT SHALL BE SUBMITTED TO THE 
ARCHITECT/ENGINEER.

20. ALL EQUIPMENT, DUCTS PIPING, AND OTHER DEVICES AND MATERIALS 
INSTALLED OUTSIDE OF THE BUILDING OR OTHERWISE EXPOSED TO THE 
WEATHER SHALL BE COMPLETELY WEATHERPROOFED.  

21. MECHANICAL EQUIPMENT, DUCTS AND PIPING ARE TO BE COORDINATED 
WITH STRUCTURAL JOISTS AND CROSS BRACING.

22. ALL EXPOSED PIPING IN OCCUPIED SPACES SUBJECT TO ARCHITECTURAL 
APPROVAL PRIOR TO INSTALLATION.

GENERAL NOTES
1. NOT ALL EXISTING CONDITIONS HAVE BEEN SHOWN. CONTRACTOR TO 

FIELD VERIFY ALL EXISTING CONDITIONS PRIOR TO DEMO.

2. CONTRACTOR SHALL PROTECT ALL WORK AND EXISTING CONDITIONS 
ASSOCIATED WITH THIS CONTRACT FROM DAMAGE, COVER ENDS OF PIPING 
AND DUCTWORK  NOT ACTIVELY BEING WORKED ON. IT IS THE 
CONTRACTOR RESPONSIBILITY TO REPAIR OR REPLACE ANY DAMAGED 
ITEMS THAT OCCURS DURING THIS CONSTRUCTION PROJECT AT NO COST 
TO THE OWNER.

3. REPLACE ALL REQUIRED EQUIPMENT, PIPING, HANGERS, CONTROLS AND 
ALL ASSOCIATED EXISTING SYSTEMS AS REQUIRED. TO REPLACE EACH 
SYSTEM, CONTRACTOR SHALL COORDINATE DEMOLITION WITH EXISTING 
SYSTEMS AND COMPONENTS TO REMAIN PRIOR TO WORK COMMENCING. 
EXISTING DUCTWORK IS TO REMAIN.

4. IT IS THE CONTRACTORS RESPONSIBILITY TO CLEAN UP ALL DEBRIS FROM 
SITE AT THE END OF EACH WORK DAY AND DISPOSE OFF EITHER IN LAY 
DOWN RECYCLE BINS PROVIDED BY THE CONTRACTOR OR OFFSITE ALL 
TOGETHER.

5. ALL DEMOLISHED EQUIPMENT SHALL BE TURNED OVER TO THE OWNER 
UNLESS DIRECTED OTHERWISE.  IF OWNER IS NOT TO KEEP DEMOLISHED 
EQUIPMENT, DISPOSE AS REQUIRED. 

6. THE CONTRACTOR SHALL VISIT THE SITE AND BE THOROUGHLY 
FAMILIARIZED WITH THE EXISTING CONDITIONS PRIOR TO BIDDING. 
INFORMATION GIVEN ON THESE DRAWINGS ABOUT THE EXISTING 
INSTALLATION HAS BEEN OBTAINED FROM THE EISTING AS-BUILT 
DRAWINGS BUT CANNOT BE GUARANTEED ACCURATE IN ALL RESPECTS. 
VERIFY ALL SUCH INFORMATION BEFORE PROCEEDING WITH ANY NEW 
WORK THAT MAY BE AFFECTED. INCLUDE AS PART OF THE CONTRACT AL 
WORK REQUIRED TO PRODUCE THE INDICATED RESULT. 

7. UPON SUBMITTING A BID THE CONTRACTOR SHALL BE HELD TO HAVE MADE 
SUCH EXAMINATIONS OF THE SITE AND NO ALLOWANCE FOR EXTRAS WILL 
BE ALLOWED FOR ANY ERROR OR OVERSIGHT RESULTING FROM THE 
CONTRACTORS UNFAMILIARITY WITH THE SITE OR EXISTING CONDITIONS. 

8. CONTRACTOR SHALL NOT SCALE DRAWINGS. DIMENSIONS MISSING FROM 
PLANS OR NEEDED FOR EXECUTION OF WORK SHALL BE CLARIFIED OR 
PROVIDED BY THE FACILITY REPRESENTATIVE BEFORE WORK IS INSTALLED. 

9. INTERRUPTION OF EXISTING SERVICES: THE CONTRACTOR'S ATTENTION IS 
CALLED TO THE PRESENCE OF EXISTING, CONDUIT, PIPING, ETC. THE 
CONTRACTOR WILL BE HELD RESPONSIBLE FOR THE PROPER AND 
APPROVED REPAIR OF ANY AND ALL DAMAGE CAUSED BY HIM OR HIS WORK 
TO EXISTING BUILDING. ANY INTERRUPTIONS REQUIRED SHALL BE 
SCHEDULED TO MINIMIZE INCONVENIENCE TO THE FACILITY, AND AT TIMES 
AS APPROVED IN ADVANCE BY THE FACILITY REPRESENTATIVE. NEW WORK 
AND ISNTALLATIONS SHALL BOT IMPAIR THE PROPER FUNCTIONING OF THE 
EXISTING FACILITY. THE COMPLETED PROJECT SHALL BE A PROPERLY 
FUNCTIONING ENTITY THROUGHOUT. FURNISH ALL LABOR AND MATERIALS 
REQUIRED TO RELOCATE, REMOVE, REINSTALL, RECONNECT REPLACE, 
ETC. ANY EXISTING PIPING TO ACCOMMODATE THE WORK. CONTRACTOR 
SHOULD CONSIDER IN HIS BID ANY EXTRA WORK REQUIRED TO MINIMIZE 
SHUTDOWN TIME. 

10. BEFORE DEMOLITION COMMENCES ON SITE, ALL EXISTING EQUIPMENT TO 
BE RETAINED AND REUSED WILL BE SURVEYED AND VALIDATED BY THE
CONTRACTOR TO ESTABLISH CONDITION AND CAPACITIES. ANY EXISTING 
DAMAGE TO EQUIPMENT IS TO BE RECORDED AT THIS STAGE BY THE 
CONTRACTOR AND A FULL WRITTEN REPORT SUBMITED TO THE FACILITY 
REPRESENTATIVE FOR REVIEW. THE REPORT WILL INCLUDE 
PHOTOGRAPHIC EVIDENCE OF DAMAGE. 

11. CONTRACTOR TO CROSS REFERENCE DEMOLITION AND NEW 
CONSTRUCTION DRAWINGS TO ENSURE CONSISTENCY IN DESIGN INTENT 
BEFORE PROCEEDING WITH ANY DEMOLITION WORK. ANY PIPE, VALVE, 
EQUIPMENT THAT IS MISTAKENLY DEMOLISHED SHALL BE RESTORED AT 
CONTRACTORS COST. 

12. ALL POWER SUPPLIES TO EXISTING EQUIPMENT TO BE REMOVED SHALL BE 
ISOLATED AND MADE SAFE PER NEX PRIOR TO DEMOLITION STARTS. THIS 
PROCESS SHALL BE COORDINATED WITH FACILITY REPRESENTATIVES. 

13. CONTRACTOR TO DO PRE-DEMOLITION SURVEY AND RED TAG UTILITIES 
FOR DEMOLITION. COORDIANTE WITH FACILITY REPRESENTATIVE ALL 
PROPOSED UTILITY SHUT DOWN AND ISOLATION PRIOR TO DEMOLITION. 

DEMO NOTES

1. AMERICANS WITH DISABILITIES ACT (ADA).
2. NFPA 90A; STANDARD FOR THE INSTALLATION OF AIR-CONDITIONING AND 
VENTILATING SYSTEMS. 
3. NFPA 90B: STANDARD FOR THE INSTALLATION OF WARM AIR HEATING AND AIR-
CONDITIONING SYSTEMS. 
4. NFPA 101: LIFE SAFETY CODE
5. ASHRAE 55 THERMAL ENVIRONMENTAL CONDITIONS FOR HUMAN OCCUPANCY. 
6. ASHRAE 62.1 VENTILATION FOR ACCEPTABLE INDOOR AIR QUALITY. 
8. 2022 CALIFORNIA MECHANICAL CODE
9. 2022 CALIFORNIA PLUMBING CODE
10. 2022 NATIONAL ELECTRICAL CODE 
11. 2022 TITLE 24 REQUIREMENTS
12. CALGREEN STANDARDS

OUTDOOR DESIGN CONDITIONS:

LOCATION:
SUMMER: 98DB, 70WB
WINTER: 35DB
ELEVATION: 115 FEET

APPLICABLE CODES AND DESIGN 

CONDITIONS

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW FAN.
2. CONTRACTOR TO VERIFY THAT EXISTING ELECTRICAL SERVICE IS ADEQUATE FOR NEW FAN.
3. PROVIDE WITH DISCONNECT, BY DIV 26.
4. PROVIDE WITH BACKDRAFT DAMPER. LISTED MAX ETERNAL STATIC PRESSURE [EXCLUDES/INCLUDES] DAMPER. - FOR EXHAUST FANS ONLY.
5. PROVIDE WITH NEMA PREMIUM EFFICIENCY MOTORS.
6. PROVIDE WITH WEATHERPROOF CONSTRUCTION.
7. EQUIPMENT FURNISHED WITH BACK DRAFT DAMPER, DUCT ADAPTERS, TWO SPEED, 2-WINDING FAN MOTOR. INTERLOCK WITH FUTURE LNG SYSTEM.
8. PROVIDE WITH DUCT ADAPTER, BACKDRAFT DAMPER, DISCONNECT SWITCH, SMOKE DETECTOR, S'TAT AND FILTERS.
9. EQUIPMENT BACKDRAFT DAMPER AND DISCONNECT SWITCH.
10. EXISTING EQUIPMENT TO REMAIN.

EF 8-1 DETAILING DETAILING/CLEANIN EQUIP. RM EXHAUST 750 - 0.5 ECM CENTRIFUGAL UPBLAST 1,502 0.16 1/4 1,725 DIRECT 115 / 1 2.9 4.00 15 45 N - - GREENHECK CUE-099-VG 1-6, 9

EF 7-2 BUS WASH BUS WASH EXHAUST 4,000 - 0.5 VFD CENTRIFUGAL UPBLAST 1,321 1.52 2 1,725 BELT 460 / 3 3.4 4.25 15 141 N - - GREENHECK CUBE-180-20 1-6, 9
EF 7-1 BUS WASH BUS WASH EXHAUST 8,000 - 0.5 VFD CENTRIFUGAL UPBLAST 601 1.59 2 1,725 BELT 460 / 3 3.4 4.25 15 206 N - - GREENHECK CUBE-300-20 1-6, 7

SF 6-2 FUEL/BRAKE BASEMENT 001 SUPPLY 4,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 855 1.93 2 1,725 BELT 460 / 3 3.4 4.25 15 427 N - - GREENHECK RSF-150-20 1-6, 8
SF 6-1 FUEL/BRAKE TIRE BAY RM 116 SUPPLY 9,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY BELT 3.69 5 1,725 BELT 460 / 3 7.6 9.50 15 783 N - - GREENHECK RSF-200-50 1-6, 8
EF 6-9 FUEL/BRAKE FUEL RM 115 EXHAUST 1,500 - 0.75 ECM CENTRIFUGAL UPBLAST 1,268 0.38 1/2 1,300 DIRECT 115 / 1 6.4 8.00 15 73 N - - GREENHECK CUE-140-VG 1-6, 9
EF 6-8 FUEL/BRAKE FLUID TANK 110/GREESE TANK 109 EXHAUST 440 - 0.25 ECM CENTRIFUGAL UPBLAST 1,388 0.06 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 34 N - - GREENHECK CUE-90-VG 1-6, 9
EF 6-7 FUEL/BRAKE C.A. 111/TEL. 112 EXHAUST 7,000 - 0.5 VFD CENTRIFUGAL UPBLAST 1,180 2.55 3 1,725 BELT 460 / 3 4.8 6.00 15 203 N - - GREENHECK CUBE-240HP-30 1-6, 9
EF 6-6 FUEL/BRAKE LOCKER/LAUNDRY EXHAUST 230 - 0.5 ECM CENTRIFUGAL UPBLAST 1,638 0.06 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 37 N - - GREENHECK CUE-080-VG 1-6, 9

(E) EF 6-5 FUEL/BRAKE WOMEN'S RM EXHAUST 100 - EXISTING TO REMAIN N - - DAYTON 5DVN8 10
EF 6-4 FUEL/BRAKE MEN'S RM EXHAUST 120 - 0.25 ECM CENTRIFUGAL UPBLAST 1,691 0.03 1/15 1,725 DIRECT 115 / 1 1.3 2.00 15 28 N - - GREENHECK CUE-060-VG 1-6, 9
EF 6-3 FUEL/BRAKE BODY/SHOP 118/116 EXHAUST 18,000 - 1.0 VFD CENTRIFUGAL UPBLAST 1,384 9.21 10 1,725 BELT 460 / 3 14.0 17.50 30 912 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 7
EF 6-2 FUEL/BRAKE FUEL AREA RM 115 EXHAUST 26,000 - 1.0 VFD CENTRIFUGAL UPBLAST 1,130 13.44 15 1,725 BELT 460 / 3 21.0 26.20 45 1,610 Y 58 x 58 54.5 x 54.5 GREENHECK QEI-33 1-6, 7
EF 6-1 FUEL/BRAKE BRAKE/BST RM 114/001 EXHAUST 31,000 - 1.0 VFD CENTRIFUGAL UPBLAST 996 15.20 20 1,725 BELT 460 / 3 27.0 33.80 60 1,900 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7

SF 5-16 MAINTENANCE LOADING ABY RM 170 SUPPLY 1,200 - 0.8 VFD CENTRIFUGAL ROOF SUPPLY 1,147 0.43 1/2 1,725 BELT 460 / 3 1.1 1.38 15 196 N - - GREENHECK RSF-90-5 1-6, 9
SF 5-15 MAINTENANCE TRAN DYN. RM 105 SUPPLY 820 - 0.4 VFD CENTRIFUGAL ROOF SUPPLY 764 0.15 1/2 1,725 BELT 460 / 3 1.1 1.38 15 194 N - - GREENHECK RSF-90-5 1-6, 8
SF 5-14 MAINTENANCE ELEC RM 220 SUPPLY 3,100 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 968 1.34 1 1/2 1,725 BELT 460 / 3 3.0 3.75 15 307 N - - GREENHECK RSF-120-5 1-6, 8
SF 5-13 MAINTENANCE ELEC RM 184 SUPPLY 1,200 - 0.8 VFD CENTRIFUGAL ROOF SUPPLY 1,147 0.43 1/2 1,725 BELT 460 / 3 1.1 1.38 15 196 N - - GREENHECK RSF-90-5 1-6, 8
SF 5-12 MAINTENANCE ELEC RM 185 SUPPLY 850 - 0.5 VFD CENTRIFUGAL ROOF SUPPLY 844 0.18 1/2 1,725 BELT 460 / 3 1.1 1.38 15 194 N - - GREENHECK RSF-90-5 1-6, 8

(E) SF 5-11 MAINTENANCE ELEC RM 137 EXHAUST 3,000 - EXISTING TO REMAIN N - - DAYTON SAU56 10
SF 5-10 MAINTENANCE STORAGE RM 155 SUPPLY 2,500 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 905 0.92 1 1,725 BELT 460 / 3 2.1 2.63 15 302 Y 30 x 30 34 x 34 GREENHECK RSF-120-10 1-6, 8
SF 5-9 MAINTENANCE BLDG MAINT. RM 150 SUPPLY 4,000 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 855 1.93 2 1,725 BELT 460 / 3 3.4 4.25 15 427 N - - GREENHECK RSF-150-20 1-6, 8
SF 5-8 MAINTENANCE COMP. SHOP. RM 143 SUPPLY 1,300 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 1,274 0.57 3/4 1,725 BELT 460 / 3 1.6 2.00 15 199 N - - GREENHECK RSF-90-7 1-6, 8

(E) SF 5-7 MAINTENANCE MECH SHOP RM 144 EXHAUST 3,000 - EXISTING TO REMAIN N - - DAYTON 5AU56 10
SF 5-6 MAINTENANCE CLEAN SHOP RM 141 SUPPLY 2,400 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 896 0.86 1 1,725 BELT 460 / 3 2.1 2.63 15 302 Y 30 x 30 34 x 34 GREENHECK RSF-120-10 1-6, 8
SF 5-5 MAINTENANCE BRAKE RM 121 SUPPLY 3,200 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 979 1.42 1.5 1,752 BELT 460 / 3 3.0 3.75 15 307 N - - GREENHECK RSF-120-15 1-6, 8
SF 5-4 MAINTENANCE REBUILT RM 106 SUPPLY 9,200 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 605 3.87 5 1,725 BELT 460 / 3 7.6 9.50 15 783 N - - GREENHECK RSF-200-50 1-6, 8
SF 5-3 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8
SF 5-2 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8
SF 5-1 MAINTENANCE PARTS RM 135 SUPPLY 7,330 - 1.0 VFD CENTRIFUGAL ROOF SUPPLY 564 2.52 3 1,725 BELT 460 / 3 4.8 6.00 15 766 N - - GREENHECK RSF-200-30 1-6, 8

(E) EF 5-43 MAINTENANCE PAINT BOOTH EXHAUST - - EXISTING TO REMAIN N - - NEW YORK BLOWER PLR-33 10
EF 5-42 MAINTENANCE FUEL RM 102 EXHAUST 650 - 1.0 ECM CENTRIFUGAL UPBLAST 1,633 0.18 1/4 1,770 DIRECT 115 / 1 7.25 15 95 N - - GREENHECK USF-8-VG 1-6, 9
EF 5-41 MAINTENANCE UPHOLSTRY SHOP RM 151 EXHAUST 990 - 0.5 ECM CENTRIFUGAL UPBLAST 984 0.17 1/4 1,000 DIRECT 115 / 1 3.5 4.00 15 72 N - - GREENHECK CUE-140-VG 1-6, 9
EF 5-40 MAINTENANCE LOADING ABY RM 170 EXHAUST 1,100 - 0.5 ECM CENTRIFUGAL UPBLAST 1,328 0.22 1/4 1,400 DIRECT 115 / 1 3.5 4.00 15 57 N - - GREENHECK CUE-120-VG 1-6, 9
EF 5-39 MAINTENANCE EQUIP. STOR. RM 129 EXHAUST 375 - 0.5 ECM CENTRIFUGAL UPBLAST 1,525 0.10 1/6 1,725 DIRECT 115 / 1 2.3 3.00 15 40 N - - GREENHECK CUE-095-VG 1-6, 9
EF 5-38 MAINTENANCE TRAN DYN. RM 105 EXHAUST 850 - 0.5 ECM CENTRIFUGAL UPBLAST 1,448 0.17 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 5-37 MAINTENANCE ENG. DYN. RM 103 EXHAUST 15,000 7,500 1.0 VFD CENTRIFUGAL UPBLAST 1,191 6.15 7 1/2 1,725 BELT 460 / 3 11.0 13.80 20 886 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 9

(E) EF 5-36 MAINTENANCE ELEC RM 220 EXHAUST - - EXISTING TO REMAIN N - - DAYTON 4HZ45G 10
EF 5-35 MAINTENANCE ELEC RM 184 EXHAUST 1,300 - 0.63 ECM CENTRIFUGAL UPBLAST 1,425 0.33 1/2 1,450 DIRECT 115 / 1 6.4 8.00 15 37 N - - GREENHECK CUE-130-VG 1-6, 9
EF 5-34 MAINTENANCE ELEC RM 185 EXHAUST 2,850 - 0.5 ECM CENTRIFUGAL UPBLAST 1,312 0.87 2 1,725 DIRECT 460 / 3 3.2 4.00 15 119 N - - GREENHECK CUE-160-VG 1-6, 9
EF 5-33 MAINTENANCE C.A. RM 139 EXHAUST 6,500 - 1.0 VFD CENTRIFUGAL UPBLAST 1,185 2.78 3 1,725 BELT 460 / 3 4.8 6.00 15 203 N - - GREENHECK CUBE-240HP-30 1-6
EF 5-32 MAINTENANCE LUBE RM 138 EXHAUST 410 - 0.5 ECM CENTRIFUGAL UPBLAST 1,621 0.10 1/10 1,725 DIRECT 115 / 3 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 5-31 MAINTENANCE ELEC RM 137 EXHAUST 3,000 - 0.65 ECM CENTRIFUGAL UPBLAST 1,406 1.07 2 1,725 DIRECT 460 / 3 3.2 4.00 15 119 N - - GREENHECK CUE-160-VG 1-6, 9

(E) EF 5-30 MAINTENANCE TEL RM 136 EXHAUST 285 - EXISTING TO REMAIN N - - DAYTON 5DVP6 10
EF 5-29 MAINTENANCE STORAGE RM 155 EXHAUST 2,500 - 0.5 ECM CENTRIFUGAL UPBLAST 1,115 0.54 3/4 1,200 DIRECT 115 / 1 8.8 11.00 15 84 N - - GREENHECK CUE-160-VG 1-6
EF 5-28 MAINTENANCE BODY SHOP RM 174 EXHAUST 36,960 18,480 1.0 VFD CENTRIFUGAL UPBLAST 1,013 17.45 20 1,725 BELT 460 / 3 27.0 33.80 60 1,013 Y 64 x 64 64.5 x 64.5 GREENHECK QEI-40 1-6, 7

(E) EF 5-27 MAINTENANCE LOCKER RM 167 EXHAUST 140 - EXISTING TO REMAIN N - - DAYTON 5DVN6 10
EF 5-26 MAINTENANCE REV. TOIL. RM 160/161 EXHAUST 300 - 0.5 ECM CENTRIFUGAL UPBLAST 1,621 0.10 1/10 1,725 DIRECT 115 / 3 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 5-25 MAINTENANCE COMP EXCH. RM 148 EXHAUST 16,000 8,000 1.0 VFD CENTRIFUGAL UPBLAST 1,255 7.06 7 1/2 1,725 BELT 460 / 3 11.0 13.80 20 885 Y 46 x 46 46.5 x 46.5 GREENHECK QEI-27 1-6, 7
EF 5-24 MAINTENANCE BLDG MAINT. RM 150 EXHAUST 2,330 - 0.5 ECM CENTRIFUGAL UPBLAST 1,501 0.64 3/4 1,725 DIRECT 115 / 1 8.8 11.00 15 76 N - - GREENHECK CUE-140-VG 1-6, 9

(E) EF 5-23 MAINTENANCE COMP REP RM 143 EXHAUST 1,200 - EXISTING TO REMAIN N - - DAYTON - 10
EF 5-22 MAINTENANCE MACHINE RM 145 EXHAUST 3,100 - 0.5 VFD CENTRIFUGAL UPBLAST 1,053 0.78 1 1,725 BELT 460 / 3 2.1 2.63 15 132 N - - GREENHECK CUBE-180-10 1-6, 9
EF 5-21 MAINTENANCE MACHINE RM 144 EXHAUST 3,100 - 0.5 VFD CENTRIFUGAL UPBLAST 1,053 0.78 1 1,725 BELT 460 / 3 2.1 2.63 15 132 N - - GREENHECK CUBE-180-10 1-6, 9
EF 5-20 MAINTENANCE CLEAN SHOP 141 EXHAUST 2,600 - 0.5 VFD CENTRIFUGAL UPBLAST 1,635 0.87 1 1,725 BELT 460 / 3 2.1 2.63 15 97 N - - GREENHECK CUBE-140-10 1-6, 9
EF 5-19 MAINTENANCE BREAK RM 121 EXHAUST 3,500 - 0.5 VFD CENTRIFUGAL UPBLAST 968 1.11 1 1/2 1,725 BELT 460 / 3 3.0 3.75 15 140 N - - GREENHECK CUBE-200-15 1-6, 9
EF 5-18 MAINTENANCE REBUILT RM 108 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9
EF 5-17 MAINTENANCE REBUILT RM 107 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9
EF 5-16 MAINTENANCE REBUILT RM 106 EXHAUST 6,200 3,100 0.5 VFD CENTRIFUGAL UPBLAST 838 1.60 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-240-20 1-6, 9

(E) EF 5-15 MAINTENANCE JAN RM 114 EXHAUST 315 - EXISTING TO REMAIN N - - DAYTON 5DVP0 10
(E) EF 5-14 MAINTENANCE WOMEN/SH RM 115 EXHAUST 660 - EXISTING TO REMAIN N - - DAYTON 20FT11 10

EF 5-13 MAINTENANCE MEN'S RM 109 EXHAUST 750 - 0.6 ECM CENTRIFUGAL UPBLAST 1,435 0.16 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
(E) EF 5-12 MAINTENANCE MEN'S RM 214, WOMEN 213 EXHAUST 500 - EXISTING TO REMAIN N - - DAYTON 5DVP0 10

EF 5-11 MAINTENANCE JAN RM 219 EXHAUST 80 - 0.3 ECM CENTRIFUGAL UPBLAST 1,453 0.02 1/15 1,725 DIRECT 115 / 1 1.3 2.00 15 28 N - - GREENHECK CUE-060-VG 1-6, 9
EF 5-10 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-9 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-8 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-7 MAINTENANCE PARTS RM 135 EXHAUST 5,950 - 0.5 VFD CENTRIFUGAL UPBLAST 888 1.75 2 1,725 BELT 460 / 3 3.4 4.25 15 165 N - - GREENHECK CUBE-220-20 1-6, 9
EF 5-6 MAINTENANCE STEAM CLEANER EXHAUST 10,000 5,000 1.0 VFD CENTRIFUGAL UPBLAST 1,433 4.16 5 1,725 BELT 460 / 3 7.6 9.50 15 617 Y 40 x 40 38.5 x 38.5 GREENHECK QEI-22 1-6, 7
EF 5-5 MAINTENANCE RM 178 EXHAUST 30,000 15,000 1.0 VFD CENTRIFUGAL UPBLAST 969 14.11 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-4 MAINTENANCE RM 178 EXHAUST 28,000 14,000 1.0 VFD CENTRIFUGAL UPBLAST 916 12.10 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-3 MAINTENANCE RM 178 EXHAUST 28,000 14,000 1.0 VFD CENTRIFUGAL UPBLAST 916 12.10 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-2 MAINTENANCE RM 181 EXHAUST 30,000 15,000 1.0 VFD CENTRIFUGAL UPBLAST 969 14.11 15 1,725 BELT 460 / 3 21.0 26.20 45 1,880 Y 64 x 64 60 x 60 GREENHECK QEI-36 1-6, 7
EF 5-1 MAINTENANCE RUNNING REPAIR RM 181 EXHAUST 40,000 20,000 1.0 VFD CENTRIFUGAL UPBLAST 951 hh 25 1,725 BELT 460 / 3 34.0 42.50 70 2,350 Y 72 x 72 66 x 66 GREENHECK QEI-40 1-6, 7

SF 4-1 OPERATIONS ELEC RM 103 SUPPLY 700 - 0.37 ECM CENTRIFUGAL ROOF SUPPLY 681 0.10 1/4 1,725 BELT 115 / 1 5.8 7.25 15 175 N - - GREENHECK RSF-90-4 1-6, 8
EF 4-4 OPERATIONS OPER BLDG LOCKER EXHAUST 320 - 0.5 ECM CENTRIFUGAL UPBLAST 1,525 0.08 1/10 1,725 DIRECT 115 / 1 1.5 2.00 15 34 N - - GREENHECK CUE-090-VG 1-6, 9
EF 4-3 OPERATIONS OPER BLDG ELEC RM 103 EXHAUST 700 - 0.5 ECM CENTRIFUGAL UPBLAST 1,330 0.13 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 4-2 OPERATIONS OPER BLDG MEN'S RM EXHAUST 1,100 - 0.5 ECM CENTRIFUGAL UPBLAST 1,690 0.27 1/4 1,725 DIRECT 115 / 1 3.5 4.00 15 54 N - - GREENHECK CUE-100-VG 1-6, 9
EF 4-1 OREPATIONS OPER BLDG REST RM EXHAUST 540 - 0.5 ECM CENTRIFUGAL UPBLAST 1,300 0.10 1/4 1,725 DIRECT 115 / 1 2.9 4.00 15 45 N - - GREENHECK CUE-099-VG 1-6, 9

MARK NUMBER BUILDING UNIT/AREA SERVED TYPE ARRANGEMENT SPEED
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DRIVE
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AIRFLOW
(CFM)
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AIRFLOW
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.

Copyright Reserved

801 S. Figueroa Street, Suite 300

Los Angeles, CA 90017

JOB #:

DESIGN BY: 

550 SOUTH MAIN STREET, ORANGE, CA 

ORANGE COUNTY 
TRANSPORTATION AUTHORITY
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NOTES:
1. PROVIDE WITH INLET HOOD
2. PROVIDE WITH SHUTOFF DAMPERS
3. PROVIDE WITH VIBRATION ISOLATORS
4. PROVIDE WITH PAINTED CABINET / ACCESSORIES
5. PROVIDE WITH DISCONNECT SWITCH BY DIVISION 26.
6. PROVIDE WITH REMOTE CONTROL STATION
7. PROVIDE WITH MRT TOUCH REMOTE CONTROL STATION.
8. PROVIDE WITH G-90 GALVANIZED STEEL FILTER.
9. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER MODEL PER SCHEDULE FOR NEW EQUIPMENT.
10. PROVIDE WITH EMERGENCY POWER OFF SWITCH.
11. EXISTING EQUIPMENT TO REMAIN.

(E) MAU 5-9 MAKEUP AIR UNIT MAINTENANCE PAINT BOOTH 37,800 2 - - - - - - - - - - - - - - - - 11

MAU 5-8 MAKEUP AIR UNIT MAINTENANCE CORR., RM 101 2,400 3 BELT 3 1,800 175,000 NATURAL GAS 10 - 14 460 / 3 5.9 115 / 1 500 1,187 39 52 140 VIBREX SRC-109 TRANE DFOA-109-HRB 1-10
MAU 5-7 MAKEUP AIR UNIT MAINTENANCE COMP. EXH., RM 148 6,000 3 BELT 7 1/2 1,800 223,000 NATURAL GAS 10 - 14 460 / 3 12.1 115 / 1 500 1,187 39 52 140 VIBREX SRC-115 TRANE DFOA-115-HRB 1-10
MAU 5-6 MAKEUP AIR UNIT MAINTENANCE BODY SHOP, RM 174 17,700 3 BELT 15 1,800 788,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 2,699 63 91 186 VIBREX SRC-125 TRANE DFOA-125-HRB 1-10
MAU 5-5 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 15,000 3 BELT 15 1,800 668,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-125-HRB 1-10
MAU 5-4 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 14,000 3 BELT 15 1,800 623,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-3 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 14,000 3 BELT 15 1,800 623,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-2 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 179 15,000 3 BELT 15 1,800 668,000 NATURAL GAS 10 - 14 460 / 3 22.1 115 / 1 500 1,958 51 78 166 VIBREX SRC-122 TRANE DFOA-122-HRB 1-10
MAU 5-1 MAKEUP AIR UNIT MAINTENANCE RUNNING REPAIR, RM 181 20,000 3 BELT 20 1,800 838,000 NATURAL GAS 10 - 14 460 / 3 28.1 115 / 1 500 2,699 63 91 186 VIBREX SRC-125 TRANE DFOA-125-HLB 1-10

MARK NUMBER TYPE BUILDING AREA SERVED
SUPPLY AIR

VOLUME
(CFM)

TOTAL STATIC
PRESSURE
(IN. W.C.)

MOTOR
TYPE

MOTOR
POWER

(HP)

MOTOR
SPEED
(RPM)

MAX INPUT
(BTU/H) FUEL TYPE

SUPPLY GAS
PRESSURE

(INWC)
UNIT

VOLT / PH FLA CONTROL V /
PH

CONTROL
TRANSFORMER

(VA)

UNIT OPERATING
WEIGHT

(LBS)
HEIGHT

(IN)
WIDTH

(IN)
LENGTH

(IN) CURB ADAPTER MODEL MANUFACTURER MODEL NOTES

UNIT IDENTIFICATION SUPPLY FAN HEATING ELECTRICAL PHYSICAL CHARACTERISTICS
MAKEUP AIR UNIT SCHEDULE

NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER MODEL PER SCHEDULE FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DIVISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.
17. PROVIDE WITH MERV-13 FILTER.

RTU 6-1 PACKAGED AC FUEL/BRAKE OFFICE VARIABLE DIRECT 1,570 0.5 DIRECT 95 135 R-410A 47,000 42,000 80 67 55 53 45,000 70 95 7 11 13.4 208 / 1 4.1 31.9 50 425 4.1 4 5.1 CA-TRN-1235-TRN-5750 TRANE 4WCC4048E1000A ALL

RTU 5-5 PACKAGED AC MAINTENANCE OFFICE VARIABLE DIRECT 770 1 DIRECT 95 50 R-410A 23,800 9,300 80 67 55 53 23,200 70 95 7 11 13.4 208 / 1 1.8 20.6 30 328 3.3 3.75 4.9 CA-TRN-1213-TRN-59... TRANE 4WCC4048E1000A ALL

RTU 5-4 PACKAGED AC MAINTENANCE OFFICE VARIABLE DIRECT 770 1 DIRECT 95 30 R-410A 23,800 6,600 80 67 55 53 23,200 70 95 7 11 13.4 208 / 1 1.8 20.6 30 328 3.3 3.75 4.9 CA-TRN-1213-TRN-59... TRANE 4WCC4048E1000A ALL

RTU 5-3 PACKAGED RTU MAINTENANCE REVENUE OFFICES VARIABLE DIRECT 5,400 1 DIRECT 95 1,250 R-410A 180,000 132,000 80 67 56 55 202 70 104 - 10.8 14.0 460 / 3 17.6 41.0 50 1,924 5 7.5 10.5 - TRANE YSJ1804S0L ALL

RTU 5-2 PACKAGED RTU MAINTENANCE BREAK ROOM VARIABLE DIRECT 5,040 1 DIRECT 95 1,115 R-410A 179,000 128,000 80 67 56 55 202 70 104 - 10.8 14.0 460 / 3 17.6 41.0 50 1,924 5 7.5 10.5 - TRANE YSJ1804S0L ALL

RTU 5-1 PACKAGED RTU MAINTENANCE 2ND FLR OFFICES VARIABLE DIRECT 5,910 1 DIRECT 95 830 R-410A 182,080 149,000 75 61 50 49 202 70 101 - 10.8 14.0 460 / 3 19.7 49.0 60 1,954 5 7.5 10.5 - TRANE YSJ210A4S0L ALL

RTU 4-4 PACKAGED RTU OPERATIONS SOUTH VARIABLE DIRECT 4,000 1 DIRECT 95 940 R-410A 119,000 92,000 80 67 58 57 121 70 97 - 11 14.6 460 / 3 10.5 25.0 30 995 4.2 4.4 7.3 - TRANE YSJ102A4S0L ALL

RTU 4-3 PACKAGED RTU OPERATIONS CENTRAL SOUTH VARIABLE DIRECT 4,100 1 DIRECT 95 885 R-410A 118,000 91,000 80 67 58 57 121 70 97 - 11 14.6 460 / 3 11.8 29.0 40 1,020 4.2 4.4 7.3 - TRANE YSJ120A4S0L ALL

RTU 4-2 PACKAGED RTU OPERATIONS CENTRAL NORTH VARIABLE DIRECT 2,350 1 DIRECT 95 100 R-410A 74,000 55,000 80 67 56 56 65 70 95 - 11 14.6 460 / 3 7.1 18.0 20 968 4.2 4.4 7.3 - TRANE YSJ072A4S0L ALL

RTU 4-1 PACKAGED RTU OPERATIONS NORTH VARIABLE DIRECT 4,830 1 DIRECT 95 740 R-410A 178,000 125500 80 67 55 54 202 70 108 - 11 14.6 460 / 3 17.4 41.0 50 1,925 5 7.5 10.5 CA-TRN-593-TRN-592-... TRANE YSJ1804S0L ALL
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CURB ADAPTER
MODEL MANUFACTURER MODEL NOTES

PACKAGED ROOFTOP UNIT SCHEDULE
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DICISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.

AC 6-1 PACKAGED COOLING UNIT FUEL/BRAKE COMM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 CA-TRN-1213-TRN-590-9 TRANE 4TCC4042E1000A ALL

AC 5-2 PACKAGED COOLING UNIT MAINTENANCE LAN ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 5-1 PACKAGED COOLING UNIT MAINTENANCE COMM ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 4-2 PACKAGED COOLING UNIT OPERATIONS TELECOM ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 - TRANE 4TCC4042E1000A ALL

AC 4-1 PACKAGED COOLING UNIT OPERATIONS COMPUTER ROOM 4-SPEED DIRECT 785 95 R-410A 23,200 11 13.4 208 / 1 3.4 16.7 25 MERV 13 358 36 49 42 CA-TRN-1213-TRN-590-9 TRANE 4TCC4042E1000A ALL

MARK NUMBER TYPE BUILDING AREA SERVED FAN DRIVE
TYPE

DESIGN
AIRFLOW

(CFM)

AMBIENT
DRY BULB

(F)
REFRIGERANT

TOTAL COOLING
CAPACITY

(MBH)
EER SEER V / PH

SYSTEM
POWER

(kW)
MCA MOP FILTER

RATING
OPERATING

WEIGHT
(LBS)

HEIGHT
(IN)

WIDTH
(IN)

LENGTH
(IN)

UNIT IDENTIFICATION FAN DATA COIL DATA EFFICIENCY ELECTRICAL FILTER UNIT DIMENSIONS

CURB ADAPTER MODEL MANUFACTURER MODEL NOTES

PACKAGED AIR CONDITIONER SCHEDULE

NOTES:
1. CONTRACTOR TO VERIFY EXISTING ROOF CURB SIZE AND PROVIDE CURB ADAPTER AS NECESSARY FOR NEW EQUIPMENT.
2. PROVIDE WITH INTERMITTENT IGNITION DEVICE (IID)
3. FILTERS ARE TO BE PROVIDED WITH PRE-FILTER. MAXIMUM PRESSURE DROP SHALL BE BASED ON TOTAL PRESSURE DROP ACROSS THE FILTER BANK WITH DIRTY FILTERS.
4. PROVIDE WITH 100% MODULATING DRY-BULB TYPE AIR ECONOMIZER.
5. DISCONNECT PROVIDED BY DICISION 26 CONTRACTOR.
6. PROVIDE SCCR RATINGS GREATER THAN FAULT AMPS SHOWN ON ELECTRICAL DRAWINGS.
7. PROVIDE SUPPLY AND POWERED EXHAUST FANS WITH VFD- BY RTU MANUFACTURER.
8. UNIT SHALL COMPLY WITH ECONOMIZER FAULT DETECTION AND DIAGNOSTICS (FDD) REQUIREMENTS PER CALIFORNIA TITLE 24, PART 6.
9. PROVIDE WITH DUCT SMOKE DETECTOR FOR AUTOMATIC UNIT SHUT OFF. FURNISHED AND WIRED BY DIV 26 CONTRACTOR. ISNTALLED BY DIV 23 CONTRACTOR.
10. LISTED UNIT OPERATING WEIGHT EXCLUDES CURB.
11. UNIT TO BE BACNET COMPATIBLE AND SHALL BE TIED TO THE EXISTING ENERGY MANAGEMENT CONTROL SYSTEM (EMCS).
12. PROVIDE VIBRATION ISOLATION AND SEISMIC RESTRAINT.
13. PROVIDE INVERTER-READY NEMA PREMIUM EFFICIENCY MOTOR WITH SHAFT GROUNDING SYSTEM.
14. PROVIDE A PROGRAMMABLE THERMOSTAT WITH TEMPERATURE SETPOINTS FOR AT LEAST FOUR SCHEDULING PERIODS WITHIN 24 HOURS.
15. PROVIDE CONDENSER COIL GAURD.
16. PROVIDE WITH 115V FIELD POWERED SERVICE OUTLET.

HP 6-1 HEAT PUMP FUEL/BRAKE BLDG. OFFICE 4-SPEED DIRECT 770 0.5 95 30 R-410A 23,800 2.09 74 61 55 54 23,200 1.95 70 95 11 13.4 208 / 1 20.6 30 MERV 13 328 46 45 52 CA-TRN-1213-TRN-590-9 TRANE 4WCC4024E1000A ALL

HP 5-1 HEAT PUMP MAINTENANCE CONTROL 4-SPEED DIRECT 770 0.5 95 30 R-410A 23,800 2.09 76 62 55 54 23,200 1.95 70 95 11 13.4 208 / 1 20.6 30 MERV 13 328 46 45 52 - TRANE 4WCC4024E1000A ALL
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PACKAGED HEAT PUMP SCHEDULE
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SECURE FAN
TO CURB

(N) GASKET OR SEALANT

(N) COUNTERFLASHING
INTEGRAL TO FAN

(E) INSULATED ROOF 
CURB TO REMAIN.

(E) ROOF 
DECKING / SLAB

(E) ROOFING 
MATERIAL

NOTES:
COORDINATE SCOPE OF WORK WITH ROOFING CONTRACTOR / OWNER TO NOT VOID ANY  WARRANTIES.
CONTRACTOR IS TO REUSE EXISTING DUCT.
COORDINATE THE LOCATION AND SIZE OF THE EQUIPMENT RAIL BASED ON THE EQUIPMENT.
CONTRACTOR IS TO REUSE EXISTING INSULATED ROOF CURB AND/OR PROVIDE NEW ROOF CURB ADAPTERS 
AS SPECIFIED ON THE SCHEDULES.
THE TOP OF THE CURB IS TO BE MOUNTED A MINIMUM OF 18 INCHES / 46 CM ABOVE THE TOP OF THE ROOF 
UNLESS NOTED OTHERWISE.
PROVIDE A HINGED FAN BASE FOR ACCESS TO THE MOTORIZED DAMPER.
CONTRACTOR TO VERIFY EXISTING ROOF CURB IS ADEQUATE FOR NEW EQUIPMENT AND PROVIDE WITH CURB 
ADAPTER AS REQUIRED.

1.
2.
3.
4.

5.

6.
7.

(E) DUCT

(N) MOTORIZED DAMPER

(N) FAN

(N) DISCONNECT SWITCH

(N) BIRDSCREEN

(E) RETURN PLENUM(E) SUPPLY PLENUM

(E) CONDENSATE DRAIN

(E) NATURAL GAS PIPING

(E) ROOF CURB

(E) STRUCTURAL ROOF

(N) SPRING ISOLATORS

S

(N) MECHANICAL EQUIPMENT

NOTES:
CONTRACTOR SHALL PERFORM WORK IN A MANNER SO THAT NO WARRANTIES ARE VOIDED.
REFER TO THE CONTRACT DOCUMENTS FOR DUCT MATERIAL AND INSULATION REQUIREMENTS. 
THE CURB INSULATION SHALL BE EQUAL TO THE ROOF INSULATION RATING
COORDINATE THE LOCATION AND SIZE OF THE EQUIPMENT RAIL BASED ON THE EQUIPMENT.
CONTRACTOR TO REUSE EXISTING ROOF CURBS AND/OR PROVIDE NEW ROOF CURB ADAPTERS AS SPECIFIED 
ON THE SCHEDULES.
THE TOP OF THE CURB IS TO BE MOUNTED A MINIMUM OF 18 INCHES / 46 CM ABOVE THE TOP OF THE ROOF 
UNLESS NOTED OTHERWISE.
PROVIDE A HINGED FAN BASE FOR ACCESS TO THE MOTORIZED DAMPER
CONTRACTOR TO VERIFY EXISTING ROOF CURB IS ADEQUATE FOR NEW EQUIPMENT AND PROVIDE WITH CURB 
ADAPTER AS REQUIRED.

1.
2.
3.
4.
5.

6.

7.
8.

DUCT SMOKE DETECTOR

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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12" = 1'-0"M-006
1 ROOF MOUNTED FAN RECONNECTION DETAIL

12" = 1'-0"M-006
2 ROOFTOP EQUIPMENT RECONNECTION DETAIL
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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GENERAL EXHAUST EMCS POINTS LIST
TAG NAME/FUNCTION AI AO DI DO REMARKS

1 EXHAUST FAN ENABLE/DISABLE √

2 EXHAUST FAN ALARM √

GENERAL EXHAUST ALARMS
DESIGNATION POINT PROTOCOL

EXHAUST FAN
FAILURE 2 ALARM AT OPERATOR'S SYSTEM TERMINAL.

SEQUENCE OF OPERATION

OCCUPIED MODE:
EQUIPMENT SHALL OPERATE CONTINUOUSLY IN OCCUPIED
(ENABLED) MODE. EF-X SHALL BE NORMALLY OFF.

EF
1 1

2

APPLIES TO ALL EXHAUST FANS

PG

HIGH 
PRESSURE 

ALARM

FULLY 
MODULATING

DAMPER
END

SWITCH

H

H

NATURAL GAS 
PREHEAT 

COIL

OA 
TEMPERATURE 

PREHEAT 
TEMPERATURE 

VFD

SPEED 
CONTROL

START/
STOP

SA
TEMPERATURE 

SP

L
CEILING IN 
SPACE

H

2/3 DOWN THE 
DUCT STATIC 

PRESSURE

OUTSIDE 
AIR

SUPPLY
AIR

BACNET
MS/TP

PACKAGED CONTROLLER

STATUS

CT

TYPICAL MAKEUP AIR UNIT

MAKEUP AIR HANDLER SEQUENCE OF OPERATION

GENERAL
1. ALL HAND-OFF-AUTO (HOA) SWITCHES NORMALLY REMAIN IN THE AUTO POSITION AND THE HAND AND OFF POSITIONS ARE USED FOR MAINTENANCE SITUATIONS. ALL SETPOINTS, DEADBANDS, AND TIME DELAY 

INTERVALS DESCRIBED IN SEQUENCE SHALL BE ADJUSTABLE BY SYSTEM OPERATORS.  APPROPRIATE DEADBANDS AND TIME DELAYS SHALL BE USED TO PREVENT SHORT CYCLING SITUATIONS.
2. PROVIDE AND INSTALL ALL NECESSARY COMPONENTS AND ACCESSORIES FOR A COMPLETE AND OPERATIONAL SYSTEM INCLUDING, BUT NOT LIMITED TO SENSORS, RELAYS, COMMUNICATION WIRING AND CONDUIT, 

AND ALL NECESSARY ELECTRICAL DEVICES, WIRING, AND CONDUIT.
3. ALL MAKEUP AIR UNITS (MAU) SHALL INTERLOCK WITH EXHAUST FANS. REFER TO FLOOR PLANS FOR FURTHER DETAILS.

SCHEDULING
THE MAU SHALL HAVE SCHEDULING FUNCTIONALITY THROUGH THE DDC SYSTEM.

START UP MODE
1. UPON STARTUP OF EXHAUST FANS, DDC SHALL ISSUE COMMAND TO MAH FOR STARTUP.
2. THE OUTSIDE AIR DAMPER SHALL OPEN TO MINIMUM POSITION. THE DAMPER END-SWITCH SHALL VERIFY THAT THE DAMPER IS NOT CLOSED PRIOR TO ENERGIZING THE SUPPLY FAN. 
3. THE SUPPLY FAN SHALL BE ENERGIZED.

SUPPLY FAN CONTROL
1. THE SUPPLY FAN IS ENERGIZED AND RUNS CONTINUOUSLY.
2. DDC MONITORS THE SUPPLY FAN THROUGH ITS CURRENT SENSOR.  UPON A FAILURE, AN ALARM IS ISSUED.

SAFETY CONTROL
1. IF SMOKE IS DETECTED IN THE AIRSTREAM BY A DUCT SMOKE DETECTOR OR THE FIRE ALARM ZONE MODULE INDICATES A ZONE ALARM, THE SYSTEM SHALL BE DEACTIVATED 

FILTER MONITORING
1. DDC SHALL MONITOR THE AIR FILTER PRESSURE DROP AND ISSUE A DIRTY FILTER ALARM UPON HIGH DIFFERENTIAL PRESSURE.

VENTILATION 
1. DDC SHALL MODULATE SUPPLY FAN TO MAINTAIN A SPACE PRESSURE SET POINT.  

FULLY 
MOD.

M
MG

DI

DIDI AO AO

AODO

AIAIAI

DPT

T T

T

NC DPT

AI
DPT

DI

NC

AODI

T

AI

T

AI

AODO

T

AI

DPT

AI

DI

AO
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SEQUENCE OF OPERATION

GENERAL
1. ALL HAND-OFF-AUTO (HOA) SWITCHES NORMALLY REMAIN IN THE AUTO POSITION AND THE HAND AND 

OFF POSITIONS ARE USED FOR MAINTENANCE SITUATIONS. ALL SETPOINTS, DEADBANDS, AND TIME 
DELAY INTERVALS DESCRIBED IN SEQUENCE SHALL BE ADJUSTABLE BY SYSTEM OPERATORS. 
APPROPRIATE DEADBANDS AND TIME DELAYS SHALL BE USED TO PREVENT SHORT CYCLING 
SITUATIONS.

2. PROVIDE AND INSTALL ALL NECESSARY COMPONENTS AND ACCESSORIES FOR A COMPLETE AND 
OPERATIONAL SYSTEM INCLUDING, BUT NOT LIMITED TO SENSORS, RELAYS, COMMUNICATION 
WIRING AND CONDUIT, AND ALL NECESSARY ELECTRICAL DEVICES, WIRING, AND CONDUIT.

START-UP
1. THE ROOFTOP UNIT SHALL BE ACTIVATED BY THE MECHANICAL CONTROLLER AND SHALL RUN 

CONTINUOUSLY.
2. THE UNIT SHALL MONITOR AND LOG ALL SENSOR INPUTS.

SUPPLY FAN CONTROL
1. THE SUPPLY FAN IS ENERGIZED AND RUNS CONTINUOUSLY.
2. CONTROLLER SHALL MODULATE THE SUPPLY FAN SPEED BETWEEN MANUFACTURER'S ESTABLISHED 

RANGE TO MAINTAIN SPACE TEMPERATURE SETPOINT.
3. DDC MONITORS THE SUPPLY FAN THROUGH ITS CURRENT SENSOR. UPON A FAILURE, AN ALARM IS 

ISSUED.

DIFFERENTIAL 
PRESSURE

OUTSIDE 
AIR

CONDENSER 
AIR

SPACE 
TEMP

DX

EVP

FULLY 
MODULATING

ROOFTOP UNIT OPERATION
1. CONTROLLER SHALL PROVIDE ALL CONTROL OF SUPPLY FANS, CONDENSER FANS, MODULATING 

DAMPERS, COOLING COIL, REHEAT COIL, COMPRESSOR, AND ASSOCIATED COMPONENTS OF THE 
RTU UNIT.

2. ROOFTOP UNIT SHALL PROVIDE CONTINUOUS COOLING TO THE OFFICE SPACE BASED ON A 15-MIN 
AVERAGE RETURN AIR TEMPERATURE.

3. ROOFTOP UNIT SHALL PROVIDE ADJUSTABLE DISCHARGE AIR TEMPERATURE.

FILTER MONITORING
1. THE UNIT CONTROLLER SHALL MONITOR THE AIR FILTER DIFFERENTIAL PRESSURE DROP AND 

ISSUE A DIRTY FILTER ALARM UPON HIGH DIFFERENTIAL PRESSURE.

SAFETY CONTROL
1. IF SMOKE IS DETECTED IN THE AIRSTREAM BY A DUCT SMOKE DETECTOR OF THE FIRE ALARM 

ZONE MODULE INDICATES A ZONE ALARM, THE UNIT SHUTS DOWN. REFER TO SHUTDOWN MODE.
IF A CONTROLLING SENSOR IS DETERMINED TO HAVE FAILED THAT WOULD DAMAGE THE 
EQUIPMENT OR CAUSE INAPPROPRIATE CONDITIONS IN THE SPACE, THE UNIT SHUTS DOWN. 
REFER TO SHUTDOWN MODE

SHUTDOWN MODE CONTROL
1. UPON A SHUTDOWN COMMAND FROM THE UNIT CONTROLLER OR A SAFETY CONTROL DEVICE 

COMMAND, THE UNIT COMMENCES SHUTDOWN.
2. THE SUPPLY FAN AND CONDENSER FAN ARE COMMANDED OFF.
3. THE RETURN AIR DAMPER IS MODULATES TO FULLY OPEN AND THE OUTSIDE AIR DAMPER 

MODULATES TO FULLY CLOSED.

SET POINTS
1. COOLING DISCHARGE AIR TEMPERATURE SETPOINT   55 F (ADJ)
2. ROOM DIFFERENTIAL PRESSURE +0.025 INWC (ADJ)
3. ROOM DIFFERENTIAL PRESSURE TIME DELAY   1 MIN (ADJ)

RTU CONTROLLER
(SEE SPECIFICATIONS)

RETURN AIR 
FROM SPACE

SUPPLY 
AIR

EC

MIXING 
BOX

SUPPLY 
FANS

CONDENSER 
AIR

EC

FULLY 
MODULATING

SUPPLY AIR 
TEMPERATURE

CONDENSER 
FANS

ECONOMIZER 
DAMPER

M

RETURN 
DAMPER

S

SMOKE 
DETECTOR

FULLY 
MODULATING

FULLY
MOD.

RTU

NC

MAIN BMS 
SYSTEM

AO AO AODI
AO

AI AI AI

TS

TS

DPT

PG

RETURN AIR 
TEMPERATURE

AI

TS

TYPICAL ROOFTOP UNIT

AI

DPT

PG

AI

T

AO AO

T

AIDI AOAO

T

AI
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D.1 D.2 D.3

D.A

D.B

D.C

D.D

EF 8-1

M:01 M:01 M:01 M:01

M:03

GENERAL NOTES
1. COORDINATE LOCATIONS OF ALL EQUIPMENT AND ROUTING 

OF ALL DUCTWORK AND PIPING WITH OTHER TRADES PRIOR 
TO ANY ROUGH-IN. PROVIDE OFFSETS AND TRANSITIONS 
WHERE REQUIRED TO ACCOMODATE BUILDING CONDITIONS
AND PRESERVE HEADROOM.

2. INSTALL AND ROUTE CONDENSATE PIPING FOR ROOFTOP 
HVAC EQUIPMENT AND ROUTE AT LEAST 12 FEET AWAY 
FROM UNIT IN DIRECTION OF ROOF SLOPE AND ROOF 
DRAINS, MIN 1% PIPE SLOPE.

3. INSTALL EQUIPMENT LEVEL ON ROOF.
4. MAINTAIN MINIMUM OF 10'-0" OF HORIZONTAL DISTANCE 

BETWEEN BUILDING OUTDOOR AIR INTAKE AND BUILDING
EXHAUST AIR AND PLUMBING VENTS.

5.  EXISTING ROOF CURB AND DUCT TO BE REUSED. 
CONTRACTOR TO PROVIDE CURB ADAPTER FOR NEW 
EQUIPMENT PER SCHEDULE.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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Key Value Keynote Text

M:01 EXISTING MECHANICAL EQUIPMENT.
M:03 INSTALL NEW EXHAUST FAN AND RECONNECT TO
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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PROJECT NOTES
1. THE ELECTRICAL CONTRACTOR SHALL OBTAIN ALL NECESSARY PERMITS 

FROM AUTHORITIES HAVING JURISDICTION AND PAY ALL ASSOCIATED FEES.

2. LOCATE JUNCTION AND PULL BOXES AS REQUIRED TO ALLOW ACCESS AFTER 
EQUIPMENT AND APPURTENANCES ARE INSTALLED. COORDINATE EXACT 
LOCATIONS WITH THE OTHER TRADES. COORDINATE LOCATIONS AND 
ELEVATIONS OF ELECTRICAL DEVICES WITH DRAWINGS AND OTHER TRADES 
PRIOR TO INSTALLATION.

3. PROTECT PERMANENT BUILDING FINISHES FROM DAMAGE DURING 
CONSTRUCTION PERIOD. PROVIDE PLYWOOD OR SIMILAR MATERIAL UNDER 
EQUIPMENT OR MATERIALS STORED ON FLOORS, AND IN AREAS WHERE 
CONSTRUCTION MAY DAMAGE FINISHES. SURFACES OR FINISHES DAMAGED 
DURING CONSTRUCTION SHALL BE REPLACED AT THE COST OF THE 
CONTRACTOR AT FAULT.

4. CONTRACTORS SHALL COORDINATE LOCATIONS OF FIXTURES AND 
ELECTRICAL DEVICES INSTALLED IN OR ON THE CEILING WITH 
ARCHITECTURAL REFLECTED CEILING PLAN. CEILING MOUNTED ELECTRICAL 
DEVICES SHALL BE MOUNTED IN THE CENTER OF THE CEILING TILES, UNLESS 
OTHERWISE NOTED.

5. WHERE DIRECTED TO USE OR RETAIN EXISTING CIRCUITS, AND THE CIRCUIT 
NUMBERS DIFFER FROM THE DRAWING, UPDATE DIRECTORIES AND RECORD 
DRAWINGS.

6. PROPERLY SUPPORT PER CODE LOW VOLTAGE CABLING NOT IN CONDUIT. IN 
AREAS SUCH AS CORRIDORS DESIGNATED FOR NEW CEILINGS AND FINISHES, 
SUPPORT EXISTING ELECTRICAL DEVICES AND EQUIPMENT IN AND ABOVE 
THE CEILING, INCLUDING CONDUIT AND CABLING. PROVIDE PROPER 
PERMANENT SUPPORT AS NEEDED TO COMPLY WITH CODE AND TAKE 
WEIGHT OFF CEILING SUPPORTS. REMOVE AND REINSTALL ELECTRICAL 
DEVICES AND EQUIPMENT AS NEEDED FOR PAINTING, WALL COVERINGS, 
CEILINGS, AND FINISH WORK. REFER TO ARCHITECTURAL DRAWINGS. LOW 
VOLTAGE CABLING LOCATED IN EXPOSED STRUCTURE (CEILING) AREAS 
SHALL BE INSTALLED IN CONDUIT (OR CABLE TRAY, IF APPLICABLE) AND 
ROUTED TIGHT TO DECK. INSTALLATIONS NOT IN COMPLIANCE WITH THIS 
REQUIREMENT SHALL BE REMOVED AND REINSTALLED AT CONTRACTOR'S 
EXPENSE.

7. WHERE PROJECT PHASING IS INDICATED IN ANY PART OF THE WORKING 
DOCUMENT PACKAGE, ELECTRICAL CONTRACTOR IS TO PLAN WORK SO AS 
TO FACILITATE SUCH PHASING.

8. FOR BRANCH CIRCUITS OVER 75’ (25 METERS) IN LENGTH (TOTAL ONE WAY) 
FROM THE PANEL, THE ELECTRICAL CONTRACTOR SHALL CALCULATE THE 
VOLTAGE DROP AND PROVIDE AN APPROPRIATE CONDUCTOR SIZE TO 
ACHIEVE NO MORE THAN 3% MAXIMUM ALLOWABLE VOLTAGE DROP.

9. DO NOT SCALE THE DRAWINGS. BECAUSE OF THE SCALE OF THE DRAWINGS, 
IT IS NOT POSSIBLE TO INDICATE ALL OFFSETS, FITTINGS OR OTHER SIMILAR 
ITEMS WHICH MAY BE REQUIRED TO MAKE A COMPLETE OPERATING SYSTEM. 
CAREFULLY INVESTIGATE CONDITIONS AFFECTING WORK AND INSTALL WORK 
IN SUCH MANNER THAT INTERFERENCES BETWEEN PIPES, CONDUITS, DUCTS, 
EQUIPMENT, ARCHITECTURAL AND STRUCTURAL FEATURES SHALL BE 
AVOIDED.

PROJECT DEMOLITION NOTES
1. ANY EXISTING WIRING SERVING DEVICES TO REMAIN IN SERVICE, AND WHICH 

IS INTERRUPTED BY WORK PERFORMED UNDER THIS CONTRACT, SHALL BE 
REROUTED TO MAINTAIN CIRCUIT CONTINUITY. ALL EXISTING 
SYSTEMS/DEVICES TO REMAIN. PRIOR TO COMMENCING WITH DEMOLITION, 
IDENTIFY ALL POWER, LIGHTING, COMMUNICATION, AND SIGNAL CIRCUITS 
PASSING THROUGH THE DEMOLITION AREA OR EXTENDING BEYOND THE 
DEMOLITION AREA. COORDINATE WITH DEMOLITION WORK OF OTHER 
TRADES.

2. THE EXISTING BUILDING MUST BE KEPT IN OPERATION AT ALL TIMES. 
MAINTAIN ELECTRICAL SERVICES AND SYSTEMS EXCEPT FOR EQUIPMENT 
BEING REPLACED BY THIS PROJECT. MAINTAIN CONTINUITY OF FIRE ALARM, 
LIFE SAFETY AND SECURITY SYSTEMS TO ALL OCCUPIED AREAS OF THE 
BUILDING THROUGHOUT THE CONSTRUCTION PERIOD. PROVIDE TEMPORARY 
WIRING AND BRANCH CIRCUITING AS NECESSARY TO MAINTAIN OPERATION 
OF EXISTING CIRCUITS AND SYSTEMS EXTENDING BEYOND REMODEL AREA. 
ASSUME FULL RESPONSIBILITY FOR ANY DISRUPTION TO EXISTING 
SERVICES. RECONNECT ANY SERVICES WHICH ARE TO REMAIN, AND WHICH 
HAVE BEEN DISCONNECTED DURING DEMOLITION OR CONSTRUCTION. 
ARRANGE WORK IN SUCH A MANNER THAT INTERRUPTIONS IN SERVICES 
OCCUR ONLY AT PRE-SCHEDULED TIMES. CARRY OUT THE WORK WITH A 
MINIMUM OF NOISE, DUST AND DISTURBANCE.

3. PERMANENTLY REMOVE ABANDONED ELECTRICAL EQUIPMENT, LIGHTING 
FIXTURES, ELECTRICAL DEVICES, POWER AND SIGNALLING WIRING DEVICES 
AND ASSOCIATED WIRE, RACEWAYS, AND/OR JUNCTION BOXES. THE 
REMOVAL OR RELOCATION OF EXISTING ELECTRICAL EQUIPMENT 
PRESENTLY CONCEALED IN EXISTING CONSTRUCTION SHALL BE 
COORDINATED WITH THE OWNER PRIOR TO REMOVAL OR RELOCATION. 
RACEWAYS AND CONDUCTORS SHALL BE REMOVED BACK TO THE SOURCE 
OR NEAREST REMAINING JUNCTION BOX OR DEVICE AS FAR AS PRACTICAL, 
OR WHERE COMPLETE REMOVAL NOT PRACTICAL, RENDERED PERMANENTLY 
SAFE.

4. ANY EXISTING SYSTEM OUTAGES SHALL BE OF MINIMUM DURATION AND AT A 
TIME ACCEPTABLE TO THE OWNER, ARRANGED A MINIMUM OF 10 WORKING 
DAYS IN ADVANCE. LONGER NOTICES AND/OR ADDITIONAL RESTRICTIONS 
PERTAINING TO OUTAGES MAY BE REQUIRED IN SOME INSTANCES, AS PER 
SPECIFICATIONS. VERIFY PROTOCOL WITH ALL PROJECT STAKEHOLDERS 
INCLUDING OWNER, TENANT, CONSTRUCTION MANAGER AND/OR USER 
GROUP(S) AS APPLICABLE.

5. ELECTRICAL EQUIPMENT, FIXTURES, AND/OR DEVICES SCHEDULED TO 
REMAIN OR TO BE RELOCATED THAT ARE DAMAGED DURING DEMOLITION 
SHALL BE REPLACED WITH SIMILAR TYPE AS APPROVED BY THE OWNER, AT 
NO ADDITIONAL CHARGE TO THE OWNER.

6. IN THE EVENT THAT DEMOLITION WORK AFFECTS THE STRUCTURAL 
SUPPORT OF EXISTING ELECTRICAL EQUIPMENT THAT IS TO REMAIN IN 
SERVICE, IT SHALL BE RE-SUPPORTED IN ACCORDANCE WITH ALL 
APPLICABLE CODES. PROVIDE TEMPORARY SUPPORTS WHERE REQUIRED.

7. UNUSED FLUSH MOUNTED DEVICES, OUTLET AND OTHER BOXES IN FINISHED 
AREAS SHALL BE REMOVED FROM WALL AND THE REMAINING HOLE PATCHED 
TO MATCH ADJACENT WALL SURFACES. UNUSED RACEWAYS AND SLEEVES 
SHALL BE CUT FLUSH AT CEILING, FLOOR OR WALL AND FILLED WITH GROUT 
OR REQUIRED FIRE SEALANT. UNUSED RACEWAYS ABOVE ACCESSIBLE 
CEILINGS SHALL BE REMOVED.

8. ELECTRICAL MATERIAL SCHEDULED FOR REMOVAL IS TO BE REMOVED FROM 
THE SITE AND PROPERLY DISPOSED OF AS PART OF THIS CONTRACT. ANY 
ELECTRICAL MATERIAL THE OWNER WISHES TO RETAIN TO BECOME THE 
PROPERTY OF THE OWNER AND TO BE REMOVED AND PLACED AT A 
LOCATION ON THE SITE AS DIRECTED BY THE OWNER.

9. THE DEMOLITION DRAWINGS SHOW THE GENERAL SCOPE OF THE 
DEMOLITION AND NOT EXACT DETAILS OR TOTAL EXTENT. FOR EXACT 
DETAILS AND TOTAL EXTENT, EACH SERVICE MUST BE CAREFULLY CHECKED 
ON SITE. BEFORE REMOVING SERVICES FOLLOW THE SERVICE THROUGH TO 
ENSURE OTHER AREAS OF THE BUILDING ARE NOT AFFECTED.

RACEWAYS
RACEWAY CONCEALED IN CEILING OR WALL. EXPOSED 
RACEWAY IS ALLOWED ONLY WHERE NOTED.
RACEWAY BELOW SLAB OR UNDERGROUND

RACEWAY UP

RACEWAY DOWN

RACEWAY STUB-OUT WITH BUSHING

RACEWAY CONTINUATION

JUNCTION BOX, CEILING OR ABOVE CEILING MOUNTED

PULL BOX

JUNCTION BOX, WALL MOUNTED

J

PB

J

JUNCTION BOX, IN-GROUNDJ

SURFACE RACEWAY (HORIZONTAL/VERTICAL)

WORK DEFINITION

EXISTING

REMOVE EXISTING

NEW WORK

FUTURE

TEMPORARY, AS NOTED

REMOVE EXISTING ELECTRICAL EQUIPMENT

???

KEY NOTE?:##

EQUIPMENT IDENTIFICATION

MECHANICAL EQUIPMENT IDENTIFICATIONxx
x-x

RECEPTACLESCIRCUITS
EMERGENCY NORMAL

SINGLE RECEPTACLE, 120V

N/A

DUPLEX RECEPTACLE, 120V

DOUBLE DUPLEX RECEPTACLE, 120V

RECEPTACLE, NEMA #

COMBINATION RECEPTACLE, NEMA # AND 120V

INDICATES TWIST LOCK

CLOCK RECEPTACLE, 120V

CORD DROP, 120V

MULTI-SERVICE FLOOR BOX (RECEPTACLES AS 
INDICATED)

MULTI-SERVICE POKE THRU (RECEPTACLES AS 
INDICATED)
MULTI-SERVICE POWER POLE (RECEPTACLES AS 
INDICATED)

MULTI-SERVICE ASSEMBLY (RECEPTACLES AS 
INDICATED)

SINGLE RECEPTACLE, 120V, CEILING MOUNTED

DUPLEX RECEPTACLE, 120V, CEILING MOUNTED

DOUBLE DUPLEX RECEPTACLE, 120V, CEILING 
MOUNTED

N/A

N/A

N/A

N/A

N/A

INDICATES 15AN/A

RECEPTACLE TYPES

DEDICATED CIRCUITD

GROUND FAULT CIRCUIT INTERRUPTERG
GROUND FAULT CIRCUIT INTERRUPTER AND TAMPER 
RESISTANTGT

ISOLATED GROUNDIG

TAMPER RESISTANTT

INTEGRAL USB PORT(S)U

WEATHER RESISTANT COVERWP

SURGE PROTECTORS

INDICATES FULLY CONTROLLEDN/A

FURNITURE SYSTEMS RECEPTACLE, 120V

N/A

ARC FAULT CIRCUIT INTERRUPTERA
ARC FAULT CIRCUIT INTERRUPTER AND TAMPER 
RESISTANTAT

#

#

#

#

RECEPTACLE, NEMA #, CEILING MOUNTED##

CEILING CORD DROP, 120V

SPLIT WIRED RECEPTACLE, 120V, TOP CONTROLLED, 
BOTTOM CONSTANTLY ENERGIZED

PLUG STRIP (HORIZONTAL/VERTICAL)N/A

MULTI-SERVICE FURNITURE BOX (RECEPTACLES AS 
INDICATED)N/A

INDICATES MOUNTED ABOVE COUNTER BACKSPLASH

MULTI-SERVICE CEILING BOX (RECEPTACLES AS 
INDICATED)N/A

MULTI-SERVICE WALL BOX (RECEPTACLES AS 
INDICATED)N/A

ELECTRICAL EQUIPMENT

EQUIPMENT CABINET OR PANEL
EQUIPMENT CONNECTION, FILL INDICATES 
EMERGENCY CIRCUIT
GROUND BAR

MOTOR CONNECTION, 1Ø

MOTOR CONNECTION, 3Ø

BUS DUCT

BUS DUCT PLUGB

SURGE PROTECTIVE DEVICE

TRANSFORMER, NOT TO SCALE

TRANSFORMER, DRAWN TO SCALE

SPD

T

T

480V OR 600V POWER PANELBOARD

208V OR 240V POWER PANELBOARD

AUTOMATIC TRANSFER SWITCHATS

CONTROLS

FUSED SAFETY SWITCH, FUSE RATING INDICATED

NON-FUSED SAFETY SWITCH

COMBINATION MOTOR STARTER AND FUSED SAFETY 
SWITCH, FUSE RATING INDICATED
MOTOR STARTER

MANUAL MOTOR STARTER

ENCLOSED CIRCUIT BREAKER

ENCLOSED CONTACTOR

AUTOMATIC DOOR PUSHPLATE

EMERGENCY SHUTDOWN

DEAD FRONT GFCI

DIRECT DIGITAL CONTROL PANEL

RELAY

THERMOSTAT

TIME CLOCK

VARIABLE FREQUENCY DRIVE

PUSH BUTTON CONTROL STATION

DDC

R

TC

VFD

TOGGLE SWITCH, MOTOR RATEDM

T

TOUCHLESS AUTOMATIC DOOR OPENER

T

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -
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ABBREVIATIONS
#/C MULTI-CONDUCTOR, # INDICTATES

QUANTITY
(D) DEMOLISH
(E) EXISTING
(N) NEW
(R) EXISTING TO BE RELOCATED
1/C SINGLE CONDUCTOR
A AMPS
A/C AIR CONDITIONING UNIT
AC ALTERNATING CURRENT
ACH ABOVE COUNTER HEIGHT
ACT ACOUSTICAL CEILING TILE
ADA AMERICANS WITH DISABILITIES ACT
ADJ ADJUSTABLE
AF AMP FRAME
AFC ABOVE FINISHED CEILING
AFCI ARC FAULT CIRCUIT INTERRUPTER
AFF ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AHJ AUTHORITY HAVING JURISDICTION
AHU AIR HANDLING UNIT
AIC AMPERE INTERRUPTING CAPACITY
AL ALUMINUM
ALD ASSISTED LISTENING DEVICE
ALT ALTERNATE
ARCH ARCHITECTURAL
AS AMP SWITCH
AT AMP TRIP
ATS AUTOMATIC TRANSFER SWITCH
AUTO AUTOMATIC
AV AUDIO VISUAL
AVG AVERAGE
AWG AMERICAN WIRE GAUGE
BC BONDING CONDUCTOR
BCU BARE COPPER
BFC BELOW FINISHED CEILING
BFG BELOW FINISHED GRADE
BKR BREAKER
BLDG BUILDING
BOF BOTTOM OF FIXTURE
BOH BACK OF HOUSE
BTM BOTTOM
C CONDUIT
C/W COMPLETE WITH
CAP CAPACITY
CATV COMMUNITY ANTENNA TELEVISION
CB CIRCUIT BREAKER
CCTV CLOSED CIRCUIT TELEVISION
CEC CANADIAN ELECTRIC CODE
CFOI CONTRACTOR FURNISHED, OWNER

INSTALLED
CIRC CIRCULATING
CKT CIRCUIT
CL CENTERLINE
CLG CEILING
CM CEILING MOUNTED
CMU CONCRETE MASONRY UNIT
CO CONDUIT ONLY
COMM COMMUNICATIONS
CONC CONCRETE
CONN CONNECTION
CONST CONSTRUCTION
CONT CONTINUOUS
CONTR CONTRACTOR
CPT CONTROL POWER TRANSFORMER
CPU CENTRAL PROCESSING UNIT
CR CRITICAL BRANCH
CT CURRENT TRANSFORMERS
CTR CENTER
CU COPPER
CUH CABINET UNIT HEATER
D DEDICATED
DALI DIGITAL ADDRESSABLE LIGHTING

INTERFACE
DC DIRECT CURRENT
DET DETAIL
DIA DIAMETER
DIM DIMENSION
DISC DISCONNECT
DIV DIVISION
DL DAMP LOCATION
DMX DIGITAL MULTIPLEX
DMX-RDM DIGITAL MULTIPLEX REMOTE

DEVICE MANAGEMENT
DN DOWN
DP DISTRIBUTION PANEL
DPDT DOUBLE POLE, DOUBLE THROW
DPR DAMPER
DPST DOUBLE POLE, SINGLE THROW
DWG DRAWING
DWH DOMESTIC WATER HEATER
EA EACH
EC ELECTRICAL CONTRACTOR
EF EXHAUST FAN
ELEC ELECTRICAL
ELEV ELEVATOR
EM EMERGENCY
EM GEN EMERGENCY GENERATOR
EMT ELECTRICAL METALLIC TUBING
ENCL ENCLOSURE
EP ELECTRIC-PNEUMATIC
EPO EMERGENCY POWER OFF
EQ EQUIPMENT BRANCH
EQUIP EQUIPMENT

ABBREVIATIONS
ETD EMERGENCY TRANSFER DEVICE
EWC ELECTRIC WATER COOLER
EXH EXHAUST
EXP EXPLOSION PROOF
EXTER EXTERIOR
F&I FURNISHED AND INSTALLED
FA FIRE ALARM
FAA FIRE ALARM ANNUNCIATOR
FACP FIRE ALARM CONTROL PANEL
FB FLOOR BOX
FCU, FC FAN COIL UNIT
FLR FLOOR
FLUOR FLUORESCENT
FO FIBER (FIBRE) OPTIC
FOH FRONT OF HOUSE
FP FIRE PROTECTION
FPC FORWARD PHASE CONTROL
FS FUSIBLE SWITCH
FSCS FIRE FIGHTER SMOKE CONTROL

STATION
FU FUSE
FVNR FULL VOLTAGE NON REVERSING
FVR FULL VOLTAGE REVERSING
G, GND GROUND
G/Y GREEN YELLOW
GA GAUGE
GAL GALLONS
GC GENERAL CONTRACTOR
GEN GENERATOR
GFI, GFCI GROUND FAULT (CIRCUIT)

INTERRUPTER
H HOT CONDUCTOR
HC HORIZONTAL CROSS CONNECT
HD HAND DRYER
HFF HANDS FREE FIXTURE
HH HANDHOLE
HID HIGH INTENSITY DISCHARGE
HK HOUSE KEEPING PAD
HM HORIZONTALLY MOUNTED
HOA HAND-OFF-AUTO
HOR HORIZONTAL
HP HEAT PUMP
HP HORSEPOWER
HT HEATING
HV HIGH VOLTAGE
HVCB HIGH VOLTAGE CIRCUIT BREAKER
HW HOT WATER
HZ HERTZ
IC INTERMEDIATE CROSS CONNECT
ID INSIDE DIAMETER
IDF INTERMEDIATE DISTRIBUTION

FRAME
IG ISOLATED GROUND
IMC INTERMEDIATE METAL CONDUIT
INST INSTANTANEOUS
IP INTERNET PROTOCOL
JB JUNCTION BOX
K KIRK KEY INTERLOCK
KAIC KILO-AMPS INTERRUPTING

CAPACITY
KV KILOVOLT
KVA KILOVOLT-AMPERES
KW KILOWATT
LED LIGHT EMITTING DIODE
LR LEGALLY REQUIRED
LS LIFE SAFETY BRANCH
LSIG LONG TIME, SHORT TIME,

INSTANTANEOUS, GROUND FAULT
LTG LIGHTING
LV LOW VOLTAGE
MAU MAKE UP AIR UNIT
MAX MAXIMUM
MC METAL CLAD CABLE
MCA MINIMUM CIRCUIT AMPS
MCB MAIN CIRCUIT BREAKER
MCC MOTOR CONTROL CENTER
MCCB MOLDED CASE CIRCUIT BREAKER
MCP MOTOR CIRCUIT PROTECTOR
MCT MAIN CROSS CONNECT
MDF MAIN DISTRIBUTION FRAME
MDP MAIN DISTRIBUTION PANEL
MECH MECHANICAL
MET MAIN EARTHING TERMINAL
MFR MANUFACTURER
MH MANHOLE
MIN MINIMUM
MISC MISCELLANEOUS
MLO MAIN LUG ONLY
MM MULTIMODE FIBER (FIBRE) OPTIC

STRAND
MSB MAIN SWITCHBOARD
MTD MOUNTED
MTG MOUNTING
MTS MAIN TERMINAL SPACE
MV MEDIUM VOLTAGE
MVCB MEDIUM VOLTAGE CIRCUIT

BREAKER
MW MICROWAVE OVEN
N NEUTRAL
NAC NOTIFICATION APPLIANCE CIRCUIT
NC NORMALLY CLOSED
NEC NATIONAL ELECTRIC CODE
NEMA NATIONAL ELECTRICAL

MANUFACTURERS ASSOCIATION

ABBREVIATIONS
NIC NOT IN CONTRACT
NL NIGHT LIGHT
NO NORMALLY OPEN
NTS NOT TO SCALE
OC ON CENTER
OD OUTSIDE DIAMETER
OFCI OWNER FURNISHED, CONTRACTOR

INSTALLED
OFE OWNER FURNISHED EQUIPMENT
OH OVERHEAD
OL OVERLOAD
OS OCCUPANCY SENSOR, OPTIONAL

STANDBY
OSP OUTSIDE PLANT
P POLE
PA PUBLIC ADDRESS
PB PULL BOX
PD PUNCHDOWN
PF POWER FACTOR
PNL PANEL
POE POINT OF ENTRANCE
POS POINT OF SERVICE
PR PAIR
PT POTENTIAL TRANSFORMERS
PTS PNEUMATIC TUBE STATION
PTZ PAN/TILT/ZOOM
PV PHOTOVOLTAIC
PVC POLYVINYL CHLORIDE
PWR POWER
RA RETURN AIR
REC RECESSED
RECP RECEPTACLE
REQD REQUIRED
REX REQUEST TO EXIT
RM ROOM
RNC RIGID NON-METALLIC CONDUIT
RO RACEWAY ONLY
RPC REVERSE PHASE CUT
RSC, RGS RIGID STEEL CONDUIT
SCCR SHORT CIRCUIT CURRENT RATING
SEC SECURITY
SECT SECTION
SIM SIMILAR
SM SINGLE MODE FIBER OPTIC STRAND
SMR SURFACE MOUNTED RACEWAY
SPD SURGE PROTECTED DEVICE
SPDT SINGLE POLE DOUBLE THROW
SPECS SPECIFICATIONS
SPST SINGLE POLE SINGLE THROW
SS STAINLESS STEEL
ST SHUNT TRIP
STD STANDARD
SW SWITCH
SWBD SWITCHBOARD
SWGR SWITCHGEAR
SYS SYSTEM
TBB TELECOMMUNICATIONS BACKBONE
TC TEMPERATURE CONTROL OR

TERMINAL CABINET
TE TELECOMMUNICATIONS

ENCLOSURE
TELE TELEPHONE
TELECOM TELECOMMUNICATIONS
TEMP TEMPERATURE
TERM TERMINAL
TGB TELECOMMUNICATIONS GROUND

BAR
TMGB TELECOMMUNICATIONS MAIN

GROUND BAR
TOF TOP OF FIXTURE
TP TAMPER RESISTANT
TR TELECOMMUNICATIONS ROOM
TSP TWISTED SHIELDED PAIR
TSTAT THERMOSTAT
TTB TELECOM TERMINAL BOARD
TV TELEVISION
TYP TYPICAL
UG UNDERGROUND
UH UNIT HEATER
UNO UNLESS NOTED OTHERWISE
UNV UNIVERSAL VOLTAGE
UPS UNINTERRUPTIBLE POWER SUPPLY
USB UNIVERSAL SERIAL BUS
UTP UNSHIELDED TWISTED PAIR
UV UNIT VENTILATOR
V VOLTS
VA VOLT-AMPS
VAV VARIABLE AIR VOLUME
VC VOLUME CONTROL
VDT VISUAL DISPLAY TERMINAL
VERT VERTICAL
VFD VARIABLE FREQUENCY DRIVE
VIF VERIFY IN FIELD
VOL VOLUME
VT VAPOR TIGHT
W WIRE, WATT
WAP WIRELESS ACCESS POINT
WG WIREGUARD
WL WET LOCATION
WP WEATHERPROOF
WT WATERTIGHT
XFMR TRANSFORMER
Ø, PH PHASE
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SPACE

SPACE

LSIG

LSIG

AS

SB

SPD

TS

VS

G

X

K

A

DMS

M

METER

V

O/L

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

NAME
LOCATION
225 A MCB
480 V
3 Ø, 4 W
42 CCT

50

50

50

50

50

50

50
51

50

LSIG

?

TOP OF BACKSPLASH
COUNTER HEIGHT

3' 
- 5

 1/
2"

6' 
- 1

0 1
/2"

6' 
- 1

0 1
/2"

MI
N

1' 
- 0

"

PANELBOARD 
OR CABINET

6' 
- 3

"

7' 
- 0

 1/
2"

F FAA

B S

0' 
- 5

"

FINISHED FLOOR

STANDARD MOUNTING HEIGHTS

1' 
-6

"

SCHEMATICS
CABLE IDENTIFICATION, TABLE

SHORT CIRCUIT CURRENT RATING, # INDICATES 
RATING

PANEL, 
SINGLE TUB

PANEL, DOUBLE TUB, 
MAIN LUGS

KEY OPERATED SWITCH

PANEL, DOUBLE TUB, 
FEED THRU LUGS

AC/DC INVERTER

ZERO SEQUENCE CURRENT TRANSFORMER

CURRENT TRANSFORMER

POTENTIAL TRANSFORMER

DRAW OUT FUSE AND POTENTIAL TRANSFORMER

RELAY, SINGLE FUNCTION

RELAY, DUAL FUNCTION

RELAY, MULTIFUNCTION

RELAY, TRIP UNIT

SHORTING BLOCK

TEST SWITCH

VOLTAGE METER SWITCH

AMPERAGE METER SWITCH

DIGITAL METERING SYSTEM

VOLTMETER

AMMETER

INLINE SOCKET METER

METER

GENERATOR

AUTOMATIC TRANSFER SWITCH, DUAL BYPASS

AUTOMATIC TRANSFER SWITCH, SINGLE BYPASS

TRANSFER SWITCH

CONTACT

BIMETALLIC THERMAL OVERLOAD

ELECTRONIC THERMAL OVERLOAD

GROUND STUD

SURGE PROTECTION DEVICE

BUS DUCT

BUS

FEEDER

CAPACITOR

GROUND

RESISTOR

INDUCTOR

BATTERY

CIRCUIT BREAKER, LOW VOLTAGE, FIXED

CIRCUIT BREAKER, LOW VOLTAGE, DRAW OUT

CIRCUIT BREAKER, LOW VOLTAGE, WITH LIMITER

SPACE, DRAW OUT BREAKER

SPACE, FIXED BREAKER

DRAW OUT BREAKER C/W INTEGRAL SOLID STATE TRIP 
UNIT

DRAW OUT BREAKER C/W SERIES 
ELECTROMECHANICAL TRIP UNIT

FUSE

TRANSFORMERAUTOTRANSFORMER

TRANSFORMER CONFIGURATION, DELTA

TRANSFORMER CONFIGURATION, DELTA, OPEN

TRANSFORMER CONFIGURATION, DELTA, CORNER 
GROUND

TRANSFORMER CONFIGURATION, WYE

TRANSFORMER CONFIGURATION, WYE, SOLID 
GROUND

TRANSFORMER CONFIGURATION, WYE, RESISTOR, 
GROUND

TRANSFORMER CONFIGURATION, WYE, RESISTOR, 
CURRENT TRANSFORMER, GROUND

TRANSFORMER CONFIGURATION, WYE, INDUCTOR, 
CURRENT TRANSFORMER, GROUND

TRANSFORMER CONFIGURATION, ZIGZAG

CONNECTION, CONNECTED

NOT CONNECTED

CONNECTION, DRAW OUT, DISCONNECTED

CONNECTION, SPLICE

CIRCUIT BREAKER, MEDIUM VOLTAGE, FIXED

CIRCUIT BREAKER, MEDIUM VOLTAGE, DRAW OUT

CIRCUIT BREAKER, MEDIUM VOLTAGE, VACUUM 
INTERRUPTER

SWITCH, NON-FUSED LOAD BREAK

SWITCH, FUSED LOAD BREAK

SWITCH, NON-FUSED LOAD BREAK WITH GROUNDING 
POSITION

SWITCH, NON-FUSED DOUBLE LOAD BREAK

FUSED CUTOUT

STRESS CONE

POTHEAD

LOAD BREAK ELBOW

DEAD BREAK ELBOW

LIGHTNING ARRESTOR, MOV TYPE

LIGHTNING ARRESTOR, GAP TYPE

INDICATOR, VOLTAGE PRESENT

CONNECTION, FEED FROM/TO

CABLE IDENTIFICATION, TEXT

CABLE IDENTIFICATION, TEXT

SCHEMATICS

CIRCUIT IDENTIFICATION, SEE FEEDER TABLE
A = ALUMINUM
C = COPPER
M = METAL CLAD

QUANTITY OF GROUND CONDUCTORS, SIZE PER FEEDER 
TABLE

0 = NOT REQUIRED
1 = 1 GROUND CONDUCTOR
2 = 1 GROUND CONDUCTOR AND 1 ISOLATED GROUND 

CONDUCTOR
QUANTITY OF NEUTRAL CONDUCTORS, SIZE PER FEEDER 
TABLE

0 = NOT REQUIRED
1 = 1 NEUTRAL CONDUCTOR
2 = 2 NEUTRAL CONDUCTORS

QUANTITY OF PHASE CONDUCTORS, SIZE PER FEEDER TABLE

4 #12+ 1 #12G, [SIZE]C

4 SETS (3×1/C 600 kcmil +1 #3/0G, Cu, 15kV, 133%, TR-XLPE, [SIZE]C)

CONDUIT SIZE

QUANTITY AND SIZE OF GROUNDS

QUANTITY AND SIZE OF CONDUCTORS

CONDUIT SIZE

QUANTITY AND SIZE OF GROUNDS

QUANTITY AND SIZE OF CONDUCTORS

QUANTITY OF SETS

SCHEMATICS

CABLE TYPE

INSULATION LEVEL

INSULATION VOLTS

MATERIAL

MULTI-CONDUCTOR CABLE, # INDICATES QUANTITY 
OF CONDUCTORS

SINGLE CONDUCTOR CABLE, # INDICATES QUANTITY 
OF CABLES#×1/C

#/C

C01
13 1

#

TERMINAL BLOCK

FEEDER GENERAL NOTES:
1. COPPER CONDUCTORS ARE BASED ON TYPE THHN/THWN COPPER 

CONDUCTORS ONLY. CONDUITS BASED ON THHN/THWN CONDUCTORS 
ONLY. OTHER CONDUCTORS MAY REQUIRE LARGER CONDUITS.

2. ALUMINUM CONDUCTORS ARE BASED ON TYPE XHHN COMPACT STRANDED 
ALUMINUM CONDUCTORS ONLY. CONDUITS BASED ON XHHN CONDUCTORS 
ONLY. OTHER CONDUCTORS MAY REQUIRE LARGER CONDUITS.

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 

for any purpose other than that  authorized by Stantec is forbidden.
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ALUMINUM FEEDERS

ID

NOMINAL
CIRCUIT
RATING SETS CONDUCTORS GROUND

CONDUIT W/ N
(4W)

CONDUIT W/O
N (3W)

A01 100 1 #1/0 #6 2" 2"
A02 125 1 #2/0 #4 2" 2"
A03 150 1 #3/0 #4 2" 2"
A04 175 1 #4/0 #4 2 1/2" 2"
A05 200 1 250 kcmil #4 2 1/2" 2 1/2"
A06 225 1 350 kcmil #2 3" 2 1/2"
A07 250 1 350 kcmil #2 3" 2 1/2"
A08 300 1 500 kcmil #2 3 1/2" 3"
A09 350 1 750 kcmil #1 4" 3 1/2"
A10 400 2 250 kcmil #1 2 1/2" 2 1/2"
A11 450 2 350 kcmil #1/0 3" 2 1/2"
A12 500 2 350 kcmil #1/0 3" 2 1/2"
A13 600 2 500 kcmil #2/0 3 1/2" 3"
A14 800 3 350 kcmil #3/0 3" 3"
A15 900 3 500 kcmil #4/0 3 1/2" 3"
A16 1000 3 600 kcmil #4/0 4" 4"
A17 1200 4 500 kcmil 250 kcmil 3 1/2" 3"
A18 1600 6 400 kcmil 350 kcmil 3" 2 1/2"
A19 2000 6 750 kcmil 500 kcmil 4" 4"
A20 2500 7 750 kcmil 750 kcmil 5" 4"
A21 3000 8 750 kcmil 750 kcmil 5" 4"
A22 4000 11 750 kcmil 750 kcmil 5" 4"

COPPER FEEDERS

ID

NOMINAL
CIRCUIT
RATING SETS CONDUCTORS BOND

CONDUIT W/
NEUTRAL (4W)

CONDUIT W/O
NEUTRAL (3W) MAXIMUM LENGTH*

C01 20 1 #12 #12 3/4" 3/4"
C02 30 1 #10 #12 3/4" 3/4"
C03 40 1 #8 #10 3/4" 3/4"
C04 50 1 #6 #10 1" 3/4"

C05A 60 1 #4 #10 1" 1" *BASED ON 75 DEGREE
C05B 60 1 #4 #10 1 1/4" 1 1/4" *BASED ON 60 DEGREE
C06 70 1 #4 #8 1 1/4" 1 1/4"

C07A 80 1 #4 #8 1 1/4" 1 1/4" *BASED ON 75 DEGREE
C07B 80 1 #3 #8 1 1/4" 1 1/4" *BASED ON 60 DEGREE
C08 90 1 #3 #8 1 1/4" 1 1/4"

C09A 100 1 #3 #8 1 1/4" 1 1/4" *BASED ON 75 DEGREE
C09B 100 1 #1 #6 1 1/2" 1 1/2" *BASED ON 60 DEGREE
C10 125 1 #1 #6 1 1/2" 1 1/2"
C11 150 1 #1/0 #6 2" 1 1/2"
C12 175 1 #2/0 #6 2" 2"
C13 200 1 #3/0 #6 2" 2"
C14 225 1 #4/0 #4 2 1/2" 2"
C15 250 1 250 kcmil #4 2 1/2" 2 1/2"
C16 300 1 350 kcmil #3 3" 2 1/2"
C17 350 1 500 kcmil #3 3 1/2" 3"
C18 400 2 #3/0 #6 2" 2"
C19 450 2 #4/0 #4 2 1/2" 2"
C20 500 2 250 kcmil #4 2 1/2" 2 1/2"
C21 600 2 350 kcmil #3 3" 2 1/2"

C22A 800 3 350 kcmil #3 3" 2 1/2"
C22B 800 4 #3/0 #6 2" 2"
C23 900 3 350 kcmil #3 3" 2 1/2"
C24 1000 3 500 kcmil #3 3 1/2" 3"
C25 1200 4 350 kcmil #3 3" 2 1/2"
C26 1600 5 500 kcmil #3 3 1/2" 3"
C27 2000 6 500 kcmil #3 3 1/2" 3"
C28 2500 7 500 kcmil #3 3 1/2" 3"
C29 3000 8 500 kcmil #3 3 1/2" 3"
C30 4000 11 500 kcmil #3 3 1/2" 3"

DRAWING INDEX
NO. DRAWING NAME

E-001 SYMBOLS, NOTES AND ANNOTATIONS
E-002 SCHEMATIC SYMBOLS AND ELECTRICAL DRAWING INDEX
E-210 OPERATIONS BUILDING ELECTRICAL ROOF PLAN
E-220 MAINTENANCE BUILDING OVERALL ELECTRICAL  ROOF PLAN
E-221 MAINTENANCE BUILDING SECTION ONE ELECTRICAL  ROOF PLAN
E-222 MAINTENANCE BUILDING SECTION TWO ELECTRICAL  ROOF PLAN
E-223 MAINTENANCE BUILDING SECTION THREE ELECTRICAL  ROOF PLAN
E-230 FUEL/BRAKE/TIRE REPAIR BUILDING ELECTRICAL ROOF PLAN
E-240 BUS WASH/BRAKE DYNO BUILDING ELECTRICAL ROOF PLAN
E-250 DETAIL/CLEANING BUILDING ELECTRICAL ROOF PLAN
E-600 ELECTRICAL SINGLE LINE DIAGRAM
E-601 ELECTRICAL SINGLE LINE DIAGRAM
E-700 PANEL SCHEDULES
E-701 PANEL SCHEDULES
E-702 PANEL SCHEDULES
E-703 PANEL SCHEDULES
E-704 PANEL SCHEDULES
E-800 CONDUIT SCHEDULES
E-801 CONDUIT SCHEDULES
E-802 CONDUIT SCHEDULES
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8-1

EF
T

J

M

8LA-24

IN ROOM 102

1

(E)

(E)

(E)

S

D.1 D.2 D.3

D.A

D.B

D.C

D.D

GENERAL NOTES
1. ALL THE SIZES OF ELECTRICAL DISCONNECT SWITCHES, MOTOR RATED 

SWITCHES, CONDUIT AND WIRE SIZES FOR THE MECHANICAL EQUIPMENT 
ARE BASED ON NEW MECHANICAL EQUIPMENT THAT IS GOING TO BE 
INSTALLED.

2. ALL ELECTRICAL EQUIPMENT INSTALLED OUTDOORS SHALL BE IN WEATHER 
PROOF ENCLOSURES PER CEC 406.

3. REFER TO SHEETS E-800, E-801 AND E-802 CONDUIT SCHEDULES FOR 
VOLTAGE, PHASE, CONDUIT AND WIRE SIZES FOR ALL MECHANICAL 
EQUIPMENT BEING REPLACED.

4. NEW DISCONNECT SWITCHES TO BE PROVIDED AND INSTALLED TO MATCH 
EXISTING CONDITIONS.

5. KEY NOTES ARE PER SHEET NOT PER PROJECT.

KEY NOTES:
PROVIDE NEW 120V, 1PH, MOTOR RATED MANUAL SWITCH. CONNECT TO 
EXISTING CIRCUIT AS INDICATED, RE-USE EXISTING CONDUIT AND 
PROVIDE NEW CONDUCTORS TO MATCH EXISTING.

#

1

The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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4

MAIN SWITCHBOARD "MSB"
4000A, 480/277V, 3PH, 4W, 65KAIC

SCE
TRANSFORMER

TO SCE POINT OF
CONNECTION

UGPS

4000A
3P

M

1500KW,
480V

G

ATS-1
4000/4P

PANEL
"5HB"

TRANSMISSION
DYNAMOMETER

"RB-11"

PANEL
"5HC"

PANEL
"5HD"

600A
3P

600A
3P

3000A
3P

3000A
3P

400A
3P

2500A
3P

BLDG. GROUND

TO WATER SYSTEM

TVSS

60A
3P

GROUND BUS

3P
150A

3P
150A

3P
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PANEL
"5HF"

200A
3P
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PANEL
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PANEL
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350A
3P 3P
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1600A
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3. BUS WASH/BRAKE DYNO BUILDING WILL DE-ENERGIZED WHEN THE GENERATOR STARTS.
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KEY NOTES:
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 96 A

Existing Total Conn. Load: 34710 VA

Total Est. Demand: 102 A

Total Conn.: 102 A

Total Est. Demand: 36792 VA

Total Conn. Load: 36792 VA

Spare 36792 VA 100.00% 36792 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 90 A 111 A 112 A

Total Load: 10.76 kVA 12.99 kVA 13.04 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- 100 -- 1 20 A DAMPERS 40
37 IRRIGATION CONTROLLER - C 20 A 1 -- 0 696 -- 1 20 A SF 4-1 38
35 -- -- -- -- 4350 1737 -- -- -- -- 36
33 ELECTRIC RANGE 60 A 2 -- 4350 1737 -- 2 25 A AC 4-2 34
31 Spare 20 A 1 -- 0 1737 -- -- -- -- 32
29 HOOD 20 A 1 -- 600 1737 -- 2 25 A AC 4-1 30
27 RECEPTACLE 20 A 1 -- 180 3120 -- -- -- -- 28
25 RECEPTACLES OC-12 30 A 1 -- 500 3120 -- 2 40 A LOT MONITORING SHACK 26
23 RECEPTACLES OC-12 20 A 1 -- 360 600 -- 1 20 A BUS STOP SHELTER 24
21 RECEPTACLES OC-12 20 A 1 -- 360 1840 -- 1 40 A EMPLOYEE ENTRANCE GATE 22
19 RECEPTACLES PBX 20 A 1 -- 360 1840 -- 1 40 A BUS ENTRANCE GATE 20
17 RECEPTACLES PBX 20 A 1 -- 360 1840 -- 1 40 A BUS ENTRANCE GATE 18
15 SPACE 20 A 1 -- 450 100 -- 1 20 A IRRIGATION CONTROLLER - B 16
13 MASTER INTERCOM CTRL PNL 20 A 1 -- 500 100 -- 1 20 A IRRIGATION CONTROLLER - A 14
11 MASTER DOOR CTRL PNL 20 A 1 -- 500 360 -- 1 20 A ROOF RECEPTACLES 12
9 ANNUNCIATOR-4 20 A 1 -- 180 50 -- 1 20 A EF TIME CLOCK 10
7 LAV/UR CONTROLS 20 A 1 -- 1200 180 -- 1 20 A EF 4-4 8
5 PAC-1 20 A 1 -- 180 420 -- 1 20 A EF 4-3 6
3 MTCC-4 20 A 1 -- 100 420 -- 1 20 A EF 4-2 4
1 Spare 20 A 1 -- 180 348 -- 1 20 A EF 4-1 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 4LC Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 119 A

Existing Total Conn. Load: 98911 VA

Total Est. Demand: 120 A

Total Conn.: 120 A

Total Est. Demand: 99409 VA

Total Conn. Load: 99409 VA

Spare 99409 VA 100.00% 99409 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 128 A 120 A 113 A

Total Load: 35.14 kVA 33.08 kVA 31.19 kVA

41 Space -- 1 -- -- 6485 -- -- -- -- 42
39 Space -- 1 -- -- 8530 -- -- -- -- 40
37 Space -- 1 -- -- 8335 -- 3 70 A PANEL 5LA (VIA XFMR 5TA) 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- 1496 -- -- -- -- 32
29 Space -- 1 -- -- 1496 -- -- -- -- 30
27 Space -- 1 -- -- 1496 -- 3 20 A SF 5-12, 5-13 & EF 5-34 28
25 STEAM CLEAN LTG 20 A 1 -- 1632 5600 -- -- -- -- 26
23 STEAM CLEAN LTG 20 A 1 -- 1632 5600 -- -- -- -- 24
21 BAY LTG 20 A 1 -- 1398 5600 -- 3 30 A SC-3 HOT PRESS. WASHER 22
19 BAY LTG 20 A 1 -- 1398 504 -- 1 20 A CANOPY LTG 20
17 BAY LTG 20 A 1 -- 2156 588 -- 1 20 A CANOPY LTG 18
15 BAY LTG 20 A 1 -- 2156 420 -- 1 20 A CANOPY LTG 16
13 BAY LTG 20 A 1 -- 1966 336 -- 1 20 A CANOPY LTG 14
11 BAY LTG 20 A 1 -- 1988 7167 -- -- -- -- 12
9 STEAM CLEAN LTG 20 A 1 -- 2228 7167 -- -- -- -- 10
7 STEAM CLEAN LTG 20 A 1 -- 2228 7167 -- 3 60 A SC-1 PARALLELOGRAM LIFT 8
5 SITE LIGHTING 20 A 1 -- 2880 1200 -- 1 20 A WALL LIGHTING 6
3 SITE LIGHTING 20 A 1 -- 2880 1200 -- 1 20 A WALL LIGHTING 4
1 SITE LIGHTING 20 A 1 -- 2880 1600 -- 1 20 A WALL LIGHTING 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 22K
Name: 5HA Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 88 A

Existing Total Conn. Load: 73134 VA

Total Est. Demand: 87 A

Total Conn.: 87 A

Total Est. Demand: 72486 VA

Total Conn. Load: 72486 VA

Spare 72486 VA 100.00% 72486 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 93 A 82 A 88 A

Total Load: 25.62 kVA 22.77 kVA 24.09 kVA

41 Spare 20 A 1 -- 0 4155 -- -- -- -- 42
39 Spare 20 A 1 -- 0 3680 -- -- -- -- 40
37 Spare 20 A 1 -- 0 6330 -- 3 50 A PANEL 5LH (VIA XFMR 5TE) 38
35 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 36
33 TEL, ELECT, LUBE, C.A. LTG 20 A 1 -- 385 0 -- 1 20 A Spare 34
31 TEL, ELECT, LUBE, C.A. LTG 20 A 1 -- 539 0 -- 1 20 A Spare 32
29 PARTS ROOM LTG 20 A 1 -- 2530 0 -- 1 20 A Spare 30
27 PARTS ROOM LTG 20 A 1 -- 2415 0 -- 1 20 A Spare 28
25 PARTS ROOM LTG 20 A 1 -- 2530 0 -- 1 20 A Spare 26
23 PARTS ROOM LTG 20 A 1 -- 2645 1884 -- -- -- -- 24
21 PARTS ROOM LTG 20 A 1 -- 2090 1884 -- -- -- -- 22
19 PARTS ROOM LTG 20 A 1 -- 2243 1884 -- 3 20 A EF 5-31, 5-33, & SF 5-11 20
17 PARTS ROOM LTG 20 A 1 -- 2760 4633 -- -- -- -- 18
15 PARTS ROOM LTG 20 A 1 -- 2645 4633 -- -- -- -- 16
13 PARTS ROOM LTG 20 A 1 -- 2760 4633 -- 3 30 A PS-10 FORKLIFT 14
11 PARTS ROOM LTG 20 A 1 -- 2760 480 -- -- -- -- 12
9 PARTS ROOM LTG 20 A 1 -- 2002 480 -- -- -- -- 10
7 PARTS ROOM LTG 20 A 1 -- 2062 480 -- 3 20 A PS-1 STAK SYSTEM 8
5 SITE LTG 20 A 1 -- 960 1284 -- 1 20 A WALL LTG 6
3 SITE LTG 20 A 1 -- 960 1600 -- 1 20 A WALL LTG 4
1 SITE LTG 20 A 1 -- 960 1200 -- 1 20 A WALL LTG 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 30K
Name: 5HE Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel

1

1

1
1
1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Total Est. Demand: 187 A

Total Conn.: 187 A

Total Est. Demand: 155259 VA

Total Conn. Load: 155259 VA

Spare 155259 VA 100.00% 155259 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 184 A 190 A 188 A

Total Load: 50.88 kVA 52.51 kVA 51.86 kVA

41 -- -- -- -- 1493 5990 -- -- -- -- 42
39 -- -- -- -- 1493 6280 -- -- -- -- 40
37 SM-20 OVERHEAD CRANE 20 A 3 -- 1493 7540 -- 3 70 A PANEL 5LL (VIA XFMR 5TH) 38
35 -- -- -- -- 1267 0 -- 1 20 A Spare 36
33 -- -- -- -- 1267 1200 -- 1 20 A WALL LTG 34
31 SM-6 VERTICAL BAND SAW 20 A 3 -- 1267 1600 -- 1 20 A WALL LTG 32
29 -- -- -- -- 2933 1600 -- 1 20 A WALL LTG 30
27 -- -- -- -- 2933 711 -- 1 20 A VAC, STOR, PAINT MIX LTG 28
25 SM-1 SHEAR 20 A 3 -- 2933 948 -- 1 20 A PAINT BOTH LTG 26
23 -- -- -- -- 17800 1834 -- 1 20 A BODY LTG 24
21 -- -- -- -- 17800 1476 -- 1 20 A BODY LTG 22
19 BP-7 PAINT BOOTH 100 A 3 -- 17800 0 -- 1 20 A LCP5D CONTROL 20
17 -- -- -- -- 3733 2146 -- 1 20 A BODY LTG 18
15 -- -- -- -- 3733 2134 -- 1 20 A BODY LTG 16
13 BP-1 IN-GROUND LIFT 30 A 3 -- 3733 0 -- 1 20 A Spare 14
11 -- -- -- -- 3733 0 -- 1 20 A SMOKER CANOPY LTG 12
9 -- -- -- -- 3733 420 -- 1 20 A CANOPY LTG 10
7 BP-2 IN-GROUND LIFT 30 A 3 -- 3733 504 -- 1 20 A CANOPY LTG 8
5 -- -- -- -- 3733 5600 -- -- -- -- 6
3 -- -- -- -- 3733 5600 -- -- -- -- 4
1 BP-1 IN-GROUND LIFT 30 A 3 -- 3733 5600 -- 3 50 A V-1 COLLECTION VACUUM 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 400 A Mounting: Surface

Location: Phases: 3 Mains Rating: 400 A AIC Rating: 22K
Name: 5HJ Volts: 480Y/277V Mains Type: MLO Type:

Stantec Panel
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 46 A

Existing Total Conn. Load: 16630 VA

Total Est. Demand: 50 A

Total Conn.: 50 A

Total Est. Demand: 17876 VA

Total Conn. Load: 17876 VA

Spare 17876 VA 100.00% 17876 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 38 A 63 A 52 A

Total Load: 4.55 kVA 7.30 kVA 6.02 kVA

41 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 42
39 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 40
37 RB-7 PARTS WASHER 20 A 1 -- 180 0 -- 1 20 A Spare 38
35 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 360 0 -- 1 20 A Spare 36
33 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 540 0 -- 1 20 A Spare 34
31 RB-3 TRANSM. DRAIN TABLE 20 A 1 -- 540 0 -- 1 20 A Spare 32
29 RB-21 DRILL PRESS 20 A 1 -- 1590 0 -- 1 20 A Spare 30
27 RB-8 BUFFER/GRINDER 20 A 1 -- 1000 510 -- 1 20 A UH 5-9 28
25 REC. OFFICE 20 A 1 -- 180 510 -- 1 20 A UH 5-5 26
23 REC. OFFICE 20 A 1 -- 180 2143 -- -- -- -- 24
21 RB-1 WORKBENCH 20 A 1 -- 180 2143 -- 2 30 A HP 5-1 22
19 RB-1 WORKBENCH 20 A 1 -- 180 180 -- 1 20 A EL-1 WORKBENCH W/VISE 20
17 RB-1 WORKBENCH 20 A 1 -- 180 180 -- 1 20 A RECEPTACLES 18
15 RB-1 WORKBENCH 20 A 1 -- 180 360 -- 1 20 A RECEPTACLES 16
13 RB-1 WORKBENCH 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 14
11 RECEPTACLES 20 A 1 -- 360 180 -- 1 20 A EL-12 WORKBENCH 12
9 RECEPTACLES 20 A 1 -- 540 1000 -- 1 20 A EL-2 BUFFER/GRINDER 10
7 RECEPTACLES 20 A 1 -- 540 670 -- 1 20 A RB-25 JIB CRANE 8
5 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 6
3 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 4
1 RECEPTACLES 20 A 1 -- 180 670 -- 1 20 A RB-25 JIB CRANE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LG Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 39 A

Existing Total Conn. Load: 14165 VA

Total Est. Demand: 39 A

Total Conn.: 39 A

Total Est. Demand: 14105 VA

Total Conn. Load: 14105 VA

Spare 14105 VA 100.00% 14105 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 53 A 31 A 35 A

Total Load: 6.27 kVA 3.68 kVA 4.16 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- 0 -- 1 20 A Spare 30
27 Space -- 1 -- -- 0 -- 1 20 A Spare 28
25 L.N.G. U.P.S 20 A 1 -- 0 180 -- 1 20 A EF 5-32 (1/10) 26
23 L.N.G. PANEL 20 A 1 -- 0 670 -- 1 20 A EF 5-30 (1/4) 24
21 Spare 20 A 1 -- 0 800 -- 1 20 A MTC 22
19 F.A.C.P 20 A 1 -- 0 800 -- 1 20 A F/A PNL 20
17 RECEPTACLES 20 A 1 -- 540 800 -- 1 20 A FIRE BELL 18
15 RECEPTACLES 20 A 1 -- 720 100 -- 1 20 A AUT. DRAIN VALVES 16
13 RECEPTACLES 20 A 1 -- 720 1590 -- 1 20 A OVERHEAD SECT. DOOR 14
11 RECEPTACLES 20 A 1 -- 180 385 -- 1 20 A UH 5-1 12
9 RECEPTACLES 20 A 1 -- 180 300 -- 1 20 A PANEL LCP5A 10
7 RECEPTACLES 20 A 1 -- 360 1040 -- -- -- -- 8
5 RECEPTACLES 20 A 1 -- 540 1040 -- 2 20 A AIR DRYER 6
3 RECEPTACLES 20 A 1 -- 540 1040 -- -- -- -- 4
1 RECEPTACLES 20 A 1 -- 540 1040 -- 2 20 A AIR DRYER 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LH Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 103 A

Existing Total Conn. Load: 36970 VA

Total Est. Demand: 104 A

Total Conn.: 104 A

Total Est. Demand: 37324 VA

Total Conn. Load: 37324 VA

Spare 37324 VA 100.00% 37324 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 102 A 106 A 104 A

Total Load: 12.22 kVA 12.63 kVA 12.48 kVA

41 RECEPTACLES 20 A 1 -- 360 900 -- -- -- -- 42
39 RECEPTACLES 20 A 1 -- 360 900 -- -- -- -- 40
37 RECEPTACLES 20 A 1 -- 540 900 -- 3 20 A M-5 DRILL PRESS 38
35 RECEPTACLES 20 A 1 -- 180 1737 -- -- -- -- 36
33 RECEPTACLES 20 A 1 -- 360 1737 -- 2 25 A AC 5-1 34
31 RECEPTACLES 20 A 1 -- 360 1840 -- 1 40 A M-25 FUME EXTRACTOR 32
29 RECEPTACLES 20 A 1 -- 360 510 -- 1 20 A UH 5-10 30
27 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 28
25 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 26
23 REC. OFFICE #149 20 A 1 -- 180 900 -- 1 20 A RECEPTACLES 24
21 BM-19 PIPE THREADING 20 A 1 -- 1130 1080 -- 1 20 A RECEPTACLES 22
19 BM-18 COMP. MITRE SAW 40 A 1 -- 1840 1080 -- 1 20 A RECEPTACLES 20
17 BM-6 BELT/DISC SANDER 40 A 1 -- 4140 720 -- 1 20 A RECEPTACLES 18
15 BM-5 BUFFER GRINDER 20 A 1 -- 1000 1000 -- 1 40 A M-9 BELT DISC SANDER 16
13 BM-6 DUST COLLECTOR 40 A 1 -- 1840 180 -- 1 20 A PLASMA CUTTER M-13 14
11 BM-3 VERTICAL BAND SAW 20 A 1 -- 180 1130 -- 1 20 A M-8 VERTICAL BAND SAW 12
9 BM-2 DRILL PRESS 20 A 1 -- 1600 1150 -- -- -- -- 10
7 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 1150 -- 2 20 A M-7 HORIZONTAL BAND SAW 8
5 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 1000 -- 1 20 A M-6 BUFFER/GRINDER 6
3 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A M-1 WORKBENCH W/VISE 4
1 BM-1 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A M-1 WORKBENCH W/VISE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LJ Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 63 A

Existing Total Conn. Load: 22670 VA

Total Est. Demand: 62 A

Total Conn.: 62 A

Total Est. Demand: 22446 VA

Total Conn. Load: 22446 VA

Spare 22446 VA 100.00% 22446 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 74 A 52 A 65 A

Total Load: 8.63 kVA 6.20 kVA 7.62 kVA

41 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 42
39 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 40
37 Spare 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 38
35 Spare 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 36
33 WASTE OIL ALARM 20 A 1 -- 0 1590 -- 1 20 A OVERHEAD SECT. DOOR 34
31 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 32
29 RECEPTACLES 20 A 1 -- 360 1590 -- 1 20 A OVERHEAD SECT. DOOR 30
27 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 1590 -- 1 20 A OVERHEAD SECT. DOOR 28
25 RECEPTACLE B-4 20 A 1 -- 180 1590 -- 1 20 A OVERHEAD SECT. DOOR 26
23 PR-25 PARTS WASHER 20 A 1 -- 670 180 -- 1 20 A ROOF RECEPTACLES 24
21 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 530 -- 1 20 A DRINKING FOUNTAIN DF 5-2 22
19 PR-25 PARTS WASHER 20 A 1 -- 670 1375 -- -- -- -- 20
17 PR-27 FLUID MANAGEMENT 20 A 1 -- 500 1375 -- 2 20 A PR-14 FILTER CRUSHER 18
15 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 16
13 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 14
11 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 12
9 RECEPTACLES DROP 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES DROP 10
7 B-4 BATTERY CHARGER 20 A 1 -- 500 0 -- 1 20 A Spare 8
5 RECEPTACLES DROP 20 A 1 -- 360 276 -- 1 20 A EF 5-39 6
3 Spare 20 A 1 -- 0 50 -- 1 20 A SOLENOID 4
1 Spare 20 A 1 -- 0 50 -- 1 20 A SOLENOID 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LD Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

1
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#

1
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 71 A

Existing Total Conn. Load: 25680 VA

Total Est. Demand: 83 A

Total Conn.: 83 A

Total Est. Demand: 30040 VA

Total Conn. Load: 30040 VA

Spare 30040 VA 100.00% 30040 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 113 A 74 A 66 A

Total Load: 13.37 kVA 8.80 kVA 7.88 kVA

41 ROOF RECEPTACLES 20 A 1 -- 720 510 -- 1 20 A Spare 42
39 EF 5-23 (1/4) 20 A 1 -- 670 300 -- 1 20 A FA REMOTE PWR SUPPLY 40
37 -- -- -- -- 2965 1130 -- 1 20 A COILING DOOR 38
35 RTU 5-5 40 A 2 -- 2965 670 -- 1 20 A COILING DOOR 36
33 -- -- -- -- 2965 0 -- 1 20 A Spare 34
31 RTU 5-4 40 A 2 -- 2965 1590 -- 1 20 A OVERHEAD SECT. DOOR 32
29 REC. NETWORK RACK 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 30
27 REC. NETWORK RACK 20 A 1 -- 360 540 -- 1 20 A RECEPTACLES 28
25 REC. NETWORK RACK 20 A 1 -- 360 1200 -- 1 20 A UP-5 SEWING MACHINE STA. 26
23 RECEPTACLES 20 A 1 -- 360 180 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 18
15 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 16
13 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 14
11 SR-8 PARTS WASHER 20 A 1 -- 670 0 -- 1 20 A Spare 12
9 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-14 FLUID MANAGEMENT 10
7 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-11 WORKBENCH W/VISE 8
5 SR-7 WORKBENCH W/VISE 20 A 1 -- 180 180 -- 1 20 A CE-11 WORKBENCH W/VISE 6
3 SR-2 SMALL PARTS CLEANER 20 A 1 -- 1130 670 -- 1 20 A SR-9 JIB CRANE 4
1 SR-1 BUFFER GRINDER 20 A 1 -- 1000 0 -- 1 20 A Spare 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LM Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 47 A

Existing Total Conn. Load: 16970 VA

Total Est. Demand: 46 A

Total Conn.: 46 A

Total Est. Demand: 16720 VA

Total Conn. Load: 16720 VA

Spare 16720 VA 100.00% 16720 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 62 A 38 A 40 A

Total Load: 7.42 kVA 4.57 kVA 4.73 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- 510 -- 1 20 A UH 5-7 36
33 Space -- 1 -- -- 510 -- 1 20 A UH 5-6 34
31 Space -- 1 -- -- 1130 -- 1 20 A COILING DOOR 32
29 Space -- 1 -- -- 0 -- 1 20 A Spare 30
27 Space -- 1 -- -- 830 -- 1 20 A PC-2 ABRASIVE PARTS WASH 28
25 Space -- 1 -- -- 830 -- 1 20 A PC-2 ABRASIVE PARTS WASH 26
23 -- -- -- -- 0 0 -- 1 20 A Spare 24
21 -- -- -- -- 0 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 22
19 PC-12 JIB CRANE 20 A 3 -- 1800 180 -- 1 20 A BR-16 ELECTRIC LIFT TRUCK 20
17 Spare 20 A 1 -- 0 1840 -- 1 40 A BR-15 PALLET WRAPPER 18
15 BR-8 20 A 1 -- 0 1130 -- 1 20 A BR-14 TOOL BIT GRINDER 16
13 BR-17 JIB CRANE 20 A 1 -- 670 1130 -- 1 20 A BR-11 ADJ WORK TABLE 14
11 BR-17 JIB CRANE 20 A 1 -- 670 510 -- 1 20 A BR-9 DUST COLLECTOR 12
9 BR-4 WORKBENCH 20 A 1 -- 180 420 -- 1 20 A EF 5-38 (1/4) 10
7 BR-4 WORKBENCH 20 A 1 -- 180 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 8
5 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 6
3 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-2 BRAKE LATHE (STAR) 4
1 RECEPTACLES 20 A 1 -- 900 300 -- 1 20 A BR-1 BRAKE LATHE (CNC) 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LN Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 74 A

Existing Total Conn. Load: 26775 VA

Total Est. Demand: 74 A

Total Conn.: 74 A

Total Est. Demand: 26671 VA

Total Conn. Load: 26671 VA

Spare 26671 VA 100.00% 26671 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 81 A 65 A 80 A

Total Load: 9.51 kVA 7.81 kVA 9.35 kVA

41 HOT WATER DISPENSER 20 A 1 -- 1300 20 -- 1 20 A BD-1 BY-PASS DAMPER 42
39 -- -- -- -- 2160 55 -- 1 20 A EF 5-15 (1/15) 40
37 PANEL 5U 40 A 2 -- 2340 55 -- 1 20 A EF -14 (1/15) 38
35 -- -- -- -- 720 420 -- 1 20 A EF 5-13 (1/4) 36
33 -- -- -- -- 900 55 -- 1 20 A EF 5-12 (1/15) 34
31 PANEL 5LW 50 A 3 -- 1080 156 -- 1 20 A EF 5-11 (1/15) 32
29 Spare 20 A 1 -- 0 1300 -- 1 20 A COPIER 30
27 Spare 20 A 1 -- 0 500 -- 1 20 A DRINKING FOUNTAIN 28
25 ROOF RECPT. 20 A 1 -- 0 900 -- 1 20 A RECEPTACLES RESTROOM 26
23 RECEPTACLES 20 A 1 -- 540 360 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 720 540 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 720 720 -- 1 20 A RECEPTACLES 18
15 RECEPTACLES 20 A 1 -- 900 720 -- 1 20 A RECEPTACLES 16
13 RECEPTACLES 20 A 1 -- 720 720 -- 1 20 A RECEPTACLES 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A GARBAGE DISPOSAL 12
9 RECEPTACLES 20 A 1 -- 540 180 -- 1 20 A RECEPTACLE COUNTER 10
7 RECEPTACLES 20 A 1 -- 900 1200 -- 1 20 A MICROWAVE 8
5 PROJECTION SCREEN 20 A 1 -- 510 1000 -- 1 20 A REFRIGERATOR 6
3 REC. INTERNS OFFICE 20 A 1 -- 360 180 -- 1 20 A REC. ASSIST. OFFICE 4
1 REC. REBUILD OFFICE 20 A 1 -- 180 180 -- 1 20 A REC. MANAGER OFFICE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LP Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 93 A

Existing Total Conn. Load: 33651 VA

Total Est. Demand: 92 A

Total Conn.: 92 A

Total Est. Demand: 33121 VA

Total Conn. Load: 33121 VA

Spare 33121 VA 100.00% 33121 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 101 A 98 A 81 A

Total Load: 11.91 kVA 11.49 kVA 9.73 kVA

41 Spare 20 A 1 -- 0 1920 -- -- -- -- 42
39 -- -- -- -- 1080 1530 -- -- -- -- 40
37 PANEL 5UC 30 A 2 -- 720 1860 -- 3 40 A PANEL 5LS 38
35 Spare 20 A 1 -- 0 1200 -- 1 20 A DOCK LEVELER 36
33 MASTER INTERCOM CTRL PNL 20 A 1 -- 500 1130 -- 1 20 A COILING DOOR 34
31 MASTER DOOR CTRL PNL 20 A 1 -- 500 1130 -- 1 20 A COILING DOOR 32
29 -- -- -- -- 1267 540 -- 1 20 A RECEPTACLES 30
27 -- -- -- -- 1267 540 -- 1 20 A RECEPTACLES 28
25 SHREDDER 25 A 3 -- 1267 540 -- 1 20 A RECEPTACLES 26
23 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 24
21 RECEPTACLES 20 A 1 -- 720 360 -- 1 20 A RECEPTACLES 22
19 RECEPTACLES 20 A 1 -- 720 540 -- 1 20 A RECEPTACLES 20
17 RECEPTACLES 20 A 1 -- 720 900 -- 1 20 A RECEPTACLES RESTROOMS 18
15 RECEPTACLES 20 A 1 -- 720 1300 -- 1 20 A HOT WATER DISPENSER 16
13 RECEPTACLES 20 A 1 -- 720 1590 -- 1 20 A GARBAGE DISPOSAL 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 12
9 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 10
7 RECEPTACLES 20 A 1 -- 540 1000 -- 1 20 A REFRIGERATOR 8
5 RECEPTACLES 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES COUNTER 6
3 EF 5-40 20 A 1 -- 420 180 -- 1 20 A REC. OFFICE 4
1 CAMERAS 6, 7, 8 & 9 20 A 1 -- 600 180 -- 1 20 A REC. MANAGER OFFICE 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LK Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#

1
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 15 A

Existing Total Conn. Load: 5430 VA

Total Est. Demand: 15 A

Total Conn.: 15 A

Total Est. Demand: 5310 VA

Total Conn. Load: 5310 VA

Spare 5310 VA 100.00% 5310 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 16 A 13 A 16 A

Total Load: 1.86 kVA 1.53 kVA 1.92 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- -- -- 1 -- Space 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- -- -- 1 -- Space 30
27 Space -- 1 -- -- -- -- 1 -- Space 28
25 Space -- 1 -- -- -- -- 1 -- Space 26
23 Space -- 1 -- -- -- -- 1 -- Space 24
21 Space -- 1 -- -- -- -- 1 -- Space 22
19 Space -- 1 -- -- -- -- 1 -- Space 20
17 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 18
15 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 16
13 CURRENCY STRAPPER 20 A 1 -- 500 -- -- 1 -- Space 14
11 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 12
9 COIN COUNTER 20 A 1 -- 500 -- -- 1 -- Space 10
7 COMPUTER PRINTER 20 A 1 -- 500 180 -- 1 20 A ROOF RECEPTACLE 8
5 CURRENCY STRAPPER 20 A 1 -- 500 420 -- 1 20 A EF 5-41 (1/4) 6
3 COIN COUNTER 20 A 1 -- 500 30 -- 1 20 A EF 5-27 (1/40) 4
1 COIN COUNTER 20 A 1 -- 500 180 -- 1 20 A EF 5-26 (1/10) 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 100 A AIC Rating: 10K
Name: 5LS Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 76 A

Existing Total Conn. Load: 18320 VA

Total Est. Demand: 76 A

Total Conn.: 76 A

Total Est. Demand: 18186 VA

Total Conn. Load: 18186 VA

Spare 18186 VA 100.00% 18186 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 85 A 66 A 0 A

Total Load: 10.24 kVA 7.95 kVA 0.00 kVA

19 Space -- 1 -- -- -- -- 1 -- Space 20
17 Space -- 1 -- -- -- -- 1 -- Space 18
15 Space -- 1 -- -- -- -- 1 -- Space 16
13 EF 5-42 20 A 1 -- 696 0 -- 1 20 A Spare 14
11 OVERHEAD SECT. DOOR 20 A 1 -- 1590 0 -- 1 20 A HVAC TIME CLOCK 12
9 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 10
7 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 8
5 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 6
3 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 4
1 OVERHEAD SECT. DOOR 20 A 1 -- 1590 1590 -- 1 20 A OVERHEAD SECT. DOOR 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 3 MCB Rating: 125 A Mounting: Surface

Location: Phases: 1 Mains Rating: 225 A AIC Rating: 10K
Name: 5LT Volts: 240V/120V Mains Type: MCB Type:

Stantec Panel

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 99 A

Existing Total Conn. Load: 33530 VA

Total Est. Demand: 100 A

Total Conn.: 100 A

Total Est. Demand: 35884 VA

Total Conn. Load: 35884 VA

Spare 35884 VA 100.00% 35884 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 106 A 103 A 93 A

Total Load: 12.51 kVA 12.22 kVA 11.16 kVA

41 ROOF RECEPTACLES 20 A 1 -- 720 720 -- -- -- -- 42
39 -- -- -- -- 1737 1300 -- -- -- -- 40
37 AC 5-2 25 A 2 -- 1737 440 -- 3 50 A PANEL 5V 38
35 UH 5-3 20 A 1 -- 385 540 -- 1 20 A RECEPTACLES 36
33 UH 5-2 20 A 1 -- 385 540 -- 1 20 A RECEPTACLES 34
31 REC. PARTS (SOUTH) 20 A 1 -- 360 360 -- 1 20 A RECEPTACLES 32
29 REC. PARTS OFFICE 20 A 1 -- 180 1590 -- 1 20 A RR-20 FREON RECOVERY 30
27 REC. PARTS (EAST) 20 A 1 -- 360 500 -- 1 20 A DRINING FOUNTAIN 28
25 REC. WARRANTY OFF. 20 A 1 -- 540 1200 -- 1 20 A VENDING MACHINE 26
23 RECEPTACLES 20 A 1 -- 900 1200 -- 1 20 A VENDING MACHINE 24
21 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 22
19 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 20
17 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A VENDING MACHINE 18
15 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 16
13 RECEPTACLES 20 A 1 -- 720 1200 -- 1 20 A MICROWAVE 14
11 RECEPTACLES 20 A 1 -- 540 1200 -- 1 20 A MICROWAVE 12
9 RECEPTACLES 20 A 1 -- 540 1300 -- 1 20 A WATER HEATER 10
7 RECEPTACLES 20 A 1 -- 540 1590 -- 1 20 A GARBAGE DISPOSAL 8
5 RECEPTACLES 20 A 1 -- 900 360 -- 1 20 A RECEPTACLES COUNTER 6
3 RECEPTACLES 20 A 1 -- 900 1000 -- 1 20 A REFRIGERATOR 4
1 RECEPTACLES 20 A 1 -- 900 1000 -- 1 20 A REFRIGERATOR 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10K
Name: 5LQ Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

1

SMALL TOOL RM 130
DB5B

ELECTRICAL RM 202

XFMR 5TM

STORAGE 155
5LK

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Total Est. Demand: 65 A

Total Conn.: 65 A

Total Est. Demand: 23448 VA

Total Conn. Load: 23448 VA

Spare 23448 VA 100.00% 23448 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 72 A 73 A 55 A

Total Load: 8.34 kVA 8.53 kVA 6.58 kVA

41 Space -- 1 -- -- 5735 -- -- -- -- 42
39 Space -- 1 -- -- 7510 -- -- -- -- 40
37 Space -- 1 -- -- 7135 -- 3 100 A PANEL 5LB 38
35 Space -- 1 -- -- -- -- 1 -- Space 36
33 Space -- 1 -- -- -- -- 1 -- Space 34
31 Space -- 1 -- -- -- -- 1 -- Space 32
29 Space -- 1 -- -- -- -- 1 -- Space 30
27 Space -- 1 -- -- -- -- 1 -- Space 28
25 Space -- 1 -- -- -- -- 1 -- Space 26
23 Space -- 1 -- -- -- -- 1 -- Space 24
21 Space -- 1 -- -- -- -- 1 -- Space 22
19 Space -- 1 -- -- -- -- 1 -- Space 20
17 Space -- 1 -- -- -- -- 1 -- Space 18
15 Space -- 1 -- -- -- -- 1 -- Space 16
13 Space -- 1 -- -- -- -- 1 -- Space 14
11 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 12
9 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 10
7 WS 5-1 20 A 1 -- 180 0 -- 1 20 A LIFT CONTROL 8
5 PORTABLE LIGHT REC. 20 A 1 -- 80 768 -- 1 20 A EF 5-35 6
3 RECEPTACLES 20 A 1 -- 720 300 -- 1 20 A CAMERAS 1&2 4
1 RECEPTACLES 20 A 1 -- 720 300 -- 1 20 A PANEL 'LPCSE' 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 150 A Mounting: Surface

Location: Phases: 3 Mains Rating: 150 A AIC Rating: 10K
Name: 5LA Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

5LA 5LQ

5LS 5LT

1
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KEY NOTES:
EXISTING EQUIPMENT TO BE REPLACED.

#

1
The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 
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Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 47 A

Existing Total Conn. Load: 16850 VA

Total Est. Demand: 46 A

Total Conn.: 46 A

Total Est. Demand: 16528 VA

Total Conn. Load: 16528 VA

Spare 16528 VA 100.00% 16528 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 55 A 43 A 41 A

Total Load: 6.53 kVA 5.10 kVA 4.90 kVA

41 Space -- 1 -- -- -- -- 1 -- Space 42
39 Space -- 1 -- -- -- -- 1 -- Space 40
37 Space -- 1 -- -- 50 -- 1 20 A DRAIN VALVE 38
35 Spare 20 A 1 -- 0 50 -- 1 20 A WATER HEATER 36
33 Spare 20 A 1 -- 0 300 -- 1 20 A Spare 34
31 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 32
29 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 30
27 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 28
25 Spare 20 A 1 -- 0 1120 -- 1 20 A VACUUM REEL 26
23 Spare 20 A 1 -- 0 348 -- 1 20 A EF 8-1 24
21 Spare 20 A 1 -- 0 0 -- 1 20 A Spare 22
19 Spare 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES DROP 20
17 Spare 20 A 1 -- 0 360 -- 1 20 A RECEPTACLES DROP 18
15 CAMERAS 12 & 13 20 A 1 -- 300 360 -- 1 20 A RECEPTACLES DROP 16
13 RECEPTACLES 20 A 1 -- 500 360 -- 1 20 A RECEPTACLES DROP 14
11 RECEPTACLES 20 A 1 -- 500 900 -- -- -- -- 12
9 RECEPTACLES 20 A 1 -- 500 900 -- -- -- -- 10
7 RECEPTACLES 20 A 1 -- 500 900 -- 3 20 A CL-12 DRYER 8
5 RECEPTACLES 20 A 1 -- 720 900 -- -- -- -- 6
3 RECEPTACLES 20 A 1 -- 720 900 -- -- -- -- 4
1 RECEPTACLES 20 A 1 -- 720 900 -- 3 20 A CL-11 WASHER 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 MCB Rating: 100 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10
Name: 8LA Volts: 208Y/120V Mains Type: MCB Type:

Stantec Panel

1

DETAILING/CLEANING 101
8HA (VIA XFMR 8TA)

1

1

1

1

1

Notes:

G = GFCI  S = Shunt Trip  D = Switching Duty  A = AFCI  H = HID Rated  C = HACR Rated  † = Existing Circuit  ‡ = Revised Circuit
CB Legend (blank = circuit breaker):

Existing Total Conn: 61 A

Existing Total Conn. Load: 21984 VA

Total Est. Demand: 75 A

Total Conn.: 75 A

Total Est. Demand: 26955 VA

Total Conn. Load: 26955 VA

Spare 26955 VA 100.00% 26955 VA
Load Classification Connected Load Demand Factor Estimated Demand Panel Totals

Total Amps: 90 A 72 A 65 A

Total Load: 10.65 kVA 8.54 kVA 7.77 kVA

41 PHOTOSENSOR CTRL CAB. 20 A 1 -- 100 100 -- 1 20 A FSD RM 116 & 118 42
39 LAV/UR CONTROLS 20 A 1 -- 300 1389 -- -- -- -- 40
37 DRINIKING FOUNTAIN 20 A 1 -- 500 1389 -- 2 25 A AC 6-1 38
35 RECEPTACLES TELEPHONE 20 A 1 -- 360 800 -- 1 20 A POWER SUPPLY CAMERAS 36
33 RECEPTACLES PUMP ROOM 20 A 1 -- 540 800 -- 1 30 A POWER SUPPLY CAMERAS 34
31 RECEPTACLES RESTROOM 20 A 1 -- 360 150 -- 1 20 A AUTO DRAIN VALVES 32
29 RECEPTACLES ROOF RTU-61 20 A 1 -- 360 533 -- -- -- -- 30
27 RECEPTACLES 20 A 1 -- 360 533 -- -- -- -- 28
25 RECEPTACLES 20 A 1 -- 540 533 -- 3 20 A SP-1 26
23 RECEPTACLES DROP 20 A 1 -- 360 1590 -- 1 20 A F-2 GASOLINE DISPENSER 24
21 RECEPTACLES DROP 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 22
19 RECEPTACLES DATA RACK 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 20
17 RECEPTACLES DATA RACK 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 18
15 REC. OFFICE 20 A 1 -- 360 100 -- 1 20 A FUEL DISPENSER/CONT. 16
13 DRINIKING FOUNTAIN 20 A 1 -- 500 100 -- 1 20 A FUEL DISPENSER/CONT. 14
11 WATER HEATER/CIRC. PUMP 20 A 1 -- 600 180 -- 1 20 A CC6 12
9 EF 6-8 (1/10) 20 A 1 -- 180 180 -- 1 20 A FACP-6 10
7 BC-14 FLUID MANAGEMENT 20 A 1 -- 500 2143 -- -- -- -- 8
5 EF 6-6 (1/10) 20 A 1 -- 180 2143 -- 2 40 A HP 6-1 6
3 EF 6-5 (1/60) 20 A 1 -- 20 3318 -- -- -- -- 4
1 EF 6-4 (1/15) 20 A 1 -- 156 3318 -- 2 50 A RTU 6-1 2

CKT Circuit Description Trip Poles CB A B C CB Poles Trip Circuit Description CKT

Notes:

Serves: Lugs: Single Lugs Enclosure: Type 1
Supply From: Wires: 4 Max Rating: 225 A Mounting: Surface

Location: Phases: 3 Mains Rating: 225 A AIC Rating: 10
Name: 6LB Volts: 208Y/120V Mains Type: MLO Type:

Stantec Panel

6LB 7LA

8LA ---
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The Contractor shall verify and be responsible for all dimensions. DO NOT scale the drawing -

any errors or omissions shall be reported to Stantec without delay.

The Copyrights to all designs and drawings are the property of Stantec. Reproduct ion or use 
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MAU 5-9 (E) MAKEUP AIR UNIT MAINTENANCE BUILDING PAINT BOOTH - 480 3 60 - - - - - DIV.26 N/A N/A NORMAL - - - 5HJ 19 EXISTING TO REMAIN

MAU 5-8 MAKEUP AIR UNIT MAINTENANCE BUILDING OFFICE 3 480 3 60 5.9 7.4 15 30 15 DIV.26 N/A N/A NORMAL 140 3/4" 3#12 & 1#12G 5HP 11 POWER WIRING AND DISCONNECT BY EC

MAU 5-7 MAKEUP AIR UNIT MAINTENANCE BUILDING REVENUE OFFICES 7 1/2 480 3 60 12.1 15.1 20 30 20 DIV.26 N/A N/A NORMAL 115 3/4" 3#12 & 1#12G 5HP 10 POWER WIRING AND DISCONNECT BY EC

MAU 5-6 MAKEUP AIR UNIT MAINTENANCE BUILDING BREAK ROOM 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 114 1" 3#10 & 1#10G 5HP 9 POWER WIRING AND DISCONNECT BY EC

MAU 5-5 MAKEUP AIR UNIT MAINTENANCE BUILDING 2ND FLR OFFICES 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 113 3/4" 3#10 & 1#10G 5HP 8 POWER WIRING AND DISCONNECT BY EC

MAU 5-4 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 112 3/4" 3#10 & 1#10G 5HP 7 POWER WIRING AND DISCONNECT BY EC

MAU 5-3 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 111 3/4" 3#10 & 1#10G 5HP 6 POWER WIRING AND DISCONNECT BY EC

MAU 5-2 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 15 480 3 60 22.1 27.6 40 60 40 DIV.26 N/A N/A NORMAL 110 3/4" 3#10 & 1#10G 5HP 5 POWER WIRING AND DISCONNECT BY EC

MAU 5-1 MAKEUP AIR UNIT MAINTENANCE BUILDING OPER. BLDG 20 480 3 60 28.1 35 50 60 50 DIV.26 N/A N/A NORMAL - 3/4" 3#10 & 1#10G 5HP 4 POWER WIRING AND DISCONNECT BY EC

MAKEUP AIR UNITS

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 6-1
PACKAGED COOLING UNIT FUEL/BRAKE/TIRE REPAIR... COMM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 6LB 38,40 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 5-2
PACKAGED COOLING UNIT MAINTENANCE BUILDING LAN ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LQ 37,39 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 5-1
PACKAGED COOLING UNIT MAINTENANCE BUILDING COMM ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LJ 34,36 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 4-2
PACKAGED COOLING UNIT OPERATIONS BUILDING TELECOM ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 34,36 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR LIGHT AND RECEPTACLE

AC 4-1
PACKAGED COOLING UNIT OPERATIONS BUILDING COMPUTER ROOM 3.4kW 208 1 60 - 16.7 25 30 25 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 30,32 POWER WIRING AND DISCONNECT BY EC

AIR CONDITIONING UNIT, 65 kAIC RATED

120V CIRCUIT FOR IONIZATION SYSTEM

HP 6-1
HEAT PUMP FUEL/BRAKE/TIRE REPAIR... CONTROL 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G LB 6,8 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

HP 5-1
HEAT PUMP MAINTENANCE BUILDING BLDG OFFICE 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LG 22.24 POWER WIRING AND DISCONNECT BY EC

HEATING PUMP, 65 kAIC RATED

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 6-1
PACKAGED AIR... FUEL/BRAKE/TIRE REPAIR... FUEL BLDG 4.1 kW 208 1 60 - 31.9 50 60 50 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 6LB 2,4 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-5
PACKAGED AIR... MAINTENANCE BUILDING OFFICE 1.8 kW 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LM 35,37 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-4
PACKAGED AIR... MAINTENANCE BUILDING OFFICE 1.8 kW 208 1 60 - 20.6 30 30 30 DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LM 31,33 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-3
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING REVENUE OFFICES 17.6 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 108 1-1/4" 3#4 & 1#8G 5HP 3 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-2
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING BREAK ROOM 17.6 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 107 1" 3#6 & 1#8G 5HP 2 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 5-1
PACKAGED ROOFTOP UNIT MAINTENANCE BUILDING 2ND FLR OFFICES 19.7 kW 480 3 60 - 49 60 60 50 DIV.26 N/A N/A NORMAL 106 1" 3#6 & 1#8G 5HP 1 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-4
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 10.5 kW 480 3 60 - 25 30 30 30 DIV.26 N/A N/A NORMAL 22 3/4" 3#10 & 1#10G DB4 7 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-3
PACKAGED ROOFTOP UNIT OPERTIONS BUILDING OPER. BLDG 11.8 kW 480 3 60 - 29 40 60 40 DIV.26 N/A N/A NORMAL 21 3/4" 3#8 & 1#10G DB4 6 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-2
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 7.1 kW 480 3 60 - 18 20 30 20 DIV.26 N/A N/A NORMAL 20 3/4" 3#12 & 1#12G DB4 5 POWER WIRING AND DISCONNECT BY EC

120V CIRCUIT FOR IONIZATION SYSTEM

RTU 4-1
PACKAGED ROOFTOP UNIT OPERATIONS BUILDING OPER. BLDG 17.4 kW 480 3 60 - 41 50 60 50 DIV.26 N/A N/A NORMAL 19 1" 3#6 & 1#8G DB4 4 POWER WIRING AND DISCONNECT BY EC

ROOF TOP UNIT, 65 kAIC RATED
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EF 8-1 EXHAUST FAN DETAIL/CLEANING BUILDING
DETAILING/CLEANIN

EQUIP. RM 1/4 120 1 60 2.9 4 15 - - DIV.26
N/A N/A

NORMAL
- 3/4" 2#12 & 1#12G

8LA 24
MOTOR RATED SWITCH

EF 7-2 EXHAUST FAN BUS WASH/BRAKE DYNO BUILDING BUS WASH 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 174 3/4" 3#12 & 1#12G MCC6 5 POWER WIRING AND DISCONNECT BY EC

EF 7-1 EXHAUST FAN BUS WASH/BRAKE DYNO BUILDING BUS WASH 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 174 3/4" 3#12 & 1#12G MCC6 5 POWER WIRING AND DISCONNECT BY EC

EF 6-9 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... FUEL RM 115 1/2 120 1 60 6.4 8 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 42 MOTOR RATED SWITCH

EF 6-8 EXHAUST FAN
FUEL/BRAKE/TIRE REPAIR

BUILDING
FLUID TANK 110/GREESE

TANK 109 1/10 120 1 60 1.5 2 15 - - DIV.26
N/A N/A

NORMAL
- 3/4" 2#12 & 1#12G

6LB 9
MOTOR RATED SWITCH

EF 6-7 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... C.A. 111/TEL. 112 3 480 3 60 4.8 6 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G MCC5 9 POWER WIRING AND DISCONNECT BY EC

EF 6-6 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... LOCKER/LAUNDRY 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 5 MOTOR RATED SWITCH

EF 6-5 (E) EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... WOMEN'S RM ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 6LB 3 EXISTING TO REMAIN

EF 6-4 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... MEN'S RM 1/15 120 1 60 1.3 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 6LB 1 MOTOR RATED SWITCH

EF 6-3 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... BODY/SHOP 118/116 10 480 3 60 14 17.5 30 30 30 DIV.26 1 DIV.23 NORMAL 173 3/4" 6#12 & 1#12G MCC6 4 POWER WIRING AND DISCONNECT BY EC

EF 6-2 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... FUEL AREA RM 115 15 480 3 60 21 26.2 40 60 40 DIV.26 2 DIV.23 NORMAL 172 1" 6#10 & 1#10G MCC6 3 POWER WIRING AND DISCONNECT BY EC

EF 6-1 EXHAUST FAN FUEL/BRAKE/TIRE REPAIR... BRAKE/BST RM 114/001 20 480 3 60 27 33.8 50 60 50 DIV.26 2 DIV.23 NORMAL 171 1" 6#10 & 1#10G MCC6 2 POWER WIRING AND DISCONNECT BY EC

EF 5-43 (E) EXHAUST FAN MAINTENANCE BUILDING PAINT BOOTH ( E ) - - - - - - - - DIV.26 - - NORMAL - - - 5HJ 19 EXISTING TO REMAIN

EF 5-42 EXHAUST FAN MAINTENANCE BUILDING FUEL RM 102 1/4 120 1 60 7.25 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LT 13 MOTOR RATED SWITCH

EF 5-41 EXHAUST FAN MAINTENANCE BUILDING UPHOLSTERY SHOP RM... 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LS 6 MOTOR RATED SWITCH

EF 5-40 EXHAUST FAN MAINTENANCE BUILDING LOADING ABY RM 170 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LK 3 MOTOR RATED SWITCH

EF 5-39 EXHAUST FAN MAINTENANCE BUILDING EQUIP. STOR. RM 129 1/6 120 1 60 2.3 3 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LD 6 MOTOR RATED SWITCH

EF 5-38 EXHAUST FAN MAINTENANCE BUILDING TRAN DYN. RM 105 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LN 10 MOTOR RATED SWITCH

EF 5-37 EXHAUST FAN MAINTENANCE BUILDING ENG. DYN. RM 103 7 1/2 480 3 60 11 13.8 20 30 20 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5A 11 POWER WIRING AND DISCONNECT BY EC

EF 5-36 (E) EXHAUST FAN MAINTENANCE BUILDING ELEC RM 220 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - MCC5 10 EXISTING TO REMAIN

EF 5-35 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 184 1/2 120 1 60 6.4 8 15 - - DIV.26 N/A N/A NORMAL 128 3/4" 3#12 & 1#12G 5LA 6 MOTOR RATED SWITCH

EF 5-34 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 185 2 480 3 60 3.2 4 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

EF 5-33 EXHAUST FAN MAINTENANCE BUILDING C.A. RM 139 3 480 3 60 4.8 6 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HE 20 POWER WIRING AND DISCONNECT BY EC

EF 5-32 EXHAUST FAN MAINTENANCE BUILDING LUBE RM 138 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 5LH 24 MOTOR RATED SWITCH

EF 5-31 EXHAUST FAN MAINTENANCE BUILDING ELEC RM 137 2 480 3 60 3.2 4 15 30 15 DIV.26 N/A N/A NORMAL - 3/4" 3#12 & 1#12G 5HE 20 POWER WIRING AND DISCONNECT BY EC

EF 5-30 (E) EXHAUST FAN MAINTENANCE BUILDING TEL RM 136 ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 5LH 24 EXISTING TO REMAIN

EF 5-29 EXHAUST FAN MAINTENANCE BUILDING STORAGE RM 155 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 138 3/4" 3#12 & 1#12G MCC5 38 POWER WIRING AND DISCONNECT BY EC

EF 5-28 EXHAUST FAN MAINTENANCE BUILDING BODY SHOP RM 174 20 480 3 60 27 33.8 60 60 50 DIV.26 2 DIV.23 NORMAL 148 1" 6#10 & 1#10G MCC5A 9 POWER WIRING AND DISCONNECT BY EC

EF 5-27 (E) EXHAUST FAN MAINTENANCE BUILDING LOCKER RM 167 ( E ) 120 1 60 - - - - - DIV.26 - - NORMAL - - - 5LS 4 EXISTING TO REMAIN

EF 5-26 EXHAUST FAN MAINTENANCE BUILDING REV. TOIL. RM 160/161 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LS 2 MOTOR RATED SWITCH

EF 5-25 EXHAUST FAN MAINTENANCE BUILDING COMP EXCH RM 148 7 1/2 480 3 60 11 13.8 20 30 20 DIV.26 1 DIV.23 NORMAL 147 3/4" 6#12 & 1#12G MCC5A 8 POWER WIRING AND DISCONNECT BY EC

EF 5-24 EXHAUST FAN MAINTENANCE BUILDING BLDG MAIN. RM 150 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 137 3/4" 3#12 & 1#12G MCC5 37 POWER WIRING AND DISCONNECT BY EC

EF 5-23 (E) EXHAUST FAN MAINTENANCE BUILDING COMP REP RM 143 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - 5LM 39 EXISTING TO REMAIN

EF 5-22 EXHAUST FAN MAINTENANCE BUILDING MACHINE RM 145 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 136 3/4" 3#12 & 1#12G MCC5 36 POWER WIRING AND DISCONNECT BY EC

EF 5-21 EXHAUST FAN MAINTENANCE BUILDING MACHINE RM 144 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 135 3/4" 3#12 & 1#12G MCC5 35 POWER WIRING AND DISCONNECT BY EC

EF 5-20 EXHAUST FAN MAINTENANCE BUILDING CLEAN SHOP 141 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 134 3/4" 3#12 & 1#12G MCC5 34 POWER WIRING AND DISCONNECT BY EC

EF 5-19 EXHAUST FAN MAINTENANCE BUILDING BREAK RM 121 1 1/2 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL 133 3/4" 3#12 & 1#12G MCC5 33 POWER WIRING AND DISCONNECT BY EC

EF 5-18 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 108 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 132 3/4" 3#12 & 1#12G MCC5 32 POWER WIRING AND DISCONNECT BY EC

EF 5-17 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 107 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 131 3/4" 3#12 & 1#12G MCC5 31 POWER WIRING AND DISCONNECT BY EC

EF 5-16 EXHAUST FAN MAINTENANCE BUILDING REBUILT RM 106 2 480 3 60 3.4 4.25 15 30 15 DIV.26 N/A N/A NORMAL 130 3/4" 3#12 & 1#12G MCC5 30 POWER WIRING AND DISCONNECT BY EC

EF 5-15 (E) EXHAUST FAN MAINTENANCE BUILDING JAN RM 114 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - - - 5LP 40 EXISTING TO REMAIN

EF 5-14 (E) EXHAUST FAN MAINTENANCE BUILDING WOMEN/SH RM 115 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 38 EXISTING TO REMAIN

EF 5-13 EXHAUST FAN MAINTENANCE BUILDING MEN'S RM 109 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 36 MOTOR RATED SWITCH

EF 5-12 (E) EXHAUST FAN MAINTENANCE BUILDING MEN'S RM 214, WOMEN 213 ( E ) 120 1 60 - - - - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 34 EXISTING TO REMAIN

EF 5-11 EXHAUST FAN MAINTENANCE BUILDING JAN RM 219 1/15 120 1 60 1.3 2.00 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#12 & 1#12G 5LP 32 MOTOR RATED SWITCH

EF 5-10 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 129 3/4" 3#12 & 1#12G MCC5 29 POWER WIRING AND DISCONNECT BY EC

EF 5-9 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 128 3/4" 3#12 & 1#12G MCC5 28 POWER WIRING AND DISCONNECT BY EC

EF 5-8 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 127 3/4" 3#12 & 1#12G MCC5 27 POWER WIRING AND DISCONNECT BY EC

EF 5-7 EXHAUST FAN MAINTENANCE BUILDING PARTS RM 135 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 126 3/4" 3#12 & 1#12G MCC5 26 POWER WIRING AND DISCONNECT BY EC

EF 5-6 EXHAUST FAN MAINTENANCE BUILDING STEAM CLEANER 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 146 3/4" 6#12 & 1#12G MCC5A 7 POWER WIRING AND DISCONNECT BY EC

EF 5-5 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 145 1" 6#10 & 1#10G MCC5A 6 POWER WIRING AND DISCONNECT BY EC

EF 5-4 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 144 1" 6#10 & 1#10G MCC5A 5 POWER WIRING AND DISCONNECT BY EC

EF 5-3 EXHAUST FAN MAINTENANCE BUILDING RM 178 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 143 1" 6#10 & 1#10G MCC5A 4 POWER WIRING AND DISCONNECT BY EC

EF 5-2 EXHAUST FAN MAINTENANCE BUILDING RM 181 15 480 3 60 21 26.2 45 60 45 DIV.26 2 DIV.23 NORMAL 142 1" 6#10 & 1#10G MCC5A 3 POWER WIRING AND DISCONNECT BY EC

EF 5-1 EXHAUST FAN MAINTENANCE BUILDING RUNNING REPAIR RM 181 25 480 3 60 34 42.5 70 100 70 DIV.26 2 DIV.23 NORMAL 141 1-1/4" 6#8 & 1#10G MCC5A 2 POWER WIRING AND DISCONNECT BY EC

EF 4-4 EXHAUST FAN OPERATIONS BUILDING OPER BLDG LOCKER 1/10 120 1 60 1.5 2 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 8 MOTOR RATED SWITCH

EF 4-3 EXHAUST FAN OPERATIONS BUILDING OPER BLD ELEC RM 103 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 6 MOTOR RATED SWITCH

EF 4-2 EXHAUST FAN OPERATIONS BUILDING OPER BLD MEN'S RM 1/4 120 1 60 3.5 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 4 MOTOR RATED SWITCH

EF 4-1 EXHAUST FAN OPERATIONS BUILDING OPER BLDG REST RM 1/4 120 1 60 2.9 4 15 - - DIV.26 N/A N/A NORMAL - 3/4" 2#10 & 1#10G 4LC 2 MOTOR RATED SWITCH

TAG VOLTS Ø HZ FLA(A) MCA(A) MOCP(A) FRAME(A) FUSE SIZE (A) BY TYPE BY
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SF 6-2 SUPPLY FAN FUEL/BRAKE/TIRE REPAIR... BASEMENT 001 5 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 169 3/4" 3#12 & 1#12G MCC6 7 POWER WIRING AND DISCONNECT BY EC

SF 6-1 SUPPLY FAN FUEL/BRAKE/TIRE REPAIR... TIRE BAY RM 116 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 170 3/4" 3#12 & 1#12G MCC6 6 POWER WIRING AND DISCONNECT BY EC

SF 5-16 SUPPLY FAN MAINTENANCE BUILDING LOADING ABY RM 170 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 7 POWER WIRING AND DISCONNECT BY EC

SF 5-15 SUPPLY FAN MAINTENANCE BUILDING TRAIN DYN. RM105 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 8 POWER WIRING AND DISCONNECT BY EC

SF 5-14 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 220  1 1/2 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G MCC5 11 POWER WIRING AND DISCONNECT BY EC

SF 5-13 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 184 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

SF 5-12 SUPPLY FAN MAINTENANCE BUILDING ELEC RM 185 1/2 480 3 60 1.1 1.38 15 30 15 DIV.26 1 DIV.23 NORMAL - 3/4" 3#12 & 1#12G 5HA 28 POWER WIRING AND DISCONNECT BY EC

SF 5-11 (E) SUPPLY FAN MAINTENANCE BUILDING ELEC RM 137 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL - - - 5HE 20 EXISTING TO REMAIN

SF 5-10 SUPPLY FAN MAINTENANCE BUILDING STORAGE RM 155 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 125 3/4" 3#12 & 1#12G MCC5 25 POWER WIRING AND DISCONNECT BY EC

SF 5-9 SUPPLY FAN MAINTENANCE BUILDING BLD MAINT.RM 150 2 480 3 60 3.4 4.25 15 30 15 DIV.26 1 DIV.23 NORMAL 124 3/4" 3#12 & 1#12G MCC5 24 POWER WIRING AND DISCONNECT BY EC

SF 5-8 SUPPLY FAN MAINTENANCE BUILDING COMP. SHOP.RM143 3/4 480 3 60 1.6 2 15 30 15 DIV.26 1 DIV.23 NORMAL 123 3/4" 3#12 & 1#12G MCC5 23 POWER WIRING AND DISCONNECT BY EC

SF 5-7 (E) SUPPLY FAN MAINTENANCE BUILDING MECH SHOP RM 144 ( E ) 480 3 60 - - - - - DIV.26 - - NORMAL 122 3/4" 3#12 & 1#12G MCC5 22 EXISTING TO REMAIN

SF 5-6 SUPPLY FAN MAINTENANCE BUILDING CLEAN SHOP RM 141 1 480 3 60 2.1 2.63 15 30 15 DIV.26 1 DIV.23 NORMAL 121 3/4" 3#12 & 1#12G MCC5 21 POWER WIRING AND DISCONNECT BY EC

SF 5-5 SUPPLY FAN MAINTENANCE BUILDING BRAKE RM 121 1.5 480 3 60 3 3.75 15 30 15 DIV.26 1 DIV.23 NORMAL 120 3/4" 3#12 & 1#12G MCC5 20 POWER WIRING AND DISCONNECT BY EC

SF 5-4 SUPPLY FAN MAINTENANCE BUILDING REBUILT RM 106 5 480 3 60 7.6 9.5 15 30 15 DIV.26 1 DIV.23 NORMAL 119 3/4" 3#12 & 1#12G MCC5 19 POWER WIRING AND DISCONNECT BY EC

SF 5-3 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 118 3/4" 3#12 & 1#12G MCC5 18 POWER WIRING AND DISCONNECT BY EC

SF 5-2 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 117 3/4" 3#12 & 1#12G MCC5 17 POWER WIRING AND DISCONNECT BY EC

SF 5-1 SUPPLY FAN MAINTENANCE BUILDING PARTS RM 135 3 480 3 60 4.8 6 15 30 15 DIV.26 1 DIV.23 NORMAL 116 3/4" 3#12 & 1#12G MCC5 16 POWER WIRING AND DISCONNECT BY EC

SF 4-1 SUPPLY FAN OPERATIONS BUILDING ELEC RM 103 1/4 120 1 60 5.8 7.25 20 - - DIV.26 1 DIV.23 NORMAL - 3/4" 2#12 & 1#12G 4LC 38 MOTOR RATED SWITCH

TAG VOLTS Ø HZ FLA(A) MCA(A) MOCP(A) FRAME(A) FUSE SIZE (A) BY TYPE BY
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LIST OF DRAWINGS 

By this reference, the following drawings are incorporated in this Invitation For Bids. 

Sheet Identification Number of Sheets 
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SECTION VIII: LEVEL 3 HEALTH, SAFETY AND ENVIRONMENTAL 
SPECIFICATIONS – EXHIBIT H 
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SECTION X 

LEVEL 3 HEALTH, SAFETY AND ENVIRONMENTAL (HSE) SPECIFICATIONS 

REQUIRED HSE SUBMITTAL SUMMARY 

The contractor shall submit copies of the items listed below for contract scope work on 
OCTA projects and property.  Copies shall be provided prior to contractor’s mobilization 
onto OCTA projects and property. Contractor shall provide compliant written Health, 
Safety & Environmental (HSE) submittals within 30 days of the contract notice to proceed. 

HSE submittals shall comply with the 1988 Drug Free Workplace Act, or the Department 
of Transportation (DOT), or the Federal Transportation Administration (FTA) 
requirements (according to OCTA procurement funding guidelines) and comply with the 
California Code of Regulations (CCR) Title 8 regulatory standards.   

Contractor’s established written programs/plans shall comply with CCR Title 8 regulatory 
standards. All HSE related programs/plans submitted to OCTA for acceptance shall be 
prepared and submitted by a qualified HSE professional who is recognized by an 
organization of industry standard (i.e., CSP, CIH, CHST, CHMM, etc.) and is experienced 
in developing compliant written HSE programs. The site safety HSE representative shall 
participate in the HSE submittal process.  

1. Contractor shall provide a copy of Company’s Injury Illness Prevention Program in
accordance with CCR Title 8, Section 3203.

2. Contractor shall provide a copy of their Company HSE Policy/Procedure Manual,
in compliance with CCR Title 8 Standards for awarded scope.

3. Contractor shall provide a copy of their Policy or Substance Abuse Prevention
Program.

4. Contractor shall provide a copy of their Hazard Communication Program and SDS
Management Program in compliance with CCR Title 8, Section 5194, Hazard
Communication Standard.

5. On-Site HSE Representative:
On Facility Modification Projects, The Contractor shall submit a resume of the
designated on-site qualified HSE Representative. The HSE Representative shall
possess a current certification from the Board of Certified Safety Professionals
(BCSP), plus five (5) years construction or scope agreement HSE experience
enforcing HSE compliance on heavy or industrial construction project sites, the last
two years of which have been administering HSE in the construction or scope
discipline for which the Contractor is contracting with the Authority.  The
designated HSE Representative shall participate in all HSE related submittals
through completion of scope.

On Capital Programs, The Contractor’s on-site qualified HSE Representative shall
be a Certified Safety Professional (CSP) with current standing from the Board of
Certified Safety Professionals (BCSP) or a Construction Health and Safety
Technician (CHST) with current standing from the (BCSP) or a Certified Industrial
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Hygienist (CIH) with current standing from the American Board of Industrial 
Hygiene (ABIH), or an equal professional HSE Certificate of standing from The 
National Examination Board in Occupational Safety and Health (NEBOSH), that is 
acceptable to the Authority.  The Contractor’s on-site HSE Representative(s) shall 
provide a resume and have a minimum of seven (7) years heavy construction 
experience in administering HSE programs on heavy construction project sites, the 
last two years of which have been administering HSE in the construction/scope 
discipline for which Contractor is contracting with the Authority. 

6. A Detailed Site Specific HSE Work Implementation Plan:
This plan shall be prepared and submitted by a recognized HSE professional
experienced in developing compliant written HSE programs. Indicate the methods
and procedures, and include the sequence of tasks as listed on the project
schedule, include the hazards, tools and equipment, and the safe work practices
to mitigate the hazards in a format acceptable OCTA. Specify safety measures in
accordance with applicable Cal/OSHA standards, South Coast Air Quality
Management District (SCAQMD) rules, National Fire Protection Association
(NFPA), National Electric Code (NEC), American National Standards Institute
(ANSI) codes and regulations, job hazard analysis, policies, procedures, HSE
training requirements and known and potential hazards of Contractor’s scope.
Plans shall be prepared as specified above, and may require if necessary a
professional engineer licensed to practice in the state of California, when so
required by the provisions of the California Board for Professional Engineer and
Surveyors.

PART I – GENERAL 

1.0  GENERAL HEALTH, SAFETY AND ENVIRONMENTAL REQUIREMENTS 

A. The Contractor, its subcontractors, suppliers, and employees have the
obligation to comply with all Authority health, safety and environmental
compliance department (HSEC) requirements of this safety specification,
project site requirements, and bus yard safety rules, as well as all federal, state,
and local regulations pertaining to scope of work or agreements with the
Authority including California Department of Transportation safety
requirements and special provisions. Additionally, manufacturer requirements
are considered incorporated by reference, as applicable, to this scope of work.

B. Observance of unsafe acts or conditions, serious violation of health and safety
standards, non-conformance of Authority HSEC requirements, or disregard for
the intent of these safety specifications to protect people and property, by
Contractor may be reason for termination of scope or agreements with the
Authority, at the sole discretion of the Authority.

C. The Authority HSEC requirements, and references contained within this scope
of work shall not be considered all-inclusive as to the hazards that might be
encountered.  Safe work practices shall be pre-planned and performed, and
safe conditions shall be maintained during the course of this work scope.
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D. The Contractor shall specifically acknowledge that it has primary responsibility 
to prevent and correct all health, safety and environmental hazards for which it 
and its employees, or its subcontractors (and their employees) are responsible.  
The Contractor shall further acknowledge their expertise in recognition and 
prevention of hazards in the operations for which they are responsible, that the 
Authority may not have such expertise, and is relying upon the Contractor for 
such expertise. The Authority retains the right to notify the Contractor of 
potential hazards and request the Contractor to evaluate and, as necessary, to 
eliminate those hazards.   

 
E. The Contractor shall provide all necessary tools, equipment, and related safety 

protective devices to execute the scope of work in compliance with the 
Authority’s HSEC requirements, CCR Title 8 Standards, and recognized safe 
work practices. 

 
F. The Contractor shall instruct all its employees, and all associated sub-

contractors under contract with the Contractor who works on Authority projects 
in the following; recognition, identification, and avoidance of unsafe acts and/or 
conditions applicable to its work.   

 
PART II – SPECIFIC REQUIREMENTS 
 
2.0 While these safety specifications are intended to promote safe work practices, 

Contractors are reminded of their obligation to comply with all federal (Code of 
Federal Regulations (CFR) Sections 1926 & 1910 Standards), state (CCR Title 8 
Standards), local and municipal safety regulations, and Authority health, safety and 
environmental requirements applicable to their project scope.  Failure to comply 
with these standards may be cause for termination of scope or agreements with 
the Authority, at the sole discretion of the Authority. 

 
2.1 REQUIRED DOCUMENTATION / REPORTING REQUIREMENTS 
 

The Contractor at a minimum shall provide the following documents to the 
Authority’s Project Manager.  Items A through E below shall be submitted and 
accepted by the Authority’s Project Manager prior to Contractor mobilization. Item 
F upon each occurrence, and for items G through K, contractor shall verify the 
following documentation is in place, prior to and during contract scope and make 
the same available to the Authority upon request within 72 hours. 
 
Contractor’s established written programs/plans shall comply with CCR Title 8 
regulatory standards. All new programs/plans shall be prepared and submitted by 
a qualified HSE professional who is recognized by an organization of industry 
standard (i.e., CSP, CIH, CHST, STS, CHMM, etc.) and is experienced in 
developing compliant written HSE programs. The site safety HSE representative 
shall participate in the scope submittal process.  
 
A. A Comprehensive Project Specific Health, Safety, and Environmental (HSE) 

Work Plan. 
 

a. The Contractor shall develop a site project plan that may include, but is not 
limited to: Permits, Evacuation, Emergency Plan, Roles and 
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Responsibilities, Scope and Construction Activity Details, Constructability 
Review, Contractor Coordination Process, Safe Work Methods, Hazard 
Identification & Risk Control, First Aid and Injury Management, Emergency 
Procedures, Public Protection, Authority and Contractor Site Rules, Incident 
Reporting and Investigation, Specialized Work or Licensing, Training and 
Orientation Requirements, Chemical Management, and Subcontractor 
Management. 
 

b. A Detailed Site Specific HSE Implementation Plan: This plan shall be 
prepared and submitted by a recognized HSE professional (current BCSP 
Certification in good standing, i.e., CSP, CHST, OHST) experienced in 
developing compliant written HSE programs, acceptable to OCTA. Indicate 
the methods and procedures, and include the sequence of tasks as listed 
on the project schedule, include the hazards, tools and equipment, and the 
safe work practices to mitigate the hazards in a format acceptable OCTA. 
Specify safety measures in accordance with applicable Cal/OSHA 
standards, SCAQMD rules, NFPA, NEC, ANSI codes and regulations, job 
hazard analysis, policies, procedures, HSE training requirements and 
known and potential hazards of Contractor’s scope.  Plans shall be 
prepared as specified above, and may require if necessary a professional 
engineer licensed to practice in the state of California, when so required by 
the provisions of the California Board for Professional Engineer and 
Surveyors. 

 
B. Contractor shall provide a copy of their Company HSE Policy/Procedure 

Manual, in compliance with CCR Title 8 Standards for awarded scope. 
 

C. Contractor shall provide a copy of Company’s Injury Illness Prevention 
Program in accordance with CCR Title 8, Section 3203.  

 
D. Contractor shall provide a copy of their Policy or Substance Abuse Prevention 

Program that complies with the 1988 Drug Free Workplace Act. 
 
E. Contractor shall provide the resume and qualifications/certifications of 

assigned project designated Onsite HSE Representative for this scope as 
identified in section 2.3 of this specification.  

 
F. Accident/Incident investigation report within 24 hours of event (immediate 

verbal notification to Authority Project Manager, followed by Written Report). 
 

The following required documentation shall be provided to the Authority’s Project 
Manager, upon Authority request, within 72 hours. 

 
G. A copy of Contractor weekly site safety inspection report with status of 

corrections, upon request, within 72 hours.  
 
H. Contractor shall provide a copy of the Contractors and subcontractors 

competent person list (submit to Authority Project Manager, upon Authority 
request, within 72 hours). 
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I. Contractors and subcontractors training records for qualified equipment 

operators, electrical worker certification (NFPA 70E), confined space training, 
HAZWOPER training, and similar personnel safety training certificates as 
applicable to the agreement scope and as requested by the OCTA Project 
Manager and/or HSEC department, upon Authority request, within 72 hours 
and prior to starting or during the scope activity (submit to Project Manager). 

 
J. A monthly report that includes number of workers on project, a list of 

subcontractors, work hours (month, year to date, & project cumulative) of each 
contractor, labor designation, OSHA Recordable injuries and illnesses 
segregated by medical treatment cases, restricted workday cases, number of 
restricted days, lost workday cases, and number of lost work days, and 
recordable incident rate. Contractor shall provide to the Authority, upon 
request, within 72 hours. 

 
K. TRAINING DOCUMENTATION 

 
To ensure that each employee is qualified to perform their assigned work, 
when applicable to scope work, Contractor shall verify training documentation 
is in place, prior to and during contract scope, and make available to the 
Authority, upon request, within 72 hours.  Training may be required by the 
Authority or CCR Title 8 Standards and required for activity on Authority’s 
property and/or Authority projects. Contractor shall provide to Authority, upon 
request, within 72 hours. 

 
2.2 HAZARD COMMUNICATION (CCR Title 8, Section 5194)  
 

A. Contractor shall comply with CCR Title 8, Section 5194 Hazard Communication 
Standard.  Prior to chemical use on Authority property and/or project work areas 
the Contractor shall provide to the Authority Project Manager copies of Safety 
Data Sheet (SDS) for all applicable products used, if any.    

B. All chemicals including paint, solvents, detergents and similar substances shall 
comply with SCAQMD Rules 103, 1113, and 1171. 

 
2.3 DESIGNATED HEALTH, SAFETY, ENVIRONMENTAL (HSE) 
REPRESENTATIVE 

 
A. Before beginning on-site activities, the Contractor shall designate an On-site 

HSE Representative. This person shall be a Competent or Qualified Individual 
as defined by the Occupational, Safety, and Health Administration (OSHA), 
familiar with applicable CCR Title 8 Standards, and has the authority to affect 
changes in work procedures that may have associated cost, schedule and 
budget impacts.  

 
B. The Contractor’s on-site qualified HSE Representative for all Authority projects 

is subject to acceptance by the Authority Project Manager and the HSEC 
Department Manager. All contact information of the On-site HSE 
Representative (name, phone, and fax and pager/cell phone number) shall be 
provided to the Authority Project Manager.     
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QUALIFICATIONS – On Capital Programs, the Contractor shall submit a 
resume of the full time, on-site qualified HSE Representative(s) who reports 
directly to the Contractor's Project Manager or Superintendent, and who is 
responsible for HSE oversight for field operations on the project no later than 
ten (10) days after receipt of Notice to Proceed, and prior to mobilization. The 
Contractor’s On-site HSE Representative(s) shall have a minimum of seven (7) 
years heavy construction experience in administering HSE programs on heavy 
construction project sites, the last two years of which have been administering 
HSE in the construction discipline for which Contractor is contracting with the 
Authority. The Contractor’s On-site HSE Representative shall be a Certified 
Safety Professional (CSP) with current standing from the Board of Certified 
Safety Professionals (BCSP), or a Construction Health and Safety Technician 
(CHST) with current standing from the BCSP or a Certified Industrial Hygienist 
(CIH) with current standing from the American Board of Industrial Hygiene 
(ABIH), or an equal professional HSE Certificate of standing from The National 
Examination Board in Occupational Safety and Health (NEBOSH), that is 
acceptable to the Authority. The Contractor's On-site HSE Representatives(s) 
shall be on site during all operational hours. The On-site HSE Representative(s) 
shall set up, carry forward and aggressively and effectively maintain the project 
specific safety program and IIPP covering all phases of the work. If at any time 
the Contractor wishes to replace their On-site HSE Representative(s), the 
Contractor must provide written notice thirty (30) days prior to change of 
personnel to the Authority. The Contractor shall take all precautions and follow 
all procedures for the safety of, and shall provide all protection to prevent injury 
to, all persons involved in any way in the scope work and all other persons, 
including, without limitation, the employees, agents, guests, visitors, invitees 
and licensees of the Authority who may be involved. This requirement applies 
continuously and is not limited to normal working hours. The designated HSE 
Representative shall participate in all HSE related submittals.  The Authority 
reserves the right to allow for an exception to modify these minimum 
qualification requirements for unforeseen circumstances, at the sole discretion 
of the Authority Project Manager and HSEC Department Manager. 
 
On Facility Modification Projects, the Contractor shall submit a resume of the 
full time qualified on-site HSE Representative who reports directly to the 
Contractor's Project Manager or Superintendent, and who is responsible for 
safety oversight for field operations on the project no later than ten (10) days 
after receipt of Notice to Proceed, and prior to mobilization. The Contractor’s 
On-Site HSE Representative shall hold a current certification from the BCSP, 
plus five (5) years construction or scope HSE experience enforcing HSE 
compliance on heavy construction or industrial construction project sites, the 
last two years of which have been administering HSE in the construction or 
scope discipline for which Contractor is contracting with the Authority. The 
Contractor's On-site HSE Representative(s) shall be on site during all 
operational hours. The designated HSE Representative shall participate in all 
HSE related submittals. The Authority reserves the right to allow for an 
exception and to modify these minimum qualification requirements for 
unforeseen circumstances, at the sole discretion of the Authority Project 
Manager and HSEC Department Manager. 
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1. Capital Programs may include, but are not limited to, projects involving 
demolition and construction of; heavy construction, rail projects, highway 
projects, parking lots and structures, fuel stations, building construction, 
facility modifications, bus base construction, EPA/DTSC remediation, 
AQMD air or soil monitoring, fuel tank removal or modification, major bus 
base modifications, handling potential hazardous waste projects, and similar 
projects as deemed a Capital Program at the sole discretion by the 
Authority. 
 

2. Facility Modification Projects may include, but are not limited to, projects 
involving minor demolition and construction or improvement projects for 
transportation centers, bus base sites and/or building modifications, 
equipment and/or building upgrades, and similar projects as deemed a 
Facility Modification Project at the sole discretion by the Authority. 
 

3. Competent Individual means an individual who is capable of identifying 
existing and predictable hazards in the surroundings or working conditions 
which are unsanitary, hazardous, or dangerous to employees and/or 
property, and who has authorization to take prompt corrective measures to 
eliminate them. 

 
4. Qualified Individual means an individual who by possession of a recognized 

degree, certificate, certification or professional standing, or who by 
extensive knowledge, training, and experience, has successfully 
demonstrated his/her ability to solve or resolve problems relating to the 
subject matter, the work, or the project. 

 
C. The Contractor shall designate a Competent Individual for each task, as 

required by Cal-OSHA standards or laws. The task Competent Individual shall 
be responsible for the prevention of accidents. If the Authority or any public 
agency with jurisdiction notifies the Contractor of any claimed dangerous 
condition at the site that is within the Contractor’s care, custody or control, the 
Contractor shall take immediate action to rectify the condition at no additional 
cost to the Authority. The Contractor shall be responsible for the payment of all 
fines levied against the Authority for deficiencies relating to the Contractor’s 
supervision or conduct and/or control of the scope agreement. 

 
D. On Facility Modification Projects, the Authority Project Manager reserves the 

right to require the Contractor to provide one additional full-time safety 
representative with qualifications as identified in section 2.3 (C), above 
whenever the number of individuals from the Contractor, its subcontractors, 
suppliers, and vendors meets or exceeds 15 workers, there are multiple scope 
work sites, or as warranted by the scope of work at the sole discretion by the 
Authority. 
 

E. On Capital Programs, the Authority's Project Manager reserves the right to 
require the Contractor to provide one additional full-time safety representative 
with qualifications as identified in item 2.3 (C) above whenever the number of 
individuals from the Contractor, its subcontractors, suppliers, and vendors 
meets or exceeds 50 workers, or is warranted by the scope of work. 
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2.4 SITE HSE ORIENTATION 
 

The Contractor shall conduct and document a project site safety orientation for all 
Contractor personnel, subcontractors, suppliers, vendors, and new employees 
assigned to the project prior to performing any work on Authority projects, a copy 
of the HSE orientation attendance list shall be provided to the Authority Project 
Manager.  The safety orientation, at a minimum, shall include, as applicable, 
Personal Protection Equipment (PPE) requirements, eye protection, ANSI class 2 
reflective vests, designated smoking, eating, and parking areas, traffic speed limit 
and routing, cell phone policy, and barricade requirements.  When required by 
scope, additional orientation shall include fall protection, energy isolation lock-
out/tag-out (LOTO), confined space, hot work permit, security requirements, and 
similar project safety requirements. 
 

2.5 INCIDENT NOTIFICATION AND INVESTIGATION 
 
A. The Authority shall be promptly notified of any of the following types of 

incidents: 
 

1. Damage to Authority property (or incidents involving third party property 
damage); 

 
2. Reportable and/or recordable injuries (as defined by the U. S. Occupational 

Safety and Health Administration); 
 
3. Incidents impacting the environment, i.e. spills or releases on Authority 

property. 
 

B. Notifications shall be made to Authority representatives, employees and/or 
agents. This includes incidents occurring to contractors, vendors, visitors, or 
members of the general public that arise from the performance of Authority 
contract work.  An initial immediate verbal notification, followed by a written 
incident investigation report shall be submitted to Authority’s Project Manager 
within 24 hours of the incident.  
 
A final written incident investigative report shall be submitted within seven (7) 
calendar days, and include the following information.  The current status of 
anyone injured, photos of the incident area, detailed description of what 
happened, the contributing factors that led to the incident occurrence, a copy 
of the company policy or procedure associated with the incident and evaluation 
of effectiveness, copy of the task planning documentation, and the corrective 
action initiated to prevent recurrence.  This information shall be considered the 
minimum elements required for a comprehensive incident report acceptable to 
OCTA. 

 
C. A Serious Injury, Serious Incident, OSHA Recordable Injury / Illness, or 

Significant Near Miss shall require a formal incident review at the discretion of 
the Authority’s Project Manager.  The incident review shall be conducted within 
seven (7) calendar days of the incident.  This review shall require a senior 
executive from the Contractors’ organization to participate in the presentation. 
The serious incident presentation shall include action taken for the welfare of 
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the injured, a status report of the injured, causation factors leading to the 
incident, a root cause analysis, and a detailed recovery plan that identifies 
corrective actions to prevent a similar incident, and actions to enhance safety 
awareness. 

 
1. Serious Injury: includes an injury or illness to one or more employees, 

occurring in a place of employment or in connection with any employment, 
which requires inpatient hospitalization for a period in excess of twenty-four 
hours for other than medical observation, or in which an employee suffers 
the loss of any member of the body, or suffers any serious degree of 
physical disfigurement.   

 
2. Serious Incident: includes property damage of $500.00 or more, an incident 

requiring emergency services (local fire, paramedics and ambulance 
response), news media or OCTA media relations response, and/or incidents 
involving other agencies (Cal/OSHA, EPA, AQMD, DTSC, etc.) notification 
or representation. 

 
3. OSHA Recordable Injury / Illness: includes and injury / illness resulting in 

medical treatment beyond First Aid, an injury / illness which requires 
restricted duty, or an injury / illness resulting in days away from work.  

 
4. Significant Near Miss Incident; includes incidents where no property was 

damaged and no personal injury sustained, but where, given a slight shift in 
time or position, damage and/or injury easily could have occurred. 

 
2.6 REGULAR INSPECTIONS & THIRD PARTY INSPECTIONS 

 
A. Frequent and regular inspections of the project jobsite shall be made by the 

Contractor's On-site HSE Representative, or another Competent Individual 
designated by the Contractor.  Unsafe acts and/or conditions noted during 
inspections shall be corrected immediately.  

 
B. The Contractor is advised that representatives of regulatory agencies (i.e., 

CAL-OSHA, EPA, SCAQMD, etc.), upon proper identification, are entitled to 
access onto Authority property and projects. The Authority Project Manager 
shall be notified of their arrival as soon as possible. 

 
2.7 ENVIROMENTAL REQUIREMENTS 

 
A. The Contractor shall comply with Federal, State, county, municipal, and other 

local laws and regulations pertaining to the environment, including noise, 
aesthetics, air quality, water quality, contaminated soils, hazardous waste, 
storm water, and resources of archaeological significance.  Expense of 
compliance with these laws and regulations is considered included in the 
agreement.  Contractor shall provide water used for dust control, or for pre-
wetting areas to be paved, as required; no payment will be made by OCTA for 
this water. 
 

B. The Contractor shall prevent pollution of storm drains, rivers, streams, irrigation 
ditches, and reservoirs with sediment or other harmful materials.  Fuels, oils, 
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bitumen, calcium chloride, cement, or other contaminants that would contribute 
to water pollution shall not be dumped into or placed where they will leach into 
storm drains, rivers, streams, irrigation ditches, or reservoirs.  If operating 
equipment in streambeds or in and around open waters, protect the quality of 
ground water, wetlands, and surface waters. 
 

C. The Contractor shall protect adjacent properties and water resources from 
erosion and sediment damage throughout the duration of the contract.  
Contractor shall comply with applicable NPDES permits and Storm Water 
Pollution Prevention Plan (SWPPP) requirements.   
 

D. Contractor shall comply with all applicable EPA, Cal EPA, Cal Recycle, DTSC, 
SCAQMD, local, state, county and city standards, rules and regulations for 
hazardous and special waste handling, recycling and/ disposal.  At a minimum, 
Contractor shall ensure compliance where applicable with SCAQMD Rule 
1166, CCR Title 8, Section 5192, 29 CFR Subpart 1910.120, 49 CFR Part 172, 
Subpart H, 40 CFR Subpart 265.16 and CCR Title 22 Section 6625.16.  
Contractor shall provide OCTA a schedule of all hazardous waste and special 
or industrial waste disposal dates in advance of transport date.  Only authorized 
OCTA personnel shall sign manifests for OCTA generated wastes. Contractor 
shall ensure that only current registered transporters are used for disposal of 
hazardous waste and industrial wastes.  The Contractor shall obtain approval 
from OCTA for the disposal site locations in advance of scheduled transport 
date. 
 

E. If the Contractor encounters on the site material reasonably believed to be 
asbestos, polychlorinated biphenyl (PCB) or other Hazardous Substance (as 
defined in California Health and Safety Code, and all regulations pursuant 
thereto) which has not been rendered harmless, the Contractor shall 
immediately stop work in that area affected and report the condition to the 
Authority in writing. The work in the affected area shall not thereafter be 
resumed except by written agreement of the Authority and Contractor if in fact 
the material is asbestos or polychlorinated biphenyl (PCB) or other hazardous 
substance and has not been rendered harmless. The work in the affected area 
shall be resumed in the absence of asbestos or polychlorinated biphenyl (PCB) 
or other hazardous substance, or when it has been rendered harmless, by 
written agreement of the Authority and the Contractor, or in accordance with a 
final determination by an Environmental Consultant employed by the Authority. 
 

F. The Contractor shall not permit any hazardous substances to be brought onto 
or stored at the Project Site or used in the construction of the work, except for 
specified materials and commonly used construction materials for which there 
are no reasonable substitutes. All such materials shall be handled in 
accordance with all manufacturers’ guidelines, warnings and recommendations 
and in full compliance with all applicable laws. All notices required to be given 
with respect to such materials shall be given by the Contractor. The Contractor 
shall not intentionally release or dispose of hazardous substances at the 
Project Site or into the soil, drains, surface or ground water, or air, nor shall the 
Contractor allow any Sub-Contractor, subcontractor or supplier or any other 
person for whose acts the Contractor or any subcontractor, vendor or supplier 
may be liable, to do so. For purposes of Contract Documents, “hazardous 
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substance” means any substance or material which has been determined or 
during the time of performance of the work is determined to be capable of 
posing a risk of injury to health, safety, property or the environment by any 
federal, state or local governmental authority. 

 
2.8 VEHICLE AND ROADWAY SAFETY REQUIREMENTS 
 

A. The Contractor shall ensure that all Contractor vehicles, including those of its 
subcontractors, suppliers, vendors and employees are parked in designated 
parking areas, are identified by company name and/or logo, and comply with 
traffic routes, and posted traffic signs in areas other than the employee parking 
lots.  

 
B. Personal vehicles belonging to Contractor employees shall not be parked on 

the traveled way or shoulders including any section closed to public traffic, or 
areas of the community that may cause interference or complaints 

 
C. The Contractor shall comply with California Department of Transportation 

safety requirements and special provisions when working on highway projects. 
 
D. The Contractor shall conform to American Traffic Safety Services Association 

(Quality Standard for Work Zone Control Devices 1992). 
 
2.9 LANGUAGE REQUIREMENTS 
 

For safety reasons, the Contractor shall ensure employees that do not read, or 
understand English, shall be within visual and hearing range of a bilingual 
supervisor or responsible designee at all times when on the Authority property or 
projects.    

 
2.10 PERSONAL PROTECTIVE EQUIPMENT AND CLOTHING 
 

Contractors, and all associated subcontractors, vendors and suppliers are required 
to provide their own personal protective equipment (PPE), including eye, head, 
foot, and hand protection, respirators, reflective safety vests, and all other PPE 
required to perform their work safely on Authority projects.   
 
A. RESPIRATORS (CCR Title 8, Section 5144) - The required documentation for 

training and respirator use shall be provided to the Authority’s Project Manager 
upon request within 72 hours. All compliance documentation as required by 
CCR Title 8, Section 5144, Respiratory Protective Equipment. 

 
B. EYE PROTECTION – The Authority requires eye protection on construction 

projects and work areas that meet ANSI Z-87.1 Standards. 
 
C. BUS BASE – Minimum PPE required includes but is not limited to; Eye 

protection, class 2 reflective vest, steel toe or construction type footwear that 
meets ANSI Z41 1991 are recommended. 
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D. CONSTRUCTION PROJECTS - Minimum PPE required includes but is not 
limited to; hard hat, eye protection, hand protection, class 2 reflective vest, 
safety toe footwear that meets ANSI Z41 1991 are recommended. 

 
E. HARD HATS: Approved hard hat that meet ANSI Z89. 1 (latest revision).  Hard 

hats should be affixed with the company/agency logo and/or name.  The bill 
shall be worn forward.  Metal hard hats and cowboy style are forbidden on 
Authority projects. 
 

F. FOOTWEAR: Enclosed leather that covers the ankles, such as a construction 
type boot.  Employees shall not wear casual dress shoes, open toe, sneakers, 
sandals, canvas-type shoes, or other shoes that have thin soles or heels that 
are higher than normal in construction work areas.  Safety toe footwear that 
meets ANSI Z41 1991 are recommended on construction sites and in operating 
facilities. 

  
G. CLOTHING/SHIRTS: minimum or waist length shirts with sleeves (4” 

minimum).  
 

H. CLOTHING/TROUSERS: Cover the entire leg.  If flare-legged trousers are 
worn, the trouser bottoms must be tied to prevent catching.   No sweat pants, 
or trousers with holes. 

2.11 AERIAL DEVICES (CCR Title 8, Section 3648) 
 

Aerial devices are defined in CCR Title 8 as any vehicle-mounted or self-propelled 
device, telescoping extensible or articulating, or both, which is primarily designed 
to position personnel. If aerial devices are to be used, the required documentation 
in CCR Title 8, Section 3648 shall be provided to the Authority’s Project Manager, 
upon request, within 72 hours.  

 
2.12 CONFINED SPACE ENTRY (CCR Title 8, Section 5157) 
 

Before any employee will be allowed to enter a confined space, the required 
documentation as required by CCR Title 8, Section 5157 shall be provided to the 
Authority’s Project Manager, upon request, within 72 hours.  

 
A. RECOMMENDED: a copy of the most recent calibration record for each air 

monitoring unit, 3-gas monitor or “sniffer” to be used by the Entry Supervisor 
prior to entering permit-required confined spaces. 

 
2.13 CRANES 
 

A. Crane activity shall comply with 29 CFR 1926.550, CCR Title 8 Standards, 
manufacture’s recommendations and requirements, applicable American 
Society of Mechanical Engineers (ASME), and ANSI Standards.  In addition, 
Contractor shall comply with the following requirements:  Prior to using mobile 
cranes, the Contractor shall provide to the Authority Project Manager, items I, 
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2 & 3 of the following documentation a minimum of seven (7) days prior to 
activity, and item 4 on each day of crane activity.   

 
1. Cranes require a submittal of the annual certification, and copy of the cranes 

most recent quarterly inspection. 
 
2. A copy of each crane operator’s qualification (NCCCO or equivalent) of 

company-authorized crane operators that have been properly trained in the 
equipment’s use and limitations. Operator certification as required by CCR Title 
8, Section 5006.1. 

 
3. A rigging plan is required for all lifts.  Critical lifts require an engineered plan 

designed by a registered professional engineer licensed in the State of 
California.  

 
4. Contractor shall provide the name and qualifications of each “Qualified Rigger” 

as defined by OSHA. 
 

5. Rigging scope activity shall comply with 29 CFR Subparts1926.250, 1929.753 
and CCR Title 8 Standards.  
 

6. All rigging equipment shall be free from defects, in good operating condition 
and maintained in a safe condition. 
 

7. Rigging equipment shall be inspected by a designated, competent employee 
prior to initial use on the project, prior to each use, and documented inspections 
performed regularly. Records shall be kept on jobsite of each of these 
inspections by contractor and be made available to the Authority upon request 
within 72 hours. 

 
8. Only one (1) sling eye should be in a hook, for multiple slings a shackle shall 

be used to prevent separation of slings, and prevent stress on weak points of 
the hook. 

 
9. Contractor shall prepare a documented daily crane inspection report. 
 
B. Pick and carry with rubber tired cranes is forbidden on Authority projects. 
 
C. Engineered Critical Lifts 

 
A critical lifts is established where any one of the following conditions are 
created: 
 
1. Where in the crane’s current configuration at any point during the lift, a gross 

load weight exceeds 75% of the capacity of the crane.   
 

2. A gross weight equal to, or greater than 10 tons. 
 

3. Lifts over buildings, equipment, public roadways, structures, or power lines.  
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4. A single lift where two or more cranes are used, including tandem lifts and 

tailing cranes. 
 

5. Lifts made in close proximity of power lines, as defined by CCR Title 8 
voltage clearance specifications. 

 
6. Lifts involving helicopters, and specialized or unique and complex rigging 

equipment. 
 
7. Hoisting of suspended work platforms. 
 
8. Static tower crane erection and dismantlement. 

 
9. Making lifts below the ground level where the crane is positioned. 

Note:  Where the below the ground lift is minimal (evaluated by California 
registered professional engineer), a critical lift plan may not be required. 
 

D. Critical Lift Plan 
 
Where a critical lift will be performed, a written critical lift plan shall be submitted 
to the Authority Project Manager prior to commencing with the lift.  The written 
plan shall include the following: 
 
1. Crane manufacturer, capacity, and all specifications for the configuration to 

be used for the lift. 
 
2. Load chart data for the crane to be used to make the lift. Total calculated 

weight of the load to be lifted including all rigging and other deductions 
consistent with the manufacturer’s load chart.  

 
3. Engineering data shall be provided on the hook assembly (manufacture’s 

certification or independent laboratory testing and load testing within the 
past 60 days), below-the hook rigging, and all specialized below-the-hook 
lifting devices. 

 
4. Diagrams of the lift that provides geometrical conditions of the load, rigging, 

and all crane positions during the lift.  The drawing shall provide the 
following: 

 
A. Locations of all components to be lifted prior, during and after the lift 

is completed. 
 
B. Radius points. 
 
C. Swing patterns. 
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D. In the event that the lift must be aborted, positions where the load 

may be safely landed. 
 
E. Areas where any personnel, public, and vehicles must be evacuated 

during the lift. 
 
5. Potential ground loading for each point of contact by the crane in selected 

locations in which the crane will perform the critical lift. 
 
6. Soil and subsurface data and information pertaining to the location on which 

the crane used for the critical lift will be positioned.  This information shall 
be procured from an authoritative source such as a geotechnical engineer 
or a professional civil engineer registered in the state of California. 

 
Note: This information may be available from the Authority for 
selected locations on some projects. 
 

7. An engineer shall use the data provided in #5 and #6 above to verify and 
confirm the following: 

 
A. That the soil and subsurface conditions are capable of supporting all 

loads imposed during the critical lift. 
 
B. That the designs of cribbing and other supports used under the crane 

load points are appropriate to safely transfer such loads. 
 

8. Signature and stamp on the plan by a California registered professional 
engineer, evidencing review of the plan as meeting the requirements that 
all loads and load information and calculations contained in the plan are 
approved, acceptable and safe to perform. 

 
9. Operator qualifications. 
 
10. Method by which communication will be provided to the crane operator. 

(Designated signal person, two-way radio, hard wire phone system, etc.). 
 
11. A critical lift hazard analysis which identifies the particular hazards 

(including weather, wind, obstructions, etc.) associated with the lift and the 
means and methods to reduce, mitigate, or eliminate the hazards. 

 
12. Emergency action plan. 
 
13. Documentation of lift and pre-job meeting shall be conducted by 

Contractor’s Project Manager. 
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The written plan shall be submitted 7 days prior to any critical lift for review by the 
Authority Project Manager and the Authority HSEC department.  No critical lifts 
shall be conducted prior to such review. 

 
E. OVERHEAD CRANES 

 
Before using the Authority overhead cranes, each Contractor shall designate a 
limited number of employees to attend a training session on the use and limitations 
of overhead cranes with designated Authority personnel. 

 
2.14 DEMOLITION OPERATIONS (CCR Title 8, Section 1734) 
 

Before starting demolition activities the required documentation shall be provided 
to the Authority’s Project Manager, upon request, within 72 hours. Contractor shall 
provide all compliance documentation as required by CCR Title 8 Article 31. 
 
A. The Contractor shall be responsible for visiting and examining the project site 

to assess and personally determine the extent of demolition, associated work, 
debris removal, disposal and general work to be done under this section. 
 

B. The Contractor shall take possession of all demolished materials, except as 
noted otherwise in the Contract Documents, and be responsible for disposing 
of them in accordance with applicable laws and regulations. On-site burning or 
burial of demolition materials will not be permitted. 
 

C. Provide continuous noise and dust abatement as required, preventing 
disturbances and nuisances to the public, workers, and the occupants of 
adjacent premises and the surrounding areas.  Dampen areas affected by 
demolition operation as necessary to prevent dust nuisance. 
 

D. Site demolition plan: Indicate methods, procedures, equipment, and structures 
to be employed. Specify safety measures in accordance with applicable codes 
including signs, barriers, and temporary walkways.  Plans shall be prepared by 
a qualified person (CSP, CIH, CHST, CHMM, etc.), or as necessary by a 
professional engineer licensed to practice in the State of California, when so 
required by the provisions of the California Board for Professional Engineer and 
Surveyors. 
 

E. Equipment, haul routes, and disposal sites to be used in the demolition and 
disposal work. Copy of manifests showing delivery of disposed materials in 
accordance with the plan and permit conditions.  Certification that all 
demolished materials removed from the site have been disposed of in 
accordance with applicable laws and regulations. 

 
2.15 EXCAVATION OPERATIONS (CCR Title 8, Section 1541) 
 

Before starting excavation activities more than 5 feet deep into which people shall 
enter, the required documentation shall be provided to the Authority’s Project 
Manager, upon request, within 72 hours.  All compliance documentation shall 
comply with the following CCR Title 8, Section 1541 requirements: 
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A. A copy of the Contractor’s Excavation Permit. 
 

B. Attention is directed to the applicable sections of the Labor Code concerning 
trench excavation safety plans, "Trench Safety." Excavation for any trench 5 
feet or more in depth shall not begin until the Contractor has received approval 
from the Engineer of the Contractor's detailed plan for worker protection from 
the hazards of caving ground during the excavation of that trench and any 
design calculations used in the preparation of the detailed plan.  Excavations 
20 feet or greater shall be engineered and plan stamped by a California 
registered professional engineer. 

 
C. The detailed plan shall show the details of the design of shoring, bracing, 

sloping or other provisions to be made for worker protection during the 
excavation. No plan shall allow the use of shoring, sloping or a protective 
system less effective than that required by the Construction Safety Orders of 
the Division of Occupational Safety and Health. If the plan complies with the 
shoring system standards established by the Construction Safety Orders, the 
plan shall be submitted at least five (5) days before the Contractor intends to 
begin excavation for the trench.   
 

D. Excavations and trenches shall be inspected by a “Competent Person” daily 
and after every rainfall to determine if they are safe. Daily inspections shall be 
recorded. Documentation is to be kept on site and available for review upon 
request. 

 
E. Excavations are considered class ‘C’ soil unless documented testing in 

accordance with 29 CFR Subpart P,  Section 1926.650 and CCR Title 8 
Standards supports a class ‘B’ soil classification and is confirmed and stamped 
by a California registered professional engineer.  In no case will excavations 
be classified as class ‘A’ soil. 

 
2.16 FALL PROTECTION (CCR Title 8, Sections 1669-1671) 
 

The following standards are required when performing work on Authority property.  
The required documentation shall be provided to the Authority’s Project Manager, 
upon request, within 72 hours.  
 
A. Fall protection is required for workers exposed to falls in excess of six (6) feet. 
 
B. When conventional fall protections methods are impractical or create a greater 

hazard, a written plan in conformance with CCR Title 8, Article 24, shall be 
submitted to the Authority a minimum of seven (7) days in advance of the 
scheduled activity. 

 
2.17 FORKLIFTS, BACKHOES AND OTHER INDUSTRIAL TRACTORS (CCR Title 8, 
Section 3664) 
 

CCR Title 8 defines backhoes as “industrial tractors”. All compliance 
documentation shall be provided as required by CCR Title 8, Section 3664.  The 
following required documentation shall be provided to the Authority’s Project 
Manager, upon request, within 72 hours: 
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A. A copy of each operator’s certificate or a list of company-authorized industrial 

tractor operators that have been properly trained in the equipment’s use and 
limitations.  Please state which equipment, and model each operator has been 
authorized to operate (i.e. forklifts, backhoe, bulldozer, front-end loader, etc.). 
 

2.18 ELECTRICAL OPERATIONS  
 
 HIGH VOLTAGE (CCR Title 8, Sections 2700-2974) 

 
Any work on electrical equipment defined by OSHA as high-voltage, at or above 
600 volts, requires specialized training certifications and personal protective 
equipment. Before any high-voltage work commences, the Authority Project 
Manger must be notified and must provide approval. The following required NFPA 
70E certification and a certificate of training from a recognized organization of a 
two day high voltage safety training course shall be provided to the Authority’s 
Project Manager, upon request, within 72 hours: 

 
A. A list of the name(s) of the company-designated high voltage Qualified 

Electrical Worker(s) 
 

LOW VOLTAGE (CCR Title 8, Sections 2299-2599) 
 

Only qualified persons shall work on electrical equipment or systems. 
 
A. Electrical Certification of Training; Contractor employees working on or around 

electrical panels, wiring, motors, electrical energy sources or similar electrical 
devices shall have attended a NFPA 70E, Electrical Safety Course and provide 
to the OCTA Project Manager a copy of employees’ NFPA 70E qualification 
certificate of training for each employee assigned to electrical tasks on OCTA 
property or projects. 

 
2.19 POWDER-ACTUATED TOOLS (CCR Title 8, Section 1685) 
 
 Before using tools such as “Hilti guns” or other powder-actuated tools, the following 

required documentation shall be provided to the Authority’s Project Manager, upon 
request, within 72 hours. 

 
A. A copy of each qualified person’s valid operator card. 
 

2.20 SCAFFOLDS (CCR Title 8, Sections 1635.1-1677)    
 

Scaffold erection shall be in compliance with CCR Title 8 Standards. All compliance 
documentation shall be provided as required by CCR Title 8, Sections 1635.1-
1677.  In addition, the Contractor shall comply with the following additional 
requirements.   
 
A. All scaffolds on Authority project shall be inspected by a competent person 

qualified for scaffolds in accordance with CCR Title 8 Standards. 
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B. Contractor shall arrange for a third party inspection, at least quarterly, by a 
credentialed professional (insurance carrier, scaffold manufacturer 
representative, or similar) in addition to the contractors daily self inspections. 

 
C. A proper scaffold inspection and tagging system shall be maintained identifying 

compliance status (Example: Green/safe, Yellow/modified-fall protection 
required, Red/unsafe-do not use). 

 
D. Contractor shall have a fall protection plan that meets CCR Title 8 Standards 

for scaffold erectors, an erection/dismantling plan shall be submitted to 
Authority Project Manager for review prior to start of activity.  

 
E. Scaffold erection/dismantling shall install handrails beginning on the first level 

above ground erected, and erectors shall plan erection and dismantling in a 
manner to maximize handrail protection and minimize employees at 
unprotected areas. 

 
2.21 WARNING SIGNS AND DEVICES 
 

Signs, signals, and/or barricades shall be visible at all times when and where a 
hazard exists.  Overhead tasks, roofing tasks, excavations, roadwork activity, 
demolition work, and other recognized hazards shall have guardrail protection, 
warning barricades, or similar protective measures acceptable to the Authority’s 
Project Manager. Signs, signals, and/or barricades shall be removed when the 
hazard no longer exists. 

 
2.22  STEEL ERECTION 
 

Steel Erection scope activity shall comply with 29 CFR Subpart R, Section 
1926.750, and CCR Title 8 Standards.  In addition to OSHA Standards, Contractor 
shall comply with the following requirements. 

 
A. Erection planning should incorporate installation methods using aerial devices 

(man-lifts) and elevated work platforms (scissor lift) to minimize fall hazards of 
climbing steel where possible. A detailed written job safety analysis (JSA) shall 
identify installation methods, equipment, and control methods to minimize 
potential fall hazards. 

 
B. The Contractor shall not allow any employee to walk the steel unprotected from 

falls. Contractor employees must be tied-off and "coon" the beam until safety 
cables are provided to which employees shall use 100% tie-off protection. Two 
lanyards are required to ensure 100% tie-off protection. 

 
C. A safe means of access to the level being worked shall be planned. Climbing 

and sliding down columns are not considered safe access and are forbidden 
on Authority projects. 
 

D. A qualified rigger shall inspect the rigging prior to each shift and each lift. 
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E. Multiple lift rigging (Christmas Treeing) lifts are forbidden on Authority property 
and controlled projects. 

 
2.23  AUDITS 
 

A. The Authority may make periodic patrols of the project site as a part of its 
normal security and safety program.  The Contractor shall not be relieved of its 
aforesaid responsibilities and the Authority shall not assume same, nor shall it 
be deemed to have assumed, any responsibility otherwise imposed upon the 
Contractor, as a result of safety patrols by the Authority.   

 
B. The Authority may audit the Contractor’s safety program for HSE compliance 

at various intervals of the project, at the sole discretion of the Authority. 
Elements may include, but are not limited to: OSHA injury & illness records and 
logs, Job Safety Analysis and safety plans, equipment operator licenses and 
training records, incident reports, meeting minutes, engineered plans, safety 
meeting records, crane and rigging plans, equipment inspection records, 
qualifications of and interviews with key Contractor management personnel, 
and other similar information. The Contractor shall support and cooperate with 
these audits at no additional compensation or schedule impacts with this 
contract.   

 
2.24 RAILWAY SAFETY PRECAUTIONS 
 
A. Work on operating railways shall be in compliance with 49 CFR, Part 214, CCR 

Title 8 Standards, and the Southern California Regional Rail Authority (SCRRA). 
 
B. New construction rail projects require that all employers and contractors are 

responsible to assure employees are trained and understand on-track safety 
procedures, and follow roadway worker rules identified in 49 CFR, Part 214, CCR 
Title 8, SCRRA, the California Department of Transportation (CalTrans), and 
OCTA HSE Construction Management Requirements (i.e., item E references). 

 
C. Minimum PPE for workers include hard hat, safety glasses, orange (i.e., rail 

company approved color) class 2 reflective vest, safety toe footwear that meets 
ANSI Z41 1991 (lace-up type over the ankle) and hearing protection (on person 
and worn as necessary). 

 
2.25  FINES 
 

The Contractor shall be responsible for the payment of all fines levied against the 
Authority for HSE violations arising from or related to activities over which 
Contractor has responsibility per the contract.. 
 

2.26 COMPLIANCE COSTS 
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 Compliance with Health, Safety and Environmental Compliance identified in these 
aforementioned Authority Safety Specifications shall be at the expense of the 
Contractor, and included in Bid Documents to the Authority for the Contractor’s 
scope.  The Authority shall incur no additional cost or schedule impacts by 
Contractor, for compliance with California Construction Safety Orders, CCR Title 8 
Standards, Federal OSHA Standards, and the Authority Safety Specifications for 
the protection of persons and property. 

 
2.27 REFERENCES 
 

A. CCR Title 8 Standards (Cal/OSHA) 
B. CFR Including 1910 and 1926 Standards 
C. NFPA, NEC, ANSI, NIOSH Standards 
D. USACE Construction Quality Management Manuel (EM-385-1-1) 
E. Construction Industry Institute (CII) 
F. OCTA Construction Management Procedures Manual 
G. OCTA Yard Safety Rules 

 
 

END OF DOCUMENT 
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BID BOOKLET INVITATION FOR BID (IFB) 4-2550 

BOOK 2 OF 2 

REPLACEMENT OF MECHANICAL 
UNITS AT THE SANTA ANA BUS 

BASE 
 

 
 
 

ORANGE COUNTY TRANSPORTATION AUTHORITY 
550 South Main Street 

P.O. Box 14184 
Orange, CA 92863-1584 

(714) 560-6282 
 
 
 
 
 
 
 

Key IFB Dates 
 

Issue Date: November 25, 2024 

Pre-Bid Conference/Site Visit: December 5, 2024 

Questions/Approved Equal Submittal: December 20, 2024 

Bids Submittal Date: February 3, 2025 
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BID DOCUMENT SUBMISSION CHECKLIST 

IFB NO._______________ 

PROJECT TITLE: _______________________________________ 

The Orange County Transportation Authority has prepared this checklist as a 
reminder of the documents required to be submitted with the bid. These documents 
must be complete, fully executed, notarized where appropriate as required in the 
bid documents in order to render the bid responsive. 

THE FOLLOWING CHECKED DOCUMENTS MUST BE SUBMITTED WITH THE BID: 
 
General IFB Forms:  

 Bid Form – include all pages 1 through 4. 
All addenda must be acknowledged, signed, dated, corporate seal 

 Bid Security Form:   Bid Bond or Check (circle one) 
Correct bid number, signed, dated, notarized (bid bond) 

 Information Required of Bidder 
Provide all information, signed 

 Bidders Certificate of Compliance Regarding Workers Compensation 
Insurance 
Signed and dated 

 Bidders Certificate of Compliance Regarding State of California Business 
and Professions Code Section 7028.15  
Signed, dated, notarized 

 List of Subcontractors (Exhibit D) 
License Number- address/ name should match that associated with License # 
on CSLB website, DIR Registration Number, Description of work (one 
subcontractor for each portion), Dollar amount and Bidders name at bottom of 
form 

 Status of Past and Present Contracts Form 
Signed, dated 

 Non-Collusion Declaration Form 
Signed, dated 

 Iran Contracting Act Certification Applicable (Bids over $1,000,000 only) 
Signed, dated, (select one option only) 

 
Signature on this Bid Document Submission Checklist is affirmation that items marked 
above are hereby submitted with the bid. I understand that failure to complete and/or 
submit any of the required documents may deem my bid non-responsive.  
 
 
________________________________   __________________________ 
Authorized Signature     Print Name and Title 
 
________________________________   __________________________ 
Firm Name       Date 
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BID FORM 

The undersigned hereby proposes to perform all work for which a contract 
may be awarded and to furnish any and all plant, labor, services, material, 
tools, equipment, supplies, transportation, utilities, and all other items and 
facilities necessary therefore as required in the IFB 4-2550, 
“REPLACEMENT OF MECHANICAL UNITS AT THE SANTA ANA BUS 
BASE”, and to do everything required therein; and further proposes that, if 
this bid is accepted, will contract in the form and manner stipulated to 
perform all the work in strict conformity therewith within the time limits set 
forth therein, and will accept as full payment therefore, the following price: 

 Total Lump Sum 
Description     Bid Amount 

 ____________________________  $  ________________  

A cashier's check/certified check/bid bond (circle applicable term) properly 
made payable to Orange County Transportation Authority, hereinafter 
designated as the Owner, for the sum of 
________________________________________________________ 
Dollars  
($ ________________________________________________________) 
which amount is not less than ten percent (10%) of the total amount of this 
bid, is attached hereto and is given as a guarantee that the undersigned will 
execute the Agreement and furnish the required bonds, “Guaranty” and 
“Certificate of Insurance”, if awarded the contract, and in case of failure to 
do so within the time provided, (a) the proceeds of said check shall be 
forfeited to the Authority; or (b) surety's liability to the Authority for forfeiture 
of the face amount of the bond shall be considered as established [circle (a) 
or (b)].  

The undersigned hereby represents that: 
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BID FORM, PAGE 2 

1. Bidder has thoroughly examined and become familiar with the work required and 
documents included under this IFB.  The bidder understands that the award of the 
contract, if it is awarded, will be based on the lowest total bid submitted by a 
responsive and responsible bidder, and further, that the amounts and the total on 
the Bid Form will be subject to verification by the Authority. 

 
2. By investigation at the site of the work and otherwise, it is satisfied as to the nature 

and location of the work and is fully informed as to all conditions and matters, which 
can in any way affect the work or the cost thereof. 

 
3. Bidder fully understands the scope of the work/specifications and has checked 

carefully all words and figures inserted in said Invitation For Bids (IFB) and further 
understands that the Authority will in no way be responsible for any errors or 
omissions in the preparation of this bid. Bidder further asserts that it is capable of 
performing quality work to meet Authority’s requirements. 

 

4. Bidder will execute the Agreement and furnish the required Performance and 
Payment Bonds, Guaranty and proof of insurance coverage within ten (10) 
calendar days after notice of acceptance of bid by the Authority; and further, that 
this bid may not be withdrawn for a period of 120 calendar days after the date set 
for the opening thereof, unless otherwise required by law.  If any bidder shall 
withdraw its bid within said period, the bidder shall be liable under the provisions 
of the Bid Security, or the bidder and the surety shall be liable under the Bid Bond, 
as the case may be. 

 
5. Bidder hereby certifies that this bid is genuine and not a sham or collusive or made 

in the interest or on behalf of any person not herein named, and the undersigned 
has not directly or indirectly induced or solicited any other bidder to put in a sham 
bid, or any other person, firm, or corporation to refrain from bidding; the 
undersigned has not in any manner sought by collusion to secure for himself an 
advantage over any other bidder. 

 
6. In conformance with current statutory requirements of Section 1860, et.  seq., of 

the Labor Code of the State of California, the Bidder shall execute the document 
included in this IFB entitled "Bidder's Certificate of Compliance Regarding 
Workers' Compensation Insurance."  

 
7. Bidder hereby further certifies that each, and every representations made in this 

bid are true and correct and made under penalty of perjury. 
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BID FORM, PAGE 3 

8. Bidder shall permit the authorized representative of the Authority to inspect and 
audit all data and records of bidder relating to this bid, and if awarded a contract 
resulting from this bid, shall permit such inspection and audit of all data and records 
of bidder related to bidder's performance of such contract. 
 

9. Bidder does not employ anyone who is now, or for one (1) year immediately prior 
to the date of this offer was, a director, officer, member, or employee of the Orange 
County Transportation Authority.  The undersigned has not agreed to pay a fee 
contingent upon the award of a contract resulting from this bid to anyone who is 
now, or for one (1) year immediately prior to the date of this bid was, a director, 
officer, member, or employee of the Orange County Transportation Authority. No 
member of or delegate to the Congress of the United States shall be admitted to 
any share of the contract or to any benefit arising therefrom.  

 
10. If awarded a contract resulting from this bid, bidder shall not discriminate against 

any employee or applicant for employment because of race, religion, color, sex, 
age or national origin.  The bidder shall take affirmative action to ensure that 
applicants are employed, and that employees are treated during their employment, 
without regard to their race, religion, color, sex, age or national origin.  Such actions 
shall include, but not be limited to the following: employment, upgrading, demotion, 
or transfer; recruitment or recruitment advertising; layoff or termination; rates of 
pay or other forms of compensation; and selection for training, including 
apprenticeship. 

 
11. Bid will be in effect for 120 calendar days after the bid closing date. 
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BID FORM, PAGE 4 

Now: In compliance with the Invitation For Bids (IFB) 4-2550,  “REPLACEMENT OF 
MECHANICAL UNITS AT THE SANTA ANA BUS BASE”, the undersigned, with full 
cognizance thereof, hereby proposes to perform the entire work in strict compliance with 
all of the said requirements and provisions for the prices set forth herein upon which 
award of contract is made.  The undersigned affirms that the information provided herein 
is true and accurate and that any misrepresentations are made under penalty of perjury. 

Dated  _______________ , 202_ Bidder  __________________________  

The above bid includes  Signature  ________________________  

Addenda Nos.  _______________  Name  ___________________________  

  Title  ____________________________  

Bidder's Authorized Representative  ________________________________  

Title    ________________________________  

Telephone #   ________________________________  

Fax #   ________________________________  

Email Address  ________________________________ 

Bidders post office address   ________________________________  

   ________________________________  

   ________________________________  

Corporation organized under the laws of the State of  _______________________  

Contractor's License No.   ________________________________  

Expiration Date of License   ________________________________  

Surety or sureties   ________________________________  

   ________________________________  

  (CORPORATE SEAL) 
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BID SECURITY FORM 
BID BOND 

KNOW ALL MEN BY THESE PRESENTS: 

That, ________________________________________________ as principal and 
Bidder and _____________________________________ as Surety, are held and firmly 
bound unto the Orange County Transportation Authority, of State of California, hereinafter 
referred to as "Authority," in the sum of _________________________ 
Dollars ($__________________), to be paid to the Authority, its successors, and assigns; 
for which payment, well and truly to be made, bind themselves, their heirs, executors, 
administrators, successors, and assigns, jointly and severally, firmly by these presents, 
this amount being ten percent (10%) of the total amount of the Bid. 
 
THE CONDITION OF THIS OBLIGATION IS SUCH, that if the certain bid of the above 
named bounden principal _________________________________ 
________________________________________________________________ 
for______________________________________________ at the Orange County 
Transportation Authority’s ________________________________________ as 
specifically set forth in documents entitled IFB 4-2550, “REPLACEMENT OF 
MECHANICAL UNITS AT THE SANTA ANA BUS BASE”, shall not be withdrawn within 
a period of 120 calendar days after the date set for the opening of bids, (unless otherwise 
required by law, and notwithstanding the award of the contract to another Bidder), and 
that if said bid is accepted by the Authority through action of its legally constituted 
contracting authorities and if the above 
bounden__________________________________________________ its heirs, 
executors, administrators, successors and assigns, shall execute a contract for such 
construction and deliver the required Performance and Payment Bonds, "Guaranty," and 
proof of insurance coverage within ten (10) calendar days after notification of contract 
award from the Authority, then this obligation shall become null and void; otherwise it shall 
be and remain in full force and effect. 
 
IN WITNESS WHEREOF, we hereunto set our hands and seals this _______ day of 
________________________________, 202_. 

_______________________________ 
_______________________________ 

 
NOTE:  The standard printed bond form of any bonding company acceptable to the 
Authority may be used in lieu of the foregoing approved sample bond form provided the 
security stipulations protecting the Authority are not in any way reduced by use of the 
security company’s printed standard form. 
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BID SECURITY FORM 
CHECK TO ACCOMPANY BID 

 
(NOTE: The following form shall be used in case check accompanies bid) 
 
Accompanying this bid is a Certified or Cashiers check (circle the appropriate one) 
payable to the order of Orange County Transportation Authority, hereinafter referred to 
as “Authority” for _______________________________________________________ 
dollars ($______________________), this amount being ten percent (10%) of the total 
amount of the Bid submitted in response to IFB 4-2550, “REPLACEMENT OF 
MECHANICAL UNITS AT THE SANTA ANA BUS BASE”.  The proceeds of this check 
shall become the property of Authority provided this bid shall be accepted by Authority 
through action of its legally constituted contracting authorities and the undersigned shall 
fail to execute a contract and furnish the required Guaranty Form, Performance and 
Payment Bonds and proof of insurance coverage within ten (10) calendar days after date 
of notification of contract award from the Authority.  The proceeds of this check shall also 
become the property of the Authority if the undersigned bidder withdraws the bid within 
the period of 120 days after the date set for the opening thereof, unless otherwise required 
by law, and notwithstanding the award of the contract to another bidder.  Otherwise, the 
check shall be returned to the undersigned. 
 

Bidder:_________________________________ 
 

Signature:_______________________________ 
 

Date:___________________________________  
 
NOTE:  If the bidder desires to use a bond instead of check, the Bid Bond form shall be 
executed and the sum of this bond shall be ten percent [10%] of the total amount of the 
bid. 
  



IFB 4-2550  

104 
 

INFORMATION REQUIRED OF BIDDER 

The bidder is required to supply the following information.  Additional sheets may be 
attached if necessary. 
 
1. Name of Bidder:   ____________________________________________________  
 
2. Business Address:  ___________________________________________________  
 
3. Telephone   (       )_______________ Fax (    )____________E-Mail: ____________ 
 
4. Type of Firm - Individual, Partnership or Corporation:  ________________________  
 
5. Corporation organized under the laws of state of:  ___________________________  
 
6. Contractor’s License No.: ________  Class_____________Years of Experience: __  
 
7. Expiration Date of License:  ____________________________________________  
 
8. Is your firm a certified small business in California? Yes____ No____ 

 
9. List the names and addresses of all owners of the firm or names and titles of all officers 

of the corporation: 

 __________________________________________________________________  
 
 __________________________________________________________________  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IFB 4-2550  

105 
 

INFORMATION REQUIRED OF BIDDER, PAGE 2 

10. Please list the following: a) All prior and current license numbers that the current 
owner(s) or officers possess or have possessed in the last five years and the current 
status of those license; b) any prior company names that the owner(s) had in operation 
during the previous five years. 

Current Officers 
or Owners Name 

Prior Company Names 
(During the last 5 years) 

Prior and Current License 
Numbers Status of License 

  
 
 
 

   

 
 
 
 

   

 
 
 
 

   

 
Note: If additional space is required to detail the information requested, please attach 
another page. All information requested must be included. Failure to identify all of the 
information may result in your bid being found non-responsive and your bid being 
rejected. 
 
11. List all construction projects (public and private) for which Bidder has provided general 

contractor services for the past three years:  
 

Contract 
Type 

(Public or 
Private) 

Project Description Dates of 
Service 

Total 
Cost 

Name and Address 
of Owner 

Contact Name 
and Phone 

Number 
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Note: If additional space is required to detail the information requested, please attach 
another page. All information requested must be included. Failure to identify all of the 
information, may result in your bid being found non-responsive and your bid being 
rejected. 
 
12. List the name, address and phone number of Superintendent for this project: 

 __________________________________________________________________  
13. List all construction projects (public and private) for which Superintendent has 

provided services as a Superintendent for the past three years. 
 

Contract 
Type 

(Public or Private) 
Project Description Dates of 

Service Total Cost Name and Address 
of Owner 

Contact Name and 
Phone Number 

 
 
 

     

 
 
 
 

     

 
Bidder hereby certifies that it: 

________ is a certified Disadvantaged Business Enterprise as defined herein. 

________ is not a Disadvantaged Business Enterprise as defined herein. 

NOTE:  If requested by the Authority, bidder shall furnish a certified financial statement, 
financial data, or other information and references sufficiently comprehensive to permit 
an appraisal of its current financial condition. 

I hereby certify the above is true and correct to the best of my belief.  

_____________________________________ 
Signature 
_____________________________________ 
Name 
_____________________________________ 
Title 
_____________________________________ 
Company Name 
_____________________________________ 
Telephone Number 
_____________________________________ 
Fax Number 
_____________________________________ 
Email Address  
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NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION TO ENSURE 
EQUAL EMPLOYMENT OPPORTUNITY (EXECUTIVE ORDER 11246) 

1. The Bidders' attention is called to the "Equal Opportunity Clause" and the 
"Standard Federal Equal Employment Opportunity Construction Contract 
Specifications" set forth herein. 

2. The goals and timetables for minority and female participation, expressed in 
percentage terms for the Contractor's aggregate work force in each trade on all 
construction work in the covered area, are as follows: 

Timetable Goals for Minority Participation for Each Trade (11.9) 

Goals for Female Participation in Each Trade (6.9) 

These goals are applicable to all the Contractor's construction work (whether 
or not it is federal or federally assisted) performed in the covered area. 

The Contractor's compliance with the Executive Order and the regulations in 
41 C.F.R. Part 60-4 shall be based on its implementation of the Equal 
Opportunity Clause, specific affirmative action obligations required by the 
specifications set forth in 41 C.F.R. 60-4.3 (a), and its efforts to meet the goals 
established for the geographical area where the contract resulting from this 
solicitation is to be performed.  The hours of minority and female employment 
and training must be substantially uniform throughout the length of the contract, 
and in each trade, and the Contractor shall make a good faith effort to employ 
minorities and women evenly on each of its projects.  The transfer of minority 
or female employees or trainees from contractor to contractor or from project 
to project for the sole purpose of meeting the contractor's goals shall be a 
violation of the contract, the Executive Order and the regulations in 41 C.F.R. 
Part 60-4.  Compliance with the goals will be measured against the total work 
hours performed. 

3. The Contractor shall provide written notification to the Director of the Office of 
Federal Contract Compliance Programs within ten (10) working days of award 
of any construction subcontract in excess of $10,000 at any tier for construction 
work under the contract resulting from this solicitation.  The notification shall list 
the name, address and telephone number of the subcontractor; employer 
identification number; estimated dollar amount of the subcontract; estimated 
starting and completion dates of the subcontract; and the geographical area in 
which the contract is to be performed. 

4. As used in this Notice, and in the contract resulting from this solicitation, the 
"covered area" includes the County of Orange, California. 
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BIDDER'S CERTIFICATE OF COMPLIANCE 
REGARDING 

WORKERS' COMPENSATION INSURANCE 

In conformance with current statutory requirements of Section 1860, et.  seq., of the Labor 
Code of the State of California, the undersigned confirms the following certification: 

"I am aware of the provisions of Section 3700 of the Labor Code which require 
every employer to be insured against liability for Workers' Compensation or to 
undertake self-insurance in accordance with the provisions of that code and I will 
comply with such provisions before commencing the performance of the work of 
this Contract." 

Bidder/Contractor: ____________________________________________ 

Signature:  __________________________________________________ 

Name and Title:  _____________________________________________ 

Date:  ______________________________________________________ 
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BIDDER'S CERTIFICATE OF COMPLIANCE 
REGARDING 

STATE OF CALIFORNIA 
BUSINESS AND PROFESSIONS CODE SECTION 7028.15 

Contractor License Number:  _________________________________________ 

Expiration Date of Contractor's License:  ________________________________ 

Each, every and all of the representations made by Bidder in the attached bid are true 
and correct. 

Name of Bidder/Contractor:  ____________________________________ 

Signed:  ____________________________________________________ 

Title:  ______________________________________________________ 

Subscribed to and sworn before me, a Notary Public in and for the State of  
California, on _________________________________________, 202___. 

 _____________________________________ 
Notary Public 

My commission expires on: 

________________________________, 202__ 
(NOTARY SEAL) 
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LIST OF SUBCONTRACTORS  

List only the subcontractors, which will perform work or labor or render services to the bidder in excess of one-half of one 
percent (1/2 of 1%) of the bidder’s total bid amount.  Do not list alternative subcontractors for the same work.  (Use additional 
sheets if necessary.) 

 
Name & Address Under  
Which Subcontractor is 

Licensed 
License 
Number 

 
DIR Registration No. Specific Description of 

Work to be Rendered 
Small 

Business 
Y/N  

Type Dollar 
Amount 

 
 
 

     $ 

 
 
 

     $ 

 
 
 

     $ 

 
 
 

     $ 

 
 
 

     $ 

 
 
 

     $ 

 
 

TOTAL VALUE OF SUBCONTRACTED WORK 
 

$ 

 
 

Bidder’s Name __________________________________________________________  
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STATUS OF PAST AND PRESENT CONTRACTS FORM  
On the form provided below, Offeror/Bidder shall list the status of past and present contracts where the 
firm has either provided services as a prime vendor or a subcontractor during the past five (5) years in 
which the contract has been the subject of or may be involved in litigation with the contracting authority.  
This includes, but is not limited to, claims, settlement agreements, arbitrations, administrative proceedings, 
and investigations arising out of the contract.   
 A separate form must be completed for each contract.  Offeror/Bidder shall provide an accurate contact 
name and telephone number for each contract and indicate the term of the contract and the original 
contract value.  Offeror/Bidder shall also provide a brief summary and the current status of the litigation, 
claims, settlement agreements, arbitrations, administrative proceedings, or investigations.  If the contract 
was terminated, list the reason for termination.    
Offeror/Bidder shall have an ongoing obligation to update the Authority with any changes to the identified 
contracts and any new litigation, claims, settlement agreements, arbitrations, administrative proceedings, 
or investigations that arise subsequent to the submission of the bid.  Each form must be signed by an 
officer of the Offeror/Bidder confirming that the information provided is true and accurate.   
Project city/agency/other: 
 
Contact Name:                                                  Phone:    
 
Project Award Date:                                  Original Contract Value: 
 
Term of Contract: 
 
(1)   Litigation, claims, settlements, arbitrations, or investigations associated with contract: 
 
 
 
(2) Summary and Status of contract:   
 
 
(3) Summary and Status of action identified in (1): 
 
 
 
(4) Reason for termination, if applicable: 
 
 

By signing this Form entitled “Status of Past and Present Contracts,” I am affirming that all of the 
information provided is true and accurate. 
 
____________________________________                      _____________________________ 
Name        Signature     
____________________________________                      _____________________________ 
Title         Date 
 
Revised. 03/16/2018
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Non-Collusion Affidavit 
 
 

 
To the Orange County Transportation Authority 
 
In accordance with Title 23 United States Code Section 112 and Public Contract Code 7106 

the bidder declares that the bid is not made in the interest of, or on the behalf of, any 

undisclosed person, partnership, company, association, organization or corporation; that the 

bid is genuine and not collusive or sham; that the bidder has not directly or indirectly induced 

or solicited any other bidder to put in a false or sham bid, or that anyone shall refrain from 

bidding; that the bidder has not in any manner, directly or indirectly, sought by agreement, 

communication, or conference with anyone to fix the bid price of the bidder or any other 

bidder, or to fix any overhead, profit, or cost element of the bid price, or of that of any bidder, 

or to secure any advantage against the public body awarding the contract of anyone 

interested in the proposed contract; that all statements contained in the bid are true; and, 

further, that the bidder has not, directly, or indirectly, submitted his or her bid price or any 

breakdown thereof, or the contents thereof, or divulged information or data relative thereto, 

or paid, and will not pay, any fee to any corporation, partnership, company association, 

organization, bid depository, or to any member or agent thereof to effectuate a collusive or 

sham bid. 

 
Name of Bidder:____________________ 
 
Signature: _______________________ 
 
Date:__________________________ 
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Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
 
November 25, 2024 
 
 
To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board 

Subject: Integration of the Conduent OrbCAD Computer Aided 
Dispatch/Automatic Vehicle Location System with the L3Harris 
Technologies, Inc. Symphony Dispatch Consoles 

Transit Committee Meeting of November 14, 2024 
 
Present: Directors Harper, Jung, Klopfenstein, and Sarmiento 
Absent: Director Amezcua 
 
Committee Vote 
 
This item was passed by the Members present. 
 
Committee Recommendation(s) 
 
Authorize the Chief Executive Officer to negotiate and execute sole source 
Agreement No. C 4 2429 between the Orange County Transportation Authority 
and L3Harris Technologies, Inc., in the amount of $761,000 for the integration 
of the Conduent OrbCAD Computer Aided Dispatch/Automatic Vehicle 
Location system with the L3Harris Symphony dispatch console. 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 14, 2024 
 
 
To: Transit Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Integration of the Conduent OrbCAD Computer-Aided 

Dispatch/Automatic Vehicle Location System with the L3Harris 
Technologies, Inc. Symphony Dispatch Consoles 

 
 
Overview 
 
Board of Directors’ authorization is requested for the purchase of services to 
integrate the Conduent OrbCAD Computer-Aided Dispatch/Automatic Vehicle 
Location system with the L3Harris Technologies, Inc.’s Symphony dispatch 
console. 
 
Recommendation 
 
Authorize the Chief Executive Officer to negotiate and execute sole source 
Agreement No. C-4-2429 between the Orange County Transportation Authority 
and L3Harris Technologies, Inc., in the amount of $761,000 for the integration of 
the Conduent OrbCAD Computer-Aided Dispatch/Automatic Vehicle Location 
system with the L3Harris Symphony dispatch console. 
 
Discussion 
 
The Orange County Transportation Authority (OCTA) is currently using L3Harris 
Technologies, Inc.’s (L3Harris) Maestro dispatch consoles as part of its 
communication system for managing transit operations. These consoles are 
essential for providing clear and reliable communication between OCTA’s 
dispatchers, coach operators, field personnel, and other staff. The Maestro 
consoles are used for both data and voice communications, as well as for 
responding to emergencies and performing other tasks. Use of the L3Harris 
Maestro consoles to streamlines operations, improves safety, and helps to 
ensure smooth communication between the workforce and transit fleet. 

OCTA’s Maestro consoles are integrated with Conduent Transport  
Solutions’ (Conduent) OrbCAD Computer Aided Dispatch/Automatic Vehicle 
Location (CAD/AVL) system, which provides OCTA dispatchers with a unified 
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platform that significantly enhances public transit operations. It allows 
dispatchers to manage real-time voice communications and access up-to-date 
vehicle data within a single interface, streamlining workflows and eliminating the 
need to switch between systems. By combining OrbCAD's real-time vehicle 
tracking with the communication capabilities of the Maestro consoles, 
dispatchers can target specific drivers or groups based on location, which is 
critical for issuing timely instructions during delays, detours, and incidents. The 
integrated system also supports incident management, enabling quick 
coordination of responses. Additionally, automating tasks like trip logging and 
schedule adherence reduces the manual workload, allowing dispatchers to focus 
on critical communications. Overall, this integration enhances operational 
efficiency, safety, and responsiveness by providing centralized access to 
essential tools and real-time updates, ultimately improving service reliability and 
decision-making for OCTA. 

The Maestro consoles have reached the end of their life cycle and are being 
replaced by the newer L3Harris Symphony dispatch consoles. OCTA has 
already purchased ten Symphony dispatch consoles to replace the Maestro 
consoles currently in use for radio dispatch at the Irvine Construction Circle and 
Garden Grove bases, and two Symphony consoles were acquired for the  
OC Streetcar. 

Before OCTA can replace its existing Maestro dispatch consoles, OCTA will 
need to collaborate with L3Harris to integrate the newer Symphony dispatch 
consoles with Conduent's OrbCAD CAD/AVL system. This integration is 
essential to ensure that dispatchers maintain access to real-time vehicle data 
and unified communication capabilities within a single platform. Working closely 
with L3Harris will help OCTA customize the Symphony consoles to seamlessly 
interface with the OrbCAD system, preserving operational efficiency, safety, and 
responsiveness during and after the transition from the Maestro consoles. 

L3Harris will collaborate with Conduent by providing application programming 
interfaces, documentation, and engineering assistance throughout the 
integration, testing, and development stages. L3Harris will also manage the 
overall project with OCTA. Additionally, L3Harris will provide Conduent with 
access to an L3Harris lab for validation testing. 
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Procurement Approach 
 
The procurement was handled in accordance with OCTA’s Board of  
Directors-approved policies and procedures for a sole source procurement. 
L3Harris is the exclusive owner of the Symphony dispatch consoles. The firm 
has propriety rights to its technology and is the sole entity able to market and 
sell its proprietary technology, as it does not have agreements that allow resale 
through other vendors. Therefore, L3Harris meets OCTA’s criteria for a sole 
source procurement, and based on its technical ability and financial status, the 
firm is deemed responsible. 
 
L3Harris’ proposal was reviewed by staff from the Contracts Administration and 
Materials Management (CAMM) and Information Systems departments to 
ensure compliance with the contract terms, as well as the technical 
requirements. 
 
In accordance with OCTA’s sole source procurement procedures,  
a sole agreement over $50,000 requires OCTA’s Internal  
Audit Department (Internal Audit) to conduct a price review of the vendor’s 
proposed pricing. As is common with these types of vendors, L3Harris did not 
provide a detailed cost breakdown in a format that would be required in order to 
perform a comprehensive price review. As a result, Internal Audit was unable to 
compare L3Harris’ proposed pricing to comparable contracts or quotes. 
Therefore, CAMM performed a price analysis using the information available, 
such as pricing with another government agency, to analyze the reasonableness 
of the quoted price. CAMM determined that the quoted pricing from L3Harris 
aligns with the OCTA project manager’s independent cost estimate and is less 
than the price with the San Francisco Municipal Transportation Agency for a 
similar project. Therefore, the quoted price is deemed fair and reasonable. 
 
Fiscal Impact 
 
The project was approved in OCTA’s Fiscal Year 2024-25 Budget, Finance  
and Administration Division/Information Systems Department, account nos. 
1286-7669-IT107-5AY and 1286-7519-A5354-070, and is funded through local 
funds. 
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Summary 
 
Staff recommends the Board of Directors authorize the Chief Executive Officer 
to negotiate and execute sole source Agreement No. C-4-2429 between the 
Orange County Transportation Authority and L3Harris Technologies, Inc., in the 
amount of $761,000, for a one-year term for the purchase of services necessary 
to integrate the Conduent OrbCAD Computer Aided Dispatch/Automatic Vehicle 
Location system with the L3Harris Symphony dispatch consoles. 
 
Attachment 
 
None. 
 
 
 
 
 
 
 
 
 
 
 
Prepared by: 

 

 Approved by: 

 
Josh Duke  Andrew Oftelie 
Department Manager, Information 
Systems 
714-560-5095 

 Chief Financial Officer, Finance and 
Administration 
714-560-5649 

   
 
 
 

  

Pia Veesapen   
Director, Contracts Administration and 
Materials Management 
714-560-5619 

  

 



                                                                                       COMMITTEE TRANSMITTAL 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
 
November 25, 2024 
 
 
To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board 

Subject: Agreement for Payment Processing Services to Support the 
OC Bus Fare Collection Systems 

Transit Committee Meeting of November 14, 2024 
 
Present: Directors Harper, Jung, Klopfenstein, and Sarmiento 
Absent: Director Amezcua 
 
Committee Vote 
 
This item was passed by the Members present. 
 
Committee Recommendation(s) 
 
A. Approve the selection of Elavon Inc., as the firm to provide payment 

processing services for the fare collection system for the Orange County 
Transportation Authority’s fixed-route bus system. 

 
B. Authorize the Chief Executive Officer to negotiate and execute Purchase 

Order No. C42563 between the Orange County Transportation Authority 
and Elavon, Inc., in the amount of $617,728, for a two-and-a-half-year 
initial term with two, two-year option terms to provide payment 
processing services for the fare collection system for the Orange County 
Transportation Authority’s fixed-route bus system. 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 14, 2024 
 
 
To: Transit Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Agreement for Payment Processing Services to Support the  

OC Bus Fare Collection Systems 
 
 
Overview 
 
The Orange County Transportation Authority is in the process of implementing a 
modern fare collection system for OC Bus service through the Rider Validation 
System. To ensure seamless operation and an enhanced payment experience, the 
Orange County Transportation Authority is seeking to secure payment processing 
services that will support the Rider Validation System across multiple sales 
channels, including ticket office terminals, mobile sales devices, mobile 
applications, and institutional website portals. 
 
Recommendations  
 
A. Approve the selection of Elavon Inc., as the firm to provide payment 

processing services for the fare collection system for the Orange County 
Transportation Authority’s fixed-route bus system.  

 
B. Authorize the Chief Executive Officer to negotiate and execute  

Purchase Order No. C42563 between the Orange County Transportation 
Authority and Elavon, Inc., in the amount of $617,728, for a  
two-and-a- half-year initial term with two, two-year option-terms to provide 
payment processing services for the fare collection system for the Orange 
County Transportation Authority’s fixed-route bus system. 

 
Discussion 
 
On October 23, 2023, the Board of Directors (Board) approved the selection of  
INIT Innovations in Transportation, Inc. to develop and implement a Rider 
Validation System (RVS) for the Orange County Transportation Authority’s (OCTA)  
fixed-route bus system. The RVS is a key element in OCTA’s ongoing efforts to 
modernize its OC Bus fare collection system. The new payment processing 
services will be essential in supporting payments across points of sale for OCTA’s 
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transit services, including buses, mobile applications, and online sales channels, 
as the agency transitions away from the magnetic fare media legacy system.  
 
Key Objectives of the Payment Processing Services: 
 
1. Provide support for the OC Bus Fare Collection System: Ensure payment 

processing services fully align with the RVS, enabling modern fare payment 
options such as mobile ticketing and smart (stored value) cards. 

 
2. Seamless Integration: The services will integrate smoothly with OCTA’s 

existing fare collection infrastructure, ensuring a streamlined payment 
experience. 

 
3. Scalability and Flexibility: The system will be scalable, accommodating 

future growth and new fare products as OCTA continues to evolve its transit 
services. 

 
4. Enhanced Security: Advanced security measures will be implemented to 

safeguard customer data and prevent fraud, adhering to payment card 
industry compliance standards. 

 
5. Improved User Experience: The payment interface will be user-friendly, 

enhancing the overall experience for OCTA passengers. 
 
6. Efficient Revenue Management: The new solution will optimize revenue 

collection and management, supporting OCTA’s operational objectives. 
 
Procurement Approach 
 
The Board-approved procurement policies and procedures allow for two  
options to procure these services. OCTA can issue a competitive request for 
proposals (RFP), or piggyback to purchase goods, information technology, 
rolling stock, or nonprofessional services from the State of California, the federal 
government, or other appropriate California public agencies, when it is in the 
best interest of OCTA to do so. 
 
Using the first option, OCTA would issue an RFP which would contain detailed 
payment processing services specifications. The advantage of this procurement 
method would be that OCTA could specify exactly the type of payment 
processing services desired. The disadvantage to this procurement option would 
be the inability to obtain better pricing through the piggyback option from the 
State of California.   
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The second method to consider is an intergovernmental procurement or 
“piggybacking” and is supported by OCTA policy and procedures as it is in the 
best interest of OCTA to do so for agency procurements of property or services 
in order to obtain better pricing through larger purchases. OCTA entered into a 
Joint Powers Agreement with the State of California in order to piggyback 
electronic payment acceptance services at established prices negotiated by the 
State of California and Elavon, Inc. 
 
Staff determined that the piggyback procurement method would be the most 
advantageous to OCTA. By purchasing electronic payment acceptance services 
under the State of California’s Master Service Agreement No. 5-22-70-22-01, 
which contains similar specifications to OCTA’s requirements for payment 
processing services, OCTA would benefit from pre-negotiated competitive 
pricing and terms, enabling OCTA to secure services without conducting a 
separate procurement resulting in a shortened procurement time and 
administrative cost savings. 
 
Fiscal Impact 
 
This project was approved in OCTA’s Fiscal Year 2024-25 Budget, Finance and 
Administration Division, Account No. 1261-7520-A5104-DU9.  
 
Summary 
 
Staff is recommending the Board of Directors authorize the Chief Executive 
Officer to negotiate and execute Purchase Order No. C42563 between the 
Orange County Transportation Authority and Elavon, Inc., in the amount of 
$617,728, for a two-and-a-half-year initial term with two, two-year option terms 
to provide payment processing services for the fare collection system’s  
fixed-route bus system. 
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Attachment 
 
None. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by: 

 
 

 Approved by: 

 
Isaac Herrera  Andrew Oftelie 
Section Manager II,  
Revenue and Grants Administration 
714-560-5870 

 Chief Financial Officer,  
Finance and Administration 
714-560-5649 

 
 
 
 

  

Pia Veesapen 
Director, Contracts Administration and 
Materials Management 
714-560-5619 

  

 
 



    COMMITTEE TRANSMITTAL 

Orange County Transportation Authority
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

November 25, 2024 

To: Members of the Board of Directors 

From: Andrea West, Clerk of the Board 

Subject: Agreement for the Replacement of Fareboxes and Related Fare 
Collection Equipment 

Transit Committee Meeting of November 14, 2024 

Present: Directors Harper, Jung, Klopfenstein, and Sarmiento 
Absent: Director Amezcua 

Committee Vote 

This item was passed by the Members present. 

Committee Recommendation(s) 

A. Approve the selection of LECIP Inc. as the firm to develop and 
implement replacement fareboxes and related fare collection equipment 
for the Orange County Transportation Authority’s fixed-route bus 
system.

B. Authorize the Chief Executive Officer to negotiate and execute 
Agreement No. C-4-2110 between the Orange County Transportation 
Authority and LECIP Inc., in the amount of $12,287,429, for a 
six-and-a-half-year initial term with one, five-year option term for the 
development and implementation of replacement fareboxes and related 
fare collection equipment for the Orange County Transportation 
Authority’s fixed-route bus system.



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 14, 2024 
 
 
To: Transit Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Agreement for the Replacement of Fareboxes and Related Fare 

Collection Equipment 
 
 
Overview 
 
On April 22, 2024, the Board of Directors approved the release of a request for 
proposals to select a firm for the development and implementation of 
replacement fareboxes and related fare collection equipment for the fixed-route 
bus system. Board of Directors’ approval is requested to execute an agreement 
for the replacement fareboxes and related fare collection equipment for the 
Orange County Transportation Authority’s fixed-route bus system. 
 
Recommendations  
 
A. Approve the selection of LECIP Inc. as the firm to develop and implement 

replacement fareboxes and related fare collection equipment for the 
Orange County Transportation Authority’s fixed-route bus system.  

 
B. Authorize the Chief Executive Officer to negotiate and execute 

Agreement No. C-4-2110 between the Orange County  
Transportation Authority and LECIP Inc., in the amount of $12,287,429, 
for a six-and-a-half-year initial term with one, five-year option-term for the 
development and implementation of replacement fareboxes and related 
fare collection equipment for the Orange County Transportation 
Authority’s fixed-route bus system. 

 
Discussion 

The Orange County Transportation Authority (OCTA) currently uses fareboxes 
installed on its fixed-route bus fleet to collect cash and validate magnetic stripe 
fare media.  These fareboxes are 24 years old and have far exceeded their 
useful life.  OCTA plans to replace the existing fareboxes with new fareboxes 
across the entire fixed-route bus fleet, consisting of 534 buses plus an additional 
53 units to be utilized as spares and five additional units to be used for training, 
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fare programming, and testing.  Replacement of the fareboxes also includes 
replacement of associated equipment, including 23 fare collection vaults 
distributed and utilized among OCTA’s four bus bases.   

The project includes an 18-month implementation phase, which will encompass 
the design, manufacturing, testing, and deployment of new fareboxes across the 
fixed-route bus fleet. This timeframe ensures a smooth transition before the 
commencement of the initial five-year operations and maintenance (O&M) 
service term. Following this, an additional five-year option term for continued 
O&M service will be available, aligning with the industry standard ten-year 
lifespan for farebox systems. 

Procurement Approach 
 
The procurement was handled in accordance with OCTA Board-approved 
procedures for professional and technical services. Various factors are 
considered in the award for professional and technical services. The award is 
recommended to the firm offering the most comprehensive overall proposal 
considering such factors as prior experience with similar projects, staffing and 
project organization, work plan, as well as cost and price. 
 
On April 22, 2024, the Board authorized the release of Request for  
Proposals (RFP) 4-2110 and the proposed evaluation criteria and weightings, 
which was issued electronically on CAMM NET. The RFP was advertised in a 
newspaper of general circulation on April 22 and April 29, 2024. A pre-proposal 
conference was held on April 30, 2024, with five attendees from four firms. Five 
addenda were issued to make available the pre-proposal conference registration 
sheet and presentation, respond to written questions, as well as handle 
administrative issues related to the RFP. 
 
On June 11, 2024, five proposals were received. An evaluation committee 
consisting of OCTA staff from the Revenue Administration, Operations, Transit 
Service Planning, and Information Systems departments met to evaluate all the 
proposals received. 
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The proposals were evaluated based on the following Board-approved 
evaluation criteria and weightings: 
 

• Qualifications of the Firm   20 percent 

• Staffing and Project Organization  20 percent 

• Work Plan     35 percent 

• Cost and Price    25 percent 
 
Several factors were considered in developing the evaluation criteria weightings. 
Qualifications of the firm was weighted at 20 percent as the firm had to 
demonstrate experience implementing replacement fareboxes and related fare 
collection equipment. Staffing and project organization was also weighted at  
20 percent as the firm had to demonstrate the level of expertise, availability, and 
involvement for the roles of the proposed project team. Work plan was weighted 
at 35 percent as the firm’s proposed implementation plan and solution had to be 
able to meet the functional and technical requirements established for the 
replacement fareboxes and related farebox collection equipment as specified in 
the scope of work. Cost and price were weighted at 25 percent to ensure that 
OCTA receives value for the services provided. 
 
On July 9, 2024, the evaluation committee reviewed the proposals based on the 
Board-approved evaluation criteria and short-listed the two most qualified firms 
listed below in alphabetical order: 
 

Firm and Location 
 

Genfare, LLC 
Headquarters: Elk Grove Village, Illinois 
Project Office: Elk Grove Village, Illinois 

 
LECIP (LECIP) Inc. 

Headquarters: Bensenville, Illinois 
Project Office: Bensenville, Illinois 

 
On July 17, 2024, the evaluation committee conducted interviews with the two 
short-listed firms. The interviews consisted of a presentation by each firm to 
demonstrate the firms’ understanding of OCTA’s requirements. The firms  
were also asked to provide a live demonstration of the farebox system including 
real-time monitoring and the interface between the back office and farebox 
related to setting up new fare types. The firms’ project managers and key team 
members had an opportunity to present each team’s qualifications and respond 
to the evaluation committee’s questions. Questions were related to 
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qualifications, relevant experience, project team availability, approach to the 
requirements of the scope of work, as well as specific clarification questions 
related to each firm’s proposal.  
 
At the conclusion of the interviews, a request for a best and final offer (BAFO) 
was issued to the two short-listed firms to seek additional clarifications and final 
pricing. Both firms made adjustments to their pricing based on the clarifications. 
 
After considering responses to the questions asked during the interviews and 
the information provided in the BAFOs, the evaluation committee reviewed the 
preliminary ranking and made adjustments to individual scores. LECIP remained 
the higher-ranked firm with the higher overall score. 
 
Based on the evaluation of the written proposals and the information obtained 
from the interviews and BAFOs, as well as cost and price, the evaluation 
committee recommends LECIP for consideration of the award. The following is 
a brief summary of the proposal evaluation results. 
 
Qualifications of the Firm 
 
LECIP, established in Japan, has been providing bus equipment and systems 
since 1953 and has 590 employees. The firm is headquartered in  
Bensenville, Illinois and is the wholly owned United States (U.S.) subsidiary of  
LECIP Holdings. LECIP has manufacturing facilities in both the U.S. and Japan. 
The firm demonstrated relevant experience implementing fare technology with 
its systems which are currently operational in 265 transit agencies around the 
world. The firm’s experience with farebox replacement projects includes 
completed projects with the North County Transit District (NCTD), Beloit Transit 
System (Beloit Transit) in Wisconsin, Rogue Valley Transportation District in 
Medford, Oregon, and Clark County Public Transportation Benefit Area in 
Vancouver, Washington, as well as current projects with the Tri-County 
Metropolitan Transportation District of Oregon (TriMet) and Metropolitan Transit 
Authority of Harris County in Houston, Texas. LECIP did not propose any 
subcontractors and received positive feedback from its references. 
 
Genfare, founded as General Farebox, Inc. in 1980, is a provider of fare 
collection equipment in the U.S and Canada. The firm has approximately  
150 employees and is headquartered in Elk Grove Village, Illinois, which 
includes its manufacturing facility. The firm has equipment in service at over 400 
agencies throughout North America, including over 80 percent of validating 
fareboxes in use. Genfare demonstrated relevant experience working on farebox 
system projects, such as Pace Suburban Bus in Chicago, Illinois, Riverside 
Transit Agency in Riverside, California, Palm Tran Public Transportation in 
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Delray, Florida, and Capital District Transportation Authority in Albany, New 
York. Additionally, OCTA’s current farebox system was provided by Genfare. 
The firm did not propose any subcontractors and received generally satisfactory 
feedback from its references with one indicating that there were multiple issues 
encountered with its farebox project, including schedule delays. 
 
Staffing and Project Organization 
 
LECIP proposed a highly skilled project team with experience working on 
projects of similar size and scope. The proposed project manager has over  
17 years of experience and has been with the firm for eight years. The proposed 
project manager is the current project manager on the TriMet project and worked 
on the NCTD and Beloit Transit projects. The proposed lead engineer has 16 
years of experience and has been with the firm for seven years. The proposed 
project manager and lead engineer are both proposed to serve as on-site 
representatives during key project milestones as required by the scope of work. 
The firm provided a detailed staffing plan with clearly defined roles during the 
design review phase, as well as O&M support. During the interview, the project 
manager provided assurances that his commitments to the TriMet project would 
not conflict with OCTA’s project. The project team, which included the proposed 
project manager and lead engineer, presented their approach and provided a 
live demonstration of the proposed farebox solution during the interview, as well 
as provided detailed responses to the evaluation committee’s questions.  
 
Genfare proposed an experienced project team. The proposed project manager 
has over 25 years of experience and has been with the firm for four years. The 
individual was the project manager on the Pace Suburban Bus project. The 
proposed lead engineer has ten years of experience and has been with Genfare 
for seven years. As required in the scope of work, both the proposed project 
manager and lead engineer will serve as on-site representatives during key 
project milestones. The firm discussed its design review process and O&M 
support. During the interview, Genfare presented its approach and included a 
live demonstration of its farebox solution. While both the proposed project 
manager and lead engineer were requested to attend the interview, the lead 
engineer did not attend. The project team responded to the evaluation 
committee’s questions. 
 
Work Plan 
 
LECIP presented a comprehensive work plan that demonstrated an 
understanding of the scope of work requirements. The firm described in detail its 
proposed approach, which includes the design, development, installation, and 
testing of the farebox system, as well as the implementation processes and 
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procedures. The firm demonstrated a strong technical solution with its farebox 
hardware, back-office components, and vaulting system. The farebox system 
utilizes an open architecture as required in the scope of work, providing flexibility 
with integration and data transfer. The proposed system also allows for 
customizations and modifications to meet OCTA’s business needs. The firm 
demonstrated an innovative vaulting infrastructure, which utilized smartcard 
access to securely open and manage a farebox for revenue service. In addition, 
the proposed real-time monitoring capabilities can ensure efficient oversight of 
fare collection operations and streamline maintenance. LECIP’s approach 
includes a comprehensive overhaul of the farebox system, replacing all existing 
fareboxes, probes, and revenue collection equipment at each of OCTA’s bus 
bases. This strategic replacement plan ensures substantial system 
enhancements, moving beyond mere incremental upgrades to fundamentally 
modernizing fare collection operations and enhances overall system efficiency. 
The simple design and controls of the fareboxes provide ease-of-use for both 
bus riders and coach operators. During the interview, LECIP provided a 
demonstration of the capabilities and functionality of the fareboxes, as well as 
the back-office system, including setting up new fare types in real time and 
generating reports. Additionally, the response to clarifications in the BAFO 
provided further assurances regarding LECIP’s ability to meet OCTA’s 
requirements, as well as transparency related to associated costs and level of 
O&M support to be provided. 
 
Genfare presented a work plan that addressed all the elements of the scope of 
work. The firm described its proposed farebox solution, which includes an open 
architecture as required. The firm discussed integration with existing systems 
and ways to minimize disruption to OCTA’s operations. Although Genfare 
demonstrated a proven product and description of its capabilities, the solution 
does not appear to have major upgrades to OCTA’s existing system with few 
technological advancements. As an example, there are only minor 
improvements to the vaulting system, which would limit substantial benefits 
related to replacing the entire system. Additionally, the design of the farebox 
screen seems complex and may be cumbersome for bus riders to use. There 
were also concerns about additional costs related to subscriptions and licensing, 
as well as the level of O&M support that would be provided. Although Genfare 
was given an opportunity to provide clarifications related to any additional 
associated costs, the firm did not address them in its BAFO response. During 
the interview, Genfare demonstrated its farebox hardware and functionality, such 
as establishing new fare types in real time and creating reports.  
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Cost and Price 
 
Pricing scores were based on a formula, which assigned the highest score to the 
firm with the lowest total firm-fixed price and scored the other proposals’ total 
firm-fixed price on its relation to the lowest total firm-fixed price. Although LECIP 
did not propose the lowest total firm-fixed price, it is competitive among the 
proposing firms and is less than the OCTA project manager’s independent cost 
estimate. Additionally, the farebox solution proposed by LECIP presents 
significant improvements and clear benefits over OCTA’s existing system. By 
leveraging the latest technology, the new farebox solution enhances efficiency, 
simplifies operations, and improves the overall user experience. While replacing 
the entire farebox system requires an initial investment, the long-term gains in 
reliability, performance, and cost-effectiveness will add significant value to 
OCTA’s overall operations. 
 
Procurement Summary 
 
Based on the evaluation of the written proposals, the firms’ qualifications, the 
information obtained from the interviews and BAFOs, as well as cost and price, 
the evaluation committee recommends the selection of LECIP as the top-ranked 
firm to develop and implement the replacement of fareboxes and related fare 
collection equipment for OCTA’s fixed-route bus system. LECIP delivered a 
thorough and comprehensive proposal and an interview that was responsive to 
all of the requirements of the RFP. 
 
Although LECIP’s pricing was higher than Genfare’s, the evaluation committee 
recommends LECIP as the top-ranked firm for the following reasons: 
 

• Demonstrated relevant experience working on farebox replacement 
projects and received high remarks from its references. 

• Proposed an experienced project team with a detailed staffing plan. 

• Presented a detailed work plan and approach to implementing a robust, 
innovative farebox solution that consists of a comprehensive overhaul of 
the farebox system and replacement of related fare collection equipment. 

• Proposed pricing directly aligns with the firm’s experience, proposed 
project team, and approach to the farebox replacement project. 

 
Fiscal Impact 
 
This project was approved in OCTA’s Fiscal Year 2024-25 Budget, Finance and 
Administration Division, Account No. 1261-9028-D3131-2PE, and is funded 
through local funds. 
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Summary 
 
Staff is recommending the Board of Directors authorize the Chief Executive 
Officer to negotiate and execute Agreement No. C-4-2110 between the  
Orange County Transportation Authority and LECIP Inc., in the amount of 
$12,287,429, for a six-and-a-half-year initial term with one, five-year option-term 
for the development and implementation of the replacement fareboxes and 
related fare collection equipment for the Orange County Transportation 
Authority’s fixed-route bus system.  
 
Attachments 
 
A. Review of Proposals, RFP 4-2110 Replacement of Fareboxes and Related 

Fare Collection Equipment 
B. Proposal Evaluation Criteria Matrix (Short-Listed Firms), RFP 4-2110 

Replacement of Fareboxes and Related Fare Collection Equipment  
C. Contract History for the Past Two Years, Request for Proposals 4-2110: 

Replacement of Fareboxes and Related Fare Collection Equipment 
 
 
 
 
Prepared by: 

 

 Approved by: 

 

Isaac Herrera  Andrew Oftelie 
Section Manager,  
Revenue Administration 
714-560-5870 

 Chief Financial Officer,  
Finance and Administration 
714-560-5649 

 
 
 
 

  

Pia Veesapen 
Director, Contracts Administration and 
Materials Management 
714-560-5619 

  

 
 



Overall Ranking
Proposal

Score Firm & Location Sub-Contractors Evaluation Committee Comments
Total Firm-Fixed Price 

for the Initial Term
1 85 LECIP Inc. None Demonstrated relevant experience developing and implementing farebox systems to agencies $12,287,429

Headquarters: Bensenville, Illinois of similar size and scope.
Project Office: Bensenville, Illinois Proposed project team has extensive experience.

Project manager and lead engineer are proposed to be on-site during key milestones.
Demonstrated a clear understanding of project requirements and schedule.
Detailed discussion of proposed farebox system and approach.
Proposed an innovative and modern system leveraging the latest technology.
Presented approach and demonstrated farebox system, as well as provided detailed responses 
to interview questions.
Received positive responses from references.
Responsive to best and final offer clarifications and confirmed all associated costs related to the
requirements.
Proposed competitive firm-fixed price, which is less than the independent cost estimate.

2 80 Genfare, LLC None Demonstrated experience providing similar services to transit agencies of similar size and $9,622,117
Headquarters: Elk Grove Village, Illinois scope.
Project Office: Elk Grove Village, Illinois Provided OCTA's current farebox system.

Proposed a knowledgeable and experienced project team.
Project manager and lead engineer are proposed to be on-site during key milestones.
Proposed lead engineer had a prior commitment and did not attend the interview.
Described approach and proposed farebox system.
Proposed farebox has minor improvements compared to existing system nor does it seem to
offer significant upgrades and benefits.
Presented approach and demonstrated farebox system, as well as responded to the evaluation
committee's questions.
Received satisfactory responses from references.
Did not clearly address if there are any additional associated costs related to the requirements.
Proposed lower firm-fixed price.

Evaluation Panel: Proposal Criteria Weight Factors
Internal:
  Revenue Administration (1) Qualifications of the Firm _____20%
  Operations (2) Staffing and Project Organization _____20%
  Transit Planning Services (1) Work Plan _____35%
  Information Systems (1) Cost and Price _____25%

Review of Proposals
RFP 4-2110 Replacement of Fareboxes and Related Fare Collection Equipment

Presented to Transit Committee - November 14, 2024
5 firms proposed, 2 firms were interviewed, 1 firm is being recommended

Page 1 of 1

ATTACHMENT A



Weights Overall Score
 Evaluator Number 1 2 3 4 5

Qualifications of Firm 4.5 4.5 4.5 4.5 4.5 4 18.0
Staffing/Project Organization 4.5 4.0 4.0 4.5 4.0 4 16.8
Work Plan 4.5 4.0 4.5 4.5 4.5 7 30.8
Cost and Price 3.8 3.8 3.8 3.8 3.8 5 19.0

 Overall Score 86.5 81.0 84.5 86.5 84.5 85

Weights Overall Score
 Evaluator Number 1 2 3 4 5

Qualifications of Firm 4.0 4.5 4.5 4.0 4.0 4 16.8
Staffing/Project Organization 3.5 3.5 3.5 3.5 3.5 4 14.0
Work Plan 3.5 3.5 3.5 3.5 3.5 7 24.5
Cost and Price 5.0 5.0 5.0 5.0 5.0 5 25.0

 Overall Score 79.5 81.5 81.5 79.5 79.5 80

Range of scores for non-short-listed firms was 63 to 66.

Genfare, LLC

PROPOSAL EVALUATION CRITERIA MATRIX (Short-Listed Firms)
RFP 4-2110 Replacement of Fareboxes and Related Fare Collection Equipment

LECIP Inc.

ATTACHMENT B



Prime and Subconsultants Contract No. Description Contract Start Date Contract End Date  Subconsultant 
Amount 

 Total Contract 
Amount 

Genfare, LLC
Contract Type: N/A N/A N/A N/A N/A  N/A 

Subconsultants:
N/A

Total  $   - 
LECIP Inc.
Contract Type: N/A N/A N/A N/A N/A  N/A 

Subconsultants:
N/A

Total  $   - 

CONTRACT HISTORY FOR THE PAST TWO YEARS
Request for Proposals 4-2110: Replacement of Fareboxes and Related Fare Collection Equipment
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Agreement for the Replacement of 
Fareboxes and Related Fare Collection 

Equipment



Overview – Current System

• Current System:

o Accepts cash/coin

o Magnetic-striped passes (non-reusable)

o 24+ years old

2



New Farebox System - Operational Benefits

• Improved Efficiency: The new fareboxes reduce the operational complexity 
by handling cash-only payments, streamlining fare collections

• Enhanced Monitoring: Real-time monitoring of fareboxes and improved 
administrative tools provide better oversight of fare collection

• Reduced Maintenance Costs: The elimination of magnetic-striped fare 
readers and simplified components lower long-term maintenance 
expenses

3



New Farebox System - Operator Benefits

• Ease of Use: Simplified farebox and operator control design allows 
operators to focus on customer service and driving, reducing 
fare-related distractions

• Onboard System Integration: Seamless integration with the bus’ 
existing onboard systems, allowing for fewer manual processes and 
improved data collection

• Secure and Reliable: Smartcard access for secure cash collection 
helps ensure smooth and secure operations

4



New Farebox System - Customer Ease of Use

• Simplicity for Riders: Cash-only system makes the payment process 
straightforward, reducing confusion

• Enhance Rider Experience: Real-time monitoring reduces farebox 
downtime, ensuring fewer disruptions for passengers

• Improved Accessibility: User-friendly farebox display with clear 
instructions improved interactions for all passengers, including those 
with visual impairments

5



LECIP Farebox

• Design more fitting to OCTA’s requirements

• More streamlined, simplified tactile operation

• Vaulting system more advanced

• Stellar references

• Proven project team and solution

• $12.3 million

6

OCTA – Orange County Transportation Authority

LECIP – LECIP, Inc.



Genfare Farebox 

• Off-the-shelf design not specific to OCTA’s requirements

• More complex for operator and customers

• Vaulting system similar to existing system

• Less experienced project team

• $9.6 million
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Recommendations

• Approve the selection of LECIP, as the firm to develop and implement 
replacement fareboxes and related fare collection equipment for OCTA’s 
fixed-route bus system 

• Authorize the Chief Executive Officer to negotiate and execute 
Agreement No. C-4-2110 between OCTA and LECIP, in the amount of 
$12,287,429, for a six-and-a-half-year initial term with one, five-year 
option-term for the development and implementation of replacement 
fareboxes and related fare collection equipment for OCTA’s fixed-route 
bus system

8



                                                                                       COMMITTEE TRANSMITTAL 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
 
November 25, 2024 
 
 
To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board 

Subject: Amendment to the Agreement for Contracted Fixed-Route Bus 
Services 

Transit Committee Meeting of November 14, 2024 
 
Present: Directors Harper, Jung, Klopfenstein, and Sarmiento 
Absent: Director Amezcua 
 
Committee Vote 
 
This item was passed by the Members present. 
 
Committee Recommendation(s) 
 
Authorize the Chief Executive Officer to negotiate and execute Amendment 
No. 3 to Agreement C-2-2578 between the Orange County Transportation 
Authority and Keolis Transit Services, LLC, in the amount of $2,217,968, to 
allow reimbursement of additional maintenance costs, a maintenance software 
system with support equipment and labor, and to revise certain performance 
standards within the agreement. 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 14, 2024 
 
 
To: Transit Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Amendment to the Agreement for Contracted Fixed-Route Bus 

Services 
 
 
Overview 
 
On March 13, 2023, the Orange County Transportation Authority Board of 
Directors approved an agreement with Keolis Transit Services, LLC to provide 
the management, operation, and maintenance of contracted fixed-route bus 
services. An amendment is necessary to address service-related elements 
including reimbursement of additional maintenance costs, a maintenance 
software system with support equipment and labor, and to revise certain 
performance standards within the agreement.   
 
Recommendation  
 
Authorize the Chief Executive Officer to negotiate and execute 
Amendment No. 3 to Agreement C-2-2578 between the Orange County 
Transportation Authority and Keolis Transit Services, LLC, in the amount of 
$2,217,968, to allow reimbursement of additional maintenance costs, a 
maintenance software system with support equipment and labor, and to revise 
certain performance standards within the agreement.   
 
Discussion 
 
In 2009, the Orange County Transportation Authority (OCTA) began to use a 
third-party contractor for the management, operation, and maintenance of a 
portion of the fixed-route bus service. By assigning a portion of the OC Bus 
service to a third-party contractor as a cost-saving measure, OCTA is able to 
provide additional bus service throughout the County in a financially sustainable 
manner. The amount of service operated by the contractor has varied but has 
always been less than 40 percent of the total OC Bus service. On  
March 9, 2023, the Board of Directors (Board) approved the selection of Keolis 
Transit Services, LLC (Keolis) as the firm to provide the contracted  
fixed-route bus service.   
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Under the agreement with Keolis, the projected fleet mix specified the total 
number of fixed-route buses which included specified numbers of buses 
manufactured by New Flyer in 2007/2008 and 2016, as well as buses 
manufactured by Gillig in 2022/2023. The agreement further specified the 
timeframe in which the older buses would be replaced by newer buses. 
According to the agreement to operate and maintain OC Bus service, Keolis is 
responsible for the operation and maintenance of these assigned buses at the 
Anaheim and Irvine Sand Canyon bus bases.    

 
The contract required that Keolis use OCTA’s new INFOR/Hexagon Enterprise 
Asset Management (EAM) maintenance software system to be provided by 
OCTA. The system would be used to record, monitor, and report on all revenue 
vehicle maintenance, inspections, parts utilization, fueling, and repair activities, 
as well as for inventory and work order tracking, reporting, and analysis.        
 
Due to various factors, the fleet mix and new EAM system were not provided 
as projected and planned by OCTA.  As previously presented to the Board, 
delivery and acceptance of the 2022/2023 Gillig fixed-route buses were 
delayed. As transit manufacturers recovered from the impacts of the pandemic, 
they were challenged with delays in delivery of parts and materials. Once Gillig 
was able to begin delivery of buses, a series of design corrections were 
identified and required of Gillig by OCTA that caused further delays. In addition, 
OCTA has worked with the INFOR/Hexagon contractor to ensure a smooth 
transition of asset management systems, and delays have occurred such that 
implementation of the software system remains in process. 

 

On August 29, 2023, consistent with the terms of the contract, Keolis formally 
requested financial relief to cover the additional costs associated with the 
maintenance of a fleet mix older than anticipated and for provision of its own 
maintenance software system with support equipment and labor.   

 
Reimbursement for Incremental Maintenance Costs: Under the terms of the 
agreement, maintenance costs are included as part of the variable rate, which 
assumes the contractor would operate the service with the blended fleet, as 
noted above to include buses manufactured in three different years. However, 
due to the delay in introducing the Gillig buses into the fleet, the contractor was 
forced to use the older buses for longer than anticipated. OCTA has evaluated 
the actual costs associated with the maintenance of the 2007/2008 and the 
2016 New Flyer buses, and the 2022/2023 Gillig buses. The incremental 
additional costs per mile (CPM) to maintain the older vehicle series compared 
to the cost of maintaining the fleet as proposed in the agreement were validated 
by OCTA and are listed below:  
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• Older New Flyer bus series (bus year 2007/2008) maintenance costs versus 
costs to maintain the newer New Flyer bus series (bus year 2016) is an 
additional cost of $0.30 per mile; 

 

• Older New Flyer bus series (bus year 2007/2008) maintenance costs versus 
costs to maintain the Gillig bus series (bus year 2022/2023) is an additional 
cost of $0.68 per mile; and 

 

• New Flyer bus series (2016) maintenance costs versus costs to maintain 
the Gillig bus series (bus year 2022/2023) is an additional cost of $0.38 per 
mile. 

 
The rates were then applied to the actual miles run by each bus that remained 
in the fleet mix longer than projected, postponing incorporation of newer buses 
into the fleet (Attachment B). The comparison was done for the fleet mix 
proportion projected to exist at the start of the contract in June 2023 and 
adjusted for the fleet mix proportion that was anticipated to be in place by 
January 2024. 
 
Delivery, implementation of design changes, and acceptance of the Gillig bus 
order are complete. In June 2024, the older 2007/2008 New Flyer buses began 
to be transferred out and replaced with newer 2016 New Flyer buses, and in 
September 2024, the first 2022/2023 Gillig buses began to be transferred into 
the contracted fixed-route fleet. As the transfer of newer buses and removal of 
older buses continues, the monthly reimbursement amount will decrease 
accordingly.     

 
Reimbursement of the incremental additional maintenance costs using the 
above noted CPM rates equate to an initial payment of $932,553 for the period 
of June 11, 2023, through June 30, 2024. The CPM rates shall not be the basis 
for any subsequent requests for additional payment or fixed or variable rate 
adjustments. The reimbursement will continue to be paid based on the above 
noted CPM rates until the fleet mix proportion becomes normalized (consistent 
with the contract). Achieving the fleet mix proportion projected in the contract is 
scheduled to be completed by June 30, 2025. The amount of CPM potential 
reimbursement for the period of June 11, 2023, through June 30, 2025, is 
approximately $1,545,094. 

 
Maintenance Computer Software, Equipment, and Labor Reimbursement: The 
second reimbursement requested is for the maintenance software, equipment 
tied to use of the software (i.e., barcode printers and scanners), and associated 
labor costs incurred by Keolis once it became clear the INFOR/Hexagon EAM 
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maintenance software system would not be available for use by Keolis at the 
start of the contract. These costs were unanticipated but were necessities for 
Keolis to perform the maintenance duties required of them in the contract.  

 
Reimbursement of verified actual costs associated with the maintenance 
software, equipment, and labor costs tied to use of the software is requested 
for the period from April 24, 2023 (Notice to Proceed) through such time that 
OCTA can complete implementation of its EAM system and incorporate Keolis 
maintenance activities as planned in the contract, or until an alternative solution 
can be implemented. Pending final implementation of OCTA’s EAM, the 
maximum reimbursement will be $672,874 for the base term of the contract. 
Staff anticipates that the OCTA EAM will be fully implemented in August 2025. 
The breakdown of the maximum reimbursement costs is: 
 

Maintenance software licenses for up to four years: $   81,178 
Equipment (barcode printers and scanners):  $     4,930     
Labor:        $ 586,766 
TOTAL Computer Software Reimbursement:  $ 672,874 

 
Performance Standards Revisions: To clarify application of penalties and 
incentives, the following changes are recommended: 
 

• The Valid Complaint standard is no more than one valid complaint per 
20,000 boardings. Currently, the penalty is $100 per valid complaint 
more than the standard; the proposed penalty would assess $50 for each 
valid complaint that was preventable and remove the incentive. Applying 
the penalty to all valid, preventable complaints, instead of just those 
exceeding a required ratio, encourages the contractor to eliminate 
complaints they are responsible for. If they fail to reduce these 
complaints, they will incur penalties every month, regardless of meeting 
the complaint ratio. The penalty per complaint is based on the total 
penalties from the first year divided by the number of valid, preventable 
complaints from that year. 
 

• Clarify the Preventive Maintenance standard and penalty are applicable 
to all required maintenance inspections. 
 

• The Data Probe standard remains that all buses are to be probed after 
they have returned from revenue service or before the vehicle is 
removed from service for maintenance. However, the Data Probe 
penalty will be revised to include a two percent margin to account for 
operational reasons that a data probe may be missed. 
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• Increase the Road Supervisor Coverage penalty from $500 to $1,000 
per occurrence. The penalty increase is to be applied retroactively to the 
start of the contract, to offset the previously approved removal of Route 
Coverage penalty of $1,000 per occurrence. 

 
Procurement Approach 
 
The original procurement was handled in accordance with OCTA's  
Board-approved policies and procedures for professional and technical 
services. On March 13, 2023, the Board approved the award of  
Agreement No. C-2-2578 with Keolis for a four-year initial term with two,  
two-year option terms, in the amount of $286,286,201, to provide the 
management, operation, and maintenance of the contracted fixed-route bus 
services. The original agreement was awarded on a competitive basis and was 
previously amended, as described in Attachment A.  
 
The proposed Amendment No. 3 to Agreement No. C-2-2578, in the amount of 
$2,217,968, can be absorbed in the contract balance requiring no increase to 
the maximum cumulative payment obligation. The rates used to assess the 
amount of incremental additional maintenance costs are based on a cost 
analysis validated by OCTA staff using actual maintenance costs available from 
OCTA maintenance records of similar model year vehicles. Prior to payment, 
OCTA will complete verification of the maintenance software, associated 
equipment, and labor costs submitted by Keolis for reimbursement.  
 
Fiscal Impact 
 
Funds for this service are included in the Operations Division within the services 
and supplies line item as part of the OCTA Fiscal Year 2024-25 Budget. This 
expense will be funded through a combination of Federal Transit Administration 
Section 5307 grant funding and local transportation funds. 
 
Summary 
 
Staff requests Board of Directors’ approval to authorize the Chief Executive 
Officer to negotiate and execute Amendment No. 3 to Agreement No. C-2-2578 
between the Orange County Transportation Authority and Keolis Transit 
Services, LLC, in the amount of $2,217,968, to allow reimbursement of 
additional maintenance costs and for a maintenance software system with 
support equipment and labor, as well as to revise the performance standards 
provision.  
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Keolis Transit Services, LLC 
Agreement No. C-2-2578 Fact Sheet 

 
 
1. March 13, 2023, Agreement No. C-2-2578, $286,286,201, approved by the Board 

of Directors (Board). 
 

• Keolis Transit Services, LLC to provide the management, operation, and 
maintenance of contracted fixed-route bus services. 

 

• Four-year initial term effective April 17, 2023 through June 30, 2027 with two, 
two-year option terms. 

 
2. January 18, 2024, Amendment No. 1 to Agreement No. C-2-2578, $0.00, approved 

by the Contracts Administration and Materials Management Department (CAMM). 
 

• Revised key personnel, added start-up costs to the payment terms, revised the 
insurance requirements, added subcontractors, included Notice of Labor 
Dispute and General Labor and Collective Bargaining Requirements, revised 
the scope of work to provide corrections and/or clarifications to the 
requirements.   

 
3. Pending, Amendment No. 2 to Agreement No. C-2-2578, $0.00, approved by 

CAMM. 
 

• Revise key personnel and revise the scope of work to provide corrections 
and/or clarifications to the requirements. 

 
4. November 25, 2024, Amendment No. 3 to Agreement No. C-2-2578, $0.00, 

pending approval by the Board. 
 

• Revise the scope of work to authorize reimbursement of additional 

maintenance costs and for a maintenance software system with support 

equipment and labor, as well as revisions to the performance standards. 

 
Total committed to Keolis Transit Services, LLC, Agreement No. C-2-2578: 
$286,286,201. 
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Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
 
November 25, 2024 
 
 
To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board 

Subject: Award the Purchase of Battery-Electric Bus Chargers 

Transit Committee Meeting of November 14, 2024 
 
Present: Directors Harper, Jung, Klopfenstein, and Sarmiento 
Absent: Director Amezcua 
 
Committee Vote 
 
This item was passed by the Members present. 
 
Committee Recommendation(s) 
 
Authorize the Chief Executive Officer to negotiate and execute Purchase Order 
No. C-3-3067 between the Orange County Transportation Authority and 
OneSource Distributors, LLC, the lowest responsive, responsible bidder, in the 
amount of $2,194,794, for up to 11 battery chargers for 40-foot battery-electric 
buses. 
 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 14, 2024 
 
 
To: Transit Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 

 Subject: Award the Purchase of Battery-Electric Bus Chargers 
 
 
Overview 
  
On March 25, 2024, the Orange County Transportation Authority Board of 
Directors approved the release of an invitation for bids to procure battery chargers 
for 40-foot battery-electric buses.  Bids from qualified firms were received and 
Board of Directors’ approval is requested to award an agreement for the purchase 
of battery-electric bus chargers to support new battery-electric buses. 
 
Recommendation 
 

Authorize the Chief Executive Officer to negotiate and execute  
Purchase Order No. C-3-3067 between the Orange County Transportation 
Authority and OneSource Distributors, LLC, the lowest responsive, responsible 
bidder, in the amount of $2,194,794, for up to 11 battery chargers for 40-foot  
battery-electric buses. 
 
Discussion 
 
On March 25, 2024, the Orange County Transportation Authority (OCTA)  
Board of Directors (Board) approved the release of Invitation for Bids  
(IFB) 3-3067 to purchase up to 11 battery chargers to support the deployment 
and operation of ten battery-electric buses (BEB) that will be added to OCTA’s 
Zero-Emission Bus Pilot Program. This will increase the number of BEBs that 
OCTA is piloting to 20, with ten assigned to both the Garden Grove and  
Santa Ana Bus Bases. The chargers will be installed at the Santa Ana Bus Base 
where the ten new BEBs will be assigned. Operationally, these chargers will 
provide the infrastructure needed to consistently deploy the BEBs. In addition to 
providing back-up to the chargers located at the Garden Grove Bus Base, 
installing chargers at two OCTA bus bases provides flexibility to deploy BEBs 
from either location on various routes expanding the operating environments in 
which these buses are being tested.  
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The chargers will consist of ten 150-kilowatt battery chargers and  
one 450-kilowatt pantograph style fast charger, which is designed to 
accommodate shorter charging times based on operational needs. The electrical 
energy will be transferred to the bus batteries by plug-in connectors from the  
150-kilowatt battery chargers or by connection to charging bars on the roof of the 
bus by the 450-kilowatt pantograph style charger. 
 
The chargers will be capable of supplying power evenly or sequentially to the 
charging stations based on recharging needs and time of use electricity rates. 
This allows each bus to be intelligently charged in a manner tailored to the power 
and logistical needs of each bus. In addition, training will be provided for the 
operation and maintenance of the chargers.  
 
Procurement Approach 
 
This procurement was handled in accordance with OCTA’s Board-approved 
procedures for competitive sealed bid procurements. These procedures, which 
conform to both federal and state requirements, are used when minimum 
requirements can be clearly specified and, therefore, the lowest price is the only 
criterion for choosing among the bidders who are responsive and responsible 
after a sealed bidding process. 
 
On March 25, 2024, the Board authorized the release of IFB 3-3067 through 
OCTA’s CAMM NET system. The project was advertised in a newspaper of 
general circulation on March 26 and April 1, 2024. A pre-bid conference was held 
on April 2, 2024, and was attended by four firms. Three addenda were issued to 
post the presentation slides and registration sheets, as well as to respond to 
questions received, and handle administrative issues related to the IFB. On  
May 9, 2024, three bids were received and publicly opened.  
 
All bids were reviewed by staff from both the Contracts Administration and 
Materials Management and Transit Technical Services departments to ensure 
compliance with the contract terms and conditions, as well as technical 
specifications.  
 
The list of bidders and bid amounts is presented below: 
 
Firm and Location                  Bid Amount 
 
OneSource Distributors, LLC                                                   $2,194,794 
Oceanside, California 
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Eneridge, Inc.                  $2,506,061 
Santa Fe Springs, California 
 
SMB International, LLC                           $2,578,943 
doing business as Sustainable Energi  
San Diego, California 
             
The OCTA project manager’s independent cost estimate (ICE) for this project 
was $2,500,000. The recommended firm’s bid is approximately 12 percent lower 
than the OCTA project manager’s ICE and is therefore considered by staff to be 
fair and reasonable.  
 
State law requires award to the lowest responsive, responsible bidder.  As such, 
staff recommends award to OneSource Distributors, LLC., the lowest responsive, 
responsible bidder, in the amount of $2,194,794, to provide up to 11 battery 
chargers for 40-foot battery-electric buses.  
 
Fiscal Impact 
 
Funding is included in OCTA’s Fiscal Year 2024-25 Budget, Account  
No. 2114-9022-D2116-0DC.  
 
Summary 
 
Based on the information provided, staff recommends the Board of Directors 
authorize the Chief Executive Officer to negotiate and execute  
Purchase Order No. C-3-3067 between the Orange County Transportation 
Authority and OneSource Distributors, LLC, in the amount of $2,194,794, for up 
to 11 battery chargers for 40-foot battery-electric buses at Garden Grove and 
Santa Ana Bus Bases. 
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Attachment 
 
None. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by 
 
 
 
 

 Approved by: 
 
 

Bill Habibe  Cliff Thorne 
Senior Section Manager, Maintenance 
Transit Technical Services 
714-668-4574 

 Director, Maintenance Administration 
714-560-5975 

   
 
 
 
 
 

  

Pia Veesapen  Johnny Dunning Jr. 
Director, Contracts Administration and 
Materials Management 
714-560-5619 

 Chief Operating Officer, Operations 
714-560-5964 

 



Award the Purchase of 
Battery-Electric Bus Chargers



Background

2

• Current Battery-Electric Bus (BEB) Pilot
• Ten BEBs

• Ten plug-in battery chargers

• Located at the Garden Grove Bus Base

• Expanding Pilot - Adding
• Ten BEBs

• Ten plug-in battery chargers

• One pantograph charger

• Located at the Santa Ana Bus Base



Depot Chargers

3

• Ten single dispenser chargers

• 150-kilowatt battery chargers

• ChargePoint chargers

• Recharge time 4 - 4.5 hours

Power link 2000 Power Block



• One overhead charger

• 450-kilowatt battery charger

• ChargePoint chargers

• Recharge time 1 – 1.5 hours

Pantograph Charger

4



Procurement

• March 25, 2024, Orange County Transportation Authority Board of 
Directors approved the release Invitation for Bids

• Three bids received

• OneSource Distributors, LLC
• 12 percent under the independent cost estimate

• Diagnostic equipment included

• Operator and mechanic training included

• Extended warranty to 72 months

5



Recommendation

Authorize the Chief Executive Officer to negotiate and execute 
Purchase Order No. C-3-3067 between the Orange County 
Transportation Authority and OneSource Distributors, LLC, the lowest 
responsive, responsible bidder, in the amount of $2,194,794, for up to 
11 battery chargers for 40-foot battery-electric buses.
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Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 25, 2024 
 
 
To: Members of the Board of Directors 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Approval to Release Invitation for Bids for Lease and Full Service 

of Bus Tires  
 
 
Overview 
 
The Orange County Transportation Authority uses a contractor for tire leasing 
and tire service at all operating bus bases, including contractor-operated bases 
for all revenue vehicles.  The current agreement for these services will expire on 
April 30, 2025.  Staff is requesting Board of Directors’ approval to release an 
invitation for bids for lease and full service of bus tires for a five-year term. 
 
Recommendation  
 
Approve the release of Invitation for Bids 4-2552, for the lease and full service 
of bus tires. 
 
Discussion 
 
The Orange County Transportation Authority (OCTA) contracts for tire leasing 
and tire service at all operating bus bases for revenue vehicles. The contractor 
provides service personnel to mount and dismount the tires, balance the wheels, 
keep tires inflated to the recommended pressure, and perform tire repairs to 
keep them in proper operating condition.  OCTA pays a fixed-cost rate for service 
staff and a fixed-cost rate for tire leasing based on miles used.  Additionally, 
OCTA pays for the remaining useful life of the tires when buses are retired and 
sold.  
 
The leasing of tires and the provision of tire service by a contractor is a common 
industry practice and OCTA has engaged in these services for its revenue 
vehicles since 1973.  This has proven to be cost-effective in terms of utilizing 
material and labor resources only as needed.  The contractor will provide service 
personnel and tire service at all five operating bus bases for all OCTA-owned 
revenue vehicles, which currently consists of approximately 428 fixed-route 
buses and 247 paratransit buses.   
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The current agreement for these services will expire on April 30, 2025.  The 
purpose of this invitation for bids (IFB) is to secure a contractor to provide full 
service of bus tires for OCTA’s revenue vehicles.  
 
Procurement Approach 
 
OCTA’s procurement policies and procedures require the Board of Directors 
(Board) to approve all IFBs over $1,000,000. Staff is requesting approval from 
the Board to release IFB 4-2552 for the lease and full service of bus tires 
(Attachment A). 
 
The IFB will be released upon Board approval. The budget for this effort is 
$12,260,455 for a five-year term. The award will be made to the lowest 
responsive, responsible bidder in accordance with state law. 
 
Fiscal Impact 
 
This project was approved in the OCTA Fiscal Year 2024-25 Budget, 
Operations Division, Maintenance Department, various accounts, and is funded 
through the Local Transportation Fund. 
 
Summary 
 
Board of Directors’ approval is requested to release Invitation for Bids 4-2552, 
for the lease and full service of bus tires. 
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Attachment 
 
A. Draft Invitation for Bids (IFB) 4-2552, Lease and Full Service of Bus Tires 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by: 
 
 
 
 

  

Cliff Thorne  Johnny Dunning Jr. 
Director, Maintenance Administration  
714-560-5975 

 Chief Operating Officer, Operations 
714-560-5710 

   
 
 
 
 

  

Pia Veesapen   
Director, Contracts Administration and 
Materials Management 
714-560-5619 
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 DRAFT INVITATION FOR BIDS (IFB) 4-2552 

LEASE AND FULL SERVICE OF BUS 
TIRES  

ORANGE COUNTY TRANSPORTATION AUTHORITY 
550 South Main Street 

P.O. Box 14184 
Orange, CA  92863-1584 

(714) 560-6282

Key IFB Dates 

Issue Date: November 25, 2024 

Pre-Bid Conference Date: 

Job Walk: 

December 3, 2024 

December 4, 2024 

Question Submittal Date: December 10, 2024 

Bid Submittal Date: January 7, 2025 
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November 25, 2024 
 
SUBJECT: NOTICE OF INVITATION FOR BIDS (IFB) 
IFB 4-2552: “LEASE AND FULL SERVICE OF BUS TIRES” 
 
TO:  ALL BIDDERS 
 
FROM:  ORANGE COUNTY TRANSPORTATION AUTHORITY 
 
The Orange County Transportation Authority (Authority) invites bids from 
qualified contractors to provide lease and full service of bus tires. The budget for 
this project is $12,260,445 for a five (5)-year term.  
 
Please note that by submitting a Bid, Bidder certifies that it is not subject to 
any Ukraine/Russia-related economic sanctions imposed by the State of 
California or the United States Government including, but not limited to, 
Presidential Executive Order Nos. 13660, 13661, 13662, 13685, and 14065. 
Any individual or entity that is the subject of any Ukraine/Russia-related 
economic sanction is not eligible to submit a Bid. In submitting a Bid, all 
Bidders agree to comply with all economic sanctions imposed by the State 
or U.S. Government. 
 
Bids must be received in the Authority's office at or before 11:00 a.m.  
on January 7, 2025. 
 
Bidders are advised that bid openings will be held both via teleconference and 
in-person. Bidders delivering bids at the Authority’s office will be able to join  
bid openings in-person at Authority’s Administrative Building located at  
600 South Main Street, Orange, California 92868, Conference Room 101, or  
call-in using the following credentials: 

 
1. Bid Opening MS Teams Link  
     Meeting ID: 290 764 112 244  
     Passcode: KJmfti  
 
2. +1 916-550-9867,,100945493#  

United States, Sacramento  
Phone conference ID: 100 945 493# 

 
The bid opening will begin promptly at 11:00 a.m. Attendees are required to 
complete the sign-in sheet on Exhibit G of this IFB, and email it to the 
undersigned at sding@octa.net no later than noon January 7, 2025. 
 
 

 
 
 
 
 
 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_MTU1YWQ5Y2ItZThhNi00NzQ0LWExYzAtMTNmMGU5Y2RhOTM3%40thread.v2/0?context=%7b%22Tid%22%3a%221e952f6c-c8fc-4e38-b476-ab4dd5449420%22%2c%22Oid%22%3a%22fae18ce9-b9a3-41f7-a9d3-be761c177d3b%22%7d
tel:+19165509867,,100945493
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Bids delivered in person or by a means other than the U.S. Postal Service shall 
be submitted to the following: 

 
Orange County Transportation Authority 
Contracts Administration and Materials Management 
600 South Main Street, (Lobby Receptionist) 
Orange, California 92868  
Attention: Sue Ding, Sr. Contract Administrator 
 

Bids delivered using the U.S. Postal Service shall be addressed as follows: 
 

Orange County Transportation Authority 
 Contracts Administration and Materials Management 

P.O. Box 14184 
Orange, California 92863-1584  
Attention: Sue Ding, Sr. Contract Administrator 
 

Note: The Authority utilizes a third-party delivery service; therefore,   
anticipate a 48-hour delay in delivery of bids mailed to the  
P.O. Box listed above.  Bids are considered received once time stamped 
at the Authority’s physical address. 
 
Bids and amendments received after the date and time specified above will be 
returned to the bidders unopened. 
 
Bidders interested in obtaining a copy of this IFB may do so by downloading the 
IFB from CAMM NET at https://cammnet.octa.net.  
 
All bidders interested in doing business with the Authority are required to register 
their business on-line at CAMM NET. The website can be found at 
https://cammnet.octa.net.  From the site menu, click on CAMM NET to register. 
 
To receive all further information regarding this IFB, bidders and 
sub-contractors must be registered on CAMM NET with the following commodity 
code for this solicitation selected as part of the vendor’s on-line registration 
profile:   
 

Category: Commodity: 
Buses; Parts, Components, 
Vehicles 

Bus Parts - Tires & Wheels 

 
A pre-bid conference will be held on December 3, 2024, at 1:30 p.m., at the 
Authority’s Administrative Office, 600 South Main Street, Orange, California, in 
Conference Room 101. 
 

https://cammnet.octa.net/
https://cammnet.octa.net/
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Prospective Bidders not attending in-person may join or call-in using the following 
credentials: 
 

1. Pre-Bid Conference Link  
Meeting ID: 275 054 274 177  
Passcode: zUvCgJ  
 

2. +1 916-550-9867,,299257988#  
United States, Sacramento  
Phone conference ID: 299 257 988#  

 
A job walk is scheduled for December 4, 2025, at 9:00 a.m., at the Authority’s 
Santa Ana base, located at 4301 W. MacArthur Blvd., Santa Ana, CA 92704.  All  
prospective bidders are encouraged to attend the pre-bid conference and job 
walk.   

 
All   participants for the job walk must provide   and   wear   their own 
reflective safety vests.   Participants not   wearing a reflective safety vest 
will not be able to attend the job walk.  The Authority will not provide 
reflective safety vests during the job walk. 
 
Bidders are encouraged to subcontract with small businesses to the maximum 
extent possible. 

 
All bidders will be required to comply with all applicable equal opportunity laws 
and regulations. 

 
The award of this contract is subject to receipt of federal, state and/or local funds 
adequate to carry out the provisions of the agreement including the scope of 
work. 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_MmU3NjRkNGMtMWJjOC00NzBiLWE2MmEtMGI1Y2Q4NWY0MDky%40thread.v2/0?context=%7b%22Tid%22%3a%221e952f6c-c8fc-4e38-b476-ab4dd5449420%22%2c%22Oid%22%3a%22fae18ce9-b9a3-41f7-a9d3-be761c177d3b%22%7d
tel:+19165509867,,299257988
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SECTION I: INSTRUCTIONS TO BIDDERS  
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SECTION I.  INSTRUCTIONS TO BIDDERS 

A. PRE-BID CONFERENCE AND JOB WALK 

A pre-bid conference will be held both on-site/in-person and via 
teleconference on December 3, 2024, at 1:30 p.m. 
 
For prospective Bidders who wish to join on-site/in-person, the pre-bid 
conference will be held at the Authority’s Administrative Office, 600 South 
Main Street, Orange, California, in Conference Room 101. 
 
Prospective Bidders not attending in-person may join or call-in using the 
following credentials: 

 
1. Pre-Bid Conference Link  

 Meeting ID: 275 054 274 177  
 Passcode: zUvCgJ  
 

2. +1 916-550-9867,,299257988#  

 United States, Sacramento  
 Phone conference ID: 299 257 988#  

 
A job walk is scheduled for December 4, 2024, at 9:00 a.m., at the 
Authority’s Santa Ana base, located at 4301 W. MacArthur Blvd., Santa 
Ana, CA 92704.   
 
All participants for the job walk must provide and wear their own 
reflective safety vests and wear appropriate clothing for climbing 
ladders to access the equipment on the roof.  Participants not wearing 
a reflective safety vest will not be able to attend the job walk.  The 
Authority will not provide reflective safety vests during the job walk.   

  
All prospective bidders are encouraged to attend the job walk. 

B. EXAMINATION OF BID DOCUMENTS 

By submitting a bid, bidder represents that it has thoroughly examined and 
become familiar with the work required under this IFB and that it is capable 
of performing quality work to achieve the Authority’s objectives. 

C. ADDENDA 

Any Authority changes to the requirements will be made by written 
addendum to this IFB.  Any written addenda issued pertaining to this IFB 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_MmU3NjRkNGMtMWJjOC00NzBiLWE2MmEtMGI1Y2Q4NWY0MDky%40thread.v2/0?context=%7b%22Tid%22%3a%221e952f6c-c8fc-4e38-b476-ab4dd5449420%22%2c%22Oid%22%3a%22fae18ce9-b9a3-41f7-a9d3-be761c177d3b%22%7d
tel:+19165509867,,299257988
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shall be incorporated into the terms and conditions of any resulting 
Agreement. The Authority will not be bound to any modifications to or 
deviations from the requirements set forth in this IFB as the result of oral 
instructions.  Bidders shall acknowledge receipt of addenda in their bids. 
Failure to acknowledge receipt of Addenda may cause the bid to be deemed 
non-responsive to this IFB and be rejected.   

D. AUTHORITY CONTACT 

All questions and/or contacts with Authority staff regarding this IFB are to 
be directed to the following Contract Administrator: 
  

  Sue Ding, Sr. Contract Administrator 
Contracts Administration and Materials Management Department 
Phone:  714.560.5631 

  Email: sding@octa.net       

E. CLARIFICATIONS 

1. Examination of Documents 

Should a bidder require clarifications of this IFB, the bidder shall 
notify the Authority in writing in accordance with Section E.3. Should    
it be found that the point in question is not clearly and fully set forth, 
the Authority will issue a written addendum clarifying the matter 
which will be sent to all firms registered on CAMM NET under the 
commodity codes specified in this IFB. 

2. Preference for Materials 

In accordance with the California Public Contract Code Section 
3400, reference to any equipment, material, article or patented 
process, by trade name, make, or catalog number, shall not be 
construed as limiting competition.  In those cases where the 
specifications call for a designated material, product, or service by 
specific brand or trade name and there is only one brand or trade 
name listed, the item involves a unique or novel product application 
required to be used in the public interest or is the only brand or trade 
name known to the Authority.   
 
Where the specifications or drawings identify any material, product 
or service by one or more brand names, whether or not “or equal” is 
added, and the bidder wishes to propose the use of another item as 
being equal, approval shall be requested as set forth below.   
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3. Submitting Requests 

a. All questions, clarifications and requests for approved equals 
must be submitted via email to sding@octa.net and must be 
received by the Authority no later than 5:00 p.m., on 
December 10, 2024. 

b. Questions and comments must be clearly labeled,  
"IFB 4-2552 Written Questions". The Authority is not 
responsible for failure to respond to a request that has not 
been labeled as such. 

c. The following method of delivering written questions is 
acceptable as long as the questions are received no later than 
the date and time specified above: 

Email: sding@octa.net 

4. Authority Responses 

Responses from the Authority will be posted on CAMM NET, no later 
than five (5) calendar days before the scheduled date of bid opening.  
Bidders may download responses from CAMM NET at 
https://cammnet.octa.net, or request responses be sent via U.S. Mail 
by emailing the request to  
Sue Ding, Sr. Contract Administrator. 
 
To receive email notification of Authority responses when they are 
posted on CAMM NET, bidders and their subcontractors must be 
registered on CAMM NET with at the following commodity code for 
this solicitation selected as part of the vendor’s on-line registration 
profile:   
 

Category: Commodity: 
Buses; Parts, Components, 
Vehicles 

Bus Parts - Tires & Wheels 

 
Inquiries received after 5:00 p.m. on, December 10, 2024, will not 
receive a response. 

F. BRAND NAMES 

It should be understood that specifying a brand name, components, and/or 
equipment in this IFB shall not relieve the bidder from their responsibility to 
produce the product in accordance with the performance warranty and 
contractual requirements.  The bidder is responsible for notifying the 
Authority of any inappropriate brand name, component, and/or equipment 

mailto:sding@octa.net
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substitute for consideration by the Authority. 

Brand names and model number, when used, are for the purpose of 
identifying a standard of requirement and are not to be construed as 
restricting the procurement to those brand names and model numbers 
called out.  Refer to above Paragraph. 

G. SUBMISSION OF BIDS 

Bidder is responsible for ensuring third-party deliveries arrive at the 
time and place as indicated in this IFB. 

 
1. Date and Time 

Bids must be received in the Authority’s office at or before  
11:00  a.m. on January 7, 2025. 

 
 Bids received after the above-specified date and time will be returned 
 to bidders unopened. 
 

Bidders are advised that bid openings will be held both via 
teleconference and in-person. Bidders delivering bids at the 
Authority’s office will be able to join bid openings in-person at 
Authority’s Administrative Building located at 600 South Main Street, 
Orange, California 92868, Conference Room 101, or call-in using the 
following credentials: 

 
1. Bid Opening MS Teams Link  

        Meeting ID: 290 764 112 244  
        Passcode: KJmfti  
 

2. +1 916-550-9867,,100945493#  
United States, Sacramento  
Phone conference ID: 100 945 493# 

 
2. Address 

 
 Bids delivered in person or by a means other than the U.S. Postal 
 Service shall be submitted to the following: 
 

 Orange County Transportation Authority 
 Contracts Administration and Materials Management (CAMM) 
 600 South Main Street, (Lobby Receptionist) 
 Orange, California 92868 
 Attention: Sue Ding, Sr. Contract Administrator 

  

https://teams.microsoft.com/l/meetup-join/19%3ameeting_MTU1YWQ5Y2ItZThhNi00NzQ0LWExYzAtMTNmMGU5Y2RhOTM3%40thread.v2/0?context=%7b%22Tid%22%3a%221e952f6c-c8fc-4e38-b476-ab4dd5449420%22%2c%22Oid%22%3a%22fae18ce9-b9a3-41f7-a9d3-be761c177d3b%22%7d
tel:+19165509867,,100945493
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 Or bids delivered using the U.S. Postal Services shall be addressed 
 as follows: 

 
 Orange County Transportation Authority 
 Contracts Administration and Materials Management (CAMM) 
 P.O. Box 14184 
 Orange, California 92863-1584 
 Attention: Sue Ding, Sr. Contract Administrator 
 

 Note: The Authority utilizes a third-party delivery service; 
 therefore,   anticipate a 48-hour delay in delivery of bids 
 mailed to the P.O. Box listed above. Bids are considered 
 received once time stamped at the Authority’s physical 
 address. 
 
3. Identification of Bids 

Bidder shall submit its bid in a sealed package, addressed as shown 
above, bearing the bidder’s name and address and clearly marked 
as follows: 

"IFB No. 4-2552 LEASE AND FULL SERVICE OF BUS TIRES” 

 Bidder shall be entirely responsible for any consequences, including 
disqualification of the bid, resulting from any inadvertent opening of 
unsealed or improperly identified packages. It is the bidder’s sole 
responsibility to see that its bid is received as required. 

4. Acceptance of Bids 

a. The Authority reserves the right to postpone bid openings for 
       its own convenience. 

b. Bids received and opened by Authority are public information 
       and must be made available to any person upon request. 

c. Submitted bids are not to be copyrighted. 

H. PRE-CONTRACTUAL EXPENSES 

The Authority shall not, in any event, be liable for any pre-contractual 
 expenses incurred by bidder in the preparation of its bid.  Bidder shall not 
 include any such expenses as part of its bid. 

 
Pre-contractual expenses are defined as expenses incurred by bidder in:   
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1. Preparing a bid in response to this IFB;  
2. Submitting that bid to the Authority;  
3. Negotiating with the Authority any matter related to this bid; or 
4. Any other expenses incurred by bidder prior to date of award, if any, 

of the Agreement. 

I. JOINT BIDS 

 Where two or more firms desire to submit a single bid in response to this 
 IFB, they should do so on a prime-subcontractor basis rather than as a joint 
 venture.  The Authority intends to contract with a single firm and not with 
 multiple firms doing business as a joint venture. 

J. TAXES 

 Bids are subject to State and Local sales taxes.  However, the Authority is  
 exempt from the payment of Federal Excise and Transportation Taxes.  
 Contractor is responsible for payment of all taxes for any goods, services, 
 processes, and operations incidental to or involved in the contract.   

K. PROTEST PROCEDURES 

 The Authority has on file a set of written protest procedures applicable to 
 this solicitation that may be obtained by contacting the Contract 
 Administrator responsible for this procurement.  Any protests filed by a 
 bidder in connection with this IFB must be submitted in accordance with the 
 Authority’s written procedures. 

L. DELIVERY LOCATION: 

The items described herein are to be delivered to the following facilities:  
 
11790 Cardinal Circle, Garden Grove, California 92843  
1717 East Via Burton, Anaheim, California 92806  
4301 W. MacArthur Blvd. Santa Ana, California 92704  
14736 Sand Canyon Road, Irvine, California 92618  
16281 Construction Circle, West, Irvine, California 92606 

M. WITHDRAWL OF BIDS 

Bidders may withdraw its bid at any time prior to the time set for opening of 
bids by means of written request signed by the bidder or its proper 
authorized representative.  Such written request shall be delivered to the 
Contracts Administrator at the address noted in the cover notice of this IFB.  

 
N. CASH DISCOUNTS  
 

Cash/payment discounts will not be considered in the evaluation of bids. 
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O. APPENDICES 

 Information considered by bidder to be pertinent to this project and which 
 has not been specifically solicited in any of the aforementioned sections 
 may be placed in a separate appendix section.  Bidders are cautioned, 
 however, that this does not constitute an invitation to submit large amounts 
 of extraneous materials; appendices should be relevant and brief. 

P. HAZARDOUS SUBSTANCES 

1. CAL-OSHA Requirements 

All flammable, corrosive, toxic, or reactive materials being bid must 
have a complete CAL-OSHA Safety Data Sheet (SDS) 
accompanying the submitted bid. 

2. South Coast Air Quality Management District (SCAQMD) 

All materials (paints, coatings, inks, solvents, and adhesives) shall 
comply with the volatile organic compounds (VOC) content 
requirements of the applicable SCAQMD rules. 

 
3. Notice of Hazardous Substances 

Title 8, California Code of Regulations, Section 5194 (e) (c), states 
that the employer must inform any contractor employers with 
employees working in the employer’s workplace of the hazardous 
substances to which their employees may be exposed while 
performing their work.  In compliance with this requirement, the 
Authority hereby gives notice to all bidders that the following general 
categories of hazardous substances are present on the Authority’s 
premises: 

- Adhesives, sealant, patching, and coating products 
- Antifreezes, coolants 
- Cleaners, detergents 
- Paints, thinners, solvents 
- Pesticides, Petroleum products (diesel and unleaded fuel, oil 

products) 
- Printing, photocopying materials 
- Propane Welding materials/compressed gases (e.g., acetylene, 

oxygen, nitrogen) 

More specific information may be obtained from the Authority’s 
Safety and Benefits office at (714) 560-5854, and from Safety Data 
Sheets (SDS) for individual products. 
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4. Hazardous Waste Labels 

Containers containing hazardous substances must be labeled with 
the following information: 

- Identity of hazardous substance-chemical name, not 
manufacturer or trade name; 

- Appropriate health warning relative to health and physical hazard; 
and 

- Name and address of manufacturer or other responsible party. 
All containers containing hazardous substances may be rejected 
unless containers are properly labeled.  Containers of 55 gallons 
or larger must have either weather resistant labels or the 
information should be painted directly on the containers. 

Q. CONTRACT AWARD 

Any contract awarded as a result of this IFB, will be awarded to the lowest 
responsive and responsible bidder and shall be on a lump sum basis, in 
accordance with the requirements in this IFB.  However, Authority reserves 
the right to award its total requirements to one bidder, or to apportion those 
requirements among several bidders, as the Authority may deem to be in 
its best interests. 

The Authority’s intension is to award a time-and-expense blanket purchase 
order for a five (5)-year term. 

R. AUTHORITY’S RIGHTS  

1. The Authority reserves the right to accept or reject any and all bids,  
  or any item or part thereof, or to waive any informalities or   
  irregularities in bids. 

2. The Authority reserves the right to withdraw or cancel this IFB at 
 any time without prior notice.  The Authority makes no 
 representations that any contract will be awarded to any bidder 
 responding to this IFB. 

3. The Authority reserves the right to issue a new IFB for the project. 

4. The Authority reserves the right to postpone the bid opening for its 
 own convenience. 

5. Each bid will be received with the understanding that acceptance by 
the Authority of the bid to provide the goods and services described 
herein shall constitute a contract between the bidder and Authority 
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which shall bind the bidder on its part to furnish and deliver at 
the prices given and in accordance with conditions of said accepted 
bid and specifications. 

6. The Authority reserves the right to investigate the qualifications of 
 any bidder, and/or require additional evidence of qualifications to 
 perform the work. 

S. PUBLIC RECORDS AND INFORMATION  

 Bids received by Authority are considered public information and will be 
 made available to the public if requested to do so. 

T. FORMS  

1. Status of Past and Present Contracts Form  

 Bidder is required to complete and sign the form entitled “Status of 
 Past and Present Contracts” provided in this IFB and submit as part 
 of the bid.  Bidder shall identify the status of past and present 
 contracts where the firm has either provided services as a prime 
 vendor or a subcontractor during the past five (5) years in which the 
 contract has been the subject of or may be involved in litigation with 
 the contracting authority.  This includes, but is not limited to, claims, 
 settlement agreements, arbitrations, administrative proceedings, 
 and investigations arising out of the contract.  Bidder shall have an 
 ongoing obligation to update the Authority with any changes to the 
 identified contracts and any new litigation, claims, settlement 
 agreements, arbitrations, administrative proceedings, or 
 investigations that arise subsequent to the submission of the bid. 

 A separate form must be completed for each identified contract.  
 Each form must be signed by the Bidder confirming that the 
 information provided is true and accurate. Bidder is required to 
 submit one copy of the completed form(s) as part of its bid. 

2. List of Subcontractors Form  

 Bidder shall complete Exhibit F, which lists all subcontractors 
 performing work in excess of one half of one percent (1/2 of 1%) of 
 the bid amount per the instructions set forth in Section I “Instructions 
 to Bidders”. 

3. Bid Opening Sign-In Sheet 

Bidders are advised that an optional teleconference for the bid 
opening on January 7, 2025, at 11:00 a.m. is available. The bid 
opening will begin promptly at 11:00 a.m. Bidders who wish to join 
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on-site/in-person, the bid opening will be held at the Authority’s 
Administrative Office, 600 South Main Street, Orange, California, in 
Conference Room 101. Callers are requested to dial in and mute the 
call.  Bids are still to be submitted per the instructions of IFB 4-2552. 
Attendees are required to complete the sign-in sheet on Exhibit G to 
this IFB and email it to the undersigned at sding@octa.net no later 
than noon on January 7, 2025. 

 
 
 
 
 

mailto:sding@octa.net
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SECTION II: KEY CONTRACTUAL TERMS 
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SECTION II.  KEY CONTRACTUAL TERMS  

The following terms and conditions are highlighted to make bidders aware of the contractual 
parameters of this procurement. 

A. ACCEPTANCE OF ORDER 

Bidder will be required to accept a written Agreement or Purchase Order in 
accordance with and including as a part thereof the published notice of Invitation 
For Bids, the requirements, conditions and specifications, with no exceptions other 
than those specifically listed in the written Agreement or Purchase Order. 

B. CHANGES 

By written notice or order, Authority may, from time to time, make changes 
including but not limited to drawings, designs, specifications, delivery schedules, 
property and services furnished by Authority.  If any such change causes an 
increase or decrease in price of this Agreement or Purchase Order or in the time 
required for its performance, the bidder shall promptly notify Authority thereof and 
assert its claim for adjustment within thirty (30) days after the change is ordered, 
and an equitable adjustment shall be negotiated.  However, nothing in this clause 
shall excuse the bidder from proceeding immediately with the Agreement or 
Purchase Order as changed. 

C. INVOICE AND PAYMENT 

A separate invoice shall be issued for each shipment.  Unless otherwise specified 
in the Agreement or Purchase Order, no invoice shall be issued prior to shipment 
of goods.  Payment due dates, including discount period, will be computed from 
date of receipt of goods or of correct invoice (whichever is later) to date Authority 
check is mailed.  Any discount taken will be taken on full amount of invoice, unless 
other charges are itemized and discount thereon is specifically disallowed. 

D. WARRANTIES 

1. Bidder warrants to Authority that, for a period of one year following 
Authority’s inspection and acceptance of each item delivered hereunder, 
each item shall conform to the requirements hereof and will be free from 
defects.  In addition to other remedies, which may be available, the Authority 
may, at its option, return any nonconforming or defective items to bidder 
and/or require correction or replacement of said item at the location of the 
item when the defect is discovered, all at bidder’s risk and expense.  If 
Authority does not require correction or replacement of nonconforming or 
defective items, bidder shall repay such portion of the payment specified 
herein or such additional amount as is equitable under the circumstances.  
Authority’s rights hereunder are in addition to, but not limited by, bidder’s 
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standard warranties.  Inspection and acceptance of items by Authority, or 
payment therefore, shall not relieve bidder of its obligations hereunder. 

2. Any supplies or parts thereof corrected or furnished in replacement 
pursuant to this clause shall also be subject to all the provisions of this 
clause to the same extent as supplies initially delivered. 

 
E. INSURANCE 

 
A. CONTRACTOR shall procure and maintain insurance coverage in full force 

and effect during the entire term of the Agreement.  Coverage shall be full 
coverage and not subject to self-insurance provisions.  CONTRACTOR shall 
provide the following insurance coverage: 
 
1. Commercial General Liability, to include Products/Completed 

Operations, Independent Contractors’, Contractual Liability, 
Advertising (if applicable to Scope of Work) and Personal Injury 
Liability, and Property Damage with a minimum limit of $1,000,000 per 
occurrence, $2,000,000 general aggregate and $2,000,000 
Products/Completed Operations aggregate; 
 

2. Automobile Liability Insurance to include owned, hired and non-owned 
autos with a combined single limit of $1,000,000 for each accident; 

 
3. Workers’ Compensation with limits as required by the State of 

California including a Waiver of Subrogation in favor of AUTHORITY, 
its officers, directors and employees; and 

 
4. Employers’ Liability with minimum limits of $1,000,000 per accident, 

$1,000,000 policy limit-disease, and $1,000,000 policy limit employee-
disease. 

 
B. Proof of such coverage, in the form of a certificate of insurance and an 

insurance policy blanket additional insured endorsement, designating the 
AUTHORITY, its officers, directors and employees as additional insureds 
on general liability and automobile liability, as required by Agreement.  Proof 
of insurance coverage must be received by AUTHORITY within ten (10) 
calendar days from the effective date of the Agreement and prior to 
commencement of any work.  Such insurance shall be primary and non-
contributive to any insurance or self-insurance maintained by the 
AUTHORITY. Furthermore, AUTHORITY reserves the right to request 
certified copies or review all related insurance policies, in response to a 
related loss. 
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C. CONTRACTOR shall include on the face of the certificate of insurance the 
Agreement Number C-4-2552 and, the Contract Administrator’s Name, Sue 
Ding. 

 
D. CONTRACTOR shall also include in each subcontract, the stipulation that 

subcontractors shall maintain insurance coverage in the amounts required 
of CONTRACTOR as provided in the Agreement. Subcontractors will be 
required to include AUTHORITY as additional insureds on the Commercial 
General Liability, and Auto Liability insurance policies. 
 

E. Insurer must provide AUTHORITY with at least thirty (30) days’ prior notice 
of cancellation or material modification of coverage, and ten (10) days’ prior 
notice for non-payment of premium. 

F. EXCESS REPROCUREMENT LIABILITY 

Bidder shall be liable to Authority for all expenses incurred by Authority in 
reprocuring elsewhere the same or similar items or services offered by bidder 
hereunder, should bidder fail to perform or be disqualified for failure to meet the 
terms and conditions set forth herein.  

G. PACKING AND SHIPPING 

All items shall be prepared for shipment and packed to prevent damage or 
deterioration and shipped at the lowest transportation rates in compliance with 
carrier tariffs.  All shipments to be forwarded on one day, via one route, shall be 
consolidated.  Each container shall be consecutively numbered, and marked with 
the herein Agreement or Purchase Order and part numbers.  Container and 
Agreement or Purchase Order numbers shall be indicated on bill of lading.  Two 
copies of packing slips, showing Agreement or Purchase Order number, shall be 
attached to No. 1 container of each shipment.  Items sold F.O.B. origin shall be 
shipped prepaid.  No charges will be paid by Authority for preparation, packing, 
crating, cartage or freight. 

H. TITLE AND RISK OF LOSS 

Unless otherwise provided in the Agreement or Purchase Order, bidder shall have 
title to and bear the risk of any loss of or damage to the items purchased hereunder 
until they are delivered in conformity with this Agreement or Purchase Order at the 
F.O.B. point specified herein, and upon such delivery title shall pass from bidder 
and bidder’s responsibility for loss or damage shall cease, except for loss or 
damage resulting from bidder’s negligence.  Passing of title upon such delivery 
shall not constitute acceptance of the item by Authority. 
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I. NEW MATERIALS  

Except as to any supplies and components which this Agreement or Purchase 
Order specifically provides need not be new, the bidder represents that the 
supplies and components to be provided under this Agreement or Purchase Order 
are new and of recent manufacture (not used or reconditioned or recycled, and not 
of such age or so deteriorated as to impair their usefulness or safety).  If at any 
time during the performance of this Agreement or Purchase Order, the bidder 
believes that the furnishing of supplies or components which are not new is 
necessary or desirable, bidder shall notify the Authority immediately, in writing, 
including the reasons therefore and proposing any consideration which will flow to 
the Authority if authorization to use such supplies is granted. 

J. INSPECTION AND ACCEPTANCE 

All items are subject to final inspection and acceptance by Authority at destination.  
Final inspection will be made within a reasonable time after receipt of items 
hereunder. 

Payment will be made within a reasonable time after inspection and formal 
acceptance of the equipment by the Authority. 

K. INDEMNIFICATION 

Bidder shall indemnify, defend and hold harmless Authority, its officers, directors, 
employees and agents from and against any and all claims (including attorneys’ 
fees and reasonable expenses for litigation or settlement) for any loss or damages, 
bodily injuries, including death, damage to or loss of use of property caused by the 
negligent acts, omissions or willful misconduct by bidder, its officers, directors, 
employees, agents, subcontractors or suppliers in connection with or arising out of 
the performance of this Agreement or Purchase Order. 

L. INFRINGEMENT INDEMNITY 

In lieu of any other warranty by Authority or bidder against infringement, statutory 
or otherwise, it is agreed that bidder shall defend at its expense any suit against 
Authority based on a claim that any item furnished under this Agreement or 
Purchase Order or the normal use or sale thereof infringes any United States 
Letters Patent or copyright, and shall pay costs and damages finally awarded in 
any such suit, provided that bidder is notified in writing of the suit and given 
authority, information and assistance at bidder’s expense for the defense of the 
suit.  Bidder, at no expense to Authority, shall obtain for Authority the right to use 
and sell said item, or shall substitute an equivalent item acceptable to Authority 
and extend this patent indemnity thereto. 
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M. SUBCONTRACTORS AND ASSIGNMENTS 

Neither this Agreement nor Purchase Order, nor any interest herein, nor any claim 
hereunder, may be assigned by the bidder either voluntarily or by operation of law, 
nor may all or substantially all of this Agreement or Purchase Order be further 
subcontracted by the bidder without the prior written consent of the Authority.  No 
consent shall be deemed to relieve the bidder of its obligations to comply fully with 
the requirements hereof. 

N. DISPUTES 

This Agreement or Purchase Order shall be construed and all disputes hereunder 
shall be settled in accordance with the laws of the State of California.  Pending 
final resolution of a dispute hereunder, bidder shall proceed diligently with the 
performance of this Agreement or Purchase Order. 

O. NOTICE OF LABOR DISPUTE 

Whenever bidder has knowledge that any actual or potential labor dispute may 
delay this Agreement or Purchase Order, bidder shall immediately notify and 
submit all relevant information to Authority.  Bidder shall insert the substance of 
this entire clause in any subcontract hereunder, as to which a labor dispute may 
delay this Agreement or Purchase Order. 

P. OTHER CONTRACTS 
 

Authority may undertake or award other agreements for additional work, and Bidder 
shall fully cooperate with such other bidder’s and Authority's employees and carefully 
fit its own work to such additional work as may be directed by Authority.  Bidder shall 
not commit or permit any act, which will interfere with the performance of work by any 
other bidder or by Authority. 

Q. AUDIT AND INSPECTION OF RECORDS 

Bidder and/or subcontractors shall provide Authority, or other agents of Authority, 
such access to bidder’s and/or subcontractor’s accounting books, records, payroll 
documents and facilities as Authority deems necessary to examine, audit, and 
inspect all books, records, work data, documents and activities directly related 
hereto.  Bidder shall maintain books, records, data and documents according to 
generally accepted accounting principles and shall clearly identify and make such 
items readily accessible to such parties during bidder’s performance hereunder 
and for a period of four (4) years from the date of final payment by Authority 
hereunder. 
 

 



IFB 4-2552 
 

 

Page 18 

R. PROHIBITED INTEREST 

The bidder covenants that, for the term of this agreement, no member, director, 
officer or employee of the Authority during his/her tenure in office or for one year 
thereafter shall have any interest, direct or indirect, in this Agreement or the 
proceeds thereof. 

S. RIGHTS IN DATA 

Bidder agrees that all data including, but not limited to, drawings, tapes, software, 
photo prints and other graphic information required to be furnished under this 
Agreement or Purchase Order, together with any other information presented 
orally, shall be furnished with unlimited rights and as such, shall be free from 
proprietary restriction except as elsewhere authorized in this Agreement or 
Purchase Order.  Bidder further agrees that all such data are owned by Authority 
and that bidder shall have no interest or claim thereto, and that said data is subject 
to the provisions of the Freedom of Information Act, 5 USC 552. 

T. FEDERAL, STATE AND LOCAL LAWS 

Bidder warrants that in the performance of this Agreement or Purchase Order it 
shall comply with all applicable federal, state, and local laws and ordinances and 
all lawful orders, rules and regulations. 

U. EQUAL EMPLOYMENT OPPORTUNITY 

If awarded an Agreement or Purchase Order resulting from this IFB, bidder shall 
not discriminate against any employee or applicant for employment because of 
race, religion, color, sex, age or national origin.  The bidder shall take affirmative 
action to ensure that applicants are employed, and that employees are treated, 
during their employment, without regard to their race, religion, color, sex, age or 
national origin.  Such actions shall include, but not be limited to, the following: 
employment, upgrading, demotion or transfer; recruitment or recruitment 
advertising; layoff or termination; rates of pay or other forms of compensation; and 
selection for training, including apprenticeship. 

V. TERMINATION 

Authority may terminate this Agreement for its convenience at any time, in whole 
or part, by giving successful bidder written notice thereof.  Upon termination, the 
Authority may pay the successful bidder allowable costs incurred to date of 
termination, and those costs deemed reasonably necessary by the Authority to 
effect such termination.  In addition, the Authority may pay the successful bidder a 
percentage of profit, which relates to Agreement work, accomplished to date of 
termination, which shall be the date of notice of termination. 

The Authority may terminate the Agreement if a federal or state proceeding for the 
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relief of debtors is undertaken by or against the successful bidder or if the 
successful bidder makes an assignment for the benefit of creditors, or in the event 
the successful bidder breaches the terms or violates the conditions of the 
Agreement, and does not within ten (10) days thereafter, cure such breach or 
violation, the Authority may immediately terminate the Agreement for default.  The 
successful bidder shall be liable for any and all costs incurred by the Authority as 
a result of such default, including but not limited to reprocurement costs of the 
same or similar services defaulted by the successful bidder under this Agreement. 

W. CONFLICT OF INTEREST 

All bidders responding to this IFB must avoid organizational conflicts of interest, 
which would restrict full and open competition in this procurement. An 
organizational conflict of interest means that due to other activities, relationships 
or contracts, a bidder is unable, or potentially unable to render impartial assistance 
or advice to the Authority; a bidder’s objectivity in performing the work identified in 
the scope of work is or might be otherwise impaired; or a bidder has an unfair 
competitive advantage. Conflict of Interest issues must be fully disclosed in the 
bidder’s bid.   

X. CODE OF CONDUCT 

All bidders agree to comply with the Authority’s Code of Conduct as it relates to 
Third-Party contracts, which is hereby referenced and by this reference is 
incorporated herein. All bidders agree to include these requirements in all of its 
subcontracts. 
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SCOPE OF WORK 
 

LEASE AND FULL SERVICE OF BUS TIRES 
1. TIRES 
 

1.1 Tires shall be of high quality, radial tire design suitable for Orange County 
Transportation Authority (OCTA) used in Transit Operations. 

 
1.2 The leased tires shall provide reliable transit bus service, free from 

excessive noise and vibration, and free from defects in material and 
construction. 

 
1.3 All tires attached to the steering axle of all buses shall be equipped 

with original tread tires only. 
 

1.4 Contractor shall provide tires meeting all laws and regulations of the  
State of California and the Federal Government.  Contractor shall maintain 
tires in a condition that meets or exceeds these laws and regulations at all 
times. 

 
1.5 All tires provided are to be factory molded and Department of Transportation 

(D.O.T) approved for 55 mile per hour city and suburban use.  All tires shall 
be capable of 55 miles per hour (MPH) sustained operation and at least 
65 MPH intermittent operation. Intermittent operation is defined as 
continuous operation not exceeding one (1) hour.  

 
1.6 OCTA shall not be precluded during the life of the contract from introducing 

into the contract new or improved tires that may be developed by the 
industry.  Contractor shall provide and service such tires that OCTA may 
add, at OCTA’s sole discretion, to its fleet.  The terms specified herein shall 
likewise be applicable to such additional tires, provided such tires are of the 
same size and type as hereinabove used.   

 
1.7 If during the term of the contract, OCTA purchases new buses with leased 

tires, Contractor shall deliver to the North American bus manufacturer or 
port of demarcation the new tires required, if in Contractor’s product line.  
OCTA shall give Contractor not less than a sixty (60) day written notification 
of tire quantities and delivery dates.  Upon Contractor’s delivery of such 
tires, OCTA agrees to assume responsibility for such leased tires in 
accordance with the Project Specifications. 

 
1.8 If any such buses equipped with tires furnished by the Contractor shall be 

driven over land instead of being shipped by the manufacturer, OCTA shall 
pay the Contractor for use of the tires. 

 
1.9 Any tires lost, stolen, or damaged while in the possession of the bus 

manufacturer, dealer or seller, or while the bus is being delivered shall be 
paid for by OCTA.   
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1.10 Terms shall be negotiated for any other make/model vehicles or different 
size and/or construction type of tire not currently shown in specifications, 
which are placed in service during the term of the contract. 

 
1.11 OCTA will not transfer, sublet, or lend the tires furnished by, or permit the 

tires to be used by, anyone other than OCTA, or its agents, without the prior 
written approval of the Contractor. 

 
1.12 All tires furnished for use by OCTA shall be delivered to OCTA and freight 

and delivery charges shall be paid by the Contractor. 
 

1.13 Tires will be loaded and off-loaded at OCTA property by Contractor’s 
personnel only.  Contractor shall make prior arrangements to ensure staff 
is available to accept new tire deliveries and scrap tire disposal shipments.  
OCTA personnel will not accept or be responsible for deliveries or 
shipments. 

 
2. TIRE TYPE AND SIZE  
 

2.1 Estimated bus inventory for five (5) year contract term:  
 

Bus 
Series 
Type 

 
Model 

 
Tire Size 

Pre-
Torque 
(ft-lb) 

Installation 
Torque     
(ft-lb) 

Estimated 
Number 
of Buses 

1100’s New Flyer LF Hydrogen 40 
ft 305/70R22.5 100 

200 500+/-25 10 

1200’s New Flyer Electric 40ft 305/70R22.5 100 
200 500+/-25 10 

2100’s Gillig 40ft CNG 305/70R22.5 100 
200 500+/-25 99 

2200’s Gillig 40ft CNG 305/70R22.5 100 
200 500+/-25 66 

2300’s Gillig 40ft CNG 305/70R22.5 100 
200 500+/-25 36 

5121’s New Flyer LF 40ft CNG 305/70R22.5 100 
200 

500+/-25 29 

5300’s New Flyer 40ft Diesel 275/70R22.5 100 
200 

500+/-25 10 

5400’s New Flyer 40ft Diesel 275/70R22.5 100 
200 

500+/-25 9 

5500’s New Flyer LF 40ft CNG 305/70R22.5 100 
200 

500+/-25 38 

5600’s New Flyer LF 40ft CNG 305/70R22.5 100 
200 

500+/-25 51 

5700’s New Flyer LF 40ft CNG 305/70R22.5 100 
200 

500+/-25 98 

5800’s New Flyer LF 40ft CNG 305/70R22.5 100 500+/-25 65 
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200 

6380’s Gillig 30ft CNG 275/70R22.5 100 
200 500+/-25 12 

7500’s New Flyer LF 40ft CNG 305/70R22.5 100 
200 

500+/-25 71 

7600’s New Flyer LF 60ft CNG 305/70R22.5 100 
200 

500+/-25 20 

7621’s New Flyer LF 60ft CNG 305/70R22.5 100 
200 

500+/-25 16 

 
Cutaway Fleet  

 
Bus 

Series 
Type 

 
Model 

 
Tire Size 

Installation 
Torque (ft-lb) 

Estimated 
Number 
of Buses 

6100’s Ford E-450 225/75R16.0 150 99 
6200’s StarTrans Ford E-450 225/75R16.0 165 18 
6350’s El Dorado Ford F-550 225/75R16.0 165 2 
6370’s StarTrans Ford F-550  225/70R19.5 165 2 
8500’s Glaval Ford E-450  225/75R16.0 165 3 
8600’s StarTrans Ford E-450  225/75R16.0 165 98 
8700’s StarTrans Ford E-450  225/75R16.0 165 32 

 
Van Fleet (Pilot Vehicle) 

 
Bus 

Series 
Type 

 
Model 

 
Tire Size 

Installation 
Torque (ft-lb) 

Estimated 
Number 
of Buses 

6000’s Transit Ford T-350 235/65R16.0 150 7 
 

Above quantities are projected and estimated quantities only and subject to 
change.  

   
3. RATES 
 

3.1 Base Rate 
 
Contractor shall invoice a separate fixed tire mile rate for the contract 
term for both lease and service. There will be no other rate adjustments 
allowed. A separate invoice will be used each month for the previous 
month’s tire service charges and lease. 
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3.2 Contractor shall be required to have properly trained employees who will be 
regularly assigned to OCTA property in order to perform all of the required 
tire services and safely operate the required vehicles.  Any short term 
temporary or substitute employees brought in to replace regular assigned 
employees shall be under the direction of a qualified lead man or 
supervisory employee of the Contractor.  Contractor’s employees must be 
familiar with OCTA facilities, vehicles, and equipment; OCTA as well as the 
Contractor’s safety rules policies, and procedures apply. All employees, 
regular as well as temporary or substitute, must have a valid California 
Driver’s License. A Department of Motor Vehicles current driver’s license 
status report shall be available as requested by OCTA. Contractor’s 
employees must provide training for operation of OCTA vehicles and 
demonstrate the ability to operate buses when requested. 

 
3.2.1 A minimum of ten (10) employees plus a leadsman are required.  The 

five (5) facilities require 2-shift operation. Facility locations:  
1. Anaheim Base, 2. Garden Grove Base, 3. Irvine Base 
Construction Circle, 4. Santa Ana Base, 5. Irvine Base Sand Canyon 
Base.  

3.2.2 Hours are to be designated by mutual agreement of each Base 
Manager and Contractor. Contractor shall post a work schedule in 
the tire shop showing shifts, hours and employees assigned. 
Schedule must be kept current and updated as required. Employees 
will check in and out with the OCTA Supervisor on duty. The shifts 
may vary by location, but the hours are  
6:00 p.m. to 2:30 a.m. to cover the morning pull out.  The dayshift is 
generally 6:00 a.m. to 2:30 p.m.  Tire personnel will be required on a 
five (5)-day work week basis, Monday through Friday.  Sign-in sheets 
will be provided for Contractor’s employees. Failure to sign in-and-
out for a shift will lead to Contractor not being paid for the shift. 
This amount will be deducted from the monthly labor invoice. Any 
recorded shift less than a full shift will also be deducted from the 
monthly labor invoice. 

 
3.2.3 Contractor will be required to comply with OCTA’s Holiday 

schedules. OCTA observes approximately seven (7) holidays 
annually. Contractor will be issued current year schedule each 
January.  

 
3.2.4 OCTA will provide a shop area with compressed air, electricity, and 

a hydraulic lift. All other equipment and furniture necessary to 
perform the requirements of the tasks identified will be supplied by 
the Contractor.  The equipment provided by the Contractor may be 
new or used but must be properly maintained. 
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3.2.5 Contractor’s employees must provide documentation demonstrating 
the ability to operate lifting equipment and operation of OCTA buses 
when requested.   The Contractor shall provide a detailed list of the 
equipment provided at each shop to perform the duties as described 
in this scope of work.  

 
3.2.6 Contractor shall be responsible for proper tire securement, i.e., lock 

and chain of all mounted and unmounted tires and wheels. OCTA 
shall not be responsible for the loss of tires that are not properly 
secured or lost.  Contractor will be provided a secure and enclosed 
storage either in buildings or storage containers for spare tire stock.  
Since the tire operation is not required on a 24/7 basis, OCTA 
personnel shall have access to mounted tire stock for times 
Contractor is not available to service buses requiring tires.  This 
mounted tire stock can be secured via a lock and key as long as 
OCTA personnel have access to the mounted stock. 

 
3.2.7 Contractor is required to conduct criminal background checks for all 

personnel assigned to OCTA bases.  The Contractor is required to 
determine those convictions that would disqualify personnel from 
working on OCTA property.  Convictions that have been 
subsequently dismissed, sealed, expunged, pardoned or statutorily 
eradicated need not be listed. California residents need not list 
convictions for marijuana-related misdemeanor offenses that are 
more than two years old. *If an applicant states they have been 
convicted of a crime, the applicant is required to state nature of the 
crime(s), when and where convicted, and disposition of the case. *No 
applicant can be automatically denied employment with the 
Contractor solely on the grounds of conviction of a criminal offense. 
The nature of the offense, date of the offense, the surrounding 
circumstances and the relevance of the offense to the position(s) 
applied for may, however, be considered. 

 
3.3 Contractor shall be expected to perform the following functions: 
 

3.3.1 Make all wheel changes. 
 
3.3.2 Keep tires inflated to recommended pressure and provide a regular 

and routine fleet check of tire pressures.  Reports will be required to 
be submitted on a monthly basis.  At a minimum, tires shall be 
checked, and pressures recorded at least once a month. 

 
During the monthly tire check, the contractor will ensure torque flags 
are installed on every vehicle at all times.  Flags will be supplied by 
OCTA. 
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3.3.3 Make any repairs to tires to keep them in proper running condition 
 

3.3.4 Mount and dismount tires from wheels. 
3.3.4.1 Polished rims will be maintained as Front Only (left or right), 

and Rear Outside Only (left or right). 
3.3.4.2 Worn front tires must be dismounted from the polished rim 

prior to installation on any rear axle position. 
3.3.4.3 Rear axle outside polished rims shall not to be reversed and 

installed on any inside rear axle position. 
3.3.4.4 All polished rims will be managed and distributed by OCTAs 

Parts Department. 
 

3.3.5 Torque and re-torque wheels consistent with manufacturer’s 
guidelines. (See 2.1 above).  

 
                     3.3.5.1         Contractor will re-check torque on all wheels that have   
              been removed and reinstalled within 500 miles of                                                      

   Installation. 
 
3.3.5.2 OCTA employees will torque wheels after completing 

brake work and other work that requires wheel removal 
but may request that the Contractor performs a 
re-check of torque. OCTA and Contract base 
supervisor will provide a work order when a torque re-
check is required. 

 
3.3.6 Paint or powder coat steel wheels as required or at the direction of 

OCTA personnel (all of the Cutaway bus series have steel wheels). 
 
3.3.6.1 Color: TCI Machine Tool Grey, Product Code  

9810-70844 or approved equal water-based paint.  
 
3.3.8.2 Wheel will be sandblasted, bead shot with metal or 

glass, cleaned, and checked for damage.  Serviceable 
wheels shall be painted on both sides. 

 
3.3.8.3 Fasteners holes or wheel mating areas will be primed 

and not painted. 
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4. DAMAGE, SALE OR PURCHASE OF TIRES 
 

4.1 Contractor assumes the risk of road damage.  The cost for damaged tires 
shall be included in the rate per tire mile.  “Normal damage” shall be defined 
as partial or total destruction of a tire by means of other than normal wear, 
including irregular wear, damage, or heat, curbing, road hazards, and 
misalignment.  “Condemned tires” shall be defined as tires that are 
damaged beyond, resulting from accident fire or have been lost, sold or 
purchased. Condemned tires shall be paid for by OCTA in accordance with 
4.3.  Contractor shall have title to and bear the risk of any loss or 
damage to the tires leased until they are mounted on rims and 
installed on the vehicle, at which point risk of loss shall pass from 
Contractor and Contractor’s responsibility for loss or damage shall 
cease, except for loss or damage resulting from Contractor’s 
negligence.  Contractor assumes the liability of tires that are stolen 
from OCTA’s property. 

 
4.2 OCTA agrees to reasonably maintain vehicles’ suspension and steering in 

accordance with the vehicle manufacturers’ alignment specifications and 
keep brakes properly adjusted. 

 
4.3 Condemned tires shall be paid for by OCTA by paying for any mileage 

remaining thereon at the lease rate then in effect.  The remaining mileage 
shall be prorated by determining the tread rubber remaining multiplied by 
contract fixed cost per 32nd of an inch.  A weekly and monthly damaged tire 
report shall be maintained and submitted the maintenance supervisor’s 
office.   

 
A casing charge will apply to the various sizes required. 
 
Example:   Tire Size            Cost per 32nd 
                 305/70R22.5      $ x. xx  
 

4.4 When a tire is not available for inspection to apply the above formula due to 
loss or damage by OCTA, or complete destruction of tire by OCTA, OCTA 
shall not reimburse the Contractor in excess of fifty percent (50%) of the 
current value of a similar tire, unless the Contractor can provide an auditable 
accounting of the tire’s accurate mileage prior to the loss.  OCTA is not 
responsible for loss of tires that are in control of the Contractor.  OCTA 
provides tunnel trailers that are lockable for the Contractor, which will 
control the keys for the trailers that are used for the Contractor’s stock.  Tires 
that are missing will not be paid for by OCTA. 
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4.5 When a bus is sold or removed from service for any reason, tires shall be 
removed from said vehicle by the Contractor and retained for future service.  
Scrap tires, if available, supplied by Contractor at no charge, will be used 
for surplus vehicles.  Contractor should make every effort to use such scrap 
tires. In the event that such tires are in unsafe or unusable condition, or are 
not of a size or type which can be utilized on OCTA’s current fleet, OCTA 
shall reimburse the Contractor for such tires as indicated in item 4.3, above.  
When possible, OCTA will provide thirty (30)-day advance notice when 
buses are to be removed from service. 

 
4.6 Contractor agrees to remove used automotive and light truck tires and 

properly manifest and dispose of these tires of various brands and sizes. 
 
5. RESERVE TIRES 
 

5.1 Contractor agrees to keep a sufficient reserve supply of tires adequate to 
ensure proper tire service on all buses operating from each of five (5) bus 
bases:  Irvine (North and South locations), Garden Grove, Anaheim, and 
Santa Ana). No bus shall be held from service due to a lack of tires. 

 
5.2 Contractor will be responsible for covering the stored tires to prevent storm 

water runoff.  Decision as to the number of reserve tires to be supplied at 
each operation will be the responsibility of the Contractor. 

 
5.3 OCTA and OCTA’s Contractor shall provide a safe and suitable area for the 

storage of spare tires and tires unfit for further service so that such tires may 
not be subject to damage by the elements.  Contractor shall be solely 
responsible for securing its storage area.  Contractor shall have title to 
and bear the risk of any loss or damage to the tires leased until they are 
mounted on rims and installed on the vehicle, at which point risk of loss shall 
pass from Contractor and Contractor’s responsibility for loss or damage 
shall cease, except for loss or damage resulting from Contractor’s 
negligence. 

 
5.4 Decision as to the number of reserved tires to be supplied at each 

operating base is to be in accordance with accepted practices in the 
industry, and to be in concurrence with the OCTA’s Manager of 
Maintenance or designated representative. 

 
6. TIRES UNFIT FOR SERVICE 
 

6.1 Contractor will remove tires from service immediately when determined unfit 
by either the Contractor or OCTA.  Such tires are to be removed from OCTA 
property within thirty (30) days of determination of being unfit, in accordance 
with local, state, and federal laws and regulations. 
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7. WRITTEN INSTRUCTIONS 
 

7.1 After contract award, Contractor shall provide OCTA with written 
procedures setting forth the proper use, maintenance, and service of 
Contractor’s tires. 

 
7.1.1 Include technical specifications of proposed tires, size, load, 

pressure, static radius, revolutions per mile, rim width, tread depth, 
mile per hour, etc. 
 

7.1.2 Tire characteristics relative to variety of road surfaces and conditions 
such as dry and wet. 

 
7.1.3 Detailed work plan to include Preventative Maintenance Plan, 

schedule, rotation, repair, wheel tightening, wheel painting, wheel 
inspection, etc. 

 
7.1.4 Organization structure including on-site tire personnel, lead person, 

supervisor, and area manager. 
 

8. TIRE TESTING 

8.1 OCTA, at its own expense, reserves the right to test tires other than the 
Contractor’s on up to 10 percent (10%) of OCTA’s fleet. 

9. REPORTS 

9.1 Contractor shall submit reports, summarizing original tires and retread tires 
removed as required. Stationary, forms and miscellaneous office supplies 
to be provided by Contractor. 

9.2 In addition, the Contractor shall provide the following information on a 
monthly basis.   

9.2.1 Tires on – off  - daily report  required. Report shall be submitted to 
base supervision nightly so that torque check work orders can be 
generated.  Each base will retain a record of the reports submitted. 

9.2.2 Monthly Fleet Inspection report will consist of weekly fleet 
inspections and shall be provided to the OCTA Project Manager the 
first week of each month. The report will include air pressure and 
tread depth.  

9.2.3 Monthly employee Sign-in/out sheets from each operating base. 

9.2.4 Tire Inventory Report for each operating base. 



IFB 4-2552 
SECTION III 

 

Page 30 

9.2.5 Three (3) day or 500-mile Torque Check Report (Irvine Construction 
Circle only). 

9.2.6 Monthly employee schedule for each operating base. 

9.2.7 Scrapped tire manifests for each operating base (only if tires were 
scrapped). 

9.2.8 Safety Walk Inspection Reports 

9.2.3 Monthly Fleet Summary of Tire Condition, to include at minimum air 
pressure, tread depth, cuts, recap condition where applicable, 
sidewall damage, and obvious embedded objects. 

9.3 OCTA will provide a monthly report listing individual vehicle numbers and 
total miles operated per month, no later than the 14th of the following month, 
plus records of any tire changes performed during unscheduled hours 
during bus maintenance or road calls, where conditions allow on the 
Contractor’s forms. 

9.4 During this contract period OCTA will implement a new Enterprise Asset 
Management system (EAM) and will begin paperless recordkeeping.  
Contractor will be required to supply and utilize a mobility device to access 
work orders on the new system.  OCTA expects to launch the new EAM 
system in mid-2025. 

10. INDEPENDENT CONTRACTOR 

10.1 Contractor’s relationship to OCTA in the performance of this Agreement is 
that of an independent contractor.  The personnel performing services 
under any resulting Agreement shall at all times be under the Contractor’s 
exclusive direction and control and shall be employees of Contractor and 
not employees of OCTA.  Contractor shall pay all wages, salaries and other 
amounts due its employees in connection with this Agreement and shall be 
responsible for all reports and obligations regarding the employees 
including social security, income tax withholding, and unemployment 
compensation.  

10.2 While on OCTA property, the Contractor will obey and follow all of OCTA’s 
safety procedures and policies. 

10.3 Contractor personnel will sign in and check in with the on-duty maintenance 
supervisor prior to starting shift.  Contractor personnel will sign out when 
shift has ended.  Failure to adhere to this requirement will lead to Contractor 
not being paid for the missed shift for the employee for the service portion 
of the bill. 
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10.4 Contractor personnel will conduct business in a professional manner and 
refrain from confrontations either physical or verbal.  Contractor’s personnel 
will adhere to the same rules and regulations that OCTA employees adhere 
to.  Safety vests must be worn at all times while on OCTA property. Steel 
toe shoes must be worn at all times while Contractor’s employees are on 
property. Contractor Personnel must refrain from cell phone use outside of 
buildings. 

10.5 Contractor personnel shall at all times dress in uniforms with clear 
identifying logos and name badges and carry proper identification while on 
OCTA property.  Contractor employees shall not display tattoos, body 
markings or piercings while on OCTA property.   

10.6 Contractor shall post daily the labor schedule, which is agreed upon with 
base management that displays all personnel schedules with days, shifts, 
and days off. 

11. DISPOSITION OF TIRES AT TERMINATION 

11.1 At such time as any resulting contract or purchase order shall reach its 
expiration date, unless the parties enter into a new agreement to become 
immediately effective, OCTA shall either (a) within thirty (30) days after 
submission of statement by Contractor, return all new and unused tires and 
retreads and pay for used, non-returnable tires in accordance with item 4.3 
above, (b) make equal monthly payments over a twenty-four  (24)-month 
period, exclusive of interest or any other additional charges, or (c) in the 
event OCTA wishes to change suppliers, continue to use all tires furnished 
by the tire Contractor under such agreements in OCTA’s possession on the 
expiration date for a period of thirty-six (36)-months from the expiration of 
the current contract or purchase order.  

11.2 In the event OCTA chooses to exercise option (c) above, the tire Contractor 
shall be relieved of any requirement to furnish OCTA with tires, flaps, 
service, equipment, wheel refinishing or repair material during said 
thirty-six (36)-month period, unless requested by OCTA and agreed to by 
the tire Contractor.  The rate or rates per vehicle mile in effect during such  
sixty (60)-month period shall be the rate or rates in effect for the twelve (12)-
month period immediately preceding the termination of such sixty (60)-
month period, (or thirty-six (36)-month period depending on option selected 
in item 11.1).  It is understood that OCTA shall continuously use such tires 
insofar as practicable on its highest mileage runs until such tires are 
rendered permanently unfit for service during said sixty (60)-month period, 
(or 36-month period depending on option selected in item 11.1). 
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11.3 The option contained in (c), above, would be exercised by OCTA upon  
thirty (30) days written notice prior to the expiration date of the then current 
contract or purchase order.  Upon the expiration of said sixty (60)-month 
period, (or thirty-six (36)-month period depending on option selected) OCTA 
shall pay for any then unused tire mileage in accordance with item 4.3 
above.  OCTA would then acquire each such used tire as is, and the tire 
Contractor would make no warranty as to the condition or fitness for 
continued use of such tires. 

12. MOUNTING AND DISMOUNTING TIRES 

The following are suggested guidelines for servicing, repairs and maintenance of 
tires.  Contractor is responsible for maintaining tires consistent with industry 
standards and practices and manufacturer requirements. 

 
 12.1 Beads should be well lubricated before applying the tire to rim. Avoid 

petroleum-based compounds. Vegetable-based compounds are 
recommended.  Excess lubricant must be removed from the tire and rim. 

 
12.2 Replace the metal valve stem on every wheel before mounting new tires. If 

any looseness, cracking or otherwise damaged conditions of the valve stem 
is noted at any time, replace the metal stem. Replace the valve core and 
grommet on all metal stems each time a tire is dismounted.  Use of rubber 
stems are forbidden on OCTA fleet. 
 

12.3 A new valve cap made of metal should be applied to the valve. Do not use 
plastic valve caps.  

 
12.4 Vendor must use mounting equipment that has been designed for use 

with aluminum rims. 
 

12.5 Safety inspection of each rim will be done at every mount and dismount 
 for any discrepancy. If a discrepancy is found, that rim will be set aside, a 
 new rim installed, and a Maintenance Supervisor notified.  

 
12.5.1 Lug holes shall be inspected for excessive wear, out-of-round 

condition or damage and defects reported to OCTA Supervisor. 
 

12.6  Torque specifications will be set to wheel manufacturer specifications. All 
 wheel nuts will be hand-torqued with a Ratchet Head (click type) or break 
 away torque wrench. A Master Torque Wrench shall be certified annually, 
 with all other torque wrenches to be checked monthly against the Master 
 Torque Wrench. All torques wrenches shall be certified calibrated 
 annually and the certificate shall be provided to OCTA shop supervisor’s 
 office annually.  
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12.7 Contractor will re-check torque on all wheels that have been removed and 
re-installed within three (3) days or five-hundred (500) miles of installation.  
OCTA employees will torque wheels after completing brake work and other 
work that requires wheel removal but may request that Contractor performs 
a re-check of torque. 

 
13.   TIRE INFLATION 
 

     13.1  Initial Inflation 
 

13.1.1 Recommended operation air pressure should be in accordance to 
the load per tire as shown in the load/inflation tables of the Tire and 
Rim Association, Inc. Year Book, or as recommended by the wheel 
manufacturer. 

 
13.1.2 When new tires are initially inflated, they should be inflated two PSI 

higher than the recommended operating pressure. Mark initial 
inflation pressure on sidewall of tire with tire chalk.  

 
13.1.3 When new mounted tires are applied, check inflation and adjust to 

two PSI higher than recommended operating pressure. 
 

13.1.4 Recheck valve stem for proper seat and tightness. Reapply metal 
valve cap. 

 
      13.2 Inflation Maintenance 

 
13.2.1 A cold inflation schedule should be maintained according to 

recommendation. 
 
13.2.2 If inflation is checked while tires are warm or hot, allowance should 

be made for pressure build-up due to heat. 
 

13.2.3 Do not bleed hot or warm tires. 
 

13.2.4 Accuracy of the tire inflation service gauge should be checked 
weekly with a “master” tire inflation gauge. 

 
13.2.5 Gauge checking of all tires on all vehicles shall be done on a regular 

schedule. It is required that all tires on vehicles be checked at a 
minimum of once per month. 

 
13.2.6 Remove and repair any tire found to have pressure below 

recommended pressure (80 PSI) than other tires on the same vehicle 
and inspect for damage thoroughly. 
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13.2.7 Maintain tire inflation pressure to vehicle manufacturer’s standards.  
Never exceed Gross Vehicle Weight Rating (GVWR) of vehicle.   

 
13.2.8 Each time a tire is checked: 

 
13.2.8.1 Check valve core. 

 
13.2.8.2 Check valve cap for proper seal. 

 
13.2.8.3 Check valve and valve cap threads. 
 
13.2.8.4 Make sure valve cap is tightened properly. 
 
13.2.8.5 Check condition of tire for wear, cuts, curb snags, etc. 

 
14. VALVE CAPS AND CORES 
 

14.1 Valve Caps 
 

14.1.1 When a new stem is applied, use core which is supplied. 
 

14.1.2 Replace valve core each time a new tire is mounted. 
 

14.1.3 Make certain valve stem is properly seated and tight. 
 

14.1.4 Do not reuse old valve cores. 
  
15. TIRE APPLICATION 
 

15.1 Front Tires – will be pulled (removal depths) from the steer axle at 4/32nds. 
 

   15.1.1 New tires shall be applied to fronts in pairs. 
 

              15.1.2 Make sure tire pressure is same on both positions and at the proper  
                         recommended pressure. 

 
          15.1.3 Unusual wear patterns reflecting front end alignment problems must  

   be reported to OCTA Supervisors via the tire on-off report. 
 

15.1.3.1 Check also for worn out or loose suspension parts and              
report defects to OCTA Supervisor before putting the 
vehicle back into service. 

 
15.1.4 Balancing of front tires is mandatory when new tires are applied. 

  



IFB 4-2552 
SECTION III 

 

Page 35 

15.1.5 Check and adjust tire pressure previous to being reapplied or being 
    placed in spare stock. 

 
15.2 Rear Tire Servicing – Rear tires will be pulled (removal depths) at 2/32. 

 
15.2.1 If rib design tires are used on both front and rear positions, rear tires 

should be rotated from front positions.  The need for rear tires should 
determine when front tires are removed and reapplied to rear 
positions.   

 
15.2.2 All tires, whether applied to front or rear positions should have 

 adequate tread design. Retread tires are only allowed on the rear of 
 large buses. Cutaway vehicles may NOT have any retread or 
 regrooved tires installed at any position. 

 
15.2.3 Tires in dual assemblies should be matched with regard to design 

 and dimensional tolerances.  Improperly matched duals may result 
 in irregular wear, rapid wear, vehicle mechanical problems and 
 premature tire failure.  Failure to match tires in a dual assembly 
 may result in sudden tire destruction. 

 
15.3 Any OCTA Defect Card (defines discrepancy with the tire) that is referred to 

the tire shop must be completed during the course of the shift.  If unable to 
do so, proper notification must be made to OCTA’s Supervisor on duty.  

 
16. SPARE STOCK MANAGEMENT  
 

16.1 When tires are stored in rack, the brand number and size should be written 
on the tread of the tire to facilitate taking inventory.  Place new tires in 
numerical order and use in numerical sequence (lowest first). 

 
16.2 Use of tire change tags. The person who changes the tire must complete a 

change tag showing the brand number of the tire off the vehicle, tires on, 
date of change and vehicle number.  With tire marking chalk, note the 
reason the tire has been pulled and circle the problem, i.e. nail hole. 

 
17. CLEAN UP 

 
Contractor shall at all times keep the site area, including storage areas, free from 
accumulations of waste material or rubbish.  Full compensation for conforming to 
the provisions in this Article, not otherwise provided for, shall be considered as 
included in price of this Agreement and no additional compensation will be allowed 
therefore. 
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18. DRUG & ALCOHOL PROGRAM 
 

18.1 The Contractor is responsible for complying with all applicable federal, 
state, and local laws and regulations pertaining to a drug and alcohol-free 
workplace.  OCTA maintains a zero-tolerance drug and alcohol policy.  
Contractors must maintain, at a minimum, OCTA’s policy which is available 
at: 
 
https://octa.sharepoint.com/sites/octatoday/Policies%20and%20Procedure
s/PACE-HSEC-420.17DRUG.pdf?web=1 
 

18.2 The Contractor shall have an alcohol and drug program that includes at a 
minimum, a drug and alcohol-free workplace policy, and an employee 
alcohol/drug-testing program. Any Contractor employee found working with 
any amount of drugs or alcohol in his/her system, on his/her person, or in 
his/her vehicle shall not be permitted to work under this contract. 
 

17.3 The Contractor must show proof of compliance with the Federal Transit 
Administration (FTA), Department of Transportation’s (DOT) Drug and 
Alcohol program requirements with specific compliance with FTA’s Title 49, 
Part 40 entitled Procedures For Transportation Workplace Drug and Alcohol 
Testing Programs, and Title 49, Part 655 entitled Prevention of Alcohol 
Misuse and Prohibited Drug Use in Transit Operations and employ a Drug 
and Alcohol Program Manager (DAPM) with the necessary certifications 
and training required for these program requirements.  DOT FTA Title 49 
Part 40 and Title 49 Part 655 can be found on the FTA website at:  
 
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/TITLE_49_TRANSP
ORTATION_Part_40.pdf 
https://www.govinfo.gov/content/pkg/FR-2001-08-09/pdf/01-19234.pdf 
 
If the Contractor utilizes subcontractors, this requirement shall be applied 
to the subcontractor.  Bidder must identify the subcontractors to be utilized 
in proposal submittal and Offeror must provide proof that subcontractor is 
compliant with the FTA DOT Drug and Alcohol program requirements. 
 
Failure to comply with all requirements in the scope of work and the 
requirements set forth in the agreement for Drug and Alcohol testing will 
result in suspension, and/or termination of the contract. 

 

https://octa.sharepoint.com/sites/octatoday/Policies%20and%20Procedures/PACE-HSEC-420.17DRUG.pdf?web=1
https://octa.sharepoint.com/sites/octatoday/Policies%20and%20Procedures/PACE-HSEC-420.17DRUG.pdf?web=1
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/TITLE_49_TRANSPORTATION_Part_40.pdf
https://www.transit.dot.gov/sites/fta.dot.gov/files/docs/TITLE_49_TRANSPORTATION_Part_40.pdf
https://www.govinfo.gov/content/pkg/FR-2001-08-09/pdf/01-19234.pdf
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SECTION IV.  BID PACKAGE 
 

The bidder shall complete all the forms identified below.  The bid must not contain 
exceptions to or deviations from the terms or requirements of this IFB. 

EXHIBIT A.  BID FORM 

The bidder must complete the Bid Form.  In addition to providing the lump 
sum bid, the bidder affirms that the Bid Form statements are true and 
correct.   

EXHIBIT B. PRICE SUMMARY SHEET  

EXHIBIT C. INFORMATION REQUIRED OF BIDDER 

Bidder must provide all the information requested in this form. 

EXHIBIT E. STATUS OF PAST AND PRESENT CONTRACTS FROM 

Bidder shall complete and submit Exhibit E, per the instructions set forth in 
Section I “Instructions to Bidders.” 

EXHIBIT F. LIST OF SUBCONTRACTORS FORM 
   
Bidder shall complete and submit Exhibit F, per the instructions set forth in 
Section I “Instructions to Bidders.”
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BID FORM 

INVITATION FOR BIDS NUMBER: 4-2552 

DESCRIPTION: LEASE AND FULL SERVICE OF 
BUS TIRES 

BIDDER’S NAME AND ADDRESS  _____________________________  

  _____________________________  

  _____________________________  

NAME OF AUTHORIZED REPRESENTATIVE  _____________________________  

TELEPHONE NUMBER   _____________________________  

FAX NUMBER  _____________________________  

EMAIL ADDRESS _____________________________ 

I acknowledge receipt of IFB and Addenda Numbers:  _____________________  

AUTHORIZED SIGNATURE TO BIND BID:  _____________________________  

PRINT SIGNER’S NAME AND TITLE:  _____________________________  

  _____________________________  

DATE SIGNED:  _____________________________  

 
BLANKET PURCHASE ORDER 

 
Effective May 1, 2025 for a five (5)-year term through April 30, 2030 for the Authority’s 
requirements on an “as-needed” basis, with no guarantee of usage as specified in  
Section III, entitled “Scope of Work”, and Exhibit B, “Price Summary Sheet”.  
 
Quantities listed on the Price Summary Sheet are for evaluation purposes only and do 
not imply any guaranteed minimum or maximum usage by the Authority. 
 
Prices quoted shall remain firm for the term of the Purchase Order and include direct 
costs, indirect costs, standby time, trip time, profits, and any other costs.  

This bid shall be in effect for 120 days after the bid close date. 
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Any Purchase Order awarded as a result of this IFB will be awarded to the lowest priced, 
responsive and responsible Bidder and shall be on a lump sum basis, in accordance with 
the requirements in this IFB. 
 
All freight costs to be included in the bidder’s price as the terms shall be F.O.B. 
destination.   
 
Deliveries will be made to the following addresses:   
 

1.  Anaheim Maintenance Base 
1717 E. Via Burton 
Anaheim, CA  92806 

 
2 Garden Grove Maintenance Base 

11790 Cardinal Circle 
Garden Grove, CA  92843 
 

3 Irvine Construction Circle Base 
16281 Construction Circle West 
Irvine, CA 92606 

 
4 Santa Ana Maintenance Base 

4301 W. MacArthur Ave. 
Santa Ana, CA 92704  
 

5 Irvine Sand Canyon Base 
14736 Sand Canyon Rd. 
Irvine, CA 92618 
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EXHIBIT B: PRICE SUMMARY SHEET 

 
 
 
 
 
 
 
 
 
 



PRICE SUMMARY SHEET
IFB 4-2552
EXHIBIT B

Item 
No. 

One-Year 
Est. Total 

Miles
Tire Size Rate Extension Rate Extension Rate Extension Rate Extension Rate Extension

1 16,855,000
305/70R22.5 

Lease Tire Rate Per Mile
/mile /mile /mile /mile /mile

2 263,130
275/70R22.5 

Lease Tire Rate Per Mile
/mile /mile /mile /mile /mile

3 159,200
235/65R16

Lease Tire Rate Per Mile
/mile /mile /mile /mile /mile

4 53,700,000
225/75R16.0 

Lease Tire Rate Per Mile
/mile /mile /mile /mile /mile

5 160,000
225/70R19.5 

Lease Tire Rate Per Mile
/mile /mile /mile /mile /mile

6 100

Auto Tires Disposal, 
as describe in Exhibit A, 

Scope of work, 4.6
/each /each /each /each /each

7 100

Painting of Steel 
Wheels, as described in 

Exhibit A, Scope of 
Work, 3.3.6 /wheel /wheel /wheel /wheel /wheel

7.1

8

9 Total Cost of Condemned Tires (from Page 45 of IFB):

10 $___________________________ (Sum of five years in items 7.1, 8 and 9)

11 City of Orange Sales Tax:  7.75% or Effective Rate

12

$__________________________

TOTAL LUMP SUM FOR FIVE YEARS:

California Tire Fee:  $1.75 or Effective Rate.  Effective rate based on the ship date of the tire.  Applies to initial delivery of the tire.

Note: 1. The price evaluation will be based on Total Lump Sum for Five years.
2. Items 11-12 are not part of total for evaluations. OCTA will pay for California sales tax and tire fee.
3. The actual sales tax and recycling fee invoiced will be based on "actual" not estimated total miles.

Total yearly service for 11 
employees including a lead person 
for five bases, per Exhibit A, Scope 

of Work, 3.2.1.

/yr /yr /yr /yr /yr

Annual Total:  Items 1-7 
(with Sales Tax 7.75%) $ ________________ $ ________________ $ ________________ $ ________________ $ ________________

DESCRIPTION
Year One

5/1/25 - 4/30/26
Year Two

5/1/26 - 4/30/27
Year Three

5/1/27 - 4/30/28
Year Four

5/1/28 - 4/30/29
Year Five

5/1/29- 4/30/30
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COST OF CONDEMNED TIRES 
AS SPECIFIED IN SECTION III, SCOPE OF WORK, SECTION 4.

IFB 4-2552
EXHIBIT B

1

2

3

4

5

6

7
8
9
10

A B C D E F G H

Tire Size
Total Number of 

32nd on tire
Est. Five-year 

Q'ty
Casing Charge

Orignal 
Cost per 32nd

Retread 
Cost per 32nd

 Total Cost 
per 32nd 

Original Tires 
(1) 

 Total Cost 
per 32nd 

Retread Tires 
(2) 

 305/70R22.5 27 900 $__________ $__________ $__________ $____________ $____________

 225/75R16.0 14 225 $__________ $__________ $__________ $____________ $____________

 225/70R19.5 14 50 $__________ $__________ $__________ $____________ $____________

235/65R16 19 50 $__________ $__________ $__________ $____________ $____________

 275/70R22.5 18 100 $__________ $__________ $__________ $____________ $____________

Note:  (1) Total Cost per 32nd Original Tires (G) = (BxE+D)*C
(2) Total Cost per 32nd Retread Tires (H) = (BxF+D)*C
(3) Total Cost of Condemned Tires = Column G + Column H

TOTAL COST OF CONDEMNED TIRES (3): $______________________
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EXHIBIT C:  INFORMATION REQUIRED OF BIDDER 
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EXHIBIT C:  INFORMATION REQUIRED OF BIDDER 

The bidder is required to supply the following information.  Additional sheets may be 
attached if necessary. 
 
1. Name of Bidder:   _____________________________________________________  
 
2. Business Address:  ____________________________________________________  
 
3. Telephone   (       )_______________ Fax (    )____________E-Mail: _________________ 
 
4. Type of Firm - Individual, Partnership or Corporation:  ________________________  
 
5. Corporation organized under the laws of state of:  ____________________________  
 
6. Contractor’s License No.: _________  Class_____________Years of Experience: __  
 
7. Expiration Date of License:  _____________________________________________  
 
8. Is your firm a certified small business in California?  Yes____ No____ 

 
9. List the names and addresses of all owners of the firm or names and titles of all 

officers of the corporation: 

 
10.List at least three project references for services rendered in the last two years:  
 

Type of 
Service/Product 

Date 
Completed 

Name and Address 
of Owner 

Contact Name, Phone 
Number and Email 

address 

Total 
Cost 
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EXHIBIT D: HEALTH, SAFETY & ENVIRONMENTAL SPECIFICATIONS 
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HEALTH, SAFETY AND ENVIRONMENTAL SPECIFICATIONS 
 

LEVEL 2 STANDARD HEALTH, SAFETY AND ENVIRONMENTAL SPECIFICATIONS 
 
PART I – GENERAL 
1.1  GENERAL HEALTH, SAFETY & ENVIRONMENTAL REQUIREMENTS 

 
A. The Contractor, its subcontractors, suppliers, and employees have the 

obligation to comply with all Authority health, safety and environmental 
compliance department (HSEC), requirements of this safety specification, 
project site requirements, and bus yard safety rules as well as all federal, state, 
and local regulations pertaining to scope of work or agreements with the 
Authority. Additionally, manufacturer requirements are considered incorporated 
by reference as applicable to this scope of work. 

 
B. Observance of repeated unsafe acts or conditions, serious violation of safety 

standards, non-conformance of Authority health, safety and environmental 
compliance department (HSEC) requirements, or disregard for the intent of 
these safety specifications to protect people and property, by Contractor or its 
subcontractors may be reason for termination of scope or agreements with the 
Authority, at the sole discretion of the Authority.  
 

C. INJURY AND ILLNESS PREVENTION PROGRAM  
 

The Contractor shall comply with CCR Title 8, Section with California Code of 
Regulations (CCR) Title 8, Section 3203. The intent and elements of the IIPP 
shall be implemented and enforced by the Contractor and its sub-tier 
contractors, suppliers, and vendors. The program shall be provided to the 
Authority’s Project Manager, upon request, within 72 hours. 

 
D. SUBSTANCE ABUSE PREVENTION PROGRAM 

 
Contractor shall comply with the Policy or Program of the Company’s 
Substance Abuse Prevention Policy that complies with the most recent Drug 
Free Workplace Act. The program shall be provided to the Authority’s Project 
Manager, upon request, within 72 hours.  

 
E. HAZARD COMMUNICATION PROGRAM   

 
1. Contractor shall comply with CCR Title 8, Section 5194 Hazard 

Communication Standard.  Prior to use on Authority property and/or project 
work areas Contractor shall provide the Authority Project Manager copies 
of SDS for all applicable products used, if any. The program shall be 
provided to the Authority’s Project Manager, upon request, within 72 hours. 
 

2. All chemicals including paint, solvents, detergents and similar substances 
shall comply with South Coast Air Quality Management District (SCAQMD) 
rules 103, 1113, and 1171. 
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F. STORM WATER POLLUTION PREVENTION PLAN 

  
1. The Contractor shall protect property and water resources from fuels and 

similar products throughout the duration of the contract.  Contractor shall 
comply with Storm Water Pollution Prevention Plan (SWPPP) requirements. 
The program or plan if required by scope shall be provided to the Authority’s 
Project Manager, upon request, within 72 hours. 

 
G. DESIGNATED HEALTH, SAFETY, ENVIRONMENTAL (HSE) 

REPRESENTATIVE 
 
1. Upon contract award, the contractor within 10 business days shall designate 

a health and safety representative and provide a resume and qualifications 
to the Authority project manager, upon request, within 72 hours. 
 

2. This person shall be a Competent or Qualified Individual as defined by the 
Occupational, Safety, and Health Administration (OSHA), familiar with 
applicable CCR Title 8 Standards, and has the authority to affect changes 
in work procedures that may have associated cost, schedule and budget 
impacts.  
 

3. The Contractor’s HSE Representative is subject to acceptance by the 
Authority Project Manager, and the HSEC Department. All contact 
information of the HSE Representative (name, phone, and fax and 
pager/cell phone number) shall be provided to the Authority Project 
Manager, upon request, within 72 hours. 

 
4. The Contractor’s HSE Representative shall hold a current certification from 

the Board of Certified Safety Professionals (BCSP) and have five years of 
demonstrated construction/scope experience enforcing HSE compliance on 
construction, industrial or similar project scopes. The designated HSE 
Representative shall participate in any required HSE related submittals. The 
Authority reserves the right to allow for an exception and to modify these 
minimum qualification requirements for unforeseen circumstances, at the 
sole discretion of the Authority Project Manager and HSEC Department 
Manager.  

 
5. Competent Individual means an individual who is capable of identifying 

existing and predictable hazards in the surroundings or working conditions 
which are unsanitary, hazardous, or dangerous to employees and/or 
property, and who has authorization to take prompt corrective measures to 
eliminate them. 

 
6. Qualified Individual means an individual who by possession of a recognized 

degree, certificate, certification or professional standing, or who by 
extensive knowledge, training, and experience, has successfully 
demonstrated his/her ability to solve or resolve problems relating to the 
subject matter, the work, or the Project. 
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H. SCOPE PLANNING 

 
Prior to any scope work activity or task, the Contractor shall evaluate the 
hazards of the scope of work and the work environment to ensure proper 
control measures are identified for employee public and property protection 
measures to prevent incidents. This evaluation shall be implemented by 
developing a written site specific Job Hazard Analysis (JHA) or similar tool 
designed for planning the work to prevent incidents. The plan shall be provided 
to the Authority’s Project Manager, upon request, within 72 hours. 
 

I. ORIENTATION 
 

1. The Contractor shall conduct and document a project site safety orientation 
for all Contractor personnel, subcontractors, suppliers, vendors, and new 
employees assigned to the project prior to performing any work on Authority 
projects.  The safety orientation at a minimum shall include, as applicable, 
Personal Protection Equipment (PPE) requirements, eye protection, ANSI 
class 2 or 3 reflective vests, designated smoking, eating, and parking areas, 
traffic speed limit and routing, cell phone policy, and barricade 
requirements.  When required by scope, additional orientation shall include 
fall protection, energy isolation/lock-out/tag-out (LOTO), confined space, 
hot work permit, security requirements, and similar project safety 
requirements. 
 

2. Copies of orientation documents shall be provided to the Authority Project 
Manager within 72 hours upon request. 

 
J. TRAFFIC & PARKING 
 

The Contractor shall ensure that all Contractor vehicles, including those of their 
subcontractors, suppliers, vendors and employees are parked in designated 
parking areas, personal vehicles shall be parked in the employee parking lot, 
work vehicles required in the maintenance area of a bus base shall be identified 
by company name and/or logo, covered by the company insurance, and comply 
with traffic routes, and posted traffic signs in areas other than the employee 
parking lots. Vehicles without appropriate company name and logo are 
considered personal vehicles and not allowed in the maintenance area of the 
bus base. 

 
K. GENERAL PROVISIONS 

 
1. The Contractor shall provide all necessary tools, equipment, and related 

safety protective devices to execute the scope of work in compliance with 
Authority’s HSEC requirements, CCR Title 8 Standards, and recognized 
safe work practices. 

 
2. The Contractor shall immediately notify the Authority’s Project Manager 

whenever local, state or federal regulatory agency personnel are identified 
as being onsite.   
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3. The Authority HSEC requirements, and references contained within this 
scope of work shall not be considered all-inclusive as to the hazards that 
might be encountered.  Safe work practices shall be pre-planned and 
performed, and safe conditions shall be maintained during the course of this 
work scope. 

 
4. The Contractor shall specifically acknowledge that it has primary 

responsibility to prevent and correct all health, safety and environmental 
hazards for which it and its employees, or its subcontractors (and their 
employees) are responsible.  The Contractor shall further acknowledge their 
expertise in recognition and prevention of hazards in the operations for 
which they are responsible, that the Authority may not have such expertise, 
and is relying upon the Contractor for such expertise. The Authority retains 
the right to notify the Contractor of potential hazards and request the 
Contractor to evaluate and, as necessary, to eliminate those hazards.   

 
5. The Contractor shall instruct all its employees, and all associated sub-

contractors under contract with the Contractor who work on Authority 
property in the recognition, identification, and avoidance of unsafe acts 
and/or conditions applicable to its work.   

 
6. California Code of Regulations (CCR) Title 8 Standards are minimum 

requirements, and each Contractor is encouraged to exceed minimum 
requirements.  When the Contractor safety requirements exceed statutory 
standards, the more stringent requirements shall be achieved for the 
safeguard of the public and workers. 

 
1.2 ENVIROMENTAL REQUIREMENTS 

 
A. The Contractor shall comply with Federal, State, county, municipal, and other 

local laws and regulations pertaining to the environment, including noise, 
aesthetics, air quality, water quality, contaminated soils, hazardous waste, 
storm water, and resources of archaeological significance.  Expense of 
compliance with these laws and regulations is considered included in the 
agreement.  Contractor shall provide water used for dust control, or for pre-
wetting areas to be paved, as required; no payment will be made by OCTA for 
this water. 

 
B. The Contractor shall prevent pollution of storm drains, rivers, streams, irrigation 

ditches, and reservoirs with sediment or other harmful materials.  Fuels, oils, 
bitumen, calcium chloride, cement, or other contaminants that would contribute 
to water pollution shall not be dumped into or placed where they will leach into 
storm drains, rivers, streams, irrigation ditches, or reservoirs.  If operating 
equipment in streambeds or in and around open waters, protect the quality of 
ground water, wetlands, and surface waters. 

 
C. The Contractor shall protect adjacent properties and water resources from 

erosion and sediment damage throughout the duration of the contract.  
Contractor shall comply with applicable NPDES permits and Storm Water 
Pollution Prevention Plan (SWPPP) requirements.   
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D. Contractor shall comply with all applicable EPA, Cal EPA, Cal Recycle, DTSC, 
SCAQMD, local, state, county and city standards, rules and regulations for 
hazardous and special waste handling, recycling and/ disposal.  At a minimum, 
Contractor shall ensure compliance where applicable with SCAQMD Rule 
1166, CCR Title 8, Section 5192, 29 CFR Subpart 1910.120, 49 CFR Part 172, 
Subpart H, 40 CFR Subpart 265.16 and CCR Title 22 Section 6625.16.  
Contractor shall provide OCTA a schedule of all hazardous waste and special 
or industrial waste disposal dates in advance of transport date.  Only authorized 
OCTA personnel shall sign manifests for OCTA generated wastes. Contractor 
shall ensure that only current registered transporters are used for disposal of 
hazardous waste and industrial wastes.  The Contractor shall obtain approval 
from OCTA for the disposal site locations in advance of scheduled transport 
date. 

 
1.3 INCIDENT NOTIFICATION AND INVESTIGATION 

 
A. The Authority shall be promptly notified of any of the following types of incidents 

including but not limited to: 
 

1. Damage incidents of property (incidents involving third party, contractor or 
Authority property damage); 

 
2. Reportable and/or Recordable injuries (as defined by the U. S. Occupational 

Safety and Health Administration), a minor injury, and near miss incidents; 
 
3. Incidents impacting the environment, i.e. spills or releases on Authority 

property. 
 

B. Notifications shall be made to Authority representatives, employees and/or 
agents. This includes incidents occurring to contractors, vendors, visitors, or 
members of the public that arise from the performance of Authority contract 
work.  An immediate verbal notice followed by a written incident investigation 
report shall be submitted to Authority’s Project Manager within 24 hours of the 
incident.  
 

C. A final written incident investigative report shall be submitted within seven (7) 
calendar days and include the following information. The Current Status of 
anyone injured, photos of the incident area, detailed description of what 
happened, Investigative photos of the existing conditions and area around the 
injury/incident scene, the contributing factors that lead to the incident 
occurrence, a copy of the company policy or procedure associated with the 
incident and evaluation of effectiveness, copy of task planning documentation, 
copy of the Physician’s first report of injury, copy of Cal/OSHA 300 log of work 
related injuries and illnesses, the Cal/OSHA 301 Injury Illness Incident Report, 
and corrective actions initiated to prevent recurrence.  This information shall be 
considered the minimum elements required for a comprehensive incident 
report provided to OCTA. 

 
D. A Serious Injury, Serious Incident, OSHA Recordable Injury/Illness, or a 

Significant Near Miss shall require a formal incident review at the discretion of 
the Authority’s Project Manager.  The incident review shall be conducted within 
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seven (7) calendar days of the incident.  This review shall require a company 
senior executive, company program or project manager from the Contractors’ 
organization to participate and present the incident review as determined by 
the OCTA Project Manager. The serious incident presentation shall include 
action taken for the welfare of the injured, a status report of the injured, 
causation factors that lead to the incident, a root cause analysis (using 5 whys 
and fishbone methods), and a detailed recovery plan that identifies corrective 
actions to prevent a similar incident, and actions to enhance safety awareness. 

 
1. Serious Injury: includes an injury or illness to one or more employees, 

occurring in a place of employment or in connection with any employment, 
which requires inpatient hospitalization for a period in excess of twenty-four 
hours for other than medical observation, or in which an employee suffers 
the loss of any member of the body, or suffers any serious degree of 
physical disfigurement.  A serious injury also includes a lost workday or 
reassignment or restricted injury case as determined by the Physician’s first 
report of injury or Cal/OSHA definitions. 

 
2. Serious Incident: includes but not limited to property damage of $500.00 or 

more, an incident requiring emergency services (local fire, paramedics and 
ambulance response), news media or OCTA media relations response, 
and/or incidents involving other agencies (Cal/OSHA, EPA, AQMD, DTSC, 
Metrolink, FTA, FRA etc.) notification or representation. 

 
3. OSHA Recordable Injury / Illness: includes and injury / illness resulting in 

medical treatment beyond First Aid, an injury / illness which requires 
restricted duty, or an injury / illness resulting in days away from work.  

 
4. Significant Near Miss Incident; includes incidents where no property was 

damaged and no personal injury sustained, but where, given a slight shift in 
time or position, damage and/or injury easily could have occurred. 

 
1.4 PERSONAL PROTECTIVE EQUIPMENT  

 
Contractors, and all associated subcontractors, vendors and suppliers are required 
to provide their own personal protective equipment (PPE), including eye, head, 
foot, and hand protection, respirators, reflective safety vests, and all other PPE 
required to perform their work safely on Authority projects.   

 
1.5 LANGUAGE REQUIREMENTS 

 
The Contractor for safety reasons shall ensure employees that do not read, or 
understand English, shall have a bilingual supervisor or foreman when on the 
Authority property or projects.  
 
   
 

1.6 WARNING SIGNS AND DEVICES 
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The Contractor shall provide signs, signals, and/or warning devices to be visible 
when and where a hazard exists.  Signs, signals, and/or warning devices shall be 
removed when the hazard no longer exists. 

 
1.7 REFERENCES 
 

A. CCR Title 8 Standards (Cal/OSHA) 
B. FCR Including 1910 and 1926 Standards 
C. NFPA, NEC, ANSI, NIOSH Standards 
D. Construction Industry Institute (CII) 
E. Board of Certified Safety Professionals (BCSP) 
F. OCTA Yard Safety Rules 

 
 

END OF SECTION 
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STATUS OF PAST AND PRESENT CONTRACTS FORM  
On the form provided below, Offeror/Bidder shall list the status of past and present contracts where the 
firm has either provided services as a prime vendor or a subcontractor during the past five (5) years in 
which the contract has been the subject of or may be involved in litigation with the contracting authority.  
This includes, but is not limited to, claims, settlement agreements, arbitrations, administrative proceedings, 
and investigations arising out of the contract.   
 A separate form must be completed for each contract.  Offeror/Bidder shall provide an accurate contact 
name and telephone number for each contract and indicate the term of the contract and the original 
contract value.  Offeror/Bidder shall also provide a brief summary and the current status of the litigation, 
claims, settlement agreements, arbitrations, administrative proceedings, or investigations.  If the contract 
was terminated, list the reason for termination.    
Offeror/Bidder shall have an ongoing obligation to update the Authority with any changes to the identified 
contracts and any new litigation, claims, settlement agreements, arbitrations, administrative proceedings, 
or investigations that arise subsequent to the submission of the bid.  Each form must be signed by an 
officer of the Offeror/Bidder confirming that the information provided is true and accurate.   
Project city/agency/other: 
 
Contact Name:                                                  Phone:    
 
Project Award Date:                                  Original Contract Value: 
 
Term of Contract: 
 
(1)   Litigation, claims, settlements, arbitrations, or investigations associated with contract: 
 
 
 
(2) Summary and Status of contract:   
 
 
(3) Summary and Status of action identified in (1): 
 
 
 
(4) Reason for termination, if applicable: 
 
 

By signing this Form entitled “Status of Past and Present Contracts,” I am affirming that all of the 
information provided is true and accurate. 
 
____________________________________                      _____________________________ 
Name        Signature     
____________________________________                      _____________________________ 
Title         Date 
 
Revised. 03/16/2018
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LIST OF SUBCONTRACTORS 

List only the subcontractors which will perform work or labor or render services to the 
Bidder in excess of one-half of one percent of the Bidder’s total bid amount. Do not use 
alternative subcontractors for the same work. (Use additional sheets if necessary.) 

Name & Address Under 
Which Subcontractor is 

Licensed 
License Number 

Specific 
Description of 

Work to be 
Rendered 

Type Dollar 
Amount 

 
 
 
 

   $ 

 
 
 
 

   $ 

 
 
 
 

   $ 

 
 
 
 

   $ 

 
 
 
 

   $ 

    $ 

    $ 

 
TOTAL VALUE OF SUBCONTRACTED WORK $ 

 
Bidder’s Name:   
 

 
 *Type:  

1. Subcontractor 3. Trucker 
2. Vendor/Supplier 4. Broker 
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BID OPENING REGISTRATION 

 
 
 IFB #: 4-2552   Date:  January 7, 2025, 11:00 a.m. 
 
Title:   Lease and Full Service of Bus Tires 
 
 

 
 

 
 

Company Name Attendee’s Name 
 

Email Address 
 
 

   

Attendee’s Signature: ____________________________________________ 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

November 25, 2024 
 
 
To: Members of the Board of Directors 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Amendment to Fare Policy 
 

Overview  

The Orange County Transportation Authority is modernizing its fare collection 
system, with the new Rider Validation System anticipated to be implemented in 
summer 2025.  The new system will enhance customer convenience, improve fare 
validation, and provide greater flexibility for introducing new fare products.  Staff 
is recommending amendments to the existing fare policy to incorporate daily and 
monthly fare caps as well as a free transfer period. The recommended changes 
promote fare equity and streamline payment options for riders. 
 
Recommendations 
 
A. Approve the implementation of daily and monthly fare caps at the current 

cost of passes, which is $5 for the day pass and $69 for the monthly pass. 
 

B. Approve the implementation of a free two-hour transfer period.  
 

C. Approve Orange County Transportation Authority’s Schedule of Tariffs 
dated July 9, 2025.  

 
Background 
 
The Orange County Transportation Authority (OCTA) has been working towards 
modernizing the way in which it collects passenger fares. In 2018, OCTA installed 
onboard mobile ticketing validators across its fixed-route fleet, allowing for mobile 
ticketing validation. This initial investment laid the foundation for the development 
of the Rider Validation System (RVS), which aims to provide better customer fare 
payment experience, enhance rider validation, and offer greater flexibility in fare 
policy. 
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On October 24, 2023, the Board of Directors approved the RVS project by 
awarding a contract to INIT Innovations in Transportation, Inc. for the design and 
implementation of the RVS. Currently, OCTA is in the process of finalizing the 
design of the RVS, with the goal of implementing the system in summer 2025. As 
part of this process, staff has also reviewed the fare policy and is making 
recommendations to ensure that riders pay the best and lowest possible fare and 
ensuring fare equity. 

Discussion 

The implementation of the RVS offers significant improvements to OCTA’s fare 
collection system. One of the most important features is the flexibility in fare policy.  
One of the more popular fare policy options utilized by modern fare collection 
systems is fare capping.  Fare capping ensures that riders only pay for the trips 
they take, with daily and monthly fare limits that automatically apply once usage 
thresholds are met. 
 
Benefits to Rider of Implementing Fare Capping 
 
Fare capping is a passenger-focused fare system designed to ease the financial 
burden of up-front monthly pass purchases. With fare capping, passengers pay 
for individual trips (OCTA’s regular fare is $2) until they reach a daily or monthly 
cap. OCTA is recommending utilizing the existing daily and monthly pass amounts 
as caps, so this would translate to a $5 daily cap and a $69 monthly cap for regular 
fare riders. Once these caps are reached, all additional trips within the period are 
free, ensuring that no rider pays more than the cost of a pass and no rider is 
required to pay the upfront cost of a pass. This is especially beneficial for  
low-income riders who may not have the funds to purchase monthly passes in 
advance or cannot commit to regular travel. It also accommodates unbanked 
riders, who often face challenges with digital fare systems. By allowing riders to 
pay as they go, fare capping ensures equitable access to the best fare prices, 
removing the disadvantage faced by those who cannot afford up-front costs. This 
approach aligns OCTA with other transit agencies like the San Diego Metropolitan 
Transit System and Los Angeles Metro in promoting fare equity and financial 
accessibility. 
 
• Current fare system: OCTA's current fare system requires riders to 

purchase paper passes with magnetic strip or mobile tickets, offering 
options such as single fares, day passes, and 30-day rolling passes. Riders 
must purchase these passes in advance, which can be inconvenient for 
low-income and infrequent riders who may not know how often they will 
travel or cannot afford the up-front $69 cost of a monthly pass. 
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• Proposed future system with fare capping: Under the new system, riders 

will pay per trip until they reach a set daily or monthly fare cap, ensuring 
they always receive the best and lowest fare without the need to purchase 
a pass in advance. This approach reduces financial barriers for those who 
may not be able to afford a monthly pass upfront or are uncertain about 
how frequently they will travel. In addition, the new fare system, known as 
RVS, automatically calculates the fare and applies the cap once it is 
reached, allowing riders to enjoy unlimited free trips for the remainder of 
the day or month. 

 
Benefits to Rider of Implementing a Two-Hour Free Transfer 
 
It is anticipated that implementing a two-hour free transfer period for riders will 
improve affordability for riders by allowing them to make multiple stops within two 
hours without being charged additional rides thereby reducing their overall travel 
costs.  It is also anticipated that a flexible transfer policy will make public transit 
more attractive to riders thereby potentially increasing daily boardings. 
 
Revenue Impact of Fare Capping and Two-Hour Free Transfer 
 
The introduction of fare capping and a two-hour transfer will impact fare revenue 
by allowing riders to make multiple trips without additional cost once thresholds 
are met. It is anticipated that there will be a reduction in annual fare revenue 
primarily due to the implementation of a fare cap on the 30-day pass and the 
implementation of the two-hour free transfer. This is due to some riders 
underutilizing the 30-day pass based on the monthly cost of $69 and it is 
anticipated that some riders will no longer reach the daily fare cap of $5 due to 
the two-hour free transfer.  The anticipated annual reduction in fare revenue will 
be $2 million, which represents 8.7 percent of current fare revenue.  This reduction 
would not impact OCTA’s ability to deliver the current level of bus service.  
 
Accessibility for Unbanked and Underbanked Riders 
 
OCTA is committed to ensuring that the RVS is accessible to all riders, including 
unbanked and underbanked. The term "underbanked" refers to individuals who 
may have a bank account but still depend on non-traditional financial services for 
their needs.  To accommodate riders without full access to traditional banking, 
OCTA will allow them to add cash to their smart cards or mobile accounts at select 
retail locations or directly at the OCTA store. This ensures that all riders, 
regardless of their banking status, can benefit from the recommended changes to 
the fare policy. 

 
  



Amendment to Fare Policy Page 4 
 
 
Summary 
 
Staff recommends the Board of Directors authorize the Chief Executive Officer to 
implement daily and monthly fare caps at the current cost of passes and a free 
two-hour transfer period for the Orange County Transportation Authority’s  
fixed-route bus system. In addition, staff is recommending the Board of Directors 
approve the Orange County Transportation Authority’s Schedule of Tariffs dated 
July 9, 2025, for the updated fare policy for the Orange County Transportation 
Authority’s fixed-route bus system.   
 
Attachments 
 
A. Orange County Transportation Authority Schedule of Tariffs, Effective  

July 9, 2025, Red-Lined Version 
B. Orange County Transportation Authority Schedule of Tariffs, Effective  

July 9, 2025 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by: 

 

 Approved by: 

 
Isaac Herrera   Andrew Oftelie 
Revenue Section Manager,  
Revenue and Grants Administration 
714-560-5870 

 Chief Financial Officer,  
Finance and Administration 
714-560-5649 
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Fares

Local Bus (1-499, 529, 543, 560, 862) 

 Regular 
Reduced 

(Senior/Disabled) Youth 

One-way1,2,5,13 $ 2.00 $ 0.75 $ 0.00 

Open Payment Day CapPass1,3 $ 5.00 $ 1.50 

Prepaid Day Wave Day CapPass1,3 $ 4.50 $ 1.35 

30-DayWave Monthly  CapPass1,4 $ 69.00 $ 22.25 

University Pass Program

Student Faculty/Staff 

One-way10 $ 1.25 $ 1.25 

Monthly cap10 $ 45.00 $ 69.00 

Employer Pass Program - Perk 

 Employee 

One-way11 $ 1.25 

Monthly cap11 $ 69.00 

College Pass Program  

Student9 Student6 

One-way7,8,9 $ 0.00 $ 2.00 

30-Day College CapPass (Magnetic and Mobile)6 $ 46.00 $ 46.00 

Paratransit (ACCESS) 

All Ages 

Base Fare12 $ 3.60 

Companion of ADA Eligible Rider $ 3.60 

ADA Personal Care Attendant $ 0.00 

ACCESS Eligible Local Bus Fare $ 0.25 
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OC Flex 

All Ages 

OC Flex Fare $ 5.00 

OC Flex Media Pre-Paid $ 4.50 

Notes: 

1Measure M2 subsidizes a portion of Senior/Disabled fares. 
2M2 subsidizes $1.25 of Base Fare during peak hours, and $0.25 of base fare during non-peak hours on single ride fares. 
3M2 subsidizes $1.00 of reduced-price fares of $2.50 for day passes and $2.35 prepaid day passes. 
4M2 subsidizes $12.75 of reduced-price fare of $35.00 for 30-day passes. 
5Youth Fares are subsidized through grants provided by Low Carbon Transit Operations Program (LCTOP), effective 2/14/2022. 
6College 30-Pass – Available for students enrolled full-time or part-time in colleges not participating in the College Pass Program 
7College Pass Program - Fees are negotiated for each particular contract. Students receive fare media upon registration and based 

on their student status. 
8Cost paid by district, calc. actual revenue cost of the semester boarding/ total eligible students. 
9Not eligible for any college that is not a part of the College Pass Program.  
10The university agrees to pay the base fare of $1.25, to a monthly maximum (cap) of the Regular 30-Day Pass price of $45.00 for 

students and a monthly maximum (cap) of the Regular 30-Day Pass price of $69.00 for faculty and staff members. 
11The employer agrees to pay the base fare of $1.25, to a monthly maximum (cap) of the Regular 30-Day Pass price of $69.00 per 
employee eligible for any college that is not a part of the College Pass Program. 
12M2 subsidizes 10% of Base Fare = $0.40. 
13For each paid one-way fare the rider will be granted a free 2-hour transfer from the time fare is validated. 
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Local Bus – Regular / Reduced Fares 

Regular fares apply to passengers ages 19-59, except where otherwise noted. 

Reduced fares apply to passengers 60 and older or people with disabilities. For information on 
qualifying for a reduced fare, contact the Reduced Fare ID department at 714-560-5596 or visit 
http://www.octa.net/.    

One-way 
The one-way fare cash payment is good on all local bus routes for one ride. 
The one-way fare cash payment is good on all local bus routes. One-way fares will earn credit 
towards just a day cap if the same open loop payment source is used.  

One-way fares on Wave media earn credit toward daily and monthly caps and include a free 2-
hour transfer upon fare validation. Cash fares do not count toward fare capping. 

Open Payment Day CapDay Pass 
A daily fare cap will be applied for an open loop payment source that reaches the set limit. Once 
the limit is reached all subsequent payments using the same payment source will not incur 
additional charges. Once reached the cap will be good for unlimited rides that day on all local bus 
routes and valid until end of the transit day (2:59am). 
A day pass is good for unlimited rides that day on all local bus routes and valid until end of the 
transit day (2:59am). 

WavePrepaid Day CapPass 
A daily fare cap will be applied for an account-based fare media that reaches the set limit. Once 
the limit is reached all subsequent payments using the same payment media will not incur 
additional charges. Once reached the cap will be good for unlimited rides that day on all local bus 
routes and valid until end of the transit day (2:59am). 
A prepaid day pass is good for unlimited rides that day on all local bus routes. The prepaid day 
pass is available at various retailers in Orange County or at the OCTA customer store. Prepaid 
Day Passes are not available for purchase on the bus. 

30-Day Pass

WAVE Monthly Cap 
Customers utilizing an account-based fare option such as the smart card or mobile application 
will earn credit towards a monthly fare cap, until that cap is reached. Any rides after the cap is 
reached will not be charged. Credit earned towards the cap is valid only during the calendar 
month. 
The 30-Day Pass is good for unlimited travel on all local bus routes and is valid for a period of 30 
consecutive days. The first use of the pass begins the 30-day period. 

University Pass Program 

University Pass 

 

http://www.octa.net/
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The University Pass is a discounted pass, which identifies the university and the associated 
student, faculty, or staff member. The pass is valid for payment of the full cash fare on all OCTA 
local routes.  

For each card read by OCTA’s bus farebox, the university agrees to pay the college/university 
reduced price one-way fare, to a monthly maximum (cap) of the price for students. 

Participating Universities: CSU Fullerton, Chapman University, UC Irvine 

Employer Perk Pass 

Employer Pass 
The Employer Pass is a discounted pass which identifies the contracting employer. The pass is 
valid for one calendar year.  For each card read by OCTA’s bus fare box, the employer agrees to 
pay the one- way fare, to a monthly cap price per employee. 

College Programs 

Eligible riders include students enrolled in a public or private community college, trade and/or 
technical school that participates in the college pass program. To be eligible, students must be 
enrolled in 9 or more units per term. Mobile passes are to be distributed based on the approved 
list provided to OCTA by the participating colleges. 

College Monthly30 Day CapPass 
Students utilizing an account-based fare option such as the smart card or mobile application will 
earn credit towards a monthly fare cap, until that cap is reached. Any rides after the cap is reached 
will not be charged. Credit earned towards the cap is valid only during the calendar month. 
The College 30-Day Pass is valid for 30 consecutive days for both magnetic and electronic 
versions. The first use of the pass begins the 30-day period. This pass is valid for payment of the 
full cash fare on all OCTA local routes. 

College Pass Program 
Some college student identification cards are valid for participating colleges. The college student 
identification cards are only valid for those not using mobile pass ticketing. Colleges activate 
student identification cards at registration for the students and are valid for the school semester. 
This pass is valid for payment of the full cash fare on all OCTA local routes. 

Students may only use one form of college pass media either mobile or magnetic passmobile or 
physical Wave card type in one semester. 

Participating Colleges: Coastline College, Cypress College, Fullerton College, Golden 
West College, Irvine Valley College, Rancho Santiago College, Rancho Santiago 
Continuing Education, Saddleback College, Santa Ana College, Santa Ana and Rancho 
Santiago Continuing Education 
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Paratransit Fares 

For information on qualifying for a paratransit fare, contact OC Access Eligibility at 714-560-5956, 
OC Access Customer Relations at 800-636-7433, or visit http://www.octa.net/.    

ACCESS Base Fare 
OCTA ACCESS is a shared ¾ mile ride, curb-to-curb paratransit service for persons who are 
unable to use the regular public bus service because of their disability.  Persons who meet the 
ADA criteria and are certified as ADA eligible may receive this service.  ACCESS trips must be 
scheduled one to seven days in advance. 

Paratransit ADA Personal Care Attendant (PCA) 
An ADA eligible person must be approved eligible for a PCA and inform the reservation operator 
at the time when the reservation is made for a PCA to ride for free. 

Paratransit Companion of ADA Eligible Rider  
Paratransit Companions are required to pay the full fare per trip OC Access fare. 

Paratransit Eligible Local Bus Fare 
Paratransit eligible riders on the fixed route service are eligible for a reduced fare when presenting 
any Paratransit Eligible Reduced Fare Identification Card. Any paratransit client who has 
restricted, trip-by-trip, or temporary eligibility and can utilize fixed route service for some of their 
trips, may ride OCTA’s fixed route service at a reduced fare.  

Additionally, the base fare for a personal care attendant (PCA) who aids an ADA eligible person 
when accompanying a paratransit eligible rider is also reduced.  

OC Flex 

OC Flex is an on-demand, curb-to-curb shuttle service offered by the Orange County 
Transportation Authority that operates in parts of Aliso Viejo, Laguna Niguel and Mission Viejo. 
Within this zone, unlimited rides are only $4.50 per day, seven days a week. OC Flex does not 
run on a fixed route like regular bus service. OC Flex is a shared-ride service. Other customers 
may be picked up and dropped off while you're onboard. 

The regular day pass and regular 30-day pass are valid fares for use on the OC Flex service 
provided the pass is not expired. Metrolink and Amtrak transfers are also valid fares for use on 
the OC Flex service provided the pass is not expired. 

OC Flex service is most convenient when using our mobile application. If you do not have a 
smartphone or would feel more comfortable talking to our customer service staff, call at 714-
560-FLEX to book your ride.

Day Pass 
Unlimited local rides all day are only $4.50 when paid on the OC Flex Mobile App or $5 cash 
onboard. 

http://www.octa.net/
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Free Rides 

California Peace Officer, Firefighter, Military Courtesy Fare  
Any California peace officer, firefighter, or United States military personnel may ride, without 
payment of fare, on any regularly scheduled local fixed-route bus.  

A California peace officer is any sworn officer of the law, including city police officers, county 
sheriff and marshal deputies, district attorney investigators, college/university police officers, 
police reserve officers, and State Highway Patrol officers, with an identification card or badge 
issued by the employing agency which clearly states that the person is a sworn California peace 
officer.  Firefighting personnel include all local, municipal, county, state, and federal firefighters 
with an identification card and badge issued by the employing agency which clearly states that 
the person is a sworn firefighter.  Military personnel include active participants in the United States 
armed forces while in uniform or with a valid military identification card.  

Children 
Children ages 5 and under must be accompanied on a bus by a fare-paying passenger.  Up to 
three children may ride free with a fare-paying passenger. 

Youth 
Youth ages 6 through 18 are free with valid fare media. Effective February 14, 2022. 

Mobility Trainer 
A qualified mobility trainer may ride, without payment of fare, on any regularly scheduled local 
fixed-route bus while working with disabled individuals and by presenting a valid mobility trainer 
identification card. A mobility trainer is an individual who serves as an attendant from a social 
service agency located within Orange County and trains persons with disabilities or service 
animals to utilize fixed route service, and who possesses an OCTA issued mobility trainer 
identification card.  The free fare is exclusively restricted to travel training trips when 
accompanying clients. 

Metrolink Transfer 
Passengers on Metrolink may transfer to an OCTA local fixed route line that directly connects with 
Metrolink trains at rail stations by showing their validated Metrolink ticket or pass for that day.   

Interagency Transfer 
Interagency transfers are issued by bus transit agencies connecting with OCTA.  The interagency 
transfer to OCTA service is valid on the first ride only of the OCTA connecting route and is valued 
at the base fare price.   

Some agencies may issue a Day Pass in lieu of an interagency transfer.  This Day 
Pass is accepted by OCTA as an interagency transfer for the connecting ride only. OCTA’s Day 
Pass is accepted as an interagency transfer for the connecting ride only by bus transit agencies 
connecting with OCTA. 

Tariff Policies 
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Bus Pass Vendor Program 
Any agency, school, retailer, city, employer, or other entity may apply and must meet specified 
criteria to be approved by OCTA to participate in the OCTA Bus Pass Vendor program.  If 
approved, select OCTA passes may be purchased from OCTA and resold or otherwise 
distributed.  OCTA discounts the total order cost according to the chart on the following page. 

Order Amount Discount 

$1000 - $2000 2% 

$2001 - $3000 3% 

$3001 - $4000 4% 

$4001 or more 5% 

Construction Mitigation 
The Chief Executive Officer is authorized to make changes to OCTA’s adopted passenger fare 
schedule for the purposes of mitigating construction inconveniences. 

Customer Complaints 
The Chief Executive Officer is authorized to permit the Customer Relations Department to issue 
a prepaid day pass in response to a customer complaint. In each case, the Customer Relations 
Department Manager, Section Manager or Supervisor must authorize the transaction.  An 
individual customer may receive no more than one prepaid day pass in a three-month period. 

Promotional Fare 
The Chief Executive Officer is authorized to make changes in OCTA’s adopted passenger fare 
schedule for promotional purposes to encourage ridership on new and/or restructured routes or 
service and in specific target areas or markets. 

Promotional Fare Products epaid Day Passes and 30-Day Passes 
The Chief Executive Officer is authorized to make changes in OCTA’s adopted passenger fare 
schedule for promotional purposes.  Promotion may be identified to a specific route, area, or rider 
group (for examplesuch as, students, home-to-work commuters, senior citizens, etc.).  Prepaid 
day passes, 30-day passes may be used as promotional fare media. A promotional product with 
a predefined period or value may be paired with wave fare media.  These fare media may be 
distributed through visits to schools, senior centers, etc. or through direct mail or newspaper 
advertising as a mail-in request for a prepaid day pass, a discount for a 30-day pass or a drawing 
for a full value 30-day pass. 30-day passes may also be discounted to encourage the use of 
prepaid faresperiod-based product, such as a day or monthly pass, a discount equal to a monthly 
cap, or the full value of a monthly cap.  The daily or monthly cap may also be discounted to 
encourage use of wave fare media. 

Cash Fare Reductions 
Reduced or free fares may be used, for example, to encourage ridership on a new route, routes 
not meeting performance goals or on special services. Reduced or free fare promotions may not 
exceed two weeks in duration. 

Peak Period 
The peak period is weekdays from 6:00 a.m. to 9:00 a.m. and from 3:00 p.m. to 6:00 p.m. 
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Off-Peak Period 
The off-peak is all times other than the peak period (weekdays from 6:00 a.m. to 9:00 a.m. and 
from 3:00 p.m. to 6 p.m.).  This includes all other weekday times and all weekend times 
(Saturdays, Sundays, and holidays). 

System-Wide Promotional Fares 
In addition to promotional fares targeted to individual routes, services or markets, system-wide 
reduced fares may be proposed, on a periodic basis, as a part of the overall marketing program. 
All such system-wide promotions shall require the Board of Directors’ approval. 

Introductory Fare Discounts 
To promote new and improved services on certain routes, the Board of Directors may approve 
lower fares on these routes for a specified period. 

Risk Management 
The Chief Executive Officer is authorized to permit the Risk Management Department to issue a 
prepaid day pass or passes to a customer as a settlement for a claim. 
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Glossary 

Disabled Person 
A person with a disability is any individual with illness, injury, age, congenital malfunction, other 
permanent or temporary incapacity. A disabled person can be an individual confined to a 
wheelchair who is unable, without special facilities, special planning or design, to utilize public 
transportation facilities and services as effectively as a person who is not so affected.   

Mobility Trainer 
A mobility trainer is an individual who serves as an attendant for a social service agency and 
trains persons with disabilities to utilize fixed route service. The trainer possesses an OCTA 
issued mobility trainer identification card.    

Paratransit ADA Personal Care Attendant (PCA) 
A personal care attendant (PCA) is an individual who aids an ADA eligible person for that person 
to be able to complete the paratransit trip. An ADA eligible person must be approved eligible for 
a PCA. 

Senior 
A senior citizen is any individual 60 years of age or over who presents any legally accepted proof 
of age, such as a valid driver’s license, red, white and blue Medicare card, Department of Motor 
Vehicles (DMV) Identification Card, OCTA Senior Citizen Identification Card, or other government 
issued identification showing age to be 60 years or older. 

Youth 
A youth is defined as an individual ages 6-18 years old. 

Wave 
Wave is the official brand for OCTA’s Rider Validation System, an account-based system with 
physical and virtual smartcards that facilitate fare collection and boardings based on rider 
classification or eligibility for reduced fare programs. 

7 

550 South Main Street 
P.O. Box 14184 
Orange, CA 92863-1584 
(714) 636-RIDE (7433)
(949) 636-RIDE (7433)
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Fares    
    
Local Bus (1-499, 529, 543, 560, 862)       

  Regular  
Reduced 

(Senior/Disabled) Youth 
One-way1,2,5,13 $ 2.00 $ 0.75 $ 0.00 
Open Payment Day Cap1 $ 5.00    

Wave Day Cap1,3 $ 4.50 $ 1.35  

Wave Monthly Cap1,4 $ 69.00 $ 22.25  

     
   
   
University Pass Program       
 Student Faculty/Staff  
One-way10 $ 1.25 $ 1.25  
Monthly cap10 $ 45.00 $ 69.00  
    
    
    
Employer Pass Program - Perk    
  Employee    
One-way11 $ 1.25   
Monthly cap11 $ 69.00   
    
    
    
College Pass Program        
 Student9 Student6  
One-way7,8,9 $ 0.00 $ 2.00  
30-Day College Cap (Magnetic and Mobile)6  $ 46.00  
    
    

 
Paratransit (ACCESS)        

 All Ages    
Base Fare12 $ 3.60  

  
Companion of ADA Eligible Rider $ 3.60    
ADA Personal Care Attendant $ 0.00    
ACCESS Eligible Local Bus Fare $ 0.25    
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OC Flex       
 All Ages 

OC Flex Fare $ 5.00 
OC Flex Media Pre-Paid $ 4.50 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: 
1Measure M2 subsidizes a portion of Senior/Disabled fares. 
2M2 subsidizes $1.25 of Base Fare during peak hours, and $0.25 of base fare during non-peak hours on single ride fares. 
3M2 subsidizes $1.00 of reduced-price fares of $2.50 for day passes and $2.35 prepaid day passes. 
4M2 subsidizes $12.75 of reduced-price fare of $35.00 for 30-day passes. 
5Youth Fares are subsidized through grants provided by Low Carbon Transit Operations Program (LCTOP), effective 2/14/2022. 
6College 30-Pass – Available for students enrolled full-time or part-time in colleges not participating in the College Pass Program 
7College Pass Program - Fees are negotiated for each particular contract. Students receive fare media upon registration and based 
on their student status. 
8Cost paid by district, calc. actual revenue cost of the semester boarding/ total eligible students. 
9Not eligible for any college that is not a part of the College Pass Program.  
10The university agrees to pay the base fare of $1.25, to a monthly maximum (cap) of the Regular 30-Day Pass price of $45.00 for 
students and a monthly maximum (cap) of the Regular 30-Day Pass price of $69.00 for faculty and staff members. 
11The employer agrees to pay the base fare of $1.25, to a monthly maximum (cap) of the Regular 30-Day Pass price of $69.00 per 
employee eligible for any college that is not a part of the College Pass Program. 
12M2 subsidizes 10% of Base Fare = $0.40. 
13For each paid one-way fare the rider will be granted a free 2-hour transfer from the time fare is validated. 
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Local Bus – Regular / Reduced Fares 
 
Regular fares apply to passengers ages 19-59, except where otherwise noted. 
 
Reduced fares apply to passengers 60 and older or people with disabilities. For information on 
qualifying for a reduced fare, contact the Reduced Fare ID department at 714-560-5596 or visit 
http://www.octa.net/.    
 
One-way 
The one-way fare cash payment is good on all local bus routes. One-way fares will earn credit 
towards just a day cap if the same open loop payment source is used.  
 
One-way fares on Wave media earn credit toward daily and monthly caps and include a free 2-
hour transfer upon fare validation. Cash fares do not count toward fare capping. 
 
Open Payment Day Cap 
A daily fare cap will be applied for an open loop payment source that reaches the set limit. Once 
the limit is reached all subsequent payments using the same payment source will not incur 
additional charges. Once reached the cap will be good for unlimited rides that day on all local bus 
routes and valid until end of the transit day (2:59am). 
  
Wave Day Cap 
A daily fare cap will be applied for an account-based fare media that reaches the set limit. Once 
the limit is reached all subsequent payments using the same payment media will not incur 
additional charges. Once reached the cap will be good for unlimited rides that day on all local bus 
routes and valid until end of the transit day (2:59am). 
 
WAVE Monthly Cap 
Customers utilizing an account-based fare option such as the smart card or mobile application 
will earn credit towards a monthly fare cap, until that cap is reached. Any rides after the cap is 
reached will not be charged. Credit earned towards the cap is valid only during the calendar 
month. 
 
University Pass Program 
 
University Pass 
The University Pass is a discounted pass, which identifies the university and the associated 
student, faculty, or staff member. The pass is valid for payment of the full cash fare on all OCTA 
local routes.  
 
For each card read by OCTA’s bus farebox, the university agrees to pay the college/university 
reduced price one-way fare, to a monthly maximum (cap) of the price for students. 
 

Participating Universities: CSU Fullerton, Chapman University, UC Irvine 
 

 
 

 

http://www.octa.net/
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Employer Perk Pass 
 
Employer Pass 
The Employer Pass is a discounted pass which identifies the contracting employer. The pass is 
valid for one calendar year.  For each card read by OCTA’s bus fare box, the employer agrees to 
pay the one- way fare, to a monthly cap price per employee. 
 
College Programs 
 
Eligible riders include students enrolled in a public or private community college, trade and/or 
technical school that participates in the college pass program. To be eligible, students must be 
enrolled in 9 or more units per term. Mobile passes are to be distributed based on the approved 
list provided to OCTA by the participating colleges. 
 
College Monthly Cap 
Students utilizing an account-based fare option such as the smart card or mobile application will 
earn credit towards a monthly fare cap, until that cap is reached. Any rides after the cap is reached 
will not be charged. Credit earned towards the cap is valid only during the calendar month. 
 
College Pass Program 
Some college student identification cards are valid for participating colleges. The college student 
identification cards are only valid for those not using mobile pass ticketing. Colleges activate 
student identification cards at registration for the students and are valid for the school semester. 
This pass is valid for payment of the full cash fare on all OCTA local routes. 
 
Students may only use one form of college pass media either mobile or physical Wave card type 
in one semester. 
 

Participating Colleges: Coastline College, Cypress College, Fullerton College, Golden 
West College, Irvine Valley College, Rancho Santiago College, Rancho Santiago 
Continuing Education, Saddleback College, Santa Ana College, Santa Ana and Rancho 
Santiago Continuing Education 

 
Paratransit Fares 
 
For information on qualifying for a paratransit fare, contact OC Access Eligibility at 714-560-5956, 
OC Access Customer Relations at 800-636-7433, or visit http://www.octa.net/.    
 
ACCESS Base Fare 
OCTA ACCESS is a shared ¾ mile ride, curb-to-curb paratransit service for persons who are 
unable to use the regular public bus service because of their disability.  Persons who meet the 
ADA criteria and are certified as ADA eligible may receive this service.  ACCESS trips must be 
scheduled one to seven days in advance. 
 
Paratransit ADA Personal Care Attendant (PCA) 
An ADA eligible person must be approved eligible for a PCA and inform the reservation operator 
at the time when the reservation is made for a PCA to ride for free. 

 

 

http://www.octa.net/
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Paratransit Companion of ADA Eligible Rider  
Paratransit Companions are required to pay the full fare per trip OC Access fare. 
 
Paratransit Eligible Local Bus Fare 
Paratransit eligible riders on the fixed route service are eligible for a reduced fare when presenting 
any Paratransit Eligible Reduced Fare Identification Card. Any paratransit client who has 
restricted, trip-by-trip, or temporary eligibility and can utilize fixed route service for some of their 
trips, may ride OCTA’s fixed route service at a reduced fare.  
 
Additionally, the base fare for a personal care attendant (PCA) who aids an ADA eligible person 
when accompanying a paratransit eligible rider is also reduced.  
 
OC Flex 
 
OC Flex is an on-demand, curb-to-curb shuttle service offered by the Orange County 
Transportation Authority that operates in parts of Aliso Viejo, Laguna Niguel and Mission Viejo. 
Within this zone, unlimited rides are only $4.50 per day, seven days a week. OC Flex does not 
run on a fixed route like regular bus service. OC Flex is a shared-ride service. Other customers 
may be picked up and dropped off while you're onboard. 
 
The regular day pass and regular 30-day pass are valid fares for use on the OC Flex service 
provided the pass is not expired. Metrolink and Amtrak transfers are also valid fares for use on 
the OC Flex service provided the pass is not expired. 
 
OC Flex service is most convenient when using our mobile application. If you do not have a 
smartphone or would feel more comfortable talking to our customer service staff, call at 714-
560-FLEX to book your ride. 
 
Day Pass 
Unlimited local rides all day are only $4.50 when paid on the OC Flex Mobile App or $5 cash 
onboard. 
 
Free Rides 
 
California Peace Officer, Firefighter, Military Courtesy Fare  
Any California peace officer, firefighter, or United States military personnel may ride, without 
payment of fare, on any regularly scheduled local fixed-route bus.  
 
A California peace officer is any sworn officer of the law, including city police officers, county 
sheriff and marshal deputies, district attorney investigators, college/university police officers, 
police reserve officers, and State Highway Patrol officers, with an identification card or badge 
issued by the employing agency which clearly states that the person is a sworn California peace 
officer.  Firefighting personnel include all local, municipal, county, state, and federal firefighters 
with an identification card and badge issued by the employing agency which clearly states that 
the person is a sworn firefighter.  Military personnel include active participants in the United States 
armed forces while in uniform or with a valid military identification card.  
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Children 
Children ages 5 and under must be accompanied on a bus by a fare-paying passenger.  Up to 
three children may ride free with a fare-paying passenger. 
 
Youth 
Youth ages 6 through 18 are free with valid fare media. Effective February 14, 2022. 
 
Mobility Trainer 
A qualified mobility trainer may ride, without payment of fare, on any regularly scheduled local 
fixed-route bus while working with disabled individuals and by presenting a valid mobility trainer 
identification card. A mobility trainer is an individual who serves as an attendant from a social 
service agency located within Orange County and trains persons with disabilities or service 
animals to utilize fixed route service, and who possesses an OCTA issued mobility trainer 
identification card.  The free fare is exclusively restricted to travel training trips when 
accompanying clients. 
 
Metrolink Transfer 
Passengers on Metrolink may transfer to an OCTA local fixed route line that directly connects with 
Metrolink trains at rail stations by showing their validated Metrolink ticket or pass for that day.   
 
Interagency Transfer 
Interagency transfers are issued by bus transit agencies connecting with OCTA.  The interagency 
transfer to OCTA service is valid on the first ride only of the OCTA connecting route and is valued 
at the base fare price.   
 
Some agencies may issue a Day Pass in lieu of an interagency transfer.  This Day 
Pass is accepted by OCTA as an interagency transfer for the connecting ride only. OCTA’s Day 
Pass is accepted as an interagency transfer for the connecting ride only by bus transit agencies 
connecting with OCTA. 
 
Tariff Policies 
 
Construction Mitigation 
The Chief Executive Officer is authorized to make changes to OCTA’s adopted passenger fare 
schedule for the purposes of mitigating construction inconveniences. 
 
Customer Complaints 
The Chief Executive Officer is authorized to permit the Customer Relations Department to issue 
a prepaid day pass in response to a customer complaint. In each case, the Customer Relations 
Department Manager, Section Manager or Supervisor must authorize the transaction.  An 
individual customer may receive no more than one prepaid day pass in a three-month period. 
 
Promotional Fare Products 
The Chief Executive Officer is authorized to make changes in OCTA’s adopted passenger fare 
schedule for promotional purposes.  Promotion may be identified to a specific route, area, or rider 
group (such as students, home-to-work commuters, senior citizens, etc.).   A promotional product 
with a predefined period or value may be paired with wave fare media.  These fare media may be 
distributed through schools, senior centers, etc. or through direct mail or newspaper advertising 
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as a mail-in request for a period-based product, such as a day or monthly pass, a discount equal 
to a monthly cap, or the full value of a monthly cap.  The daily or monthly cap may also be 
discounted to encourage use of wave fare media. 

Fare Reductions 
Reduced or free fares may be used, for example, to encourage ridership on a new route, routes 
not meeting performance goals or on special services. Reduced or free fare promotions may not 
exceed two weeks in duration. 

Peak Period 
The peak period is weekdays from 6:00 a.m. to 9:00 a.m. and from 3:00 p.m. to 6:00 p.m. 

Off-Peak Period 
The off-peak is all times other than the peak period (weekdays from 6:00 a.m. to 9:00 a.m. and 
from 3:00 p.m. to 6 p.m.).  This includes all other weekday times and all weekend times 
(Saturdays, Sundays, and holidays). 

System-Wide Promotional Fares 
In addition to promotional fares targeted to individual routes, services or markets, system-wide 
reduced fares may be proposed, on a periodic basis, as a part of the overall marketing program. 
All such system-wide promotions shall require the Board of Directors’ approval. 

Introductory Fare Discounts 
To promote new and improved services on certain routes, the Board of Directors may approve 
lower fares on these routes for a specified period. 

Risk Management 
The Chief Executive Officer is authorized to permit the Risk Management Department to issue a 
prepaid day pass or passes to a customer as a settlement for a claim. 

Glossary

Disabled Person 
A person with a disability is any individual with illness, injury, age, congenital malfunction, other 
permanent or temporary incapacity. A disabled person can be an individual confined to a 
wheelchair who is unable, without special facilities, special planning or design, to utilize public 
transportation facilities and services as effectively as a person who is not so affected.   

Mobility Trainer 
A mobility trainer is an individual who serves as an attendant for a social service agency and 
trains persons with disabilities to utilize fixed route service. The trainer possesses an OCTA 
issued mobility trainer identification card.    

Paratransit ADA Personal Care Attendant (PCA) 
A personal care attendant (PCA) is an individual who aids an ADA eligible person for that person 
to be able to complete the paratransit trip. An ADA eligible person must be approved eligible for 
a PCA. 
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Senior 
A senior citizen is any individual 60 years of age or over who presents any legally accepted proof 
of age, such as a valid driver’s license, red, white and blue Medicare card, Department of Motor 
Vehicles (DMV) Identification Card, OCTA Senior Citizen Identification Card, or other government 
issued identification showing age to be 60 years or older. 

Youth 
A youth is defined as an individual ages 6-18 years old. 

Wave 
Wave is the official brand for OCTA’s Rider Validation System, an account-based system with 
physical and virtual smartcards that facilitate fare collection and boardings based on rider 
classification or eligibility for reduced fare programs. 

550 South Main Street 
P.O. Box 14184 
Orange, CA 92863-1584 
(714) 636-RIDE (7433)
(949) 636-RIDE (7433)
www.octa.net
 



Amendment to Fare Policy



Background

• The Board of Directors approved the implementation of a new Rider
Validation System (RVS) on October 23, 2023, to replace OCTA’s
current fare collection system

• The new RVS is scheduled to be implemented in summer 2025

2

Benefits to Riders 

• Convenience 

• Fare equity 

• Payment flexibility 

Benefits to OCTA 

• Ability to improve existing fare policy

• Ridership and data collection 

• Faster passenger boarding time

OCTA – Orange County Transportation Authority



Current Fare Collection System

• Genfare Fareboxes

oAccepts cash/coin

oMagnetic-striped passes (non-reusable)

oOver 24 years old

• Mobile Ticketing

oOriginally launched 2015

oOnboard validators installed in 2018

oValidators scan mobile ticketing barcodes

3



New RVS - Key Features

• Contactless smartcard

• Stored value/account based

• Improved retail network

• Mobile ticketing

• Public and institutional websites

• Open payments

• Accepts cash/coin

• Fare policy flexibility

4



While the RVS can incorporate OCTA’s existing fare policy it also 
provides the flexibility to offer improvements such as:

Fare Policy Flexibility

5

Fare Capping

Passengers pay per trip 
until they reach a 
daily or monthly cap, 
guaranteeing they always 
pay the lowest fare. 

Transfer Pricing

For example, free 
transfers for two hours 
after initial boarding.

Promotions

Integrate promotional 
and period passes. 



Potential Fare Policy Changes – OC Bus

• Implement daily and monthly fare caps at the current cost of passes

• Implement free two-hour transfer period

6

Fare Type Regular
Reduced
(Senior 

/Disabled)
Youth College

Single Fare - One 
Way $ 2.00 $ 0.75 $ 0.00 $ 2.00

Open Payment - 
Day Cap

$ 5.00 N/A N/A N/A

Daily Cap $ 4.50 $ 1.35 N/A N/A

Monthly Cap $ 69.00 $ 22.25 N/A $ 46.00



Benefits of Potential Changes to Riders
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Equity, Flexibility, and Savings with 

Fare Capping

• No up-front cost for monthly passes: 
Passengers pay per ride instead of paying 
for a monthly pass in advance. 

• Daily and monthly fare caps: 
After reaching the daily or monthly cap, 
passengers ride free for the rest of the day 
or month. 

Simplicity

• No need to 
choose a pass: 
Passengers 
automatically pay 
the lowest fare 
without deciding 
which pass to buy. 

Free Transfers

• Free two-hour 
transfers: 
Passengers can 
transfer buses for 
free within a 
two-hour window. 



Financial Impact Of Potential Changes

• The annual financial impact to fare revenue is estimated to be a 
reduction of $2 million (-8.7 percent) dollars annually.

• Anticipated reduction in revenue is associated with the 30-day pass 
as well as implementation of the two-hour transfer, which is 
anticipated to impact day pass sales.

8



Recommendations

• Approve the implementation of daily and monthly fare caps at the 
current cost of passes, which is $5 for a day pass and $69 for a 
monthly pass

• Approve the implementation of a free two-hour transfer period

• Approve OCTA’s Schedule of Tariffs dated July 9, 2025

9



Next Steps

• If approved, the updated amended Fare Policy would be implemented in 
coordination with the rollout of the RVS system in summer 2025

• A comprehensive marketing and customer communications campaign 
would begin in April 2025

10



                                                                                       COMMITTEE TRANSMITTAL 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
 
November 25, 2024 
 
 
To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board 

Subject: Award the Purchase of Zero-Emission Buses 

Transit Committee Meeting of November 14, 2024 
 
Present: Directors Harper, Jung, Klopfenstein, and Sarmiento 
Absent: Director Amezcua 
 
Committee Vote 
 
This item was passed by the Members present. 
 
Committee Recommendation(s) 
 
A. Approve the selection of New Flyer of America Inc. as the firm to provide 

40 fuel-cell electric buses intended to replace 40 compressed natural 
gas buses that have exceeded their useful life. 

 
B. Authorize the Chief Executive Officer to negotiate and execute Purchase 

Order No. C-3-3021 between the Orange County Transportation 
Authority and New Flyer of America Inc., in the amount of $63,594,512 
for the purchase of up to 40, 40-foot fuel-cell electric buses. 

 
C. Approve the selection of New Flyer of America Inc. as the firm to provide 

ten battery-electric buses intended to replace ten compressed natural 
gas buses that have exceeded their useful life. 

 
D. Authorize the Chief Executive Officer to negotiate and execute Purchase 

Order No. C-3-3022 between the Orange County Transportation 
Authority and New Flyer of America Inc., in the amount of $13,870,388, 
for the purchase of up to ten, 40-foot battery-electric buses. 

 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California  92863-1584 / (714) 560-OCTA (6282) 

November 14, 2024 
 
 
To: Transit Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Award the Purchase of Zero-Emission Buses
 
 
Overview 
 
The California Air Resources Board passed the Innovative Clean Transit Rule 
in 2018 requiring transit agencies to transition their bus fleets to 100 percent 
zero-emission buses by the year 2040. The Orange County Transportation 
Authority intends to replace 50 compressed natural gas buses from the current 
fleet that have met their useful life with ten battery-electric buses and 40 fuel-cell 
electric buses. Quotes were requested from a qualified firm under the California 
Statewide Contract for Zero-Emission Transit Buses issued by the State of 
California’s Department of General Services.  Board of Directors’ approval is 
requested to award an agreement for the purchase of these vehicles. 
 
Recommendations  
 
A. Approve the selection of New Flyer of America Inc. as the firm to provide 

40 fuel-cell electric buses intended to replace 40 compressed natural gas 
buses that have exceeded their useful life.   

 
B. Authorize the Chief Executive Officer to negotiate and execute  

Purchase Order No. C-3-3021 between the Orange County Transportation 
Authority and New Flyer of America Inc., in the amount of $63,594,512, for 
the purchase of up to 40, 40-foot fuel-cell electric buses. 

 
C. Approve the selection of New Flyer of America Inc. as the firm to provide 

ten battery-electric buses intended to replace ten compressed natural gas 
buses that have exceeded their useful life.   

 
D. Authorize the Chief Executive Officer to negotiate and execute  

Purchase Order No. C-3-3022 between the Orange County Transportation 
Authority and New Flyer of America Inc., in the amount of $13,870,388, for 
the purchase of up to ten, 40-foot battery-electric buses. 
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Discussion 
 
The California Air Resources Board (CARB) passed the Innovative Clean Transit 
(ICT) Rule in 2018 requiring all public transit agencies to transition their bus 
fleets to zero-emission technologies by year 2040. The ICT rule requires  
25 percent of new bus purchases to be zero-emission buses (ZEB) starting in 
2023 and increasing to 50 percent in 2026. In 2029, all bus purchases must be 
for ZEB with the goal of a complete transition to a ZEB fleet by 2040.  
 
The Orange County Transportation Authority (OCTA) initiated a pilot program to 
test both existing ZEB technologies, starting with the introduction of ten hydrogen  
fuel-cell electric buses (FCEB) which were placed into service in early 2020, and 
followed by ten battery electric buses (BEB) introduced in 2022. The ZEB Pilot 
Program has enabled OCTA to gain necessary operational and technological 
experience for each ZEB type available to shape and define the fleet mix 
required to meet the service demands of Orange County.  
 
The new buses will be equipped with all OCTA-required equipment and branding 
requirements, which includes exterior paint and OC Bus branding for use in 
regular service.  In addition, these buses will include an on-board video 
surveillance system (OBVSS) equipped with reverse-motion and interior  
360-degree cameras, fire and hydrogen detection systems, driver barriers, 
three-position bicycle racks, awareness monitors/displays, provisions to mount 
devices at the front and rear doors for electronic fare transactions, radio 
communication system wiring and components, as well as all other systems and 
components required for a full integration of these buses into the OCTA fleet. 
 
Grant funding for the purchase of the FCEBs will come from various state and 
federal sources including the Transit and Intercity Rail Capital Program, Low 
Carbon Transit Operations Program, Congestion Mitigation and Air Quality 
(CMAQ), and the Conservation Reserve Program (CRP). The BEBs will also be 
purchased with grant funding from the SB 125 (Chapter 54, Statutes of 2023) 
Transit Program, CMAQ, and CRP. 
 
Procurement Approach 
 
According to the Federal Transit Administration (FTA), public transit agencies 
are encouraged to use cooperative agreements for the procurement of common 
goods and services to foster greater economy and efficiency.  As such, OCTA 
identified existing cooperative agreements issued by the State of California’s 
Department of General Services (DGS) that contain an assignability clause and 
include the type of buses needed by OCTA.   
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These procurements were handled in accordance with OCTA-approved 
procedures for acquisition through assigned contract rights, also known as 
piggybacking. OCTA’s piggybacking policies and procedures authorized OCTA 
to request pricing directly from the qualified firm if the existing agency’s 
agreement only lists one qualified firm that can meet OCTA’s specifications. 
  
On March 22, 2024, OCTA requested quotes from New Flyer of America Inc. 
(New Flyer), an awarded participant, to provide pricing for FCEBs and BEBs.  
DGS awarded the BEB contracts through a competitive procurement process to 
three manufacturers: BYD Motors, Inc. (BYD), Proterra, and New Flyer. 
However, Proterra is undergoing bankruptcy proceedings, and the bus offered 
by BYD does not meet OCTA's technical requirements. As a result, New Flyer is 
the only manufacturer on the BEB approved list that meets OCTA's 
specifications and is also the only manufacturer on the FCEB approved DGS 
award list. 
 
On May 15, 2024, quotes were received and reviewed by staff from the Contracts 
Administration and Materials Management and Transit Technical Services 
departments. OCTA met with New Flyer to discuss technical requirements, 
among other issues including warranty and acceptance payment process.   
 
To meet OCTA’s standard vehicle inspection procedures and ensure that new 
buses are operating successfully, OCTA requires the lead bus in production to 
achieve 40 hours of uninterrupted service before proceeding with the full 
production.  This requirement exceeds the standard DGS acceptance process. 
As part of the negotiation for these buses, OCTA has preliminarily agreed to 
provide milestone payments per bus and cover the acceptance fee for the 
pilot/lead buses.  
 
Optional equipment that is specific to OCTA such as the Cradlepoint mobile 
routers, Kidde Fire suppression system, and March Networks OBVSS accounted 
for approximately four percent of the overall cost per BEB and FCEB.  Staff 
conducted a cost-price analysis comparing the equipment in the FCEBs 
purchased in 2018 and BEBs purchased in 2020 to the proposed pricing for the 
current ZEB procurement. In 2018, the costs of OBVSS for the FCEBs were 
incorporated into the base price, making direct comparison difficult. Staff 
conducted a cost-price analysis on the remaining equipment. The cost of 
Cradlepoint mobile routers has decreased by 83 percent, while the cost of Kidde 
Fire suppression system has decreased by 60 percent.  
 
OCTA last purchased BEBs in 2020. During the period of 2020 to 2024, the 
Producer Price Index (PPI) for transportation equipment increased by 
approximately 87 points, or about 33 percent. In comparison, when evaluating 
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the cost of equipment from OCTA's 2020 BEB purchase against the proposed 
costs in 2024, the average cost of Cradlepoint mobile routers, and Kidde Fire 
system have increased by only 20 percent, which is lower than the PPI. Pricing 
for the OBVSS increased by 41 percent.  
 
Overall, the pricing for the equipment is deemed fair and reasonable when 
considering the changes reflected in the PPI and the limited competition among 
manufacturers. 
 
The initial quote for the purchase of 40 FCEBs was $69,764,991, and the cost 
for ten BEBs was $14,624,938 for a total cost of $84,389,929. Staff negotiated 
the vehicle pricing and sought the zero-emission vehicle sales tax exemption 
under Section 6377 of the California Revenue and Taxation Code that was 
extended until January 1, 2026. This tax exemption reduced the taxes on all 
buses from 7.75 percent per bus to 3.94 percent per bus. The total negotiated 
cost to replace the 50 buses that have exceeded their useful life with 40, 40-foot 
FCEBs and ten, 40-foot BEBs is $77,464,900, a total savings of $6,925,029 from 
the original quote. This includes a final cost of $63,594,512 for the purchase of 
40, 40-foot FCEBs and $13,870,388 for the purchase of ten BEBs. The total cost 
also includes all OCTA required equipment and branding, which is to be installed 
following delivery and acceptance.  
 
The FTA requires completion of a pre-award Buy America audit for purchases 
using FTA funds for rolling stock.  The audit is to verify the requirement that  
70 percent of the parts content of the vehicle to be purchased are made in the 
United States.  A recipient purchasing revenue service rolling stock with FTA 
funds must ensure that a pre-award audit is complete before the recipient enters 
into a formal contract for purchase.  The pre-award Buy America audit was 
performed by OCTA’s Internal Audit Department. 
 
Fiscal Impact 
 
Funds required for the FCEB purchase will be provided through FTA and funds 
for the BEB purchase will be provided through state and local sources. The 
amount budgeted for OCTA fiscal year 2024-25 is $74,500,000 and $77,464,900 
is required.  As a result, staff is requesting the approval of a budget transfer in 
the amount of $2,964,900. 
 
Summary 
 
Board of Directors’ approval is requested to authorize the Chief Executive Officer 
to negotiate and execute Purchase Order No. C-3-3021 between the Orange 
County Transportation Authority and New Flyer of America Inc., in the amount 
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of $63,594,512, for the purchase of up to 40, 40-foot fuel-cell electric buses, and 
Purchase Order No. C-3-3022 between the Orange County Transportation 
Authority and New Flyer of America Inc., in the amount of $13,870,388, for the 
purchase of up to ten, 40-foot battery-electric buses. 
 
Attachments 
 
A. Independent Pre-Award Agreed-Upon Procedures Applied to New Flyer’s 

Proposal for Forty 40-Foot Hydrogen Fuel Cell Buses 
B. Independent Pre-Award Agreed-Upon Procedures Applied to New Flyer’s 

Proposal for Ten 40-Foot Battery-Electric Buses 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by: 
 
 
 

  

Bill Habibe  Cliff Thorne 
Sr. Section Manager, Maintenance 
Transit Technical Services 
714-668-4574 

 Director, Maintenance Administration  
714-560-5975 

   
 
 
 

  

Pia Veesapen  Johnny Dunning Jr. 
Director, Contracts Administration and 
Materials Management 
714-560-5619 

 Chief Operating Officer, Operations 
714-560-5964 
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Independent Auditor Report 
 
The Internal Audit Department (Internal Audit) of the Orange County Transportation 
Authority (OCTA) has performed the procedures enumerated below on the vehicles 
proposed to be manufactured by New Flyer (Manufacturer) related to Requisition 
No. 32936.  The Manufacturer is responsible for the list of components for the rolling 
stock being purchased, including their origin, cost, and supporting cost documentation; 
the final assembly location and a listing of final assembly activities; and other Buy America 
compliance documentation. 
 
A recipient purchasing revenue service rolling stock with Federal Transit 
Administration (FTA) funds must ensure that a pre-award audit under Title 49 Code 
of Federal Regulations (CFR) § 663 is complete before the recipient enters into a 
formal contract for the purchase of such rolling stock. 
 
The Contracts Administration and Materials Management (CAMM) Department has 
agreed to, and acknowledged, that the procedures performed are appropriate to meet the 
intended purpose of ensuring that the proposed buses comply with Federal Buy America 
requirements. The agreed-upon procedures (AUP) are based on recommended 
procedures outlined in the FTA handbook, Conducting Pre-Award and Post-Delivery 
Audits for Rolling Stock Procurements. The procedures performed may not address all 
the items of interest to a user of this report and may not meet the needs of all users of 
this report and, as such, users are responsible for determining whether the procedures 
performed are appropriate for their purposes. 
 
Internal Audit was engaged by CAMM to perform this AUP engagement. Internal Audit 
conducted the AUP engagement in accordance with attestation standards established by 
the American Institute of Certified Public Accountants and Generally Accepted 
Government Auditing Standards. Internal Audit was not engaged to, and did not, conduct 
an examination or review engagement, the objective of which would be the expression of 
an opinion or conclusion, respectively, on the accounting records and compliance with 
the provisions of Federal Buy America requirements. Accordingly, Internal Audit does not 
express such an opinion or conclusion. Had Internal Audit performed additional 
procedures, other matters might have come to our attention that would have been 
reported to you.  
 
Internal Audit is required to be independent of the Manufacturer and CAMM, and to meet 
our other ethical responsibilities in accordance with the relevant ethical requirements 
related to our AUP engagement. 
 
The purpose of this report is to present the results of the procedures applied, and it is not 
suitable for any other purpose. This report is intended solely for the information and use 
of the CAMM Department of the Orange County Transportation Authority and is not 
intended to be, and should not be, used by anyone other than this specified party.  
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The procedures and results are as follows: 

70 Percent Domestic Requirement 

Procedures:  Internal Audit: 

• Obtained the complete component listing of the proposed buses documenting the
individual cost of each component and the total United States (U.S.) domestic
percentage of the total vehicle cost from the Manufacturer.

• Agreed cost for 49 components and related subcomponents representing at least
70 percent of the total U.S. domestic cost of the vehicle to recent invoices and/or price
quotations.

• For the components and related subcomponents selected above, obtained from the
supplier a signed Buy America Certification or a detailed listing identifying each
subcomponent’s country of origin and percentage of cost.

Results: Internal Audit calculated a U.S. domestic content of 71.63 percent from 49 
components and related subcomponents, as defined under Title 49 CFR § 661. See 
Schedule of Verified Components. 

Final Assembly in the United States 

Procedures:  Internal Audit: 

• Identified the proposed final assembly location from documentation provided by the
Manufacturer and confirmed that the proposed final assembly location is in the U.S.

• Compared the list of final assembly activities provided by the Manufacturer to the list
of activities that qualify as final assembly activities per the FTA Handbook and further
described in Appendix D to Title 49 CFR § 661.11 “Minimum Requirements for Final
Assembly”.

Results: The proposed final assembly location is in the U.S. and the list of proposed final 
assembly activities qualify as final assembly activities, as described in Appendix D to Title 
49 CFR § 661.11. 

FMVSS Compliance Certification 

Procedures:  Requested a copy of the Manufacturer’s self-certification information stating 
that the proposed vehicles will comply with the relevant Federal Motor Vehicle Safety 
Standards (FMVSS) issued by the National Highway Traffic Safety Administration in Title 
49 CFR § 571. 

Results: Internal Audit obtained the required FMVSS Self-Certification from the 
Manufacturer. 
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Pre-Award Buy America Compliance Certification 
 

As required by Title 49 of the Code of Federal Regulations, Part 663 – Subpart B, the 
Orange County Transportation Authority is satisfied that the vehicles to be purchased, 
forty 40-foot Hydrogen Fuel Cell Buses from New Flyer meet the requirements of 
49 United States Code 5323(j), as amended. The Orange County Transportation 
Authority’s Internal Audit Department has reviewed documentation provided by the 
manufacturer, which lists (1) the proposed component and subcomponent parts of the 
vehicles identified by manufacturer, country of origin, and cost; and (2) the proposed 
location of the final assembly point for the vehicles, including a description of the activities 
that will take place at the final assembly point and the cost of final assembly. 
 
 
Date:             ___June 11, 2024                __________ 
 

  
Signature:      ______  
 Ricco Bonelli, CIA 
 Principal Internal Auditor, Internal Audit 
 Orange County Transportation Authority 
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Pre-Award Federal Motor Vehicle Safety Standards 

Compliance Certification 
 

As required by 49 Code of Federal Regulations (CFR) § 663 – Subpart D, the Orange 
County Transportation Authority certifies that it received, at the pre-award stage, a copy 
of New Flyer’s self-certification information stating that the buses, forty 40-foot Hydrogen 
Fuel Cell Buses, will comply with the relevant Federal Motor Vehicle Safety Standards 
issued by the National Highway Traffic Safety Administration in 49 CFR § 571. 

 
Date:             ____June 11, 2024_________________ 
 

  
Signature:      ______  
 Ricco Bonelli, CIA 
 Principal Internal Auditor, Internal Audit 
 Orange County Transportation Authority 

 

 



    

 

 

May 10, 2024 

 

PRE-AWARD 
FMVSS COMPLIANCE CERTIFICATION 

 

Purchaser  : Orange County Transportation Authority 
Number of Buses : 40 
Description of Buses : XHE40 
New Flyer Build No. : New Flyer Option # 2024-046 

 
 

As required by Title 49 of the CFR, Part 663 – Subpart D, New Flyer of America Inc., on its behalf and on 

the behalf of its affiliates, New Flyer Industries Canada ULC, certifies that the above described buses to 

be manufactured for the above purchaser will comply with the relevant Federal Motor Vehicle Safety 

Standards issued by the National Highway Traffic Safety Administration in Title 49 of the Code of Federal 

Regulations, Part 571. 

 

 

NEW FLYER OF AMERICA INC. 
 
 
 
By:       
             
             Ian Macpherson 

Vice President, Engineering Services 
 
 

 
 



Vendor Name Component / Subcomponent Description
Percentage of 

Total Cost
MGM BRAKES AIR, BRAKES & LEVELING SYSTEM 0.10%
IO KMG BATTERY SYSTEM 6.46%
NEW FLYER OF AMERICA BATTERY SYSTEM 11.77%
CARFAIR COMPOSITES USA INC BODY APPLIED PARTS - INTERIOR 0.10%
ENGINEERED MACHINED PRODUCTS COOLING SYSTEM 0.48%
MODINE MANUFACTURING COOLING SYSTEM 2.54%
BYK RAK LLC CUSTOMER OPTIONS 0.26%
KIDDE AEROSPACE TECHNOLOGIES CUSTOMER OPTIONS 1.46%
MARCH NETWORKS CORPORATION CUSTOMER OPTIONS 0.61%
CONDUENT TRANSPORT SOLUTIONS INC DESTINATION SIGNS 1.53%
IO KMG DESTINATION SIGNS 0.26%
LUMINATOR TECHNOLOGY GROUP DESTINATION SIGNS 0.63%
VAPOR BUS INTERNATIONAL DOORS 1.78%
KONGSBERG POWER PRODUCTS SYSTEMS I LLC DRIVER'S CONTROLS 0.12%
IO KMG ELECTRICAL HARNESSES 0.12%
BALLARD FUEL CELL SYSTEMS INC ENGINE 15.05%
ARTIK OEM CORPORATION FLOORING 0.34%
CARFAIR COMPOSITES USA INC FLOORING 0.22%
MAN ENGINES AND COMPONENTS FRONT SUSPENSION 0.42%
HEXAGON MASTERWORKS INC FUEL SYSTEM 4.74%
SWAGELOK ALABAMA WEST TENNESSEE FUEL SYSTEM 0.51%
WEH TECHNOLOGIES INC FUEL SYSTEM 0.24%
METAL SOLUTIONS INC HEATING & AIR CONDITIONING SYSTEMS 0.26%
THERMO KING LLC HVAC SYSTEM 2.83%
IO KMG INTERIOR LIGHTS 0.57%
BERENDSEN FLUID POWER POWER STEERING 0.56%
MAN ENGINES AND COMPONENTS REAR SUSPENSION 0.75%
MGM BRAKES REAR SUSPENSION 0.12%
AROW GLOBAL CORP SEATING & STANCHIONS 0.81%
UNITED SAFETY & SURVIVABILITY CORPORATION SEATING & STANCHIONS 5.33%
IO KMG SIDE CONSOLE & PANELS 1.61%
NEW FLYER OF AMERICA-CBS STRUCTURES 5.54%
LIFT U INC WHEELCHAIR RAMPS 0.84%
HOWMET AEROSPACE INC WHEELS & TIRES 0.26%
AROW GLOBAL CORP WINDOWS 2.40%

71.63%

BUY AMERICA CALCULATION
SCHEDULE OF VERIFIED COMPONENTS
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Independent Auditor Report 
 
The Internal Audit Department (Internal Audit) of the Orange County Transportation 
Authority (OCTA) has performed the procedures enumerated below on the vehicles 
proposed to be manufactured by New Flyer (Manufacturer) related to Requisition 
No. 32935. The Manufacturer is responsible for the list of components for the rolling 
stock being purchased, including their origin, cost, and supporting cost documentation; 
the final assembly location and a listing of final assembly activities; and other Buy America 
compliance documentation. 
 
A recipient purchasing revenue service rolling stock with Federal Transit 
Administration (FTA) funds must ensure that a pre-award audit under Title 49 Code 
of Federal Regulations (CFR) § 663 is complete before the recipient enters into a 
formal contract for the purchase of such rolling stock. 
 
The Contracts Administration and Materials Management (CAMM) Department has 
agreed to, and acknowledged, that the procedures performed are appropriate to meet the 
intended purpose of ensuring that the proposed buses comply with Federal Buy America 
requirements. The agreed-upon procedures (AUP) are based on recommended 
procedures outlined in the FTA handbook, Conducting Pre-Award and Post-Delivery 
Audits for Rolling Stock Procurements. The procedures performed may not address all 
the items of interest to a user of this report and may not meet the needs of all users of 
this report and, as such, users are responsible for determining whether the procedures 
performed are appropriate for their purposes. 
 
Internal Audit was engaged by CAMM to perform this AUP engagement. Internal Audit 
conducted the AUP engagement in accordance with attestation standards established by 
the American Institute of Certified Public Accountants and Generally Accepted 
Government Auditing Standards. Internal Audit was not engaged to, and did not, conduct 
an examination or review engagement, the objective of which would be the expression of 
an opinion or conclusion, respectively, on the accounting records and compliance with 
the provisions of Federal Buy America requirements. Accordingly, Internal Audit does not 
express such an opinion or conclusion. Had Internal Audit performed additional 
procedures, other matters might have come to our attention that would have been 
reported to you.  
 
Internal Audit is required to be independent of the Manufacturer and CAMM, and to meet 
our other ethical responsibilities in accordance with the relevant ethical requirements 
related to our AUP engagement. 
 
The purpose of this report is to present the results of the procedures applied, and it is not 
suitable for any other purpose. This report is intended solely for the information and use 
of the CAMM Department of the Orange County Transportation Authority and is not 
intended to be, and should not be, used by anyone other than this specified party.  
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The procedures and results are as follows: 
 
70 Percent Domestic Requirement 
 
Procedures:  Internal Audit: 
 
• Obtained the complete component listing of the proposed buses documenting the 

individual cost of each component and the total United States (U.S.) domestic 
percentage of the total vehicle cost from the Manufacturer. 

• Agreed cost for 322 components and related subcomponents representing at least 
70 percent of the total U.S. domestic cost of the vehicle to recent invoices and/or price 
quotations.  

• For the components and related subcomponents selected above, obtained from the 
supplier a signed Buy America Certification or a detailed listing identifying each 
subcomponent’s country of origin and percentage of cost. 

 
Results: Internal Audit calculated a U.S. domestic content of 70.17 percent from 322 
components and related subcomponents, as defined under Title 49 CFR § 661. See 
Schedule of Verified Components. 
 
Final Assembly in the United States 
 
Procedures:  Internal Audit: 
 
• Identified the proposed final assembly location from documentation provided by the 

Manufacturer and confirmed that the proposed final assembly location is in the U.S. 
• Compared the list of final assembly activities provided by the Manufacturer to the list 

of activities that qualify as final assembly activities per the FTA Handbook and further 
described in Appendix D to Title 49 CFR § 661.11 “Minimum Requirements for Final 
Assembly”. 

 
Results: The proposed final assembly location is in the U.S. and the list of proposed final 
assembly activities qualify as final assembly activities, as described in Appendix D to Title 
49 CFR § 661.11. 
 
FMVSS Compliance Certification 
 
Procedures:  Requested a copy of the Manufacturer’s self-certification information stating 
that the proposed vehicles will comply with the relevant Federal Motor Vehicle Safety 
Standards (FMVSS) issued by the National Highway Traffic Safety Administration in Title 
49 CFR § 571. 
 
Results: Internal Audit obtained the required FMVSS Self-Certification from the 
Manufacturer. 
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Pre-Award Buy America Compliance Certification 
 

As required by Title 49 of the Code of Federal Regulations, Part 663 – Subpart B, the 
Orange County Transportation Authority is satisfied that the vehicles to be purchased, ten 
40-foot zero-emission battery-electric buses from New Flyer, meet the requirements of 
49 United States Code 5323(j), as amended. The Orange County Transportation 
Authority’s Internal Audit Department has reviewed documentation provided by the 
manufacturer, which lists (1) the proposed component and subcomponent parts of the 
vehicles identified by manufacturer, country of origin, and cost; and (2) the proposed 
location of the final assembly point for the vehicles, including a description of the activities 
that will take place at the final assembly point and the cost of final assembly. 
 
 
Date:             ____June 11, 2024_______ 
 

  
Signature:      ______  
 Ricco Bonelli, CIA 
 Principal Internal Auditor, Internal Audit 
 Orange County Transportation Authority 
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Pre-Award Federal Motor Vehicle Safety Standards 

Compliance Certification 
 

As required by 49 Code of Federal Regulations (CFR) § 663 – Subpart D, the Orange 
County Transportation Authority certifies that it received, at the pre-award stage, a copy 
of New Flyer’s self-certification information stating that the buses, ten 40-foot 
zero-emission battery-electric buses will comply with the relevant Federal Motor Vehicle 
Safety Standards issued by the National Highway Traffic Safety Administration in 
49 CFR § 571. 

 
Date:             __June 11, 2024______________ 
 

  
Signature:      ______  
 Ricco Bonelli, CIA 
 Principal Internal Auditor, Internal Audit 
 Orange County Transportation Authority 

 

 



      

 

 

May 13, 2024 

 

PRE-AWARD 
FMVSS COMPLIANCE CERTIFICATION 

 

Purchaser  : Orange County Transportation Authority 
Number of Buses : 10 
Description of Buses : XE40 
New Flyer Build No. : New Flyer Option No. 2024-047 

 
 

As required by Title 49 of the CFR, Part 663 – Subpart D, New Flyer of America Inc., on its behalf and on 

the behalf of its affiliates, New Flyer Industries Canada ULC, certifies that the above described buses to 

be manufactured for the above purchaser will comply with the relevant Federal Motor Vehicle Safety 

Standards issued by the National Highway Traffic Safety Administration in Title 49 of the Code of Federal 

Regulations, Part 571. 

 

 

NEW FLYER OF AMERICA INC. 
 
 
 
By:       
             
             Ian Macpherson 

Vice President, Engineering Services 
 
 

	
 



Vendor Name Component / Subcomponent Description
Percentage of 

Total Cost
IO KMG AIR, BRAKES & LEVELING SYSTEM 0.007%
JOHNSON WELDED PRODUCTS AIR, BRAKES & LEVELING SYSTEM 0.087%
AMERICAN BATTERY SOLUTIONS BATTERY SYSTEM 27.059%
DALSIN INDUSTRIES INC BATTERY SYSTEM 0.181%
GENERAL PLASTICS INC BATTERY SYSTEM 0.087%
IMECO CABLES AMERICA INC BATTERY SYSTEM 0.172%
IO KMG BATTERY SYSTEM 6.217%
JOHNSON WELDED PRODUCTS BATTERY SYSTEM 0.036%
MACKOW INDUSTRIES INTERNATIONAL BATTERY SYSTEM 0.086%
RITZ MACHINE WORKS USA LLC BATTERY SYSTEM 0.341%
VANNER INC BATTERY SYSTEM 0.048%
WESTBURNE ELECTRIC BATTERY SYSTEM 0.001%
CARFAIR COMPOSITES USA INC BODY APPLIED PARTS - EXTERIOR 0.065%
ROMEO RIM INC BODY APPLIED PARTS - EXTERIOR 0.050%
SPRAGUE DEVICES BODY APPLIED PARTS - EXTERIOR 0.052%
WESTBURNE ELECTRIC BODY APPLIED PARTS - EXTERIOR 0.000%
ARTIK OEM CORPORATION BODY APPLIED PARTS - EXTERIOR 0.075%
CARFAIR COMPOSITES USA INC BODY APPLIED PARTS - EXTERIOR 0.361%
DALSIN INDUSTRIES INC BODY APPLIED PARTS - EXTERIOR 0.021%
ELO ENGINEERING INC BODY APPLIED PARTS - EXTERIOR 0.009%
GENERAL PLASTICS INC BODY APPLIED PARTS - EXTERIOR 0.376%
IO KMG BODY APPLIED PARTS - EXTERIOR 0.252%
PERFORATED METALS PLUS BODY APPLIED PARTS - EXTERIOR 0.009%
ROMEO RIM INC BUMPERS 0.214%
ENGINEERED MACHINED PRODUCTS COOLING SYSTEM 0.374%
INTERSTATE ASSEMBLY SYSTEMS COOLING SYSTEM 0.031%
IO KMG COOLING SYSTEM 0.052%
METAL SOLUTIONS INC COOLING SYSTEM 0.054%
MODINE MANUFACTURING COOLING SYSTEM 1.140%
ORISKANY MFG TECHNOLOGIES COOLING SYSTEM 0.096%
PARKER HANNIFIN CORPORATION COOLING SYSTEM 0.017%
RITZ MACHINE WORKS USA LLC COOLING SYSTEM 0.044%
BYK RAK LLC CUSTOM EQUIPMENT 0.288%
INIT INNOVATIONS IN TRANSPORTATION INC CUSTOM EQUIPMENT 0.100%
KIDDE AEROSPACE CUSTOM EQUIPMENT 1.108%
MARCH NETWORKS CORPORATION CUSTOM EQUIPMENT 0.677%
WESTBURNE ELECTRIC CUSTOM EQUIPMENT 0.027%
CONDUENT TRANSPORT SOLUTIONS INC DESTINATION SIGNS 1.697%
HANOVER DISPLAYS DESTINATION SIGNS 0.097%
IO KMG DESTINATION SIGNS 0.293%
LUMINATOR TECHNOLOGY GROUP INC DESTINATION SIGNS 0.695%
S AND A SYSTEMS INC DESTINATION SIGNS 0.131%
INDIANA MILLS & MANUFACTURING INC, DBA IMMI DRIVER'S CONTROLS 0.011%
RH SHEPPARD CO INC DRIVER'S CONTROLS 0.025%
IMECO CABLES AMERICA INC ELECTRICAL HARNESSES 0.033%
IO KMG ELECTRICAL HARNESSES 0.036%
WESTBURNE ELECTRIC ELECTRICAL HARNESSES 0.002%
VAPOR BUS INTERNATIONAL DOORS 1.982%
CARFAIR COMPOSITES USA INC EXTERIOR LIGHTS 0.009%
IO KMG EXTERIOR LIGHTS 0.053%
JW SPEAKER CORPORATION EXTERIOR LIGHTS 0.104%
ALTRO USA INC FLOORING 0.198%
ARTIK OEM CORPORATION FLOORING 0.391%
CARFAIR COMPOSITES USA INC FLOORING 0.441%
FIRESTONE INDUSTRIAL PRODUCTS FRONT SUSPENSION 0.019%

BUY AMERICA CALCULATION
SCHEDULE OF VERIFIED COMPONENTS



Vendor Name Component / Subcomponent Description
Percentage of 

Total Cost

BUY AMERICA CALCULATION
SCHEDULE OF VERIFIED COMPONENTS

MAN ENGINES AND COMPONENTS FRONT SUSPENSION 0.455%
MGM BRAKES FRONT SUSPENSION 0.023%
RH SHEPPARD CO INC FRONT SUSPENSION 0.068%
ROADMASTER INC FRONT SUSPENSION 0.069%
ZF GAINESVILLE LLC FRONT SUSPENSION 0.052%
WESTBURNE ELECTRIC HARNESS MOUNTING SUPPORTS 0.014%
AMETEK TECHNICAL INDUSTRIAL HEATING & AIR CONDITIONING SYSTEMS 0.228%
ARTIK OEM CORPORATION HEATING & AIR CONDITIONING SYSTEMS 0.007%
DALSIN INDUSTRIES INC HEATING & AIR CONDITIONING SYSTEMS 0.025%
INTERSTATE ASSEMBLY SYSTEMS HEATING & AIR CONDITIONING SYSTEMS 0.011%
IO KMG HEATING & AIR CONDITIONING SYSTEMS 0.140%
JOHNSON WELDED PRODUCTS HEATING & AIR CONDITIONING SYSTEMS 0.024%
ORISKANY MFG TECHNOLOGIES HEATING & AIR CONDITIONING SYSTEMS 0.044%
POLAR BEAR RUBBER LTD HEATING & AIR CONDITIONING SYSTEMS 0.010%
THERMO KING LLC HEATING & AIR CONDITIONING SYSTEMS 3.135%
WESTBURNE ELECTRIC HEATING & AIR CONDITIONING SYSTEMS 0.000%
IO KMG INSTRUMENT PANEL & SWITCHES 0.182%
ARTIK OEM CORPORATION INSULATION 0.111%
PERFORATED METALS PLUS INSULATION 0.058%
ARTIK OEM CORPORATION INTERIOR LIGHTS 0.063%
IO KMG INTERIOR LIGHTS 0.770%
SAFE FLEET BUS AND RAIL MIRRORS 0.166%
RADIO ENGINEERING IND INC P.A. SYSTEM 0.008%
GENERAL PLASTICS INC PASSENGER SIGNALS 0.009%
IMECO CABLES AMERICA INC POWER CABLES 0.257%
IO KMG POWER CABLES 0.135%
WESTBURNE ELECTRIC POWER CABLES 0.002%
BERENDSEN FLUID POWER POWER STEERING 0.623%
METAL SOLUTIONS INC POWER STEERING 0.044%
WESTBURNE ELECTRIC POWER STEERING 0.000%
ARTIK OEM CORPORATION PROPULSION DRIVE 0.107%
IO KMG PROPULSION DRIVE 0.017%
FIRESTONE INDUSTRIAL PRODUCTS REAR SUSPENSION 0.038%
INTERSTATE ASSEMBLY SYSTEMS REAR SUSPENSION 0.012%
IO KMG REAR SUSPENSION 0.210%
MACKOW INDUSTRIES INTERNATIONAL REAR SUSPENSION 0.028%
MAN ENGINES AND COMPONENTS REAR SUSPENSION 0.817%
MGM BRAKES REAR SUSPENSION 0.066%
ZF GAINESVILLE LLC REAR SUSPENSION 0.065%
AROW GLOBAL CORP SEATS, STANCHIONS, MODESTY PANELS 0.901%
IO KMG SEATS, STANCHIONS, MODESTY PANELS 0.557%
ORISKANY MFG TECHNOLOGIES SEATS, STANCHIONS, MODESTY PANELS 0.068%
UNITED SAFETY & SURVIVABILITY CORPORATION SEATS, STANCHIONS, MODESTY PANELS 5.899%
IO KMG SIDE CONSOLE & PANELS 1.794%
WESTBURNE ELECTRIC SIDE CONSOLE & PANELS 0.001%
NEW FLYER OF AMERICA STRUCTURES 3.705%
IO KMG TAPPING PLATES 0.008%
IMECO CABLES AMERICA INC WHEELCHAIR RAMPS 0.018%
IO KMG WHEELCHAIR RAMPS 0.017%
HOWMET AEROSPACE INC WHEELS & TIRES 0.369%
AROW GLOBAL CORP WINDOWS 2.650%
CUSTOM GLASS SOLUTIONS LLC WINDOWS 0.025%
POLAR BEAR RUBBER LTD WINDOWS 0.031%

70.167%



Award the Purchase of 
Zero-Emission Buses
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Background

• 2018 California Air Resources Board - Innovative Clean Transit Rule

• 2020 Orange County Transportation Authority (OCTA) submitted the 
Board of Directors-approved Zero-Emission (ZEB) Rollout plan

• 2020 Initiated the ZEB Pilot Program

o10 fuel-cell electric buses (FCEB)

o10 battery-electric buses (BEB)

• 2024 Expand the ZEB fleet

o40 FCEBs

o10 BEBs



Equipment and Support

• OCTA standard equipment

• Operator protection barrier

• Three-position bike rack

• ADA/accessibility equipment

• USB chargers and Wi-Fi 

• On-board video surveillance system

• 360-degree cameras

• Awareness monitors/displays

• Fire and hydrogen detection systems

• Radio communication system wiring 

• Extended warranties

• Technician training

• Preventive maintenance and procedure manuals

• Operator manuals

• Parts manuals

ZEB Improvements

• BEB - Larger battery capacity 650 kWh
o Increases operating range

• FCEB - Larger fuel-cell 100 kWh
o Improves route deployment

Zero-Emission Buses

3
*ADA – Americans with Disabilities Act        USB – Universal Serial Bus kWh – Kilowatt hour



Cost Analysis
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Bus Type Original Proposal (May 2024) Negotiated Final Price Savings

40 FCEBs $69,764,991 $63,594,512 -$6,170,479

10 BEBs $14,624,938 $13,870,388 -$754,550

-$6,925,029

Procurement Year 

FCEB
Price

Procurement Year 

CNG
Price

FCEB Cost

Over CNG

2018 FCEB $1,296,262 2019 CNG $608,312 113%

2024 FCEB $1,589,863 2024 CNG (Est) $966,500 64%

Procurement Year 

BEB
Price

Procurement Year 

CNG
Price

BEB Cost

Over CNG

2020 BEB $1,037,000 2019 CNG $608,312 71%

2024 BEB $1,387,039 2024 CNG (Est) $966,500 44%

*CNG – Compressed Natural Gas    *Est – Estimate 



Recommendations

5

A. Approve the selection of New Flyer of America Inc. as the firm to provide 40 fuel-cell electric buses intended 
to replace 40 buses that have exceeded their useful life.  

B. Authorize the Chief Executive Officer to negotiate and execute Purchase Order No. C-3-3021 between the 
Orange County Transportation Authority and New Flyer of America Inc., in the amount of $63,594,512 for 
the purchase of up to 40, 40-foot fuel-cell electric buses.

C. Approve the selection of New Flyer of America Inc. as the firm to provide ten battery-electric buses intended 
to replace ten buses that have exceeded their useful life.  

D. Authorize the Chief Executive Officer to negotiate and execute Purchase Order No. C-3-3022 between the 
Orange County Transportation Authority and New Flyer of America Inc., in the amount of $13,870,388, for 
the purchase of up to ten, 40-foot battery-electric buses.



                                                                                       COMMITTEE TRANSMITTAL           

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

 
 
November 25, 2024 

To: Members of the Board of Directors 
 
From: Andrea West, Clerk of the Board  

Subject: Excess Liability Insurance Renewal      

Finance and Administration Committee Meeting of November 13, 2024 

Present: Directors Federico, Harper, Hennessey, Klopfenstein, and 
Nguyen 

 Absent: Director Sarmiento 
 
 

Committee Vote 

 

A substitute motion was made and the item was passed by the Members 

present. 

 

Director Kopfenstein was not present to vote on this item.  

 

Committee Recommendation(s) - Reflects a change from staff’s recommendations 

 

A. Do not approve staff recommendations.   

 

B. Continue to be self-insured for general liability, for now, and continue 

monitor going forward. 

 

  Direction Given to Staff 

 

  Review and return with any recommended changes to the reserve policy. 

 

 

 

 

 

 



 

Orange County Transportation Authority 
550 South Main Street / P.O. Box 14184 / Orange / California 92863-1584 / (714) 560-OCTA (6282) 

November 13, 2024 
 
 
To: Finance and Administration Committee 
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Excess Liability Insurance Renewal  
 
 
Overview 
 
The Orange County Transportation Authority procured excess liability insurance 
continuously from 1991 through 2020. Beginning in December 2020, the Orange 
County Transportation Authority became fully self-insured and has maintained 
that self-insurance since then.  
 
Recommendations  

 
A. Authorize the Chief Executive Officer to establish a $10 million  

self-insured retention for excess liability claims.  
 
B. Authorize the Chief Executive Officer to negotiate and execute Purchase 

Order No. A59005, in the amount not to exceed $960,000, to Marsh Risk 
and Insurance Services, Inc., to purchase a $5 million excess liability 
insurance policy on behalf of the Orange County Transportation Authority 
for the policy period of November 1, 2024 to October 31, 2025. 

 
Background 
 
The Orange County Transportation Authority (OCTA) has been primarily  
self-insured for general liability claims since 1977 and had historically (1991 to 
2020) purchased excess liability insurance above its self-insured retention (SIR) 
to provide financial protection against claim losses in excess of the SIR. Excess 
liability insurance protects against claim losses in excess of the primary layer of 
insurance coverage. In OCTA’s case, the primary layer is OCTA’s SIR, which 
has varied between $4 and $5 million between 2001 to 2020. 
 
In November 2017, OCTA maintained a $4 million SIR and purchased  
$60 million in excess coverage with a premium cost of $706,000. In  
November 2018, OCTA maintained its $4 million SIR with $60 million in excess 
liability coverage with an increased premium cost of $763,000. Then, in 
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November 2019, excess liability market conditions had worsened, and the cost 
of excess insurance increased. As a result, OCTA’s SIR increased to $5 million 
and excess coverage was reduced to $7 million at a premium cost of $799,000. 
In November 2020, OCTA received one quote for $5 million in excess coverage 
above a $7.5 million SIR for a premium cost of $719,000.  
 
On November 23, 2020, when OCTA’s excess liability policy came up for 
renewal, the Board of Directors (Board) declined to renew the policy due to the 
excess liability market conditions significantly increasing premium costs and 
directed staff to continue to monitor the market. OCTA has been fully self-insured 
for liability since that date, and staff has continued monitoring the excess liability 
insurance market for opportunities to purchase excess liability insurance. Due to 
continued unfavorable market conditions, the Board approved OCTA 
maintaining its self-insured status on November 21, 2021, and again on 
November 14, 2022. 
 
Discussion 
 
Staff has continued to monitor the excess liability market. In fall 2023, OCTA 
staff requested its broker, Marsh Risk and Insurance Services, Inc. (Marsh), to 
initiate conversations with the excess liability market to gauge interest in 
providing OCTA excess liability insurance. The initial market response was very 
limited. As a result, OCTA and Marsh developed a strategic promotional effort to 
explain OCTA’s operational model, risk profile, and loss history to distinguish 
OCTA from other public entity liability risks, including transit agencies. This effort 
lasted throughout the spring and summer 2024 with OCTA receiving coverage 
and pricing proposals in September 2024. 
 
While the excess liability market has not declined, it has stabilized, and OCTA 
faces greater operational risk with the post-pandemic combination of expanded 
services and increased ridership. To more effectively manage these risks, staff 
is recommending a two-layer approach to OCTA’s liability insurance that 
includes both a self-insured retention component and a purchased insurance 
policy.  
 
OCTA has an admirable safety record with only one loss in excess of $4.5 million 
in the past ten years. However, with significant post-pandemic increases to both 
services and ridership, OCTA’s risk profile has increased and one loss with 
circumstances adverse to OCTA could easily deplete OCTA’s liability reserves. 
Staff is recommending that OCTA establish a $10 million SIR. Retaining this 
level of SIR for day-to-day exposures with an excess insurance layer enables 
OCTA to reasonably protect itself from a catastrophic event while not putting its 
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reserves at risk. Staff is also recommending OCTA purchase a $5 million excess 
liability insurance policy. 
 
The excess liability market has stabilized over recent years and while premiums 
have not returned to pre-2019 levels, market conditions, in combination with 
OCTA’s high SIR and favorable loss record, make this an opportune time for 
OCTA to re-enter the excess liability market.  
 
Summary 
 
Staff has reassessed the excess liability market conditions, OCTA’s retention, 
reserves, and risk profile, and recommends OCTA establish a $10 million  
self-insured retention and purchase a $5 million excess liability insurance policy 
layer. The annual premium for this coverage is not to exceed $960,000.  
 
Attachment 
 
None. 
 
 
 
 
 
Prepared by: 
 

 

Approved by: 
 

 
Greg Bych Maggie McJilton 
Risk Manager 
714-560-5817 
 
 
 
 
 
 
Pia Veesapen 
Director Contracts Administration and 
Materials Management  
714-560-5619 

Executive Director, People and 
Community Engagement 
714-560-5824 
 

 



Orange County 

Transportation 
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Excess Liability Insurance Renewal



Background

OCTA has historically purchased excess liability insurance above its self-insured retention (SIR) 
to provide financial protection against severe losses. 

In December 2020, excess liability coverage was dropped due to high premium costs. Since 
then, OCTA has been fully self-insured for all general liability.

OCTA has a favorable loss history and has established fiscal policies to ensure funding of 
liability claims based on historical losses. Post-pandemic increases to services and ridership in 
conjunction with a litigious environment pose an increased risk to OCTA’s ability to fund a 
catastrophic loss.  

2

OCTA – Orange County Transportation Authority 



Background: Historical Coverage
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2017 Actual

11/2017-2018

2018 Actual

11/2018-2019

2019 Actual *

11/2019-2020

2020 Quoted

12/2020-2021

2020 Adopted **

12/2020-2021

Self-Insured 

Retention

$4 M $4 M $5 M $7.5 M Fully Self-

Insured

XS Coverage $60 M $60 M $7 M $5 M $0

Total coverage $64 M $64 M $12M $12.5 M

Premium $706,904 $762,573 $799,005 $719,077 $0

*In 2019, the policy was extended from 11/1/2019 – 12/1/2019 for $64,370.78, then renewed for 11 months (12/1/19 – 11/1/20) for 

$734,634.36, then extended again to 12/1/2020 for $65,005.68.

** When adopting the fully self-insured approach, the Board of Directors (Board) also directed staff to maintain a self-insured retention fund of 

no less than $14 million.
(XS) – Excess Coverage 



Other Transportation Agency SIR & XS
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OCTA Agency A Agency B * Agency C Agency D * Agency E *

Self-Insured 

Retention

Unlimited $1 M $2 M $1.25 M $7.5 M $10 M

XS Coverage None $50 M $40 M $23.75 M $75 M $90 M

Total 

Coverage

$51 M $42 M $25 M $82.5 M $100 M

* These agencies operate a light rail system.

Note: None of the other California transportation agencies surveyed are fully self-insured.

(XS) – Excess Coverage 



Proposed Excess Liability Structure

Establish a high SIR. Establishing a high SIR enables OCTA to effectively budget for and 
financially manage day-to-day operational exposures based on historical losses. 

Procure an excess layer of liability insurance. Procuring an excess layer of insurance above 
the SIR reduces financial risk exposure to OCTA by protecting OCTA reserves in the event of 
a catastrophic event. 

The excess liability insurance market has stabilized. With a high SIR and positive loss history, 
its an opportune time for OCTA to re-enter the market.

5



2024 Excess Insurance Proposal and Alternative
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2024 Recommended:

$5 M XS of $10 M SIR

2024 Alternative

$20 M XS of $10 M SIR

Self-Insured Retention $10 M $10 M

XS Coverage $5 M $20 M

Total Coverage $15 M $30 M

Premium $944,094 $2,994,094

(XS) – Excess Coverage



Recommendations

Move away from a fully self-insured model for coverage of general liability exposures.

Establish a $10 million self-insured retention for general liability. 

Procure a $5 million excess liability insurance policy to protect OCTA assets / reserves in the 
event of a catastrophic loss.

7
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Orange County Transportation Authority 

Board of Directors Meeting 
 
 

Item 26 – Excess Liability Insurance Renewal 
 

 
 

SUPPLEMENTAL INFORMATION 
 
 
 
 
 
 



 MEMO 

 
 
November 21, 2024 
 
 
To: Members of the Board of Directors  
 
From: Darrell E. Johnson, Chief Executive Officer 
 
Subject: Excess Liability Insurance Renewal Policy 
 
 
The Finance and Administration Committee (F&A) met on October 23, 2024, 
and November 13, 2024, to discuss the Orange County Transportation Authority 
(OCTA) Excess Liability program. OCTA is fully self-insured for all operational 
exposures, a practice OCTA has followed since December 2020, when the 
OCTA Board of Directors (Board) determined to discontinue Excess Liability 
coverage based on market-driven increases to premium pricing. 
 
Staff recommendation to F&A is to re-enter the Excess Liability insurance 
market to obtain a primary layer of Excess Liability insurance. This will begin 
the transition away from being fully self-insured to protect OCTA’s financial 
resources from significant losses. Below are additional details supporting this 
recommendation. 
  
Background on Excess Liability Insurance 
 
OCTA maintained Excess Liability insurance continuously until December 2020, 
when market conditions led to a significant increase in premium costs. Excess 
Liability insurance provides coverage for actions, including negligence, by 
OCTA employees and the Board, that result in bodily injury or property damage 
to third parties. Such coverage applies across all OCTA operations, including 
bus service, bus bases, open spaces, Express Lanes (EL), the new OCTA 
headquarters (where OCTA assumes new liability exposures as a landlord), and 
the forthcoming OC Streetcar. 
 
The decision to discontinue Excess Liability coverage in December 2020 was 
based on the sharp rise in market pricing relative to what OCTA had paid in 
2018 and earlier for coverage. However, given the financial exposure OCTA 
faces as a fully self-insured agency, reconsidering this decision is prudent. 
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Benefits of Excess Liability Insurance Coverage 

The proposed Excess Liability insurance would be applicable on an occurrence 
basis. This means a single occurrence resulting in multiple claims or claimants 
would be covered under the policy with only one self-insured retention (SIR) 
applied. Separate, unrelated loss events would be considered a new 
occurrence, and the SIR would again be applied. This structure is beneficial for 
OCTA, given the inherent risks of transporting approximately 120,000 
passengers daily throughout Orange County and with 107,721 daily trips on the 
Express Lanes (as reported for September, 2024 with 59,312 daily trips on the 
91 Express Lanes and 48,409 daily trips on the 405 Express Lanes). For each 
singular occurrence where a handful or more individuals were harmed, and 
exposure is potentially in the tens of millions of dollars, OCTA would only be 
financially responsible up to its SIR. Whereas under a fully self-insured 
approach, OCTA would be responsible for all coverage for each and every 
occurrence, regardless of the number of claims made for the full dollar amount 
of all claims.  
 
Efforts to Re-Enter the Excess Liability Insurance Market 
 
Over the past year, Marsh USA, OCTA’s insurance broker, has actively 
marketed OCTA to the Excess Liability market. When presenting OCTA to the 
market, Marsh provided information on OCTA’s risk tolerance for a high SIR and 
invited insurers to quote excess coverage with an SIR ranging from $5 million 
up to $15 million. Twenty-three insurers were approached with seven declining 
to quote, nine expressing interest pending the establishment of a firm primary 
structure, and seven providing quotes for at least one layer of coverage. Below 
is a summary of their efforts: 
 

1. Insurers that Declined: 
o A total of seven insurers declined. Arch, Munich, Core, Navigators 

declined due to appetite for new transit business. Euclid, Old 
Republic, and Berkley Custom declined due to transit exposure, 
regional concerns, or current business focus.  
 

2. Insurers that Expressed Interest: 
o Nine insurers expressed interest in providing excess coverage, 

pending a firm primary structure: Aurenity, AWAC, Axis, CAN, 
Bowhead, GA Custom, Lexington, Upland, and Westchester. 
 

3. Quotes Received: 
o Primary Excess Layer: 

▪ Safety National: $5 million coverage in excess of $10 
million SIR for $944,094. 
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▪ Berkley: $3 million coverage in excess of $10 million SIR
for $750,000.

▪ Berkley also proposed a $3 million primary layer in excess
of $15 million SIR for $650,000.

▪ Chubb: $3 million coverage in excess of $15 million SIR for
$495,000.

o Second Excess Layer on top of Primary Layer:
▪ Berkley: $5 million coverage in excess of $15 million for

$944,000.
▪ Hiscox/Map: $5 million coverage in excess of $15 million

for $750,000.

o Third Excess Layer on top of Primary and Secondary Layer:
▪ Convex/Aesir: $10 million coverage above $20 million SIR

and primary layers for $1,300,000.

OCTA’s excess liability insurance carriers prior to OCTA dropping coverage in 
2020 included Berkeley, Lexington and Princeton. Berkely provided quotes for 
both the primary excess and second excess layers. Lexington expressed 
interest in quoting above a firm primary layer, and Princeton did not provide 
quotes as their appetite for public entity and transportation has changed. 

After reviewing the proposals, and assessing the best combination of SIR, 
coverage and premium cost, Marsh and staff concluded that the lead excess 
layer offered by Safety National is the most compelling option for OCTA’s 
re-entry into the excess liability market. 

Recommendation 

While the excess liability market pricing has increased significantly since 2018, 
resulting in OCTA dropping its coverage, our counterparts in the transportation 
industry have not abandoned their excess coverage. We believe it is in OCTA’s 
best interest to re-enter the excess market now and move away from the 
financial risks associated with remaining fully self-insured.  

Securing this initial excess layer of coverage now allows OCTA to re-establish 
a presence in the market, build relationships, and credibility as a good risk with 
insurers, enabling OCTA to add to this coverage in the future. If you have any 
questions, please contact Maggie McJilton, Executive Director, People and 
Community Engagement, at (714) 560-5824. 

DEJ:mm 
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NOVEMBER 2024

OCTA 
Rider Safety Perception 
Survey
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Background

• Requires transit operators to collect and 
publish survey data on “street harassment”

• Survey must reach limited-English-proficient 
riders

• Outreach to rider subpopulations 
underrepresented in surveys

• Focus on Passengers’ Personal Safety
• It IS: how riders feel comfortable on the bus 

without experiencing harassment

• It IS NOT: bus operations, traffic accidents, etc.

• Senate Bill 434 (Chapter 396, Section 99178)
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Background / Methodology

• Other participating agencies: San Diego 
MTS, Long Beach Transit, LA Metro 

• Onboard Survey Collection (Sep. 2024)
• Sampled from entire system by different 

routes and times

• Available in English, Spanish, Vietnamese, 
Mandarin, and Korean

• Five Focus Groups (Oct. to Nov. 2024)
• Women’s Only, LGBTQIA+, Spanish 

Language, Vietnamese Language, Persons 
with Disabilities

San Diego Metropolitan Transit System (San Diego MTS), Los Angeles County Metropolitan Transportation Authority (LA Metro)



Key Findings

• More than three-quarters of OC Bus riders frequently or always felt 
safe using OC Bus during the past year

• Roughly half of OC Bus riders have seen and/or experienced some 
form of harassment on OC Bus but rarely report it

• Demographic characteristics play a role in the perception of safety on 
OC Bus

• Most riders feel safe and do not take any additional safety 
precautions when using OC Bus (60%), but some riders reported not 
traveling at night (26%)

4



Riders’ Current Safety Perception

5n = 6,980 respondents from Orange County Transportation Authority (OCTA); 8,080 respondents from LA Metro; 500 respondents from SD MTS.

* LA Metro data from Spring 2024 Customer Satisfaction Survey (Mar. 2024); results are the average of the daytime and nighttime bus rider results for "I consider the Metro safe to ride…"

* SD MTS data from Senate Bill 434 survey (Oct. 2024). Results for “How safe do you feel using MTS?”

44% 32% 19% 3%

2%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

OCTA

How often do you feel safe using the bus?

Always Frequently Sometimes Rarely Never

18% 42% 28% 13%LA Metro

I consider the Metro system safe to ride

Strongly Agree Agree Disagree Strongly Disagree

25% 56% 15% 4%SD MTS

How safe do you feel using MTS?

Extremely Safe Somewhat Safe Somewhat Unsafe Extremely Unsafe



Safety Perception of Frequent Riders

73% of respondents are frequent riders (ride daily or weekly) and say 
they frequently or always feel safe on OC Bus during the past year.

6
n = 6,461 respondents. Due to rounding, some percentages may not add up to 100 percent

% Respondents Safety Perception

Trip Frequency Always Frequently Sometimes Rarely Never Grand Total

Daily 33% 23% 14% 2% 1% 73%

Weekly 8% 9% 4% 1% 0% 21%

Monthly 1% 1% 1% 0% 0% 3%

Less than once 

a month
1% 1% 1% 0% 0% 3%

Grand Total 43% 33% 19% 3% 1% 100%



Frequencies of Safety Incidents Noted

60% of respondents say they frequently or always felt safe on
OC Bus and rarely or never noticed incidents within the past year 
(either experienced or observed).

Example incidents: unwanted comments, inappropriate comments

7

% Respondents Safety Perception

Saw / Experienced Incidents Always Frequently Sometimes Rarely Never Grand Total

Frequently 2% 1% 2% 1% 0% 6%

Sometimes 6% 8% 8% 1% 0% 24%

Rarely 10% 13% 5% 1% 0% 28%

Never 26% 11% 3% 1% 1% 42%

Grand Total 44% 32% 19% 3% 2% 100%

n = 6,494 respondents. Due to rounding, some percentages may not add up to 100 percent



Factors of Safety Perception

58% of respondents noticed safety incidents (either experienced or 

observed) primarily in the daytime. 

55% of respondents noticed safety incidents primarily onboard OC 

Bus. 

67% of respondents noticed safety incidents primarily when 

traveling alone on OC Bus. 

The most selected reason for why respondents believed they or the 

person was being targeted was “None. It was random.”

8
n = Varies based on question, between 2,500 to 3,700 unique respondents. (Respondents can make multiple selections for the corresponding questions.) 



Factors of Safety Perception - Demographics

9
n = 6,157 responses from 6,153 unique respondents (respondents can make multiple selections) 

73%

81%

65%

59%

Overall Survey Percentage: 76%

0%

20%

40%

60%

80%

100%

Female Male Non-Binary Transgender

Frequently or Always Feel Safe - By Gender



Riders’ Experience

• 60% of respondents noted they feel safe 
and do not have any additional safety 
precautions while using OC Bus
• 26% do not ride at night

• 49% of respondents have witnessed at least 
one type of incident, and 30% have 
experienced it themselves 

• 79% of respondents who noticed incident(s) 
did not report 
• 14% have reported to the coach operator

• 5% have reported to OCTA

• 3% have reported to police
10

Respondents can make multiple selections for the corresponding questions. 



Suggestions for Safety Enhancements

The most requested transit safety enhancements were:

11
n = 12,799 responses from 5,138 unique respondents (respondents can make multiple selections)

Security cameras at stops / stations

Improved lighting at bus stops / stations

Police / law enforcement

Private security staff

Phone hotline / emergency call boxes



Next Steps

• Customer Feedback shared with Transit Operations, Transit Police, 
and other groups

• Continued communications with other participating transit agencies

• Anonymized survey data will be publicly published on OCTA.net by 
end of calendar year 2024

• Notifying Governor and Legislature of results publication

• Final report available in December

12
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