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ANAHEIM CANYON METROLINK STATION TRAFFIC SIGNAL IMPROVEMENTS 
AT LA PALMA AVENUE AT METROLINK RAIL CROSSING (±275’ W/O 

PACIFICENTER DRIVE/LINK) AND LA PALMA AVENUE AT PACIFICENTER 
DRIVE/LINK 

RIGHT OF WAY CONSTRUCTION PERMIT NO(S).RCP2018-14322 
 

 
 
SPECIAL PROVISIONS – TRAFFIC IMPROVEMENTS 
 
PART 1 – GENERAL PROVISIONS 
 
SECTION 2  Scope and Control of Work 
 
This project includes construction of a new traffic signal; modification of existing signal 
communication facilities; signing; striping; pedestrian access ramps and all appurtenant work as 
shown on the plans and delineated in these specifications. 
 
2-5.2 Precedence of Control Documents 
 
Should it appear that the work to be done or any matter relative thereto is not sufficiently 
detailed or explained in the PLANS, Specifications and these Special Provisions, the 
CONTRACTOR shall apply to the FIELD ENGINEER for such further explanation as may be 
necessary and shall conform to such explanation or interpretation as part of the Contract. 
 
In the event of any discrepancy between any scaled dimensions on the PLANS and the figures 
written thereon, the figures shall be taken as correct. 
 
The Specifications, PLANS, Special Provisions and all supplemental contract documents are 
essential parts of the Contract and a requirement occurring in one is as binding as though 
occurring in all.  If there should be any inconsistencies in the above documents the order of 
authority and control shall be as follows: 
 

1) PLANS 

2) Special Provisions 

3) Standard Specifications 

4) Standard Details 

5) Reference Specifications 
 
Inconsistencies in Standard Specifications, the order of authority and control shall be as follows: 
 

1) Sections referenced in the Special Provisions 

2) Standard Specification Supplement, as adopted by the City of Anaheim herein these 
documents 
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3) State of California Department of Transportation (Caltrans) Standard Specifications, 
2018 Revised Edition and subsequent errata. 

4) “GREENBOOK,” Standard Specifications for Public Works Construction, 2018 Revised 
edition 

 
2-5.3  Submittals 
 
In addition, CONTRACTOR agrees that the follow listed traffic signal submittals shall be 
delivered to the FIELD ENGINEER for review and approval by the CITY OF ANAHEIM prior 
to ordering of materials. 
 
Submittal Items 

1. Traffic Signal Controller Unit (Section 15) 
2. Vehicle LED Indications (Section 17) 

 
For traffic signal equipment not listed above, a certificate of compliance with Caltrans Standard 
Specifications is sufficient. 
 
Unless otherwise set forth in elsewhere these Special Provisions, three (3) copies will be 
submitted for review.  Electronic submission will be accepted by permission of the ENGINEER. 
Electronic delivery of Submittals 
 
The CONTRACTOR may deliver submittal documents to the CITY in electronic format (5MB 
or less) via email to facilitate review and response, unless otherwise restricted in these Special 
Provisions.  Submittals shall be directed to the CONTRACT ADMINISTRATOR, 
CONSTRUCTION SERVICES MANAGER or FIELD ENGINEER.  Submission by email shall 
supersede any requirement for multiple copies of each submittal document.  However multiple 
emails may be required to accommodate the aforementioned file size limitation.  All submittal 
documents must be complete, good quality and clearly legible.  Proposed equipment models 
shall be clearly identified.  Highlighted with contrasting colors or outlined with heavy borders. 
 
2-6  Work to Be Done 
 
All traffic signal system improvement work shall be considered specialty in nature.  Any 
CONTRACTOR and his/her SUBCONTRACTORs proposing to perform this specialty 
work must possess a valid Class C-10 license.  Persons designated to perform such work as 
electricians for CONTRACTORS licensed as Class C-10 shall be certified in accordance with 
California Labor Code Section 3099.  Proof of Certification shall be provided to the CITY prior 
to commencement of work. 
 
CONTRACTOR shall schedule and attend a pre-construction meeting with required CITY 
Representatives prior to start of construction activities.  The CONTRACTOR shall submit to the 
Field Engineer at the project pre-construction meeting a detailed schedule for the items of work 
to be done.  The schedule shall be updated at least once a month and submitted to the FIELD 
ENGINEER.  
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The CONTRACTOR shall meet with CITY staff and FIELD ENGINEER as required for the 
duration of the project. 
 
2-9  Surveying 
 
This section shall be supplemented as follows: 
 
Prior to Construction, all survey points that may be disturbed shall be tied out and a Corner 
Record of each point shall be filed with the County Surveyor.  A copy of the Recorded Corner 
Record shall be submitted to the City’s Construction Services Division following the completion 
of the construction.  A Corner Record of each point that was disturbed shall be filed with the 
County Surveyor.  A copy of the Recorded Corner Record shall be submitted to the City’s 
Construction Services Division prior to the recording of a Certificate of Completion or release of 
bonds. 
 
2-9.1 Permanent Survey Markers 
 
This section shall be supplemented as follows: 
 
Prior to the start of construction, the contractor shall contact Rick Hill, City of Anaheim, 
Survey Party Chief at (714) 765-5284 to coordinate the transfer of existing benchmark and ties. 
City of Anaheim survey crews will transfer the benchmarks and ties. 
 
SECTION 6  Prosecution Progress and Acceptance of the Work 
 
6-2.1  Working Hours 
 
The working hours for this project shall be as follows: 7:00AM - 7:00PM.  Lane closures, 
beyond the lanes shown on the project traffic control plans, will only be allowed between 
8:30AM and 3:30PM, as approved by the City Public Works Inspector.  There may also be 
aspects of the project that require nighttime work.  This will only be allowed with the approval of 
the FIELD ENGINEER. 
 
For work areas within the Anaheim Resort, Anaheim Stadium and Arena Area:  The 
CONTRACTOR is required to schedule the work around the area event calendar and blackout 
dates for which no travel lane impacts are permitted.  Working hours and dates must be 
submitted to the City's Traffic Management Center either by e-mail (tmc1@anaheim.net) or fax 
(714) 765-4493.  CONTRACTOR MUST RECEIVE BACK AND ATTACH CONFIRMATION 
CLEARANCE TO PERMIT WHICH IS TO BE ON SITE AT ALL TIMES.  CONTRACTOR 
SHALL NOTIFY PUBLIC WORKS FIELD INSPECTOR/ENGINEER A MINIMUM OF 48 
HOURS PRIOR TO START OF ANY WORK.  Failure to comply with these requirements may 
be cause for a stop work notification and suspension of permit.  For additional questions 
regarding the area event calendar, call (714) 765-5202. 
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SECTION 7  Responsibilities of the Contractor 
 
7-5  Permits 
 
The Contractor shall obtain all permits and licenses as required by the City.  The Contractor shall 
pay all costs incurred at no cost to the City of Anaheim.   
 
7-8.1  Cleanup, Marking Removal and Dust Control 
 
The third paragraph is amended as follows: 
 
Materials and equipment shall be removed from the site as soon as they are no longer necessary.  
Before the final inspection, the site shall be cleared of equipment, unused materials, rubbish, and 
all markings placed by the Contractor, the City, Underground Service Alert (USA), or other 
agent(s)’ markings necessary for the performance of various items of work. These markings shall 
include, but not limited to paint, stakes, and metal tags. 
 
The last paragraph is amended as follows: 
 
Failure of the Contractor to comply with the Engineer’s cleanup orders, including removal of 
markings shall result in an order by the City to suspend work until the condition is corrected. 
Should any cleanup items become disputed items of work resulting for the City to perform the 
work, the City shall hold the CONTRACTOR accountable for such costs incurred.  
 
7-10  Public Convenience and Safety 
 
The CONTRACTOR shall conduct his operations so as to minimize obstructions and 
inconvenience to the public.  Equipment shall be operated on the site only during the hours of 
7:00 AM to 3:30 PM, unless otherwise authorized by the CITY.  All other provisions shall apply 
as set forth in Section 7-10, “Public Convenience and Safety,” of the Standard Specification 
Supplement. 
 
7-10.1  Traffic and Access 
 
Add the Following: 

 
Construction signs, barricades, delineators, warning lights, stripes, markings, legends, and all other 
devices used to implement the plan including traffic control methods shall conform to the 
requirements of the latest edition of the Manual of Uniform Traffic Control Devises (MUTCD), and 
Work Area Control Handbook (WATCH latest edition).  Portable Changeable Message Signs 
(CMS) shall conform to the requirements of Caltrans Standard Specifications latest Edition and as 
amended in Sub-Section 7-10.1 (a), herein these Special Provisions, of these Specifications. 
 
Traffic control guidelines are included in the Specifications.  The Contractor must adhere to the 
number of lanes reflected in the traffic control guidelines unless otherwise approved in writing by 
the Engineer.  Detour and Traffic Control plans prepared and signed by a licensed engineer shall be 
submitted to the Construction Services Manager and Traffic Engineering Division for approval, 
prior to any construction activities. Traffic control plans should include flagmen usage at minor 
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streets and/or T-intersections.  Detouring shall be accomplished by the use of paint or reflectorized 
tape. 
 
The Contractor shall furnish and maintain during the duration of the project Portable Changeable 
Message Signs (CMS) suitable for both daylight and night time operations under varying climatic 
conditions; i.e., visibility for speed control, advisories on alternate routes, and general traffic 
management during all working shifts, as directed by the Engineer (also refer to Section 7, Sub-
section 7-10.1 (a) 2, of these Special Provisions).  Four (4) CMS will be required for this project to 
be installed at the project approaches or locations designated by the Engineer. 
 
7-10.1 (a)  Portable Changeable Message Signs (CMS) 
 

1. Each portable changeable message sign unit shall consist of a controller unit, a power 
supply and a structural support system, all mounted on a trailer.  The unit shall be 
assembled to form a complete self-contained portable changeable message sign which can 
be delivered to the site of the work and placed in immediate operation.  The complete 
message sign unit shall be capable of operating in an ambient air temperature range of -30° 
F to +165° F and shall not be affected by unauthorized mobile radio transmissions.  The 
trailer shall be equipped so that it can be leveled and plumbed. 

 
2. The message displayed on the sign shall be visible from a distance of 1,500 feet and shall 

be legible from a distance of over 1,250 feet, at noon on a cloudless day, by persons with 
vision of or corrected to 20/20 and capable of displaying messages in two font sizes.  The 
sign  panel shall be 3-line matrix, each of which shall contain eight (8) display panels.  
Sign shall utilize lens enhanced all LED (light-emitting diode) display providing for both 
daylight and nighttime legibility.   

 
CMS “display” shall be re-programmed at any time during the course of construction, 
as deemed necessary and as directed by the Engineer. Re-programmed messages shall 
include but not be limited to visibility for speed control, advisories on alternate routes, 
and advisories on general/critical construction activities including schedule. Re-
programming these messages offers continuous notices for the benefit of the public. 
Messages/advisories shall all be approved by the Engineer. 

 
3. The sign face shall be flat black and shall be protected from glare of the sun by a method 

which does not interfere with the clarity of the sign message.  The sign shall be raised and 
lowered by means of a power driven lifting mechanism provided with a mast safety pin to 
prevent the sign case from falling in the event of a power/hydraulic system failure.  The 
mechanism shall include an auxiliary manual pump with release for emergency use. 

 
4. The matrix sign shall be capable of complete alpha numeric selection. 

 
5. The controller or CPU (Central Processing Unit) shall be an all solid-state unit containing 

all the necessary circuitry for the storage of at least 5 preprogrammed messages.  A 
keyboard entry system shall be provided to allow an operator to generate an infinite 
number of additional messages over the preprogrammed stored messages.  Message 
memory shall be retained during power interruptions or failures, and the unit shall be 
capable of operating the sign system in the event that the controller is disconnected.  The 
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controller shall provide for a variable message display rate which allows the operator to 
match the information display to the speed of the approaching traffic.  The flashing off 
time shall be operator adjustable within the control cabinet.  The system shall be equipped 
with a security lockout feature to prevent unauthorized use of the controller.  The controller 
shall be installed in a location allowing the operator to perform all functions from one 
position. 

 
6. Full operation height shall be with the bottom of the sign at least 7 feet above the ground 

and the top no more than 14.5 feet above the ground, or as designated by the Engineer. 
 

7. After initial placement, portable changeable message signs shall be moved from location to 
location as directed by the Engineer. 

 
Note:  The Contractor shall contact the following and obtain traffic control plan approval prior 
to any construction work: 
 
Jose Cortez      Ralph Contreras 
Resident Engineer      Principal Traffic Engineer 
Construction Services Division    Traffic Engineering Division 
Dept. of Public Works     Dept. of Public Works 
City of Anaheim      City of Anaheim 
(714) 765-5176     (714) 765-5183 Ext. 4526 
 
The Contractor must provide a detailed traffic control plan, signed and stamped by a licensed 
engineer, detour route and signage for all work to Traffic.  The Contractor must obtain Traffic 
review and approval prior to the start of any construction. 
 
The Contractor shall furnish and place all warning and directional signs and other traffic control 
devices required to direct, control and protect the traveling public while construction operations 
are in process. 
 
Normal working hours for the project are Monday through Friday from 7:00AM to 7:00PM.  The 
working hours for all work within work zones (those work areas that do not in any way restrict 
traffic any more than the traffic control guidelines) will be from 8:30AM to 3:30PM.  The 
minimum number of lanes required by the City per the traffic control guidelines must be 
maintained in order for the contractor to qualify for the longer work hours.  No staging of trucks 
outside the “Work Zones” will be permitted before 7:00AM or after 4:00PM. 
 
It is the Contractor’s responsibility to maintain safe, and adequate pedestrian and vehicular access to 
intersecting streets; continuous and unobstructed access along both La Palma and Tustin Avenues 
unless otherwise approved by the City Traffic Engineer.  The Contractor shall conduct his/her 
operations so as to offer the least possible obstruction and inconvenience to the public, and shall 
have under construction, no greater length or amount of work than can be prosecuted properly with 
due regard to the rights of the public.  The access rights and safety of the public will be considered 
at all times. 
 
The Contractor will be responsible for all temporary traffic control until permanent striping is 
installed. 
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The CONTRACTOR shall post “Temporary No Parking Tow Away” signs defining the time and 
date of any restriction, 72 hours prior to work. 
 
The CONTRACTOR shall notify the Traffic Management Center at (714) 765-5202 at least 48 
hours prior to work zone/detour changes that will impact traffic signals. 
 
The CONTRACTOR shall notify the Construction Services Manager a minimum of 5 working 
days prior to closing or restricting left-turn movements. 
 
The CONTRACTOR shall be responsible for placing temporary A.C. paving to facilitate the 
traffic control for the project.  Placement of and subsequent removal of all temporary A.C. 
paving on the project shall be included in the price paid for construction of traffic signal and 
safety lighting facilities and no additional compensation will be allowed. 
 
The Contractor shall provide and install 48” x 48” plywood backed "business is open" signs 
where entrances are located for the businesses affected by construction longer than 3 days.  The 
signs shall be placed at the various driveways, cross streets and alleys and as directed by the 
Field Engineer.  Business signs shall be installed and/or relocated at the completion of each 
phase of construction.  Sign content, lettering and finish are to be approved by the Construction 
Services Manager prior to installation.  The signs shall be placed on barricades. 
 
7-10.3  Street Closures, Detours, Barricades 
 
Add the following: 
 
The Contractor shall keep access at street crossing and driveways open at all times. 
 
If any street(s) within the project is/are to be closed (approved by the City), the Contractor shall 
contact all residents and businesses in the area a minimum of 48 hours prior to the closure and shall 
provide the Construction Services Manager with written verification that all residents and 
businesses were contacted. 
 
Payment for conformance to the requirements of this Section, including preparation of and 
obtaining approval of, traffic control plans; furnishing and installing construction area traffic 
control devices; i.e., portable changeable message signs (CMS), etc., as ordered by the 
Engineer, for the sole convenience and direction of public traffic as specified in Section 7-10, 
“Public Convenience and Safety”, and these Special Provisions, shall be deemed to be included 
in the price paid for construction of the traffic signal and safety lighting facilities no additional 
compensation will be allowed. 
 
 
PART 2 – CONSTRUCTION MATERIALS 
 
Section 214     Traffic Striping, Curb, Pavement Markings, and Pavement Markers 
 
214-1   General 
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Insert the following at the end of this section: 
 
All traffic striping materials shall conform to the California Department of Transportation 
(Caltrans) Standard Specifications, 2018 Revised Edition and these Special Provisions. 
 
 
214-5     Thermoplastic Material for Traffic Striping and Markings  
 
214-5.1 General 
 
Insert the following at the end of this section: 
 
Thermoplastic material shall not exude fumes which are toxic, obnoxious or injurious to persons 
or property when it is heated during application. 
 
 
214-6 Pavement Marker 
 
214-6.1   Type of Markers 
 
Insert the following at the end of this section: 
 
Two-way blue pavement markers shall be installed for all fire hydrants per City Standard Detail 
457. 
 
 
214-6.3     Non-Reflective Pavement Markers 
 
214-6.3.1  General 
 
Insert the following after the first paragraph: 
 
Non-reflective ceramic pavement markers shall be either "white" or "yellow", specified 
accordingly as per layout and installation detail plans. 
 
 
214-6.4     Retroreflective Pavement Markers 
 
Insert the following at the end of this section: 
 
Reflective raised pavement markers shall be either "one-way clear", "one-way yellow", 
"two-way clear", "two-way yellow", "red/clear", or "two-way blue", specified accordingly as per 
layout and installation details. 
 
214-7     Adhesives for Pavement Markers 
 
214-7.2     Epoxy Adhesives.  
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214-7.2.1   General 
 
Insert the following at the end of this section: 
 
All epoxy adhesive for pavement markers shall conform to the California Department of 
Transportation (Caltrans) Standard Specifications, 2018 Revised Edition. 
 
 
Section 215    Traffic Signing 
 
All work shall conform to detail drawings as shown on the PLANS and as specified in Section 
82 of the State of California Department of Transportation (Caltrans) Standard Specifications, 
2018 Revised Edition, and these Special Provisions. 
 
All signs shall be standard size and color as specified in the California MUTCD, latest edition, 
unless otherwise specified by the ENGINEER. 
 
All new signs to be installed shall be the international symbol (if available) unless otherwise 
specified. 
 
All signs shall be aluminum panel not less than 5/64” thick, 6061-T6 or 5052-H38 Alloys, 
exceptions are Type L, K and street name signs which shall be 1/16” thick, radius corners 3/8”.  
Aluminum base metal shall be cleaned, deoxidized and coated with a light tightly adherent 
chromated conversion coating free of any powdery residue. 
 
All sign facings shall be manufactured of high intensity grade, encapsulated lens sheeting, 
(Hi-Intensity or equal) except for R26 signs which shall be Engineering Grade material (enclosed 
lens).  All signs which could result in a moving violation shall be high intensity.  All signs 
provided under this CONTRACT shall include an anti-graffiti film overlay.  Protective overlay 
shall be 3M Series 1160A overlay or approved equivalent.  The anti-graffiti overlay shall be 
considered as included in the price bid for the item of work and no additional payment will be 
made therefore. 
 
The date of installation of a sign is to be embossed on the back of the sign and shall be 
considered as the start of the warranty period.  "Property of City of Anaheim" should also be 
embossed on back of sign. 
 
Sign locations and height shall be according to City of Anaheim Standard 426-C or as directed 
by the ENGINEER.  All signs are to be 7' above the ground measured to the bottom of the lowest 
sign.  Exceptions may be made for bus stop signs, small R26 signs, or bike arrows down to 6' 
when mounted below another sign not installed within the sidewalk.  All median mounted signs 
shall be 4' above the ground measured to the bottom of the sign except for: 

a. Type K markers to be 1' above the ground to the bottom of the sign or 17-18" above the 
ground when mounted on Eze-Erect break away posts. 

b. All type "N" markers for barricades shall be 2' above the ground to the bottom of the sign. 
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All stop signs (R1-1) and street name signs shall be mounted on 2½"x12' round galvanized posts.  
Large signs or sign combinations shall use 2"x15' round galvanized posts.  Signs will be 
mounted with bolt extended through the post.  Anchors will be placed at the base of the post to 
restrict rotation. 
 
No signs will be allowed on traffic signal poles except the following: 

Poles - R26, R4-7, R6-2, R3-3, R3-7, R3-4, R10-7, R10-11, W12-1 and Type "N-1" marker. 

Mast arms - R61Series, R54, R73 Series and R3-4. 
 
All signs placed within the public right-of-way shall be installed using the following guidelines: 

a. Signs will be installed on marblelite or steel street light poles wherever possible.  No signs 
shall be placed on wood poles at anytime. 

b. Larger (wide) signs will always be mounted on the top of a sign combination. 

No sign shall have an outside edge closer than 2' to the back of curb while maintain a 3’ clear 
sidewalk.  For sidewalk less than 7’ wide and adjacent to curb, sign post may be mounted 
behind the sidewalk, except for stop signs.  Refer to Anaheim Standard Plan 426-C.  
 

c. Sign panel facings shall be perpendicular to approaching traffic unless otherwise specified by 
the ENGINEER. 

d. Signs shall be mounted on posts in a good workmanship manner using metal hardware 
suitable for the type of installation made. 

e. Installation materials shall be of stainless, galvanized or other material that does not rust, and 
is theft proof where available. 

f. The minimum distance between signs shall be 50'.  Exceptions must be approved by 
ENGINEER.  Signs shall be kept a minimum distance of 6' in front of trees, power poles, etc. 
and a minimum distance of 50' beyond them.  Signs will be kept far enough away from trees 
so growth will not obstruct visibility of the sign. 

g. R26 and other signs are typically not mounted closer than 150’ apart. 

h. No sign shall be placed on the same post with a stop sign (R1-1) except the 2-way or 4-way 
supplemental plates.  The supplemental plates will not overlap on the stop sign and will be 
attached with separate bolts. 

No signs will overlap and must be installed with separate bolts.  "Begin/End" or "Tow-Away" 
plates are an exception. 
 
Post materials shall consist of the following: 6', 8' or 11' U-channel posts, 6' guide posts, 
Eze-Erect sign post (break-away), 2"-4" Carriage bolts, 4-5/16"x1/2" through 1" hex bolts, 5/16" 
nuts, 5/16"x3/4" and 1" anti-theft bolts and anti-theft nuts, P.C. 2.5 aluminum sign caps, P.C. 1 
aluminum sign saddles, 5/8"x20-1/2" carriage bolts, 5/8" nuts, 2” and 2½" clamp on U-bracket, 
Gerrard bracket, 3/4" 201 stainless steel buckles, 3/4", 030, 201 Stainless steel banding, side arm 
bracket - heavy duty channel iron, galvanized sign braces, galvanized 3/16”x1”x30”.  5/16"x1" 
fiber or nylon washers behind a 5/16"x1" or 1¼" metal washer shall be used on the face of all 
high-intensity or equal signs. 
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All posts installed on median in asphalt or concrete shall have breakaway braces. 
 
For installation of signs that are 36" or larger and/or sign combinations a brace is used for 
strength (3/16"x1"x30" or 36" brace). 
 
Median noses shall be treated as follows: 

a. All median noses shall be painted with yellow reflective traffic paint from BCR to ECR, and 
R4-7 sign and type N-1 Marker, 

b. All median signs shall be mounted 5' behind the median nose.  All core drill holes must be 
large enough for post anchors to fit.  All core drill holes must be patched around the sign post 
with concrete after installation. 

 
 
PART 3 – CONSTRUCTION METHODS 
 
Section 314  Traffic Striping, Curb and Pavement Markings and Pavement Markers  
 
314-1 General  
 
Insert the following at the end of the first sentence: 
 
All traffic striping and pavement markings shall conform to the California Department of 
Transportation (Caltrans) Standard Specifications, 2018 Revised Edition. 
 
Use of permanent tape for a traffic stripe or a pavement marking shall not be permitted. 
 
The CONTRACTOR shall take all reasonable precautions to protect the paint during drying time 
and shall be required to wet sandblast out all objectionable tracking. 
 
 
314-2     Removal of Traffic Striping and Curb and Pavement Markings 
 
314-2.1   General 
 
Replace the first sentence with the following: 
 
Paint removals shall be performed by wet sandblasting technique, meeting the latest 
requirements and restrictions by the State Pollution Control Agency.  The CONTRACTOR shall 
be responsible for the immediate removal of sandblasting materials by vacuum or mechanical 
street sweeping devices. 
 
314-4     Application of Traffic Striping and Curb and Pavement Markers 
 
314-4.1   General 
 
Insert the following at the end of this section: 
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CONTRACTOR shall provide all stencils and street marking legend cutouts, all of which shall 
conform to standards presently in use in the City of Anaheim for the restriping of all existing 
pavement legends.  For all new work, where new legends are required, the CONTRACTOR shall 
use State of California Department of Transportation (Caltrans) Standard Plans and 
Specifications, 2018 Revised Edition 
 
314-4.2     Control of Alignment and Layout 
 
314-4.2.1   General 
 
Insert the following at the end of the second sentence: 
 
The pre-lining or layout shall be done by the CONTRACTOR where required by the 
ENGINEER.  Existing lines shall be followed in such a manner as to present a uniform, pleasing 
appearance, and misalignment or disregard to previous painting will not be permitted.  Abrupt 
breaks in alignment between broken segments will not be permitted.  The ENGINEER shall be 
the sole judge on the accuracy and acceptability of the alignment of the work.  All lines shall be 
clean and sharp as to dimensions.  Ragged ends of segments, fogginess along the sides or 
objectionable dribbling along the unpainted portions of the stripe shall be wet sandblasted out to 
the satisfaction of the ENGINEER. 
 
The finished product shall have an opaque, well-painted appearance with no black or other 
discolorations showing through. 
 
If the existing markings are not visible, the CONTRACTOR will be required to pre-mark each 
installation prior to the application of the material.  Where no existing markings are in place, the 
CONTRACTOR shall place the new pavement markings where directed by the ENGINEER. 
 
 
314-4.3    Painted Traffic Striping and Curb and Pavement Markers 
 
314-4.3.1   General 
 
Insert the following at the end of this section: 
 
All traffic lines shall conform to the State of California Department of Transportation (Caltrans) 
Standard Plans and Standard Specifications, 2018 Revised Edition and these Special Provisions. 
 
The following Details of the Standard Plans shall be routinely used for traffic lines: 
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 Anaheim Caltrans Pavement 
Line Detail Detail Marker Information 

Yellow Skip or Solid 450 & 460  2 and/or 4 Type AY & D 

Double Yellow CL  453 & 458  22 and/or 23 Type AY & D 

White Skip  451 & 459  10 with 4 Type "A" 
markers 

Type A & G & C 

Two-Way Left-Turn 
Lane 

454  32 and/or 33 Type AY & D 

Channelizing Stripe  455 38 and/or 38C Type A & G & C 

Trap Lane Stripe   37B Type A & G & C 

Median Islands  456  Type D 

 
Detail 9 (painted skip strip) will be allowed in certain instances when it is not advisable to 
emplace a long-life line due to line locations, pavement conditions, or special circumstances.  
This determination will be made by the ENGINEER. 
 
All crosswalks, turn arrows, stop and yield bars and messages and all other pavement legends, 
with the exception of "Bike Lane" and continental crosswalks (per Standard Detail 477), shall be 
installed in thermoplastic on arterial streets.  They shall be painted on minor streets and 
intersections unless specified thermoplastic on PLANS or work orders.  Continental crosswalks 
shall be applies in 2 coats of paint with second coat applied 3 days after application of the first 
coat. 
 
Long-life pavement marking legends must be thermoplastic. 
 
Bike lane stripes and messages shall be painted.  The stripe may be 6” wide solid white with 100' 
of skip at intersections or major driveways. 
 
The first three (3) raised pavement markers for any white line at an intersection shall be Type C 
for the opposite direction of travel.  See Anaheim Standard Detail No. 459. 
 
CONTRACTOR shall install traffic striping, marking, arrows and messages pursuant to the 
PLANS where provided.  All work and materials shall conform to the requirements of the State 
of California, Standard Specifications, 2018 Revised Edition, and the latest edition of the State of 
California MUTCD.  Payment shall be per this specification. 
 
CONTRACTOR shall furnish and install traffic delineation using paint "Cat tracking", 
temporary marking tape, or other approved media on the same working day as existing stripes 
are lost, including bicycle lanes, in locations consistent with the striping PLANS.  If temporary 
marking tape is used, all tape shall be removed prior to installation of permanent striping. 
 
CONTRACTOR shall apply paint prior to installing raised pavement markers.  Raised pavement 
markers shall be placed on the newly painted line.  When raised pavement markers are not used, 
two (2) coats of paint shall be used. 
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CONTRACTOR shall furnish and install raised pavement markers no sooner than seven (7) 
calendar days and no later than fifteen (15) calendar days after traffic striping is installed 
pursuant to the striping PLANS.  When two (2) coats of paint are specified on the PLANS, the 
second coat shall be applied no sooner than seven (7) calendar days and no later than fifteen (15) 
calendar days after new pavement surface is placed. 
 
CONTRACTOR shall remove all existing raised pavement markers before any pavement overlay 
or slurry seal is placed on the street. 
 
 
314-4.3.6  Measurement 
 
Insert the following to the end of this section: 
 
Lineal feet of painted lines shall be measured for payment by standardized odometer.  Other 
units for which payment is to be made shall be in accordance with the units designated in the 
itemized bid proposal. 
 
314-4.3.7  Payment 
 
Insert the following at the start of this section: 
 
Full compensation for conforming to the requirements of this section shall be considered as 
included in the price bid for the item of work and no additional payment will therefore be made.  
Payment for other signing and striping not specifically mentioned in the price bid shall be paid 
on a time and materials basis. 
 
 
PART 4 – EXISTING IMPROVEMENTS 
 
Section 400  Protection and Restoration 
 
400-1  General 
 
Add the following: 
 
The Contractor shall take due precautionary measures to protect all public and private properties 
and improvements, including but not limited to drainage facilities, private walls and footings 
(including adjacent properties) parkway improvements, driveways, water structures, vegetation, and 
all other improvements and structures shown on the construction drawings and encountered during 
construction.  These improvements shall be safely guarded from damage or loss in connection with 
this contract by the Contractor at all times.  Should any facility, structure, pavement, or property be 
damaged during operations of the Contractor, he/she shall immediately notify City of Anaheim 
Construction Services Manager at (714) 765-5176 Ext. 5286.  All damaged existing 
improvements shall immediately be replaced, repaired/or reconstructed to the satisfaction and 
approval of the City of Anaheim.  The Contractor shall pay all damages and losses incurred. 
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Contractor shall provide for maintaining existing and temporary electrical systems per Caltrans 
Standard Specification 86-1.06.  Payment for this work shall be included in the price paid for 
construction of traffic signal and safety lighting facilities and no additional compensation will be 
allowed. 
 
Contractor shall maintain and water existing landscape designated to be protected-in-place, 
including hand watering if necessary.  Should the Work interrupt the irrigation system of 
adjacent landscape and/or landscape designated to remain within the limits of work, contractor 
shall provide temporary water to maintain the health of the plant material, as required.  Payment 
for this Work shall be included in the price paid for construction of traffic signal and safety 
lighting facilities and no additional compensation will be allowed.  Any landscape areas damage 
by the CONTRACTOR’s construction operations shall be replaced or restored in as near the 
original condition as reasonable. 
 
 
PART 7  STREET LIGHTING AND TRAFFIC SIGNALS 
 
Attention is directed to the “City of Anaheim Traffic Engineering Specifications for Traffic 
Signal and Safety Lighting Facilities”, Intelligent Transportation System (ITS) Special 
Provisions and Streetscape Special Provisions following herein these Specifications. 
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C I T Y  O F  A N A H E I M  
TRAFFIC ENGINEERING SPECIFICATIONS 

FOR 
TRAFFIC SIGNAL AND SAFETY LIGHTING FACILITIES 

 
Note: The following shall replace Part 7, Street Lighting and Traffic Signal Systems,” of the 
GREENBOOK, Standard Specifications for Public Works Construction, 2018 Edition. 
 
1 General 
 

The CONTRACTOR shall furnish all tools, equipment, materials, supplies and 
manufactured articles and shall perform all operations necessary to construct traffic signal 
and street lighting facilities as shown on the drawings and as specified herein. 
 
Reference Specifications and Standard Plans 
 
1. Standard Specifications - Except as modified herein, materials and installation shall 

conform to the 2018 Revised Caltrans Standard Specifications (CSS).  All references in 
this section to "Standard Specifications" shall be understood to be referenced to the 
Caltrans Standards Specifications. 

2. Standard Plans - Except as modified herein, all references in this section to "Standard 
Plans" shall be understood to be referenced to the 2018 Revised Caltrans Standards 
Plans (CSP) and subsequent errata. 

3. Codes, Ordinances, and Regulations - All electrical materials and equipment furnished 
and installed under this section shall conform to the referenced regulations and codes 
specified in Section 86-1.01D, “Quality Assurance,” Subsection 86-1.01D(1), 
“General,” of the Standard Specifications, and to all other ordinances, Specifications, 
Standards and Regulations of the authorities having jurisdiction. 

 
2 Description 
 

Furnishing and installing traffic signal, signal system communication, safety lighting and 
sign illumination systems and payment shall conform to the provisions in Division X, 
“Electrical Work,” of the Standard Specifications and these Special Provisions. 
 
Prior to the commencement of any work within public right-of-way, the CONTRACTOR 
shall obtain a Public R/W Excavation and Construction Permit, at no cost, from the City of 
Anaheim, Public Works Engineering Department. 
 
Traffic signal, signal communication, signing and striping work is to be performed at the 
following intersections: 
 
1. La Palma Avenue at Metrolink Rail Crossing (±275’ West of LINK) 
2. La Palma Avenue at LINK 
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3 Underground Utilities 
 
CONTRACTOR shall call Underground Service Alert at (800) 422-4133, 48-hours before 
digging for location of underground utilities. 
 
Attention is directed to all conditions of Part 4, Section 402, "Utilities," of the 
“GREENBOOK” Standard Specifications for Public Works Construction, latest edition. 
 
Attention is directed to the existence of certain hazardous underground utility lines within 
the construction area which include (but not limited to) natural gas and electrical.  It shall be 
the CONTRACTOR’S responsibility to "pot hole" or expose any utility facilities that need 
protection under direction of the utility owner(s) or Engineer.  Backfill and capping methods 
for pothole excavation shall conform to City Standard Detail No. 132. 
 
One or more hazardous underground utility lines may necessitate the work or rearrangement 
to a lower elevation, by the owner(s), during construction operation.  If such rearrangement 
work occurs, the CONTRACTOR shall allow each affected utility company ten (10) 
working days to rearrange its facility at any given locations. 
 
No contractual work will be permitted over or, within 10’ horizontally of, any hazardous 
underground utility line to be rearranged, until such rearrangement work is completed. 
 
Where hazardous overhead utility lines exist and rearrangement is not required, the 
CONTRACTOR shall arrange to meet a Utilities Representative at the job site prior to work 
to discuss work plan.  Contractor may be directed by Utilities Representative to hire a high 
voltage pre-qualified third party to perform work in the vicinity of utility lines.  
Additionally, the CONTRACTOR may opt, under his/her own accord, to protect or insulate 
said utility lines while performing work.  All associated costs for this work shall be borne 
solely by the CONTRACTOR and included in the price paid for construction of traffic 
signal and safety lighting facilities and no additional compensation will be allowed. 
 

4 Schedule of Values 
 

Schedule of Values shall conform to the provision in Section 9-1.16B, "Schedule of Values," 
of the Standard Specifications, except as amended herein and in the Special Provisions. 
 
CONTRACTOR is to submit a schedule of values within 15 days after Award of Contract. 
 
The schedule of values must include as a minimum type, size, and installation method for: 

1. Controller Unit 
2. Controller Cabinet with Foundation 
3. Standards and Poles with Foundations 
4. Conduit (per size) 
5. Pull Boxes 
6. Conductors and Cables 
7. Service Meter Enclosure(s) 
8. Signal Heads and Hardware 
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9. Pedestrian Signal Heads and Hardware 
10. Pedestrian Push Buttons/APS 
11. Internally Illuminated Street Name Signs 
12. Loop Detectors/Video Detection System 
13. Luminaires 
14. Traffic Signs and Hardware 
15. Fiber Optic Cable and Various Associated Electronic Equipment (Individually) 

 
The fifth Paragraph of Section 9-1.16B, "Schedule of Values," shall be deleted.  For changed 
quantities of the work units listed, the CITY adjusts payments in the same manner as 
specified for changed quantities of bid items under Section 9, “Measurement and Payment” of 
the GREENBOOK. 

 
5 Equipment List and Drawings 
 

Equipment list and drawings of electrical equipment and material shall conform to the 
provisions in Section 86-1.01C, "Submittals," of the Standard Specifications, except as 
amended herein and in the Special Provisions.  Sections 1.01C(2) thru 1.01(10) shall not 
apply. 
 
Replace paragraphs 1st and 2nd of Section 1.01C(1), “General,” with the following: 
 
CONTRACTOR acknowledges and agrees that time is of the essence in the performance of 
work provided in the AGREEMENT.  CONTRACTOR agrees that the following listed 
traffic signal submittals shall be delivered to CITY by CONTRACTOR on or before the 
fifteenth (15th) calendar day (Submittal Deadline Date) following the Notice of Award of 
Contract.  In the event said submittals are not received by CITY on or before said Submittal 
Deadline Date, CONTRACTOR agrees to the deduction of one (1) working day from the 
number of Contract Completion Days for every day in delay of receipt by CITY of the 
submittals beyond the Submittal Deadline Date. 
 
Submittal Items 
1. Traffic Signal Controller Unit (Section 15) 
2. Vehicle LED Indications (Section 17) 
 
Upon the notification to the CONTRACTOR that the submittals are approved, the 
CONTRACTOR shall order materials within five (5) working days and provide proof of 
purchase order to the ENGINEER.  No extensions of time for materials delay will be 
allowed without this proof. 
 
For traffic signal equipment and material not listed above, submit a certificate 
of compliance with Caltrans Standard Specifications to the Public Works 
Construction Services ENGINEER. 
 
The CONTRACTOR shall order the traffic signal poles on or before expiration of ten (10) 
working days following the Notice of Award of Contract.  Proof of purchase order, 
including delivery date, shall be submitted to the ENGINEER.  No extensions of time for 
materials delay will be allowed without this proof.  Storage of traffic signal poles shall be 
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the responsibly of the CONTRACTOR.  Payment for transporting, storage or relocation of 
traffic signal poles shall be considered included in the contract bid price paid for 
construction of traffic signal and safety lighting facilities.  No additional compensation will 
be allowed therefore. 
 
After paragraph 5 of Section 1.01C(1), “General,” add the following: 
 
The controller cabinet schematic wiring diagram and intersection sketch shall be on 24"x36" 
size sheets, or larger, and shall be drawn in sufficiently large scale to be clearly readable by 
field technicians.  Partial schematic diagrams of the basic cabinet wiring on smaller sheets 
will not be accepted.  The CONTRACTOR shall furnish maintenance manual and operations 
manual for all controller units; controller cabinet auxiliary, accessory and detection 
equipment; and signal communication provided under this CONTRACT.  The manuals shall 
be submitted at the time of the controller assemblies are delivered for testing, or prior to 
purchase, if requested so by the Engineer.  Product information sheets or cut sheets shall not 
be acceptable for either maintenance or operation manuals.  
 
The eight paragraph of Section 1.01C(1), “General,” shall be revised to read as follows: 
 
“When request by the FIELD ENGINEER, submit a manufacturer's maintenance manual or 
combined maintenance and operation manual as an informational submittal.” 
 
After the last paragraph of Section 1.01C(1), “General,” add the following: 
 
During the course of construction, the CONTRACTOR shall prepare and submit redlined 
“As-Built” progress PLANS to the ENGINEER at regular time intervals established by the 
ENGINEER at the project’s pre-construction meeting.  These progress PLANS shall show 
any deviations from the original PLANS. 
 
At the completion of all construction and testing, the CONTRACTOR shall prepare and 
submit a complete set of redlined “As-Built” PLANS for the project.  These PLANS shall 
show all deviations from the original PLANS. 
 
The “As-Built” PLANS must be approved by the ENGINEER prior to final acceptance. 
Payment for conformance to the requirements of this section shall be deemed included in the 
contract price for construction of traffic signal and safety lighting facilities and no additional 
compensation will be allowed. 

 
6 Maintaining Existing and Temporary Electrical Systems 
 

Maintaining existing and temporary electrical systems shall conform to the provisions in 
Section 87-20, “Temporary Electrical Systems,” and Section 87-21, "Maintaining Existing 
Electrical Systems," of the Standard Specifications, except as amended herein and in the 
Special Provisions. 
 
After the last paragraph of Section 87-21.01, “General,” add the following text: 
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Maintenance of the existing traffic signals, street lighting, signs or approved temporary 
replacements shall be the responsibility of the CONTRACTOR.  The CONTRACTOR shall 
provide a twenty-four (24) hour number where any intersection problem can be reported.  
He will have one (1) hour in which to respond to the maintenance call.  Unless permission 
has been granted by the ENGINEER, the intersection shall not be left on flash more than 
two (2) hours.  Existing streetlights shall remain in operation during construction and until 
the new lighting system is in operation. 
 
CONTRACTOR must replace any inductive loop detectors he/she has damaged within 72 
hours, or the CITY reserves the right to replace and deduct the cost. 
 
All work to be done in connection with the modification of traffic signals shall be performed 
in such a manner that the signals shall be in continuous operation except for one (1) hour 
period between the hours of 8:30 AM and 3:30 PM on weekdays when they may be turned 
off for necessary work.  Work requiring longer periods of time must be authorized by the 
ENGINEER.  The placement of any temporary wiring necessary to maintain traffic signal 
operations shall provide a minimum of 18’ vertical clearance for vehicles and a minimum of 
10’ over pedestrian areas.  All safety regulations and precautions shall be observed in the 
installation work. 
 
At those locations where the existing pole and foundation conflict and must be removed to 
allow for installation of the new pole and foundation, temporary signals shall be constructed.  
Poles may be supported by attaching a metal base plate of sufficient size and weighted to 
prevent tipping.  The temporary signal shall remain in operation until the new signal is 
placed into operation. 
 
Configuration of temporary signal facilities shall conform to the requirements of the 
MUTCD.  A minimum of two (2) clearly visible signal faces shall be provided for traffic 
from each signalized movement, one being adjacent to the right side of the travel way.  At 
major intersections temporary mast arm signal indications shall be required and any 
additional signal equipment as determined by the ENGINEER. 
 
It is the CONTRACTORS responsibility to perform a pre-bid site survey to identify 
temporary signal facility requirements to maintain signal operations for the work shown on 
the PLANS to include costs in his/her bid 
 
48 hours prior to any turn-on, shutdown or flashing condition of the traffic signals, the 
CONTRACTOR shall notify the ENGINEER of his anticipated schedule. 
 
During the shutdown, the CONTRACTOR shall provide a minimum of two (2) standard 36” 
stop signs placed on each approach of the intersection to the satisfaction of the Engineer.  
The CONTRACTOR shall make arrangements with the Police Department for traffic control 
if deemed necessary by the ENGINEER. 
 
Existing traffic signal systems shall not be placed in proposed phasing operation until all 
equipment is installed and pavement markings are complete. 
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All signal indications, pedestrian push buttons, detectors and control equipment shall be 
maintained in operation except during shutdown hours as specified above. 
 
Full compensation of maintaining existing and temporary electrical systems shall be 
considered as included in the price paid for construction of traffic signal and safety lighting 
facilities and no additional compensation will be allowed. 

 
7 Foundations 
 

Foundations for signal standards, posts, cabinets, and pedestals shall conform to the 
applicable provisions in Section 87-1.03E(3), “Concrete Pads, Foundations, and Pedestals” 
and Section 56-3.01C(2), “Foundations”, of the Standard Specifications except as amended 
herein and in the Special Provisions. 
 
Portland cement concrete shall conform to Section 90, "Concrete," of the Standard 
Specifications, and to Section 90-2, "Minor Concrete" where applicable.  Concrete for 
reinforced CIDH pile foundations shall contain not less than 590 pounds of cementitious 
material per cubic yard. 
 
The CONTRACTOR must notify the ENGINEER 24 hours prior to any foundation pours so 
test cylinders may be made.  All foundations poured without the ENGINEER present shall 
be automatically rejected.  The CONTRACTOR, at his expense, shall remove and replace 
rejected foundations. 
 
Foundations shall set a minimum of seven days before posts, poles, standards, pedestals or 
cabinets are set. 
 
Where an array of underground conduits exist, the CONTRACTOR shall hand excavate said 
site in a careful manner so as to preserve existing conduits.  Existing conduits, which are 
disturbed by the foundation placement, shall be rerouted.  The CONTRACTOR shall not 
encase any existing conduits in the new foundations.  If existing conduits are damaged by 
the CONTRACTOR, they shall be repaired or replaced as determined by the ENGINEER at 
the CONTRACTOR's expense. 
 
Foundation excavations shall not be prepared and left open for more than 48 hours before 
concrete pour. 
 
All unused foundations shall be removed completely and disposed, unless otherwise allowed 
by the Public Works Construction Services Manager to be abandoned.  Abandoned 
foundations shall comply with Paragraph 16 of Section 56-3.01C(2), “Foundations” of the 
Standard Specifications. 
 
The top of foundation for signal controller cabinet(s) shall extend 12-inch above finish or 
surrounding (unimproved areas) grade.  Conduit risers entering the controller or 
communication cabinet foundation floor shall not conflict with the any lower center support 
members of said cabinet.  All non-conforming foundations shall be rejected, removed 
completely and re-poured at the contractor’s expense. 
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Where traffic signal controller cabinet(s) are located in landscaped or unimproved areas, the 
CONTRACTOR shall construct a raised concrete maintenance work pad and access path to 
one side and in front (door side) of the cabinet.  The work pad must be the width of the 
proposed foundation, 5’ feet on one side and 5’ in front of the proposed cabinet, joining 
flush with the existing adjacent sidewalk.  Payment for concrete maintenance work pad shall 
be considered as included in the price paid for construction of traffic signal and safety 
lighting facilities and no additional compensation will be allowed. 
 
The materials, proportioning, mixing, slump, air-entrainment, transporting and curing of 
concrete shall be in accordance with the provisions of Section 90, of the Standard 
Specifications. 
 
Reinforcing bars and steel wire placed in concrete foundations shall be in accordance with 
Section 52, “Reinforcement,” of the Standard Specifications. 
 

8 Standards, Poles, Pedestals, and Posts 
 

Standards, poles, pedestals, and posts shall conform to the provisions in Section 86-1.02J, 
Section 87-1.03J and Section 56-3 of the Standard Specifications and Standard Plans, except 
as amended herein and in the Special Provisions. 
 
It is the CONTRACTOR responsibility to ensure that all standards, poles, pedestals, and 
posts provided under this CONTRACT conform to the project PLANS.  The CITY will not 
review or approve submittals useless otherwise specified on the Project PLANS or herein 
these specifications. 
 
The final location of all standards, poles, pedestals and posts shall be approved in the field 
by the ENGINEER. 
 
Signal standard installation shall maintain a 3’ minimum clearance from centerline of 
standard to face of curb unless otherwise shown on the PLANS or directed by the 
ENGINEER. 
 
Signal standards and mast arms shall be the designed per dimensions specified in the 
Standard Plans, unless otherwise noted on the PLANS.  Slip-fit mast arms, truss arms and tie 
rods shall not be used with mast arm installation. 
 
Any pipe tenons unused, or intended specifically for future use, shall be securely capped as 
directed by the ENGINEER.  Mast arms delivered with unneeded pipe tenons shall be 
rejected. 
 
Standards shall be manufactured and installed as such that the handhole access faces the 
downstream direction of vehicular travel. 
 
CONTRACTOR shall ensure each standard is delivered from the manufacturer equipped 
with an identification tag in strict accordance with the Section 56-3.01C(3) of the Standard 
Specifications and Standard Plan ES-7M. 
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Plumbing of the standards shall be accomplished by adjusting the nuts on the anchor bolts 
before the foundation mortar cap is placed.  Shims or other similar devices for plumbing the 
standard or raking will not be permitted.  After plumbing the standard, anchor bolts shall be 
cut off 0.250-inch above the nuts.  Repair newly exposed or damaged galvanized surfaces in 
accordance to the provisions in Section 75-1.02B, "Galvanizing," of the Standard 
Specifications.  
 
The CONTRACTOR shall furnish and install all intersection signs on standards as shown on 
the PLANS and per the Special Provisions to the satisfaction of the Engineer. 
 
Payment for furnishing, installing, transporting, storage or relocation of traffic signal poles 
shall be considered included in the contract bid price paid for construction of traffic signal 
and safety lighting facilities.  No additional compensation will be allowed. 

 
9 Conduit 
 

Conduit shall conform to the provisions of Sections 86-1.02B, "Conduit and Accessories," 
and 87-1.03 “Construction” of the Standard Specifications, except as amended herein and in 
the Special Provisions. 
 
Traffic signal conduit shall be 2½” nominal size unless otherwise specified on the 
construction PLANS. 
 
Section 87-1.03B(1), Paragraph 8, Item 4, is revised to read as follows: “4 inches from 
controller cabinet to adjacent pull box”, and Item 7 is hereby deleted. 
 
Conduit may be either Type 1 or Type 2.  Type 3 non-metallic conduit and fittings shall not 
be used unless specifically noted on the construction PLANS.  Where allowed, all non-
metallic conduit shall be rigid, extra heavy wall schedule 80 polyvinyl chloride (PVC).  The 
conduit shall conform to the requirements set forth in the NEMA Standard Specification TC-
2 for electrical plastic conduit EPC-80. 
 
Conduit termination in a pull box shall be of the same materials. 
 
The first and last paragraphs of Section 87-1.03B(3)b, "Conduit Installation Under Paved 
Surfaces," shall be deleted. 
 
All conduit runs under roadways shall be installed by approved boring, jacking or 
directional drilling methods only. 
 
Conduit runs under some areas of A.C. pavement or dirt parkways may be installed by the 
trenching methods with permission of the ENGINEER.  Material and compaction for 
backfill shall be as specified by the ENGINEER.  The fourth paragraph of Section 87-
1.03B(6) is hereby deleted.  Use of rock-cutting excavators (rock wheel) shall not be 
allowed. 
 
The CONTRACTOR shall notify the ENGINEER immediately of any foreseen necessity to 
use trenching methods (open cut) in any portion of the street right-of-way.   
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All trench, bore pit, and pilot hole excavations within paved roadways shall be backfilled 
and capped in conformance with City of Anaheim Standard Detail No. 132, no exceptions. 
 
A duct sealant satisfactory to the ENGINEER shall be applied around underground conduit 
terminating inside the traffic controller cabinet at the point where the conduit enters the 
cabinet to prevent moisture intrusion. 

 
10 Pull Boxes 
 

Pull boxes shall conform to the provisions in Section 86-1.01C(2), "Pull Boxes"; Section 86-
1.02C, “Pull Boxes”; and Section 87-1.03C, Installation of Pull Boxes,” of the Standard 
Specifications, Standard Plans, except as amended herein and in the Special Provisions. 
 
Section 86-1.01C(2), "Pull Boxes," is revised to read as follows:  “CONTRACTOR to submit 
Certificates of Compliance for pull boxes as directed by the ENGINEER.” 
 
The Second Paragraph of Section 86-1.02C(1), “General” is revised to read as follows, and 
the third paragraph is hereby deleted” 

“Cover marking must be one of the following: 

1. “TRAFFIC SIGNAL” for a signal and safety lighting system 
2. “TRAFFIC FIBER” for an traffic signal fiber optic communication conduit and cable 

system 
3. “TRAFFIC CMS” for a changeable message sign system 
4. “ANAHEIM ELECTRIC” for signal service circuits between the service source point 

and service meter pedestal disconnect 
5. “STREET LIGHT” for street lighting system 
 
Plastic pull boxes shall not be used. 
 
Pull box covers/lids shall be made of lightweight polymer concrete.  Pull box and cover 
must comply with ANSI/SCTE 77, "Specification for Underground Enclosure Integrity," for 
Tier 22 load rating. 
 
The pull boxes shown on the construction PLANS are to be installed as a minimum.  The 
CONTRACTOR may, at his own expense, install additional or large pull boxes to facilitate 
his work with the approval of the ENGINEER. 
 
Pull boxes shall be No. 6 unless noted otherwise on the construction PLANS.  Pull boxes 
installed at locations immediately adjacent to the controller cabinet shall be No.6E unless 
otherwise specified by the ENGINEER. 
 
Pull boxes shall not be installed in any part of pedestrian access ramps or driveways. 
 
Traffic bearing pull boxes with metallic lids shall not be permitted unless otherwise shown 
on the construction PLANS. 
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11 Conductors, Cables and Wiring 
 

Conductors, cables and wiring shall conform to the provisions in Section 86-1.02F, 
"Conductors and Cables," Section 87-1.03F, "Conductors and Cable Installation," Section 
87-1.03H, "Conductor and Cable Splices,” and 87-1.03I, "Connectors and Terminals of the 
Standard Specifications, except as amended herein and in the Special Provisions. 
 
Loop Detector Lead-in Cable (DLC) shall be Type B.  Inductive loop conductors shall be 
Type 2. 
 
Service and street lighting conductors shall be in accordance with the City of Anaheim 
Public Utilities Department’s requirements. 
 
Three feet of slack shall be provided for each conductor or cable in each pull box.  
 
Where new conductors are to be added to existing conductors in a conduit, the 
CONTRACTOR shall: 

1. Pull out existing conductors from the conduit and test the conductors for any defects per 
the Standards Specifications. 

2. Clean the conduit per Section 87-1.03 of the Standard Specifications. 

3. Replace all defective conductors with new conductors.  Replacement of damaged 
conductors will be made by the CONTRACTOR.  Compensation will be granted for the 
replacement of the conductors in accordance with Section 3-3 "Extra Work," of the 
“GREENBOOK, Standard Specifications for Public works Construction, 2015 Edition. 

4. Pull both the old and new conductors into the conduit as a unit. 
 
No splices shall be made in conduits, unless specified otherwise on the PLANS or by 
permission of the ENGINEER.  Splices will be permitted only in the following types of 
circuits at the following locations: 
 
1. Grounding signal light conductors in pull boxes. 
2. Accessible pedestrian signal and push button conductors in a pull box. 
3. Multiple lighting conductors in bases of standards or in pull boxes. 
 
Color coding for conductors to pedestrian signals shall be black for pedestrian phases 2 and 
6, orange for pedestrian phases 4 and 8, yellow for pedestrian phases 1 and 5, violet for 
pedestrian phases 3 and 7.  A red stripe conductor is to be added for "Don't Walk" and a 
green stripe conductor for "Walk" indications. 
 
The CONTRACTOR shall install new conductors where the PLANS designate that the 
existing conductors are to be “replaced”. 
 
Unless otherwise specified or permitted by the ENGINEER there will be no looping of 
phase wires between poles. 
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The CONTRACTOR may install signal cable or individual field wires.  However, extra 
work to increase the conduit size shown on the PLANS, or for installation of new additional 
conduits to install cable shall not be granted.  A conductor cable layout shall be submitted to 
the ENGINEER for approval. 
 
Section 86-1.02F(2)(d)(v), "Signal Interconnect Cables," of the Standard Specifications is 
hereby deleted.  CONTRACTOR shall refer to the City of Anaheim’s Signal System 
Communication Specifications for signal interconnect cable requirements.  Cable 
installation shall conform to the requirements of Section 87-1.03F(2)(c)(iv) of the Standard 
Specifications and the City of Anaheim’s Signal System Communication Specifications. 
 

12 Bonding and Grounding 
 

Bonding and Grounding shall conform to the provisions in Sections 86-1.02F(2)(c)(ii), " 
Bonding Jumpers and Equipment Grounding Conductors”; 86-1.02O, “Grounding 
Electrodes”; 87-1.03F(3)(c), “Copper Conductors”; 87-1.03J, “Standards, Poles, Pedestals, 
and Posts”; and 87-1.03O, “Grounding Electrodes” of the Standard Specifications, except as 
amended herein and in the Special Provisions. 
 
Grounding jumper shall be attached by a 3/16-inch or larger brass bolt in the standard or 
pedestal and shall be run to the conduit, ground rod or bonding wire in adjacent pull box. 
 
Bonding jumper shall be visible after the cap has been placed on foundation. 
 
Bond and ground metal service conduit as specified in NEC and by the Anaheim Public 
Utilities Department or service utility owner requirements.  
 
Bonding where non-metallic type conduits are allowed by the ENGINEER, a #6 gauge 
copper wire shall be run continuously in circuits used for series lighting, and a #10 copper 
wire shall be run continuously in all other circuits.  Equipment bonding and grounding 
conductors are not required in conduits which contain only loop lead-in cable. 

 
13 Service 
 

Existing electrical service meter pedestal to remain.  Protect in Place.   
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14 Testing 
 

Acceptance of new or modified traffic signal will be made only after all traffic signal 
circuits have been thoroughly tested.  Perform functional test to show that each part of the 
system functions as specified. 
 
The ENGINEER/Traffic Engineer shall be notified, in writing, at least five (5) days prior to 
the intended "turn-on" and beginning of signal operational test. 
 
Turn-on of the new or modified traffic signal system to start the required five (5) day 
operational test shall not start on a Friday, Saturday, Sunday, holiday or any day proceeding 
a holiday.  No exceptions will be made. 
 
Before starting the operational test for systems that impact traffic, the system must be ready 
for operation, all equipment, and wiring as shown on the PLANS, shall be installed and 
operable.  A qualified representative of the CONTRACTOR shall be present to immediately 
correct any deficiencies (i.e., loop wiring, signal wiring, head adjustments, etc.) that arise 
subsequent to the turn-on.  All louvers, hoods and signal heads must be aligned to provide 
proper visibility.  All signs, striping and pavement markings as required on the PLANS shall 
be in place at the location prior to turn-on. 
 
The CONTRACTOR shall arrange to have a CITY signal technician to work on controller 
and the controller cabinet manufacturer, or his representative, present at the time the 
equipment is turned-on during the first day of the operational test and upon completion of 
the field installation. 
 
Payment for conformance to this section shall be considered as included in the price paid for 
construction of traffic signal and safety lighting facilities and no additional compensation 
will be allowed. 

 
15 Solid State Actuated Controller 
 

Controller unit(s) shall conform to the provisions of the 2009 Caltrans Standard 
Transportation Electrical Equipment Specifications (TEES) for TS1 or 33x style cabinets, 
except as amended herein and in the Special Provisions. 
 
Installation of controller unit(s) shall be completed by CITY forces.  The CONTRACTOR 
shall provide, in writing, the time and date of signal turn-on to the Field/Traffic Engineer a 
minimum of five (5) working days prior to said signal turn-on.   
 
The controller unit(s) shall be delivered to the CITY with new controller cabinet(s) as a 
complete assembly for programming.  Arrangements for the delivery of the controller(s) 
and/or cabinet assemblies shall be in accordance with, Section 16, “Controller Cabinet,” of 
these Specifications. 
 
The CITY Traffic Engineer will deliver the controller unit to the CONTRACTOR at the 
field site one hour prior to signal turn-on. 
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Payment for conformance to the provisions of this section shall be considered as included in 
the lump sum price paid for construction of traffic signal and safety lighting facilities and no 
additional compensation will be allowed. 
 
The CITY requires Model 2070LN or 2070L type controller or pre-tested and pre-approved 
equal be provided under this CONTRACT.  The CITY will consider the NEMA controller 
equivalent provided that the equipment complies with the definitions of interoperability and 
interchangeability as defined by NTCIP 9001.  CONTRACTOR furnished controller 
equipment shall be delivered to CITY for operations integrity testing with CITY’s cabinet 
equipment and communications compatibility testing with the designated central traffic 
control servers and communication system at the TMC. 
 
The CONTRACTOR shall furnish and submit to CITY for testing 2070LN (for NEMA TS 1 
and/or TS 2 Type 2) or 2070L (for 33x type traffic signal cabinet with C1 type connector) 
traffic signal controller equipment that complies with the 2009 edition of the CALTRANS 
TEES. Unless noted otherwise, the CITY does not use VME card cage assembly, 2070-6 or 
2070-7 type modules in its 2070 hardware assembly. 
 
This specification covers the following two versions of 2070/NEMA Standard Controller 
Units:  

 NEMA TS 1/TS 2 Type 2 Cabinet Standard - Model 2070LN Controller Unit, and  
 33x Cabinet Standard - Model 2070L Controller Unit.   

 
The Model 2070LN Controller Unit (for NEMA TS-1 type cabinet) consists of: 
 2070-1C ..............CPU Module 
 2070-2B ..............Field I/O Module 
 2070-3B ..............Front Panel Module 
 2070-4N (A) .......Power Supply Module 
 2070-8 .................Field I/O Module (NEMA) 

 
The Model 2070L Controller Unit (for 33x type cabinet) consists of: 

 2070-1C  CPU Module 
 2070-2A Field I/O Module 
 2070-3B ..............Front Panel Module 
 2070-4N (A) ........Power Supply Module 

 
Unless noted otherwise, the CONTRACTOR shall furnish the controller hardware with 
CITY pre-approved traffic control software.  In addition, the CONTRACTOR shall be 
responsible that the furnished 2070L hardware and software shall meet or exceed the 
requirements set forth in Sections 15.1 and 15.2. 
 

15.1 2070LN Hardware Interchangeability Requirements 
 

At minimum, the 2070L modules in the furnished 2070L controller assembly shall be 
interchangeable, fully compatible and operational with other 2070L modules in a 2070L 
controller assembly from at least one other controller manufacturer.  For example, for 
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Manufacturer A’s 2070L assembly to be compliant with this requirement, a 2070-1C CPU 
module with software from Manufacturer A shall be interchangeable, fully compatible and 
operational with Manufacturers B, C, etc., and vice versa.  This example presumes that 
Manufacturers B, C, etc. already met this requirement with each other. 
 
The CITY will test and verify for hardware interchangeability and compatibility among at 
least two controller manufacturers prior to product receiving approval for acceptance.  

 
15.1.2 2070-1x Hardware Interchangeability Requirement 

 
2070-1C interchangeability testing will be done by removing and swapping out the 2070-1C 
board under consideration with other controller assemblies and running that 2070L 
controller assembly for period of not less than 48 hours in the test cabinet under a pre-timed, 
8-phase, 4-pedestrian configuration with resistive load.  In a similar manner, other 2070-1x 
boards will be installed in the 2070L controller assembly that is under consideration.  The 
subject 2070L controller assembly is considered “qualified” when its 2070-1x board 
operates glitch-free for a period of not less than 48 hours. 
 

15.2 Software Interoperability Requirements 
 

At minimum, the software running in the furnished 2070L controller assembly shall be fully 
compatible and operational in a 2070L controller assembly from at least one other controller 
manufacturer.  For example, for Manufacturer A’s software to be compliant with this 
requirement, the CITY shall be able to install and fully operate Manufacturer A’s software 
on a 2070L controller assembly from Manufacturers B, C, etc., and vice versa. This example 
presumes that software from Manufacturers B, C, etc. already met this requirement with 
each other. 
 
The CITY will test and verify for software operability and compatibility among at least two 
controller manufacturers prior to product receiving approval for acceptance. 
 

15.2.1 Anaheim Start-Up Sequence 
 
All traffic control software shall integrate, without exception, the Anaheim Start-Up 
Sequence as part of its start-up routine. The Anaheim Start-Up Sequence occurs at controller 
power on (boot) time and may occur at other intervals as required. Contact TMC for more 
information regarding this software requirement. 
 

15.2.2 2070LN Controller with ASC-3 Software 
 

The CITY accepts Econolite’s ASC-3 traffic control software that is compliant with the 
NTCIP requirements in Section 15.3. The CONTRACTOR shall submit product 
specifications to the ENGINEER for controller and software approval prior to purchase. The 
CONTRACTOR shall be responsible for the full controller assembly that properly operates 
ASC-3 and is fully compatible with the CITY’s traffic control system. 
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ASC/3 software, post version 2.65, using NTCIP protocol shall be compliant with the 
software interoperability requirements in Section 15.2 and NTCIP requirements in Section 
15.3. 
 

15.3 NTCIP Requirements 
 
The following is an excerpt from Section 1.2 of the NTCIP 9001 document: 

“The transportation industry has had a history of deploying systems with unique data 
definitions and proprietary communications protocols.  Field devices and systems from one 
manufacturer or developer were not interoperable with those of other manufacturers or 
developers.  As a result, expansion of the system after initial deployment can generally only 
be done using equipment of the same type and usually the same brand as in the initial 
deployment, unless there are investments in major systems integration efforts.  
 
With proprietary protocols, there is little to no opportunity for realistic competitive bidding 
as additional field devices are added to the system, due to the lack of interchangeability. 
Nor, is there any opportunity for realistic competitive bidding to add additional types of 
field devices to the system, due to the lack of interoperability.”  
 
The CITY’s goal is to have increased flexibility and choices among equipment of different 
types and different manufacturers by procuring products and equipment that are compliant 
with NTCIP standards. 
 
Interoperability - Interoperability reflects the ability of multiple center systems and devices 
of different types to exchange information for some common purpose.  Interoperability 
allows system components from different vendors to communicate with each other to 
provide system functions and to work together as a whole system.  For example, using the 
same communications infrastructure to interconnect a management system with traffic 
signal controllers, dynamic message signs, video surveillance controls and other devices to 
manage traffic reflects a real-world example of interoperability. 
 
Interchangeability - Interchangeability reflects the capability to exchange devices of the 
same type on the same communications channel and have those devices interact with others 
devices of the same type using standards-based functions.  With interchangeability, system 
components can be changed out (switched) with similar components from different vendors 
because they possess common functional and physical characteristics.  An example of 
interchangeability is a signal controller from different manufacturers interacting with each 
other to provide traffic signal coordination along an arterial throughway. 

 
16 Controller Cabinet 
 

Controller Cabinet(s) shall conform to the provisions in Sections 86-1.02Q(1) and 87-
1.03Q(1), "General," of the Standard Specifications, except as amended herein and in the 
Special Provisions. 
 
Controller Cabinet shall be Type 333L and wired for eight (8) vehicular phases, four (4) 
pedestrian phases and two (2) overlap phases.  Controller Cabinet shall be fully wired and 
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include all auxiliary equipment to control the signal indications and perform the intended 
signal operation as shown on the PLANS and included in these "Special Provisions".  
Controller Cabinet at a minimum shall include a 2010ECLOIP with Red Monitor harness, 
output file support for 16 loadswitches, 19” rack mount detector activation panel, 3 full 
depth shelves installed at the non-traffic control side of the cabinet, and rack-mount 
keyboard/document trays in both sides of the cabinet.  The CONTRACTOR shall furnish 
and install a Tripp-Lite RS 1215-RA power strip inside the cabinet. 
 
The ENGINEER shall determine the exact location of the cabinet, controller and 
appurtenances in the field.   
 
The top of cabinet foundation shall extend 12-inch above finish or surrounding (unimproved 
areas) grade.  Conduit risers entering the foundation floor shall not conflict with the 
cabinet’s lower center support member.  All non-conforming foundations shall be rejected, 
removed completely and re-poured at the contractor’s expense.   
 
Where traffic signal controller cabinet(s) are located in landscaped or unimproved areas, the 
CONTRACTOR shall construct a raised concrete maintenance work pad and access path to 
one side and in front (door side) of the cabinet.  The work pad must be as wide as the 
proposed foundation, plus 5’ feet on one side and 5’ in front of the proposed cabinet, joining 
flush with the existing adjacent sidewalk.  P.C.C. work pad shall conform to City Standard 
Detail No. 110-B. 
 
Payment for furnishing and installing the cabinet, its foundation, P.C.C. work pad and all 
necessary auxiliary equipment shall be considered as included in the price paid for 
construction of the traffic signal and lighting facilities and no additional compensation will 
be made. 
 
Testing shall conform to the provisions in Section 86-1.01D(3), "Department Acceptance," 
of the Standard Specifications, except as amended herein and in the Special Provisions. 
Replace the text in Section 86-1.01D(3), "Department Acceptance,” with the following: 
 
“Testing of the controller cabinet assembly shall be conducted by the City of Anaheim 
Traffic Engineering Division at no cost.  Arrangements for scheduling the delivery and 
testing of the controller cabinet assembly are to be made by contacting Traffic Signal 
Maintenance staff at (714) 765-6913.  The CONTRACTOR shall deliver each controller 
cabinet assembly identified for installation under this contract to the CITY's testing facility 
located at 400 E. Vermont Street, Anaheim.  Controller cabinet assemblies shall be 
delivered within ten (10) working days after the issuance of the Notice to Proceed to allow 
sufficient time for testing.  The CITY shall provide the CONTRACTOR with the test results 
and indicate passing or rejection of said controller cabinet(s).  Cabinet(s) that are rejected 
shall either be corrected of all deficiencies as identified in the test results or replaced within 
fifteen (15) working days of notification of rejection.  All rejected cabinet(s) shall be re-
tested until a passing status is achieved.  Passed controller cabinet(s) shall remain at the 
CITY testing facility until ready for installation in the field.  A passing status does not 
constitute acceptance of said controller cabinet(s).  Final acceptance shall be made only 
after: 
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a) completion of field installation, AND; 

b) the provisions of Section 14, " Testing," of these Specifications are satisfied, AND; 

c) any controller cabinet warranties have expired. 
 
CONTRACTOR shall be responsible for all damage sustained as a result of a defective 
controller cabinet prior to final acceptance and all corrective action shall be performed at 
his/her expense.” 
 
Unless otherwise set forth in the Special Provisions, any delays in work sustained as a result 
of delay in initial cabinet manufacturing and delivery may be subject to time extension at the 
written request of the CONTRACTOR.  Time extension for delays caused by the 
CONTRACTOR and/or MANUFACTURER’s failure to provide a cabinet that meets the 
CITY’s Specifications, or failure to correct deficiencies identified during the cabinet testing 
process shall not be allowed.  Contract Working days and/or Liquidated damages shall be 
assessed accordingly. 
 
Payment for transporting the controller cabinet(s) shall be considered included in the price 
paid for construction of traffic signal and safety lighting facilities and no additional 
compensation will be allowed. 

 
16.1 Cabinet Construction 
 

Cabinet construction shall conform to the provisions in Chapter 6, Section 2, "Housing 
Requirements" of the 2009 Edition of Caltrans Standard Transportation Electrical 
Equipment Specifications (TEES), except as amended herein and in the Special Provisions. 
 
The Controller Cabinet shall be fabricated from 0.125” thick 5052-32H sheet aluminum 
alloy.  All exterior seams shall be continuously welded and ground to a smooth finish.  
Cabinet inside and outside shall be free of burrs.  There will be a sufficient slanting of the 
cabinet top from front to back to allow water to run off and prevent water accumulation. 
 
The outside surface of the cabinet shall have a smooth, uniform, natural aluminum finish. 
 
Stainless parts shall be Type 304 per ASTM requirements.  Compound or continuous type 
cabinet door hinges are acceptable.  Pop rivets shall not be used to mount anything to a 
cabinet wall where the rivet is accessible from the outside of the cabinet.  Cabinet door 
bracket shall be continuously welded and not spot welded. 
 
The cabinet rack on which the controller unit will reside shall be spaced at the minimum 
height required to accommodate the controller unit.   
 

16.2 Cabinet Ventilation 
 

Cabinet ventilation shall conform to the provisions in Section 6.2.4, "Ventilation," of the 
2009 Caltrans Standard Transportation Electrical Equipment Specifications (TEES), except 
as amended herein and in the Special Provisions. 
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The last sentence of first paragraph of Subsection 6.2.4.3, “Electric Fan” shall be revised to 
read: 
 
“The Model 333L, 342LX, 344LX and 346LX housing shall be equipped with two AC 
powered electric fans.” 
 
Add the following after the first paragraph of Subsection 6.2.4.5, “Filter”: 
 
“Each cabinet shall be provided with high quality three stage disposable air filter for air 
intake vents.  The filter shall be multi-ply progressive density polyester with an odorless 
flame retardant non-migrating tackifier adhesive.  Filter layers shall be heat sealed around 
an internal 10 gauge steel wire support.  Self-sealing filter edges shall prevent dirty air 
bypass.  All filters shall be UL 900 Class 2 listed.  Filter performance shall conform to 
ASHRAE Standard 52.1.” 

 
16.3 Cabinet Wiring 
 

Cabinet wiring shall conform to the provisions in Chapter 6, Section 5, "Cabinet Wiring," of 
the 2009 Caltrans Standard Transportation Electrical Equipment Specifications (TEES), 
except as amended herein and in the Special Provisions. 
 
All wiring supplied in the cabinet is to conform to Military Specification: MIL-W-16878D, 
Type B, No. 22 or larger.  Ribbon cables with gold connectors can be used for terminal 
connections.  Terminal connections shall be by the use of mechanically wrapping and 
soldering, or the use of solderless lugs with the proper crimping tool.  The rear of the load 
bay shall be mechanically wrapped and soldered. 
 
A minimum of 0.125-inch of tinned (soldered) wire shall protrude from hole of feed-through 
lugs. All integrated circuits (IC) shall be removable.  There is to be no more than three 
terminated wires per individual terminal post.  The following control circuits available in the 
controller shall be brought out to terminals to facilitate utilization of additional features in 
the future: 
 
Pedestrian call inputs shall be routed directly to the NEMA controller unit.  There shall not 
be any form of pedestrian isolation card.  The return circuit for the pedestrian push button 
shall use controller logic ground.  The logic ground shall be solely used for pedestrian calls.  
Field pedestrian pushbutton wires shall be wired to terminals 667-670 for pedestrian phases 
2 through 8 respectively.  Pedestrian return wires shall be wired to Terminals 671-672. 
 
Each load switch shall have three (3) terminals such that three +120 V outputs are available 
as outputs.  The vehicular load switch position shall include a terminal for Red, Yellow and 
Green outputs while pedestrian load switch position shall include a terminal for Don’t Walk, 
Pedestrian Clearance and Walk outputs.   
 
The terminals shall be accessible without the need to move equipment stored on the shelves 
around.  No terminals shall be located on the side of the cabinet behind the load bay. 
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All equipment cables shall be routed either around the interior side of the controller cabinet 
or under the rack upon which the appropriate equipment is sitting.  No equipment cables will 
be allowed to hang across the interior of the cabinet. 

 
16.4 Cabinet Accessories and Components (Assemblies) 
 

Cabinet assemblies shall conform to the provisions in Chapter 6, Section 5, "Cabinet 
Wiring," of the 2009 Caltrans Standard Transportation Electrical Equipment Specifications 
(TEES), except as amended herein and in the Special Provisions. 
 
All internal labeling in the cabinet shall be silk-screened.  Adhesive labels shall not be 
permitted. 
 
The "Stop Time-Off" switch shall be three-position toggle switch type.  The three positions 
shall be "Off" to disable the stop time function, "Flash-Stop Time" to enable the stop time 
function when in the "Flash" position, and "On" to turn on the stop time function. 
 
After the Flash switch is released from the “On” or “Flash” position, the controller shall 
initiate a controller start-up routine.  This function shall also occur with the release of the 
Flash switch from the emergency/police panel. 
 
Momentary contact switches shall be provided to place calls on each vehicle and pedestrian 
phase.  The vehicle and pedestrian call test switches shall be three position toggle: constant 
call to the appropriate phase/pedestrian movement, the middle position shall be a no call 
position, and the bottom position shall be "Momentary On" to allow individual calls to the 
controller when the toggle is pushed down and released.  Switches shall provide tactile 
feedback and shall be rated at 100 milliamps minimum, for a resistive load at 120-volts AC 
and at 28-volts DC.  Contacts shall be gold. 
 
The cabinet power panel shall be isolated from cabinet interior with a removable front cover 
and designed so as to allow the maintenance technician to access the main and auxiliary 
circuit breakers without removing the front cover.  The power panel shall be equipped with 
five circuit breakers (Main 50-amp, Signal 40-amp, Auxiliary 15-amp, Video 
Detection/CCTV 20-amp and Fan 0.5-amp) conductors between the "Signal" circuit mercury 
contactor and the load bay shall be 8 AWG. 
 
A separate 20-amp circuit breaker shall be provided to service video detection, CCTV and 
fiber optic equipment.  A standard six-outlet surge-protected power strip shall be hardwired 
to the 20-amp breaker.  Terminals 343-346 of the load bay shall be hardwired with AC+, 
AC– and Chassis Ground to provide service for video detection cameras. 
 

16.4.1 Safety Monitor Requirements 
 
This specification sets forth the minimum requirements for a shelf-mountable sixteen 
channel, solid-state safety monitor with Ethernet port for a NEMA TS-1 Traffic Cabinet 
Assembly.  At a minimum, the safety monitor shall comply with all specifications outlined 
in Section 6 of NEMA STANDARD TS-1 1994 (Conflict Monitors).  An independent 
testing laboratory shall verify that the monitor will perform all its defined functions under 
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the conditions set forth in Section 2 of NEMA STANDARD TS-1 1989 (Environmental 
Standards and Test Procedures).  Each new traffic signal control cabinet assembly shall be 
furnished with a new EDI model MMU-16LEip SmartMonitor or approved equal.  Where 
differences occur, this specification shall govern. 
 
The Signal Monitor shall be capable of monitoring sixteen channels consisting of a Walk 
input, Green input, Yellow input, and Red input for each channel.  The unit shall also 
include all of the functions described below: 
 
1. HARDWARE FUNCTIONS 
 
LED Indicators 

All LED display indicators shall be mounted on the front panel of the Signal Monitor and 
shall be water clear, T-1 package, Super Bright type LEDs.  All LEDs shall be red and shall 
be labeled and provide the information as follows: 

1) POWER:  The POWER indicator shall flash at a rate of 2 Hz when the unit has detected 
a low voltage condition as described in Section 3.3.  It shall illuminate when the AC 
Line voltage level is restored above the brownout level.  The indicator shall extinguish 
when the AC Line voltage is no longer sufficient to provide the DC voltages necessary 
for proper monitor operation (approximately 50 VAC). 

 
2) MONITOR FAIL:  The MONITOR FAIL indicator shall illuminate when one of the 

following faults are detected: Internal Watchdog fault; Memory Test fault; or Internal 
power supply fault.  This indicator is intended to inform the service technician of a 
monitor hardware or firmware failure. 

 
3) FAULT:  The FAULT indicator shall illuminate when the unit has responded to a fault 

condition and has transferred the Output relay. 
 
LCD Indicators 

1) CONFLICT:  The CONFLICT indicator shall illuminate when a conflicting proceed 
signal fault is detected. 

 
2) RED FAIL:  The RED FAIL indicator shall illuminate when an absence of signal is 

detected on a channel(s).  If the Red Enable input is not active, the RE OFF indicator 
shall illuminate.  

 
3) CVM / WD:  The CVM (Controller Voltage Monitor) indicator shall illuminate when a 

Controller Voltage Monitor fault or external Watchdog fault is detected. 
 
4) 24V-2:  The 24V-2 indicator shall illuminate when a 24VDC-fault condition on the 24V 

Monitor input #2 is detected.  This indicator remains extinguished if the monitor has not 
been triggered by a 24VDC fault. 

 
5) 24V-1:  The 24V-1 indicator shall illuminate when a 24VDC-fault condition on the 24V 

Monitor input #1 is detected.  This indicator remains extinguished if the monitor has not 
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been triggered by a 24VDC fault. 
 
6) BND:  The BND indicator shall illuminate when a BND ERROR fault is detected on a 

channel(s). 
 
7) DUAL INDICATION:  The DUAL INDICATION indicator shall illuminate when a 

Dual Indication fault is detected on a channel(s). 
 
8) CLEARANCE:  The CLEARANCE indicator shall illuminate when the minimum 

Yellow Clearance time has not been met on a channel(s). 
 
9) Rx:  The Rx indicator shall illuminate when the RS-232 port has received a character. 
 
10) Tx:  The Tx indicator shall illuminate when the RS-232 port has transmitted a character. 
 
11) CHANNEL STATUS:  A separate indicator for each input of each channel shall display 

all active signals simultaneously.  Additionally, one indicator per channel shall be 
provided which identifies a channel as being involved in an error condition, which has 
triggered the unit. 

 
Front Panel Control 

1) RESET Button:  A momentary SPST Control switch labeled RESET shall be provided 
on the unit front panel to reset the monitor circuitry to a non-failed state.  A reset 
command issued from either the front panel button or External Reset input shall be a 
one-time reset input to prevent the unit from constant reset due to a switch failure or 
constant external input, and shall cause all LED indicators to illuminate for 300 ms.  

 
2. ELECTRONICS 
 
Internal MPU Watchdog 

A microprocessor shall be used for all timing and control functions.  Continuing operation of 
the microprocessor shall be verified by an independent monitor circuit, which shall force the 
Output Relay to the de-energized "fault" state, and illuminate the MONITOR FAIL indicator 
if a pulse is not received from the microprocessor within 200 ms. 
 
Sockets 

In the interest of reliability, only the PROM memory device for the microprocessor 
firmware shall be socket mounted.  The PROM memory socket shall be a precision screw 
machine type socket with a gold contact finish providing a reliable gas tight seal.  Low 
insertion force sockets or sockets with "wiper" type contacts shall not be acceptable. 
 
Internal Power Supply 

A built-in, high-efficiency power supply shall generate all required internal voltages.  All 
supply voltages shall be regulated and shall be monitored with control signals.  Failure of 
the internal power supply to provide proper operating voltages shall force the Output Relay 
to the de-energized "fault" state and illuminate the MONITOR FAIL indicator.  A user 
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replaceable slow blow fuse shall be provided for the AC Line input.  The unit shall be 
operational over the AC Line voltage range of 75 VAC to 135 VAC. 
 
Configuration Parameters 

User-programmed configuration settings shall be selected using front panel mounted dip 
switches.  Designs requiring a Personal Computer (PC) to program or verify the 
configuration parameters are not acceptable.  User-programmed configuration settings 
which are transferred to memory shall be stored in a programmable read-only memory 
(PROM).  Designs using a battery to maintain configuration data shall not be acceptable. 
 
Field Terminal Inputs 

All 120 VAC field terminal inputs shall provide an input impedance of 150K +_50K ohms 
and be terminated with a discrete resistor having a power dissipation rating of 0.5 Watts or 
greater.  A separate, precision voltage comparator device shall sense each 120 VAC field 
terminal input.  
 
In the interest of reliability and repair ability, the front panel MS connectors shall be MIL-C-
26482 grade and not be directly mounted to the printed circuit board.  A wire harness of 22 
gauge minimum stranded wire shall be used. 
 
2.1 RS232 Communications Port 
 
The monitor unit shall have an RS-232C serial communications port to provide a means of 
transferring all monitor configuration data, previous failure data, AC+ power interruption 
data, compatible channel configuration and the date and time of the print out to an external 
serial printer or PC.  
 
The RS-232C port shall be totally electrically isolated from the monitor unit except for the 
chassis connection. 
 
2.2 Component Specifications 
 
All electrical components used in the Signal Monitor shall be rated by the component 
manufacturer to operate beyond the full unit operating temperature range of -34°C to +74°C 
{-29° to 165°F} including the Liquid Crystal displays (LCD). 
 
2.3 Printed Circuit Boards 
 
All printed circuit boards shall meet the requirements of the NEMA STANDARD TS-1 
1989, plus the following requirements to enhance reliability: 

1) All plated-through holes and exposed circuit traces shall be plated with solder. 

2) Both sides of the printed circuit board shall be covered with a solder mask material. 

3) The circuit reference designation for all components and the polarity of all capacitors 
and diodes shall be clearly marked adjacent to the component.  Pin #1 for all integrated 
circuit packages shall be designated on both sides of all printed circuit boards. 
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4) All electrical mating surfaces shall be gold plated. 

5) All printed circuit board assemblies shall be coated on both sides with a clear moisture-
proof and fungus-proof sealant. 

6) All components and wire harnesses shall be mounted to the PCB using plated holes. 
"Piggy back" connections or jumper wires shall not be acceptable. 

 
3 MONITOR FUNCTIONS 
 
All fault timing shall be computed for each channel individually except for Conflict faults. 
 
3.1 Conflict Monitoring 
 
The Signal Monitor shall be able to detect the presence of conflicting green or yellow or 
walk signal voltages on the AC field terminals between two or more non-compatible 
channels.  A Conflict fault (CONFLICT) shall be a latching fault. 
 
3.2 Conflict Recognition Time 
 
The Signal Monitor shall trigger when voltages on any conflicting channels are present for 
more than 450 ms.  The Signal Monitor shall not trigger when voltages on any conflicting 
channels are present for less than 200 ms.  Conflicting signals sensed for more than 200 ms 
and less than 450 ms may or may not trigger the unit. 
 
24VDC Monitoring 

The Signal Monitor shall be able to detect that the cabinet +24 VDC supply has fallen below 
18 VDC.  A Voltage Monitor Latch function shall be provided which will sense an improper 
voltage level at the Controller Voltage Monitor input or either of the +24V Monitor inputs 
and cause the unit to trigger.  If this function is enabled via a front panel accessible 
programming device, restoration of the proper voltage levels will not reset the unit. Only a 
manual reset or external reset will reset the unit.  
 
24VDC Recognition Time 

The Signal Monitor shall trigger when the voltage on the +24V input is below 18 VDC for 
more than 200 ms.  The Signal Monitor shall not trigger when the voltage on the +24V input 
is below 18 VDC for less than 100 ms.  A voltage level of +22 VDC shall be required to 
prevent the unit from triggering. 
 
24V-1 and 24V-2 LED Control 

The 24V-1 and 24V-2 indicators shall illuminate when the unit has been triggered by a 
24VDC fault.  If the 24VDC monitoring function is inhibited due to the 24V Inhibit input 
being True, the 24V-1 and 24V-2 LEDs shall flash at a 0.5 Hz rate. 
 
Controller Voltage Monitor (CVM) 

The Signal Monitor shall trigger when the CVM input level goes False. 
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Controller Voltage Monitor Recognition Time 

The Signal Monitor shall trigger when the voltage on the CVM input is False for more than 
200 ms. The Signal Monitor shall not trigger when the voltage on the CVM input is False 
for less than 100 ms. 
 
AC Line Brownout Recognition 

The Signal Monitor shall be able to detect that the AC Line has fallen below 92 +_2 VAC for 
greater than 475 +_25 ms.  This shall force the output Relay to the de-energized "fault" state 
and cause the POWER LED to flash at a 2 Hz rate.  The unit shall maintain this state until 
the AC Line voltage rises above 100 +_2 VAC for greater than 100 +_17 ms.  
 
AC Line Interrupt 

When the Signal Monitor responds to a low AC Line condition, or a total AC Line 
interruption (see Section 3.1), the unit shall remain in the fault state with the Output Relay 
de-energized until the AC Line voltage returns above the restore level. 
 
Dual Indication Monitoring 

The Signal Monitor shall be able to detect the presence of active voltage on the yellow and 
(green or walk) inputs, or, red and (green or yellow or walk) field signal inputs of a channel. 
Front panel mounted switches shall program each of these modes.  Dual Indication fault 
(DUAL INDICATION) shall be a latching fault. This function shall be enabled on a per 
channel basis using dip switches mounted on the front panel labeled ASSM@.  The Dual 
Indication monitoring function shall be enabled for all selected channels except when the 
Red Enable input is not active.  
 
GY Dual Indication Monitoring 

The Signal Monitor shall be able to detect the presence of active voltage on the yellow and 
green field signal inputs of a channel.  GY Dual Indication fault (DUAL INDICATION) 
shall be a latching fault.  This function shall be enabled with a dip switch on the front panel 
labeled "GY ENABLE".  When the switch is in the ON position, all channels shall be 
monitored for simultaneous active green and yellow inputs on a channel.  
 
Dual Indication Recognition Time 

The Signal Monitor shall trigger when multiple inputs are active on a channel for more than 
500 ms.  The Signal Monitor shall not trigger when multiple inputs are active on a channel 
for less than 250 ms.  Channels with multiple voltages active for more than 250 ms and less 
than 500 ms may or may not trigger the unit. 
 
Sequence (Short or Absent Yellow) Monitoring 

The Signal Monitor shall be able to detect that a channel has not provided an adequate 
Yellow Clearance interval during a green to yellow to red sequence.  A Sequence failure 
(SEQUENCE) shall be a latching fault. This function shall be enabled on a per channel basis 
using dip switches mounted on the front panel labeled "SSM."  The Sequence monitoring 
function shall be enabled for all selected channels except when the Red Enable input is not 
active. 
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Sequence Recognition Time 

The Yellow Clearance interval shall be 2.7 seconds plus 0.2 seconds. 
 
Walk Disable Option 

A Walk Disable function shall be provided which will modify operation of Red Fail 
monitoring.  If this function is enabled via a front panel accessible programming device, the 
unit shall trigger if it senses the absence of active green, yellow, and red inputs of a channel 
regardless of the state of the walk input. 
 
BND Error Monitoring 

A Field Input monitoring function (BND) shall be provided to sense improper input 
waveforms on the field signal inputs.  Improper inputs may result from irregularly rapidly 
blinking (flickering) inputs, constant extraneous noise, or dimming operations other than 
half-wave suppressed. 
 
External Watchdog Monitoring 

Absence of a logic input transition from the cabinet controller watchdog circuitry for 1500 
ms (+_100 ms) shall cause the unit to trigger.  This function shall be enabled via a front panel 
accessible programming device. 
 
Program Card Ajar 

When the Programming Card is removed or not seated properly, the Signal Monitor shall 
force the Output Relay to the de-energized "fault" state and illuminate the PROGRAM 
CARD indicator.  A reset command from the front panel Reset switch or External Reset 
input shall be required once the Program Card is in place. 
 
4. DIAGNOSTIC & EVENT LOGGING FUNCTIONS 
In addition to the normal display mode, it shall be possible to review the previous failure and 
ac line event logs as well as the configuration of the unit. 
 
4.1 Real Time Clock 

A real time clock shall be provided to mark the date and time when the unit is triggered by a 
fault condition.  Backup power to the real time clock shall allow it to maintain timing 
accuracy during interruptions of AC+ power to the unit. Automatic adjustments should be 
made to the time of day and date to accommodate leap years and Daylight Savings time. 
 
4.2 Previous Failure Event Log 

The unit shall maintain a complete record of at least the last nine faults which caused the 
unit to trigger. These events shall be able to be reviewed at any time via activation of a front 
panel control. This fault record shall not be lost due to AC+ power interruptions. 
 
4.3 AC Line Event Log 

The unit shall maintain a complete record of at least the last nine AC+ power interruptions 
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and restorations.  These events shall be able to be reviewed at any time via activation of a 
front panel control.  This AC+ failure record shall not be lost due to AC+ power 
interruptions. 
 
4.4 Program Card Verification 

The monitor unit shall be capable of verifying the Program Card information by displaying 
the channels programmed as permissive in a sequential fashion for each channel monitored 
via a front panel control. 
 
4.5 Configuration Verification 

The monitor unit shall be capable of displaying the fault timing values being used to trigger 
the monitor for Conflicts, Red Failures, Controller Voltage Monitor (CVM) and 24V 
Monitor (24V-I & 24V-II) conditions, Dual Indications, Clearance Failures, and Controller 
Watchdog Failures (if enabled) via a front panel control.  If any fault monitoring functions 
are disabled by control input Red Enable this shall be indicated.  Channels which are 
selected for Dual Indication and Clearance monitoring via the front panel accessible 
programming devices shall also be displayed. 
 

16.4.2 Cabinet Detection 
 

Cabinet assemblies shall conform to the provisions in Chapter 5 "Specifications Detector 
Sensor Units, Elements and Isolators," of the 2009 Caltrans Standard Transportation 
Electrical Equipment Specifications (TEES), except as amended herein and in the Special 
Provisions. 
 
Unless noted otherwise, the CONTRACTOR shall furnish all inductive loop detector 
equipment, including detector rack and power supply that meet or exceed the environmental, 
transient and size requirements of NEMA Standards TS1-1994 Section 15 and TS2-2003 
Section 6.5, and shall meet the design, operation, electrical and functional performance 
requirements of these specifications.  The detector rack power supply shall be rated to 
support a 10-slot detector rack fully configured for both video detection modules and 
inductive loop detectors.  In addition, the CONTRACTOR shall supply at least one detector 
per detector rack that supports the audible detect signal (buzzer) to facilitate loop and 
detector troubleshooting. 
 
The aforementioned NEMA and the following specifications constitute the minimum 
acceptable design, operational and functional performance requirements for high 
performance, multiple channel, inductive loop vehicle detectors.  Detectors supplied to this 
specification shall have a manufacturer’s warranty to be free of defects in materials and 
workmanship for a period of not less than 2 years. 
 
Equipment Specifications 
 
The following are considered minimum inductive loop detector specifications: 

 The detector unit shall be configured as a rack mounted printed circuit board for 
insertion into a NEMA TS-1 / TS-2 input rack with the following requirements: 
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Mechanical 

Height .......................................................4.50 inches 
Width (Two Channel) ..............................1.20 inches 
Width (Four Channel) ..............................2.30 inches 
Depth (excluding handle) .........................6.875 inches 
 
Electrical Specifications 
 
Power Supply:  10.8 to 28.8 VDC. 50 mA max per channel. 

Tuning Range:  20 to 2500 uH Loop plus lead-in (approx. 15 to 60 kHz) 

Q factor:  5 min. 

Inputs:  Low (True) less than 8 volts, High (False) greater than 16 Volts. 

Call Output:  Solid State optically isolated. “On” voltage shall be less than 1.5 Volts at 50 
mA collector current. 

Status and Count Outputs:  50 volts max collector voltage, “On” voltage less than 1.5 Volts 
with 50mA collector current. 

 
Environmental 

-34oC to + 74oC, humidity 95% max (non-condensing). 
 

Minimum Functional Specifications 

 The detector shall automatically self-tune and be operational within 2 seconds after 
application of power or after being reset. Full sensitivity and hold time require 30 
seconds of operation. 

 The detector unit shall, at minimum, display the occurrence of an open loop, shorted 
loop, or excess inductance change (> 25%).  The type of error shall be displayed by a 
high intensity LED or approved equivalent display when the unit has detected a “shorted 
loop”, “open loop” or “25% DL/L”. 

 The detector that supports the audible detect signal (buzzer) performs as follows. When 
the audible detect option is enabled (on), an audible signal will be activated whenever the 
detection zone for the selected channel is occupied such that the audible signal indicates 
actual occupancy of the loop detection zone.  

 
17 Traffic Signal Faces and Fittings 
 

Signal faces, signal heads, and mounting framework, as shown on the PLANS, and the 
installation thereof, shall conform to the provisions in Section 86-1.02R and 87-1.03R, 
“Signal Heads” of the Standard Specifications and Standard Plans No(s). ES-4A through 
ES-4E, except as amended herein and in the Special Provisions. 
 
All signal faces shall be 12-inch equipped with “tunnel” visors and louvered back plates 
unless shown otherwise on the construction PLANS. 
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Signal head sections, visors, and back plates shall be metal.  Plastic materials shall not be 
permitted.  Paragraphs 3 and 4 of Section 86-1.02R(3), “Backplates”, and Paragraph 4 of 
Section 86-1.02R(4) “Signal Faces” of the Standard Specifications are hereby deleted. 
 
LED signal modules proposed for installation under this CONTRACT shall be listed on the 
Caltrans Authorized Material List for LED traffic signal modules at the below link: 
 
https://dot.ca.gov/-/media/dot-media/programs/engineering/documents/mets/led-traffic-
signal-module.pdf 
 
Paragraphs 1 and 2 of Section 87-1.01D(2), “Quality Control,” of the Standard 
Specifications shall be deleted. 
 
The CONTRACTOR shall submit for the necessary product deliverables for each type of 
(i.e., red/yellow/green indication) LED modules proposed for installation for review and 
approval.  Product deliverables shall consist of product information, which includes the 
manufacturer, model number, Specifications, wattage consumption, and a Certificate of 
Compliance with State Specifications. 
 
LED modules shall be hard-wired to terminal block in signal housing compartment.  Screw-
in adapters shall not be allowed. 
 
Programmed visibility signal sections shall not be used unless otherwise shown on the 
PLANS. 
 
Signal head mountings with terminal compartments shall be used.  All mountings shall be 
located to provide a minimum of 24-inch horizontal clearance from the edge of the signal 
visor or pedestrian head to the curb face.  All terminal compartments shall be bronze. 
 
Where signal heads are on the side of poles, the heads shall be mounted on the side away 
from the traveled roadway. 
 
Costs for furnishing, transporting, installing vehicle signals, signal housings, LED modules, 
mounting assemblies and all necessary auxiliary equipment shall be considered as included 
in the bid price paid for construction of traffic signal and safety lighting facilities and no 
additional compensation will be allowed. 
 

18 Pedestrian Signal Sections 
 

Pedestrian signal heads and mounting equipment to remain. Protect in place. 
 

19 Detectors 
 

Loop detectors and amplifier units shall conform to the provisions in Sections 86-1.02F 
“Conductors and Cables”; 86-1.02W, “Loop Detector Sealant”; 87-1.03F “Conductor and 
Cable Installations”; 87-1.03V, "Detectors"; and Section 87-1.03W “Sealants” of the 
Standard Specifications and Plans, 2009 Caltrans Standard Transportation Electrical 
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Equipment Specifications (TEES) and City Standard Details; except as amended herein and 
in the Special Provisions. 
 
The term “inductive loop detector” applies to a complete vehicle detection installation 
consisting of a conductor loop or group of loops installed in the roadway, steel conduit, pull 
boxes, Detector Lead-in Cable (DLC), and detector (amplifier) unit and power supply 
installed in a traffic signal controller cabinet. 
 
Inductive loop detectors shall be Type “E” and consist of three turns of type 2 loop wire.  
Loop detector configuration and location shall be installed in accordance with City Standard 
Detail No. 410, and as shown on the PLANS.  Loop detector layout shall be approved by the 
ENGINEER prior to installation by the CONTRACTOR.  Header loops shall straddle the 
limit line or stop bar. 
 
Loop DLC shall be “Type B”.  All detector loop wires shall be joined as specified in Section 
87-1.03I, "Connectors and Terminals," of the Standard Specifications or as approved by the 
ENGINEER.  Splices in pull boxes shall be insulated as specified in Section 86-1.02H 
“Splicing Materials” and Section 87-1.03H “Conductor and Cable Splices," of the Standard 
Specifications.  Each DLC shall be tagged with a plastic or aluminum label that specifies the 
phase.  Each loop shall be identified in the pull box as to number and lane assignment.  Tags 
will be furnished by the CONTRACTOR. 
 
Loop conductors and sealant shall be installed on the same day as the loop slots are cut.  All 
sealant for filling slots shall conform to the Standard Specifications.  The sealant for filling 
slots in asphalt pavement shall be Hot-Melt Rubberized Asphalt Sealant.  Elastomeric 
sealant shall be used only for filling slots in concrete cement. 
 
Holes larger than 4-inches across left in the pavement due to loop installation shall be filled 
with hot mix asphalt concrete. 
 
Where existing interconnect conduit is to be used for advanced/system loop detectors, the 
CONTRACTOR shall use extreme care not to damage the existing cables (i.e., twisted pair, 
fiber optic, sign control cable, etc.) when installing new DLC.  Any existing cable damaged 
by the CONTRACTOR shall be replaced at his/her own expense. 
 
All detector loops in a travel lane shall be series connected and all travel lanes shall be series 
connected up to a maximum of three (3) lanes per sensor unit, unless otherwise directed by 
the ENGINEER. 
 
Preformed inductive loops shall not be allowed unless otherwise shown on the PLANS. 
 
Detectors units and associated electronics shall be in accordance with Section 16.4.2, 
“Cabinet Detection,” of these Specifications. 
 
Where video detection is installed at existing traffic signals, CONTRACTOR shall remove 
existing DLC that are no longer required from conduits. 
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Payment for conformance to the requirements of this section shall be considered as included in 
the bid price paid for construction of traffic signal and safety lighting facilities and no 
additional compensation will be allowed. 

 
19.1 Video Image Detection System (VIDS) 

 

Existing video image detection system to remain.  Protect in place.  Modification to 
detection zones by City-forces. 
 

20 Pedestrian Push Buttons 
 

Existing pedestrian push buttons to remain. Protect in place. 
 
21 Luminaires 
 

Luminaires for traffic signal safety lighting shall conform to the provisions in current City of 
Anaheim Public Utilities Department Electric Construction Standards, except as amended 
herein and in the Special Provisions. 
 
Paragraphs 1 and 2 of Section 87-1.01D(2), “Quality Control,” of the Standard 
Specifications shall be deleted. 
 
The Luminaires to be installed shall be Light Emitting Diode (LED) type, 120/240V 
equivalent to 200 Watt, ±18,000 delivered Lumens, extra-wide asymmetric distribution and 
Correlated Color Temperature (CCT) of 3000K.  All LED luminaires for installation under 
this contract shall be approved by the Public Utilities Representative.  Contact Utilities 
Representative at 714-765-4122 for submittal requirements.  Any luminaire installed without 
prior approval shall be rejected. 
 
Luminaires shall be furnished with light engine, refractor or lens, housing and all 
appurtenances as a complete unit.  The luminaire shall provide true ninety-degree (90°) cut-
off with no light emitting above the 90° horizontal.  The lower edge of the luminaire housing 
shall extend below the light source and all glassware.  The provided lens shall clear and 
impact resistant.  Glare shields external to the luminaries will not be accepted. 
 
The luminaire optical assembly shall be a sealed chamber in accordance with the Standard 
Specification to prevent contamination from infiltration of gaseous and particular matter. 
 
Provide Type V photoelectric control for luminaires.  
 
The lamp socket shall be factory preset to produce an IES Type III Medium light 
distribution.  Maximum brightness measurements must comply with the provisions of 
paragraph 14 of the Standard Specifications.  The optical assembly door shall be designed to 
prevent the door from swinging free of the hinge pins when opened. 
 
For CITY “street lighting” facilities, luminaires and appurtenances shall conform to latest 
revisions of the City of Anaheim Public Utilities Department’s Electrical Specifications for 
Street Lighting Systems unless otherwise specified in the CONTRACT documents. 
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22 Internally Illuminated Street Name Signs 
 

Existing Internally Illuminated Street Name Signs (IISNS) to remain.  Protect in place. 
 
23 Photoelectric Controls 
 

Photoelectric controls shall conform to the provisions in Sections 86-1.02M and 87-1.03M, 
"Photoelectric Controls," of the Standard Specifications, except as amended herein and in 
the Special Provisions. 
 
The photoelectric controls for luminaires shall be Type V and Type IV for Internally 
Illuminated Street Name Signs. 
 

24 Removing, Reinstalling, or Salvaging Electrical 
 

All work under this section shall conform to the provisions in Section 87-21, "Existing 
Electrical Systems," of the Standard Specifications, except as amended herein and in the 
Special Provisions. 
 
The following materials or equipment designated for salvage in the construction PLANS, or 
as specified by the ENGINEER, will be removed or salvaged under this contract: 
 
1) Traffic Signal Controller and Cabinet 
2) Traffic Signs and Posts 
3)  
 
All salvaged materials or equipment shall be delivered to the City’s Traffic Signal 
Maintenance Storage Facility (1581 N. Placentia Ave., Anaheim CA 92806) or the Utilities 
Maintenance Facility or Offices as directed by the Engineer.  All other materials and 
equipment identified for removal, and not to be reused, shall become the property of the 
CONTRACTOR and disposed of in a timely manner.   
 
Payment for salvaging, removing, reinstalling and disposing of electrical equipment shall be 
deemed to be included in the contract price bid for construction of traffic signal and safety 
lighting facilities and no additional compensation will be allowed. 

 
25 Payment 
 

Payment shall conform to the provisions as set forth in the contract documents. 
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THE FOLLOWING ARE SUPPLEMENTAL CITY OF ANAHEIM SPECIFICATIONS AND 
PROVISIONS TO THE PROJECT SPECIFICATIONS. 

The City of Anaheim has adopted the 2012 Edition and subsequent Supplements thereto, of the 
Standard Specifications for Public Works Construction by Public Works Standards, Inc., and the 
City of Anaheim Standard Specification Supplement found in the City Website as its 
Specifications for Public Works Construction Projects. Improvements within the City of Anaheim 
Right-of-Way shall be performed in accordance with the appropriate provisions of that publication, 
as designated in the Special Provisions, except as modified in the Standard Specification 
Supplement and the Special Provisions.   

The SSPWC set forth above will control the General Provisions and construction methods and 
-of-way, except as amended by the plans, 

special provisions, or other contract documents. The following provisions are intended to 
supplement the provisions of the SSPWC unless noted otherwise.  The section numbers of these 
provisions coincide with the section numbers of the SSPWC. Only those sections that require 
additions, deletions, or revisions are included herein. 

Payment for conformance to the requirements of these Supplemental City of Anaheim 
Specifications and Provisions to the Project Specifications shall be deemed to be included in 
the price bid for various item of work and no additional compensation will be allowed 
therefore. 

PART 1  GENERAL PROVISIONS 

SECTION 5, Utilities 

5-2 Protection 

Add the following: 

Protect all overhead and underground structures in place and maintain proper working clearance 
per GO95, GO128 issued by the State of California Public Utilities Commission, and Anaheim 
Public Utilities (APU) Electrical Engineering Construction Standard C0550-12.  It is the 

LL existing overhead and underground electrical facilities 
including street lights and protect in-place or relocate per APU Electrical Engineering 
Construction Standards.  If relocation or removal of existing facilities is required, the contractor 
must contact Electrical Engineering (714) 765-4211 for assistance. 

Contractor shall locate, verify, and protect all existing utility facilities in the immediate vicinity of 
the work as stated. 
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SECTION 7, Responsibilities of the Contractor 

7-3 Liability Insurance 

INDEMNIFICATION AND LIABILITY INSURANCE  

Contractor shall agree to release and to indemnify and hold harmless the City of Anaheim, a 
CITY , its officers, agents, employees, and 

representatives for damage to property or for injury to or death of any persons and from all claims, 
demands, actions, of any kind whatsoever, arising out of or encountered in connection with this 
project or the prosecution of work under it, whether such claims, demands, actions, or liability are 

Project by CONTRACTOR or subcontractors, excepting only such injury, death, or damages as 
may be caused solely and exclusively by CITY.  Such indemnification shall extend to all claims, 
demands, actions, or liability for injuries, death or damages, occurring after completion of the 

expense and risk, defend CITY, its officers, agents, employees, and representatives in any and all 
claims, demands, actions, suits or other legal proceedings which may be brought or instituted 
against CITY, its officers, agents, employees, or representatives. 

Prior to start of any work the Contractor shall obtain the applicable City permits and make 
arrangements for City inspections. The Contractor and all subcontractors shall each obtain a City 
business license, and shall be licensed in accordance with State Business and Professions Code.  
The contractor shall also obtain and pay for any and all other permits, licenses, inspections, 
certificates, or authorizations required by any governing body or entity.   
 
The Contractor shall obtain all necessary permits for the discharge or disposal of any ground or 
surface waters in accordance with the California Regional Water Quality Control Board 
Regulations.   
 
CONTRACTOR shall procure and maintain throughout the term of this project, public liability 
and property damage insurance in an amount not less than One Million Dollars ($1,000,000.00) 
for injuries, including death, for any one or more persons and subject to the same limit for each 
person in an amount not less than One Million Dollars ($1,000,000.00) on account of any one 
accident, and property damage insurance in an amount not less than One Million Dollars 
($1,000,000.00).  CONTRACTOR shall also procure and maintain during the term of this Project 

e covering all its employees in the Project in a company 
satisfactory to OCTA  
and CITY.  CONTRACTOR shall furnish to CITY certificates issued by such insurance companies 
showing that all the above-mentioned insurance has been issued and is in full force and effective 
and providing thirty (30) days written notice prior to any cancellation, termination, nonrenewal, or 
reduction of said insurance.  The certificates of insurance shall be submitted to CITY prior to 

-of-Way Construction Permits and prior to commencing 
work on this Project. CONTRACTOR shall secure from said insurance companies an endorsement 

CITY, its officers, agents, employees and 
representatives as additional insureds.  Said endorsement shall provide coverage to CITY, its 
officers, agents, employees and representatives as additional insureds for the term of this Project.  
A signed copy of said endorsement shall be furnished to CITY 
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and Right-of-Way Construction Permits.  CONTRACTOR shall be responsible for the insurance 
coverage as herein provided of all employees of any subcontractors. The Contractor shall not 
commence work under this Project until he has obtained all insurance required hereunder with a 
company or companies acceptable to the City, nor shall the Contractor allow any subcontractor to 
commence work in his subcontract until all insurance required of the subcontractor has been 
obtained. 

In case any employee engages in hazardous work under this Project and is not protected under the 

insurance for the protection of all such employees not otherwise protected.  CONTRACTOR shall 
likewise obtain public liability and property damage insurance to cover vehicles used or 
maintained by CONTRACTOR in the performance of said work connected with the Project, with 
liability limits of not less than One Million Dollars ($1,000,000.00) for any one or more persons 
and One Million Dollars ($1,000,000.00) for any one accident, and property damage of One 
Million Dollars ($1,000,000.00) for any one accident, and property damage of One Million Dollars 
($1,000,000.00). 

The Insurance policy shall provide the following minimum limits, unless OCTA requires higher 
minimum limits: 
 
Bodily injury including $1,000,000 each person 
Accidental death $1,000,000 each accident 
Property damage and 
Public liability $1,000,000 each person 
(including coverage of 
vehicles used by the $1,000,000 each accident 
Contractor on or off the premises)                                          $1,000,000 property damage 
 
Each of the above policies shall specify that it acts as the primary insurance and that no insurance 
held or owned by the designated additional insured shall be called upon to cover a loss under said 
policy.  
 
If CONTRACTOR fails to maintain the aforementioned insurance or secure the aforementioned 
endorsement, CITY may -of-Way Construction Permits for 
this project and the City shall have the right to order CONTRACTOR to stop work until contractor 
demonstrates compliance with the requirements hereof. 

Nothing herein contained shall be construed as limiting in any way the extent to which 
CONTRACTOR may be held responsible for payment of damages to persons or property resulting 

 

against and from all claims and liability arising from damage and injury due to defects in 
workmanship or materials. The Contractor shall make all repairs and replacements promptly 
upon receipt of written order from the Engineer and/or City Inspector.  If the CONTRACTOR 



 
OCTA ANAHEIM CANYON METROLINK STATION IMPROVEMENTS PROJECT APPENDIX B 

 

Page 4 of 35 

fails to make the repairs and replacements promptly the City may do the work and the 
CONTRACTOR shall be liable to the City for the cost of the work. 

Payment for conformance to the requirements of this section shall be deemed to be included in 
the price bid for the various items of work.  No additional compensation will be allowed 
therefore. 

7-7 COOPERATION AND COLLATERAL WORK 

The Contractor shall cooperate with the City of Anaheim, property owners, various utility 
companies, and other interested parties within or adjacent to the limits of the work.   

It shall be the responsibility of the Contractor to schedule his work and that of his subcontractors 
to produce a smooth flow of work in a competent manner.  All Contractors on this project shall 
cooperate with each other scheduling their work. 

7-8 WORKSITE MAINTENANCE 

7-8.1 General 

The Contractor shall perform all cleanup work (including the use of a motorized sweeper with vacuum 
to sweep and clean the street) at the end of each working day during the construction.   
 
The following shall be inserted after the first paragraph: 
 
Materials and equipment shall be removed from the site as soon as they are no longer necessary.  
Before the final inspection, the site shall be cleared of equipment, unused materials, rubbish, and all 
markings placed by the Contractor, the City, 
markings necessary for the performance of various items of work.  These markings shall include, but 
not limited to paint, stakes, and metal tags. 
 
Before the final inspection, the site shall also be cleared of all detour traffic signs and 
equipment(s), including all detour signs posted or attached to power poles, street light 
structures, utility poles or structures, etc., all inclusive of the project.  All detour traffic signs 
installed and posted by others and are not a part of the contracted work shall remain and shall 
be protected in place.  
 
The last paragraph is amended as follows: 
 

Failure of the Contractor to comply with the and/or 
removal of markings and associated detour signs and equipment(s) shall result in an order by 
the City to suspend work until all areas impacted by the construction site have been cleaned 
and all conditions corrected, to the satisfaction of the City and/or Engineer.  
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7-9 PROTECTION AND RESTORATION OF EXISTING IMPROVEMENTS 

The Contractor shall relocate, repair, replace or re-establish all existing improvements within the 
project limits which are not designated for removal (e.g. curbs, gutters, sidewalks, driveways, 
fences, walls, irrigated systems, signs, utility installations, pavements, structures, landscaping, 
etc.) which are damaged or removed as a result of his operations or as required by the Plans and 
Specifications.  Damaged or removed traffic signal detector loops and or irrigations systems shall 
be replaced or repaired and returned to service within seventy (72) hours, unless otherwise 
directed by the City.   Where existing traffic striping, pavement markings, and curb markings are 
damaged or the reflectivity reduce
shall also be considered as existing improvements and the Contractor shall repaint or replace 
such improvements.   

Relocations, repairs, replacements or re-establishments shall be at least equal to the existing 
improvements and shall match such improvements in finish and dimensions unless otherwise 
specified. 

Contractor shall maintain and water existing landscape designated to be protected-in-place, 
including hand watering if necessary. Should the Work interrupt the irrigation system of adjacent 
landscape and / or landscape designated to remain within the limits of work, contractor shall 
provide temporary water to maintain the health of the plant material, as required. Payment for 
this work shall be included in the various items of work and no additional compensation shall be 

be replaced or restored in as near the original condition as reasonable. 
 

All costs to the Contractor for protecting, removing, restoring, relocating, repairing, replacing, re 
establishing and/or supporting existing improvements shall be included in the Bid. 

7-10 PUBLIC CONVENIENCE AND SAFETY 

Insert the following: 

The Contractor shall take all necessary precautions to protect the public, especially children, 
from the hazards of open excavations.  Trenches shall either be covered or adequately fenced and 
lighted at night and on weekends or whenever operations are not in actual process. 

Unusual conditions may arise on the work which will require that immediate and unusual 
provisions be made to protect the public from danger or loss or damage to life and property, due 
directly or indirectly to the prosecution of the work.  It is part of the service required of the 
contractor to make such provisions and to furnish such protection. 

The Contractor shall use such foresight and shall take such steps and precautions as his 
operations make necessary to protect the public from danger or damage, loss of life or property, 
which could result from the interruption or contamination of public water supply, irrigation or 
other public service or from the failure of partly completed work.  

Whenever, in the opinion of the City or OCTA, an emergency exists against which the 
Contractor has not taken sufficient precaution for the safety of the public or the protection of the 
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utilities or of adjacent structures or property which may, in the opinion of the City or OCTA, 
require immediate action  in order to protect public or private or personnel or property interest or 
prevent likely loss of human life or damage on account of the operations under the contract, then 
and in that event the City or OCTA may provide suitable protection to said interest by causing 
such work to be done and material to be furnished, as, in the opinion of the City or OCTA, may 
seem reasonable and necessary.  

The cost and expense of said labor and material together with the cost and expense of such 
repairs as may be deemed necessary shall be borne by the Contractor, and if he shall not pay said 
cost and expense upon presentation of the bills therefore, duly certified by the Engineer, then 
said cost and expense will be paid by the City or OCTA and shall therefore be deducted from any 
amounts due, or which may become due to said Contractor.  Failure of the City or OCTA, 
however, to take such precautionary measure, shall not relieve the Contractor of his full 
responsibility for public safety.   

The foregoing provisions are in addition to and not in limitation of any other rights or remedies 
available to the City or OCTA. 

7-10.1 Access 

7-10.1.1 General 

The following paragraphs shall be inserted after the second paragraph: 

The Contractor shall provide and install barricades, delineators, warning devices and 
construction signs in accordance with the current Caltrans Manual of Traffic Controls for 
Construction and Maintenance Work Zones and Work Area Control Handbook, latest edition, 
and maintain them in new or like new condition for the duration of the construction project, 
unless otherwise approved by the City.  During adverse weather or unusual traffic or working 
conditions, additional traffic devices shall be placed as directed by the City. Portable Changeable 
Message Signs (CMS) shall conform to the requirements of Caltrans Standard Specifications 
2018 Revised Edition and as amended in the following sections: 

1. Each portable changeable message sign unit shall consist of a controller unit, a power 
supply and a structural support system, all mounted on a trailer.  The unit shall be 
assembled to form a complete self-contained portable changeable message sign which 
can be delivered to the site of the work and placed in immediate operation.  The 
complete message sign unit shall be capable of operating in an ambient air temperature 
range of -30° F to +165° F and shall not be affected by unauthorized mobile radio 
transmissions.  The trailer shall be equipped so that it can be leveled and plumbed. 

 

2. The message displayed on the sign shall be visible from a distance of 1,500 feet and 
shall be legible from a distance of over 1,250 feet, at noon on a cloudless day, by 
persons with vision of or corrected to 20/20 and capable of displaying messages in 
two font sizes.  The sign panel shall be 3-line matrix, each of which shall contain 
eight (8) display panels.  Sign shall utilize lens enhanced all LED (light-emitting 
diode) display providing for both daylight and nighttime legibility.   
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-programmed at any time during the course of construction, as 
deemed necessary and as directed by the Engineer and the City.  Re-programmed 
messages shall include but not be limited to visibility for speed control, advisories on 
alternate routes, and advisories on general/critical construction activities including 
schedule.  Re-programming these messages offers continuous notices for the benefit of 
the public. Messages/advisories shall all be approved by the Engineer and the City.  

 

3. The sign face shall be flat black and shall be protected from glare of the sun by a 
method which does not interfere with the clarity of the sign message.  The sign shall 
be raised and lowered by means of a power driven lifting mechanism provided with a 
mast safety pin to prevent the sign case from falling in the event of a power/hydraulic 
system failure.  The mechanism shall include an auxiliary manual pump with release 
for emergency use. 

 

4. The matrix sign shall be capable of complete alpha numeric selection. 
 

5. The controller or CPU (Central Processing Unit) shall be an all solid-state unit 
containing all the necessary circuitry for the storage of at least 5 preprogrammed 
messages.  A keyboard entry system shall be provided to allow an operator to generate 
an infinite number of additional messages over the preprogrammed stored messages. 
Message memory shall be retained during power interruptions or failures, and the unit 
shall be capable of operating the sign system in the event that the controller is 
disconnected.  The controller shall provide for a variable message display rate which 
allows the operator to match the information display to the speed of the approaching 
traffic.  The flashing off time shall be operator adjustable within the control cabinet.  
The system shall be equipped with a security lockout feature to prevent unauthorized 
use of the controller.  The controller shall be installed in a location allowing the 
operator to perform all functions from one position. 

 

6. Full operation height shall be with the bottom of the sign at least 7 feet above the 
ground and the top no more than 14.5 feet above the ground, or as designated by the 
City. 

 

7. After initial placement, portable changeable message signs may be moved from 
location to location as directed by the Engineer and/or City. 
 

The Contractor shall notify the City a minimum of 5 working days prior to closing or restricting 
left-turn movements.  A minimum of 48 hours prior to restricting left-turn movements and/or 
closing left-turn pockets, the Contractor shall post sign in advance of and in the area of the 
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closure or restriction.  The signs, as a minimum, shall notify the public of the date(s) of the 
closure and the duration.  

Judgment as to adequate or sufficient barricading and signing shall be that which is sufficient 
and adequate in the opinion of the City. 

The Contractor shall relocate, preserve and maintain the visibility of all existing signs within the 
project limits which affect the flow of traffic, as directed by the City.  Any signs which are 
damaged or found to be missing during the course of construction shall be replaced by the 
Contractor at his expense as directed by the City.  All other signs that interfere with the course of 
work and are not necessary for the safe flow of traffic shall be removed and replaced by the 
Contractor as directed by the City.  Traffic control signs include Stop Signs, Speed Limit, 

Parking Restriction and other regulatory signs.    

7-10.1.1.1 Vehicular Access 

Insert the following after the first paragraph: 

Temporary AC shall be placed at all approaches to form a smooth transition between the street 
and drive approach.  The Contractor shall maintain the temporary AC until such time the 
permanent pavement is constructed. 

7-10.1.1.2 Pedestrian Access 

Contractor is responsible in providing, developing and maintaining pedestrian access.  
Contractor shall route pedestrian access and shall be incorporated in the approved construction 
drawings; this pedestrian access route(s) shall be incorporated in both Phasing Plan (if project 
requires work to be installed/constructed in different phases) and Traffic Control Plans. 

7-10.2 Work Area Traffic Control 

All Traffic Control Plans for closures within the City Right-of-Way shall be reviewed and 
approved by the City prior to start of any closures. All Traffic Control Plans for closures within 
the City Right-of-Way 
approval. 

The Contractor shall notify the occupants of all affected properties at least forty eight (48) hours 
prior to any temporary obstruction of access.  No overnight closure of any driveway will be 
allowed except as permitted by the City.  

The Contractor shall maintain reasonable access to all businesses and residents at all times. 

on all streets at all times, except as permitted by the City.  The traffic lanes shall be maintained 
on pavement, and shall remain unobstructed.  

The Contractor shall install detour signs per approved Traffic Control Plans.  Detour signs posted 
or attached to power poles, street light structures, utility poles or structures, etc., shall bear the 

f each sign posted or installed.  
At the completion of the project, these detour signs shall be cleared off the area.  
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Drive approaches shall be opened at the end of the normal recommended concrete curing time.  

A minimum of seven (7) days prior to the start of construction, the Contractor shall install 
informational signs for the project, as directed by the City and/or Engineer.  As a minimum, the 
information on the sign shall include the following:  

a. Start date of construction  
b. Completion date 
c. Lane restrictions 
d. Information phone number 
 

7-10.4 Safety 

which case such federal rules shall apply. 

7-10.5.3 Steel Plate Covers 

Insert the following after the first paragraph: 

Excavations or trenching shall not be left open during non-working hours. They shall be 
backfilled, plated over with traffic bearing steel plates (when opened to traffic) or securely 
fenced and lighted with 6 foot high chain link fencing or equivalent, with temporary lighting as 
appropriate.   

Open trenches that are required to be opened to traffic shall be backfilled, plated over with traffic 
bearing steel plates recessed, flush with adjacent roadway surfaces, unless otherwise directed by 
the City.  The Contractor shall comply with the following in installing the recessed trench plates: 

a. re no slipping of 

required and shall be approved by the City Engineer.  Trench shoring including overlap 
must be based on shoring calculations. 

b. Steel plate must fit snug within the recessed area and installed to operate with minimum 

noise. 

c. The pavement shall be cold planed to a depth equal to the thickness of the plate and to a 
width and length equal to the dimensions of the plate. 

d. Multiple plates must be tack welded as  

e. All plates must meet required traffic loads, and be skid-resistant.  The Contractor shall be 
responsible for the appropriate selection and maintenance of the steel plates. 

f. Steel plates must be removed and permanent pavement shall be placed within fifteen (15) 
working days or as approved by the City. 

g.  
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PART 2  CONSTRUCTION MATERIALS 

SECTION 200  Rock Materials 
 
200-1 Rock Products 
 
200-1.4 Coarse Aggregate for Portland Cement Concrete 
 
The Cleanness Value requirement of Section 200-1.4 shall be replaced with the following:   
 
 Tests  Test Method No.   Requirements 
 
      Cleanness Value California 227 
  
      Individual Test                 70 Min* 
 

Moving Average 75 Min* 
 

200-1.5 Sand 
 
200-1.5.3 Sand for Portland Cement Concrete 
 
The sand equivalent requirement of Section 200-1.5.3 shall be replaced with the following:  
 

 Tests   Test Method No.   Requirements 

 
 Sand Equivalent California 217 
 

Individual Test 70 Min* 
 

Moving Average  75 Min* 
 
* For 2500 or less class concrete, except concrete pavement, a minimum 65 Individual Test Result 
and a minimum 70 Moving Average will be acceptable if 2500 psi (17 mpa) 28-day strength 
criteria of Section 201-1.1.4 are met, 
Laboratory will make the testing and acceptance determination.  
 
Evaluation of Sand Equivalent and Cleanness Value shall conform to the provisions of Subsection 
400-1.1.3. 
 
SECTION 201  Concrete, Mortar and Related Materials 
 
201-1 Portland Cement Concrete 
 
201-1.1.2 Concrete Specified by Class and Alternate Class 
Insert the following after the last sentence in the first paragraph: 
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For 2500 class concrete, a prequalified mix design may be used in accordance with the provisions 
of ACI 318-  
 
201-1.2. Materials 
 
201-1.2.1 Portland Cement 
 
The allowable cement type in the first paragraph of this section is revised as follows: 
 
The cement type requirement, Section 201-1.2.1, shall conform to ASTM C 150 and the low 
alkali requirements of Table 1A therein. 

SECTION 212  Landscape and Irrigation Materials 

prior to starting any work. Contractor shall take pictures and video of parkway prior to starting 
work. Contractor shall replace in kind any damaged/removed irrigation and plantings within the 
parkway area. 
 
Perform all work for landscaping and irrigation in parkways, as shown on the Plans. Recycled 
mulch shall be placed on the soil to help moisture retention as well as fight weed growth.

212-1 Landscape Materials 

212-1.1 Topsoil 

212-  

following: 

Suitable Import, Borrow Topsoil or Reclaimed Soil 

General - Topsoil shall be free of roots, clods, stones larger than 1-inch in the greatest 
dimension, pockets of coarse sand, noxious weeds, sticks, lumber, brush and other litter. It shall 
not be infested with nematodes or other undesirable disease-causing organisms such as insects 
and plant pathogens. No on-site amendment to the material to achieve Class "A" status will be 
permitted. 
 
Topsoil shall be friable and have sufficient structure in order to give good tilth and aeration to 
the soil. 
 
Gradation limits - soil shall be a sandy loam. The definition of soil texture shall be the USDA 
classification scheme. Gravel over 2 millimeters in diameter shall be less than 10% by weight. 
 
Permeability Rate - Hydraulic conductivity rate shall be not less than one inch per hour nor more 
than 20 inches per hour when tested in accordance with the USDA Handbook Number 60, 
method 34b or other approved methods. 
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Fertility - The range of the essential elemental concentration in soil shall be as follows: 
 

Ammonium Bicarbonate/DTPA Extraction 
parts per million (mg/kilogram) 
 

dry weight basis 
 

phosphorus   2 - 40 
potassium  40 - 220 
iron    2 - 35 
manganese   0.3 - 6 
zinc    0.6 - 8 
copper    0.1 - 5 
boron    0.2 - 1 
magnesium   50 - 150 
sodium   0 - 100 
sulfur    25 - 500 
molybdenum   0.1 - 2 

Soil may need to be amended and conditioned to optimize plant growth. The above listed fertility 
is for soil selection. 

Concentration of nutrients for final acceptance after amending 

Ammonium Bicarbonate/DTPA Extraction 

parts per million (mg/kilogram) 

dry weight basis 

phosphorus   10 - 40
potassium   100 - 220
iron    5 - 35
manganese   0.6 - 6
zinc    1 - 8
copper    0.3 - 5
boron    0.2 - 1
magnesium   50 - 150
sodium   0 - 100
sulfur    25 - 500
molybdenum   0.1  2

Acidity - The soil pH range measured in the saturation extract (Method 21a, USDA Handbook 
Number 60) shall be 6.0 - 7.9. 
 
Salinity - The salinity range measured in the saturation extract (Method 3a, USDA Handbook 
Number 60) shall be 0.5 - 2.5 dS/m. 
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Chloride - The maximum concentration of soluble chloride in the saturation extract (Method 3a, 
USDA Handbook Number 60) shall be 150 mg/l (parts per million). 
 
Boron - The maximum concentration of soluble boron in the saturation extract (Method 3a, 
USDA Handbook Number 60) shall be 1 mg/l (parts per million). 

Sodium Adsorption Ratio (SAR) - The maximum SAR shall be 3 measured per Method 20b, 
USDA Handbook Number 60. 
 
Aluminum  Available aluminum measured with the Ammonium Bicarbonate/DTPA Extraction 
shall be less than 3 parts per million. 
 
Soil Organic Matter Content - Sufficient soil organic matter shall be present to impart good 
physical soil properties but not be excessive to cause toxicity or cause excessive reduction in the 
volume of soil due to decomposition of organic matter. The desirable range is 3% to 6%. The 
carbon: nitrogen ratio should be about 10. A high carbon: nitrogen ratio can indicate the presence 
of hydrocarbons or non-humified organic matter. 
 
Calcium Carbonate Content - Free calcium carbonate (limestone) shall not be present for acid 
loving plants. 
 
Heavy Metals - The maximum permissible elemental concentration in the soil shall not exceed 
the following concentrations: 

Ammonium Bicarbonate/DTPA Extraction 
parts per million (mg/kilogram) 
 

dry weight basis 
 
arsenic  1 
cadmium  1 
chromium  10 
cobalt   2 
lead   30 
mercury  1 
nickel   5 
selenium  3 
silver   0.5 
vanadium  3 

If the soil pH is between 6 and 7, the maximum permissible elemental concentration shall be 
reduced 50%. If the soil pH is less than 6.0, the maximum permissible elemental concentration 
shall be reduced 75%. No more than three metals shall be present at 50% or more of the above 
values. 
 
Phytotoxic constituent, herbicides, hydrocarbons etc. - Germination and growth of monocots and 
dicots shall not be restricted more than 10% compared to the reference soil. Total petroleum 
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hydrocarbons shall not exceed 50 mg/kg dry soil measured per the modified EPA Method No. 
8015. Total aromatic volatile organic hydrocarbons (benzene, toluene, xylene and ethylbenzene) 
shall not exceed 0.5 mg/kg dry soil measured per EPA Methods No. 8020. 
 
In order to ensure conformance, samples of the imported soil shall be submitted to Wallace 
Laboratories and approved by the Engineer for analysis prior to use. Results of testing shall be 
delivered to the Engineer for approval. The soil test shall include analysis and recommendations 
for amendment.

212-1.2 Soil Fertilizing and Conditioning Materials 
 
212-1.2.4 Organic Soil Amendment. 
 
Organic soil amendment shall be as specified based on agricultural suitability soils tests 
performed prior to grading. An additional soil test shall be performed after grading operations 
and prior to plant installation.

212-1.2.5 Mulch. 
 

Representative prior to material delivery on-site.

212-1.4 Plants. 
 
212-1.4.1 General.  
 
Add the following: 
 
Varieties shall be as shown on the drawings. 
 
All quantities shall be verified by an actual count on the drawings. 
 
Plants, including trees, shrubs, and ground covers, shall have been grown in nurseries inspected 
by the State Department of Agriculture. 
 
Inspection and approval of plants is required. Engineer may reject entire lot of plants represented 
by defective samples. Plants not approved are to be removed from site immediately and replaced 
with suitable plants. All plants will be inspected on site of work prior to installation, and at any 
time during progress of the work. 
 
Tag plant materials and name and size in accordance with standards of practice recommended by 
American Association of Nurserymen. 
 
Size of tree and shrub containers shall be as stated on the planting plan. Container stock shall 
have grown in containers for at least 6 months, but not over 2 years. Samples shall be shown to 
prove that no root bound conditions prevail. No containers shall be planted, except upon specific 
approval. 
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Do not prune prior to delivery, except by specific approval. 

Protect all plants from damage by sun, wind, or rain at all times before planting.

Plants shall have grown under climatic conditions comparable to those of the project site, unless 
otherwise specifically approved by the Engineer.

212-1.6 Landscape Materials  
 
212-1.6.1 Filter Cloth. Filter cloth shall be a geo-textile fabric, as specified in table 213-2.2 (A), 
Type 90N.

212-1.6.2 Moisture Barrier. Moisture barrier shall be single width sheet flexible PVC or PE 
membrane of 30-mil thickness. 
 
212-1.6.3 Root Control Barrier. (Refer to Section 308-3.2) Root control barrier shall be 24 inches 
(600mm) wide by 0.080-inches (2mm) thick high impact injection molded or polypropylene 
sheeting with reinforced double top edge, manufactured for root barrier purposes. Sheeting shall 
have integrally molded 90-degrees root deflector ribbing and integrally molded joiner strips.

212-2 IRRIGATION SYSTEM MATERIALS

212-2.1 Pipe and Fittings.  Modify as follows: 
Non-pressure burial lateral lines as specified on the drawings. 
Pressurized mainline as specified on the drawings. 
All sleeving as specified on the drawings.

All sleeving for exposed pipe shall be Schedule 40 galvanized steel pipe. 
 
Swing joints shall be as detailed on the drawings. Swing joints and all fittings shall be same pipe 
size as sprinkler body inlet. Pressure pipe risers and fittings as specified on the drawings.

All PVC pipe must bear the following markings: 
1. Manufacturer's name 
2. Nominal pipe size 
3. Schedule or class 
4. Pressure rating in P.S.I. 
5. NSF (National Sanitation Foundation) approval 
6. Date extrusion 
7. U.P.C. shield logo (IAPMO approval) 
All fittings shall bear the manufacturer's name or trademark, material designation, size, 
applicable I.P.S. schedule and NSF seal of approval.

212-2.2 Valves and Valve Boxes. 
212-2.2.2 Shut-Off Valves (SOV) 
 
Ball valves shall be of a brand, size, and type indicated on the irrigation plans. 



 
OCTA ANAHEIM CANYON METROLINK STATION IMPROVEMENTS PROJECT APPENDIX B 

 

Page 16 of 35 

 
-piece body constructed of 600 pounds WOG 

bronze material conforming to ASTM B-584 alloy 844. Ball valve shall have a vented ball with a 
blowout proof system. Ball valves shall have a working pressure of not less than 150-psi and 
shall conform to AWWA standards. 
 
212-2.2.4 Remote Control Valves. Remote control valves shall be normally-closed type so 
designed that the pilot line and solenoid shall not be energized when the valve is in closed 
position. 
 
Valves shall automatically close in event of electrical power failure or due to breakage of pilot 
wire. 
 
Manual override shall provide for manual operation prior to electrical connection. This device 
shall be installed by the valve manufacturer. 
 
No external tubing connection other than waste line will be allowed. 
 
Remote control valves shall be of the brand, size, and type indicated on the irrigation plans. 
 
The remote-control valve shall be normally closed 24 VAC solenoid actuated globe pattern, 
spring-loaded diaphragm type. The valve shall be pressure rated up to 200 psi at 150 degrees F. 
 
The valve shall have a 60-pound test fabric reinforced rubber diaphragm assembly with self-
cleaning stainless steel screen. 
 
Remote Control Valve: The body and bonnet shall be brass and the valve shall have a stainless 
steel control/shut-off stem and manual operator. 
 
All remote-control valves shall have a bronze angle type shut-off valve installed as part of the 
valve assembly immediately upstream of the control valve, if specified. 
 
The valve shall provide for all internal parts to be removable from the top without disturbing the 
valve installation.

Solenoid shall be corrosion proof and constructed of stainless steel molded in epoxy to form one 
integral unit, 24-volt AC watt maximum holding milliamp in-rush, current: 0.41 amp (9.i VA, 
holding current: 023 amp (5.5 VA).

212-2.2.6 Quick Coupling Valves and Assemblies. 
Quick coupling valves shall be one or two-piece type of the size as specified on the drawings, 
150-psi working pressure. They shall be all brass and so constructed that they automatically 
close when the coupler is removed. All such valves shall be equipped with locking lids and 
plastic cover. 
 
Quick coupler key is part of this assembly. 
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Quick coupler assembly: In accordance with type noted on drawings. 
212-2.2.7 Valve Boxes. (Replace with the Following) 
 
Rectangular valve boxes shall be 11.75-inches wide by 17-inches long by 12-inches high 
constructed of rigid polyolefin, chemically inert plastic with valve box extensions where 
required. Valve boxes shall have locking plastic covers. Valve boxes and covers color as 
specified on the drawings. Heat brand box lid with appropriate station number. 
 
Round valve boxes shall be 10 inches diameter by 10.5 inches high. 
 
Identification letters or numbers shall be 2-inches high and heat branded onto the box cover. 
Identification shall be as indicated on the detail drawings. 
 
Heat branding shall be accomplished using branding irons specifically designed for this purpose. 
Heat branding shall not weaken or in any way puncture the valve box cover. 
 
Valve box covers shall locking type, secured with a 3/8-inch stainless steel bolt, washer and nut. 
 
Rectangular valve boxes shall be used for all valves. 
 
Gravel: All gravel used in valve boxes shall be washed crushed gravel. Size as specified on 
drawings. No pea gravel shall be used. 
 
Landscape Fabric: Landscape fabric for valve box assemblies shall be 5.0-ounce weight woven 
polypropylene weed barrier. Landscape fabric shall have burst strength of 225 psi, puncture 
strength of 60 pounds and capable of water flow of 12 gallons per minute per square foot. Place 
landscape fabric under all valve boxes to minimize soil intrusion into box. 
 
Identification tags with numbers are required on all valves. 
Type: Christy Tags (yellow background with black lettering) or approved equal.

212-2.2.8 Remote Master Valve. Add New Section

Remote master valve shall be as specified on drawings. A flow sensor shall be installed as a part 
of the irrigation system to monitor any unexpected system flows and communicate to the master 
valve to shut the system off. 
 
212-2.2.9 Check Valves. Add New Section 
 
Swing Check Valve: Swing check valves shall be constructed of bronze and stainless steel 
internal parts. Swing check valve shall permit water to flow up slope not down. 
 
Spring Check Valve (adjustable): Spring check valves shall be constructed of bronze and 
stainless steel internal parts. Spring check valve shall be adjustable between 5 to 15 pounds. 
 
212-2.2.10 Sensors. Add New Section 
Flow Sensor  as specified on drawings. 
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Weather Sensor  as specified on drawings. 
 
212-2.3 Backflow Preventer Assembly. Add the following: 
Backflow prevention device shall be of the size and type as indicated on the drawings. Use only 
brass fittings in assembly.

212-3 ELECTRICAL MATERIALS 
 
212-3.1 General. Add the following: 
All wiring and pull box details shall conform to drawing details, these Specifications and as 
follows: 
(a) National Electrical Code. 
(b) Local Codes and Ordinances. 
(c) Recommendations as printed by the respective supplier.
(d) All wiring shall be continuous, soldered and encapsulated in 3M DBY 9053 containers, at 
connections to remote control valves. 
 
It shall be the Contractor's responsibility to call out any conflict between the above-listed 
recommendations.

212-3.2 Conduit and Conductors. 
212-3.2.1 Conduit. The first paragraph of Subsection 212-3.2.1 of the Standard Specifications is 
hereby deleted and replaced with the following: 
 
Conduit shall be PVC 1120, Schedule 40 solvent welded pipe. 

Conduit shall be a minimum size as shown in the table below:

212-3.2.2 Conductors. The second paragraph of Subsection 212-3.2.2 of the Standard 
Specifications is hereby deleted and replaced with the following: 
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LOW VOLTAGE CONDUCTORS 
Pilot lines and common wire connecting remote control valves to automatic controller shall be 
direct burial, U.F. type with approved 4/64-inch thick waterproof coating, 600 volt, 75 degrees 
centigrade, copper single-strand wire, U.L. approved.

Common and control wires color and size as specified in drawings. 
Flow sensor wires as specified on the drawings. 
 
212-3.3 Controller Units. Automatic controller shall be constructed to operate 24-volt electric 
normally closed type remote control valves. 
 
Controller shall operate the number of valves shown on the drawings at one valve per station. 
Controller shall be as shown on drawings.
 

212-5 STABILIZERS  ADD THIS SECTION 

212-5.1 Stabilizing Rods. 

 

Quantity of stabilizing rods shall be as indicated on the detail drawings. 

212-5.2 Vandal-Proof Clamps. 

All assemblies requiring stabilization shall be equipped with vandal proof clamps constructed of 
stainless steel and be installed with a tool specifically for this purpose. Clamps shall be one time 
only use type and not be removable with screwdrivers or wrenches. Quantity of clamps shall be 
as indicated on the detail drawings. 
 

SECTION 215 Traffic Signing 

TRAFFIC SIGNING WITHIN THE CITY RIGHT-OF-WAY 

All work shall conform to detail drawings as shown on the PLANS and as specified in Section 
82 of the State of California Department of Transportation (Caltrans) Standard Specifications, 
2018 Revised Edition, and these Special provisions. 

All signs shall be standard size and color as specified in the California MUTCD, latest edition, 
unless otherwise specified by the City. 

All new signs to be installed shall be the international symbol (if available) unless otherwise 
specified. 

All signs shall be aluminum panel not less than 5/64 inch thick, 6061-T6 or 5052-H38 Alloys,  
exceptions are Type L, K and street name signs which shall be 1/16 inch thick, radius corners 3/8 
inch. Aluminum base metal shall be cleaned, deoxidized, and coated with a light tightly adherent 
chromated conversion coating free of any powdery residue. 
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All sign facings shall be manufactured of high intensity grade, encapsulated lens sheeting, (Hi-
Intensity or equal) except for R26 signs which shall be Engineering Grade material (enclosed 
lens).  All signs which could result in a moving violation shall be high intensity.  All signs 
provided under this CONTRACT shall include an anti-graffiti film overlay.  Protective overlay 
shall be 3M Series 1160A overlay or approved equivalent.  The anti-graffiti overlay shall be 
considered as included in the price bid for the item of work and no additional payment will be 
made therefore. 

The date of installation of a sign is to be embossed on the back of the sign and shall be 

embossed on the back of the sign. 

Sign locations and height shall be according to City of Anaheim Standard 426-C or as directed 
by the City.  All signs are to be 7 feet above the ground measured to the bottom of the lowest 
sign.  Exceptions may be made for bus stop signs, small R26 sign, or bike arrows down to 6 feet 
when mounted below another sign not installed within the sidewalk.  All median mounted signs 
shall be 4 feet above the ground measured to the bottom of the sign except for: 

a) Type K markers to be 1 foot above the ground to the bottom of the sign or 17  18 inches 
above the ground when mounted on Eze-Erect break away posts. 

b) 
sign. 

All stop signs (R1-

mounted with bolt extended through the post.  Anchors will be placed at the base of the post to 
restrict rotation. 

No signs will be allowed on traffic signal poles except the following: 

Poles  R26, R4-7, R6-2, R3-3, R3-7, R3-4, R10-7, R10-11, W12- -  

Mast arms  R61 Series, R54, R73 Series, and R3-4. 

All signs placed within the public right-of-way shall be installed using the following guidelines: 

a. Signs will be installed on marblelite or steel street light poles wherever possible.  No 
signs shall be placed on wood poles at any time. 

b. Larger (wide) signs will always be mounted on the top of a sign combination. 

No sign shall have an outside edge closer than 2 feet to the back of curb while maintaining a 3 
foot clear sidewalk.  For sidewalk less than 7 feet wide and adjacent to curb, sign post may be 
mounted behind the sidewalk, except for stop signs.   Refer to Anaheim Standard Plan 426-C. 

c. Sign panel facings shall be perpendicular to approaching traffic unless otherwise 
specified by the City. 



 
OCTA ANAHEIM CANYON METROLINK STATION IMPROVEMENTS PROJECT APPENDIX B 

 

Page 21 of 35 

d. Signs shall be mounted on posts in a good workmanship manner using metal hardware 
suitable for the type of installation made. 

e. Installation materials shall be of stainless, galvanized, or other material that does not rust 
and is theft proof where available. 

f. The minimum distance between signs shall be 50 feet.  Exceptions must be approved by 
the City.  Signs shall be kept a minimum distance of 6 feet in front of trees, power poles, 
etc. and a minimum distance of 50 feet beyond them.  Signs will be kept far enough away 
from trees so growth will not obstruct visibility of the sign. 

g. R26 and other signs are typically not mounted closer than 150 feet apart. 

h. No sign shall be placed on the same post with a stop sign (R1-1) except the 2-way or 4-
way supplemental plates.  The supplemental plates will not overlap on the stop sign and 
will be attached with separate bolts. 

-
plates are an exception. 

- , Eze-
Erect sign post (break- - 

-theft bolts and anti-theft nuts, P.C. 2.5 aluminum sign caps, P.C. 1 
-bracket, 

bracket - 

all high-intensity signs. 

All posts installed on median in asphalt or concrete shall have break-away braces. 

For installation of signs that are 36 inches or larger and/or sign combinations, a brace is used for 
 

Median noses shall be treated as follows: 

a. All median noses shall be painted with yellow reflective traffic paint BCR to ECR, and 
R4-7 sign and type N-1 Marker, 

b. All median signs shall be mounted 5 feet behind the median nose.  All core drill holes 
must be large enough for post anchors to fit.  All core drill holes must be patched around 
the sign post with concrete after installation. 

 review and take inventory of traffic control 
devices such as striping, markings, and traffic signal loops on all streets prior to start of cold 
milling. The contractor shall replace striping, markings and loops per the City of Anaheim 
standard details. 
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PART 3 CONSTRUCTION METHODS 

SECTION 300 EARTHWORK 
 
300-1 Clearing and Grubbing 
300-1.1 General 
 
CLEARING AND GRUBBING shall include but not be limited to the following: 
 
All items requiring removal for the project to proceed as designed unless otherwise listed 
separately in these Special Provisions or as directed by the ENGINEER. 
 
Remove all items designated as "To Be Relocated" and "Remove". Areas to be cleared shall be 
grubbed to a depth necessary to remove all stumps, roots, buried logs, and all other objectionable 
material. 
 
All obstructions within project limits that are not inclusive of other various items of work shall 
be removed to a minimum of 12-inches below subgrade. 
 
All equipment and facilities shown on the Plans to be salvaged, removed and stockpiled, 
adjusted, and/or relocated shall be measured, marked, and identified in the field. 
 
Contractor shall note the locations, dimensions, and configurations of all existing equipment to 
be salvaged, and shall clearly mark or tag all equipment to be reused in the field prior to removal 
to facilitate reassembly; Contractor shall notify Engineer of any damaged or non-salvageable 
materials prior to commencing any removal or grading operations. Materials found to be 
damaged after the work commences shall be assumed to be the responsibility of the Contractor. 
Contractor will not be paid for the replacement or repair of facilities or equipment believed by 
the Engineer to be damaged after the work commences. 
 

300-1.2 Preservation of Property. Add the following Subsection: 
 
300-1.2.1 Repair of Parkway Improvements. 
 
(a) Lawn. The CONTRACTOR shall re-sod in accordance with 308-4.8.3 areas where lawn is 
removed for construction. Thickness and type of sod shall match removed lawn. 
 
(b) Private Sprinklers and Improvements. The CONTRACTOR shall coordinate Work with 
adjacent property owners. The CONTRACTOR shall test and document the condition of existing 
improvements before beginning required removals or excavation. The CONTRACTOR shall 
restore private improvements to documented conditions after completing adjacent Work. 
 

300-1.3 Removal and Disposal of Materials. 
300-1.3.1 General. Delete Subsection in total and substitute with the following: 
No burning will be permitted. 
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No accumulation of flammable material shall remain on or adjacent to the right-of-way. The 
roadway and adjacent areas shall be left with a neat and finished appearance. 
 
In order to protect the public streets from deterioration due to hauling of materials, the 
CONTRACTOR shall submit to the City, prior to the pre-job meeting, for review and approval a 
proposed route for hauling of materials for disposal. Upon approval, the CONTRACTOR shall 
strictly adhere to that route, unless written permission from the City is obtained to change the 
route. 
 

The CONTRACTOR shall use access and haul routes to dispose of excavated material as 
directed by the Engineer. The CONTRACTOR shall obey all City, County and State traffic 
ordinances regarding the operation of haul trucks and the carrying of excavated material. The 
CONTRACTOR shall provide the Engineer with a plan showing the haul routes for the project 
prior to start of any work, which shall be reviewed and approved by the City. 
 
Items to be removed as shown on the Plans shall be removed and disposed of in an approved 
disposal site. 
 

SECTION 302 Roadway Surfacing 
 
302-1 Cold Milling of Existing Pavement 
302-1.1 General 
Add the following:  
The CONTRACTOR shall protect all existing facilities during the planning operation and 
repair or replace any damaged facilities. These existing facilities shall include but not be limited 
to: 
A. Concrete curbs, gutters, driveways and sidewalks. 
B. Roadside signs. 
C. Trees and shrubs adjacent to the Work area. 
D. Utility lines, vaults, manholes, valves and signal detector loops. 
 
Add the following subsection: 
302-1.1.1 Temporary Traffic Striping Required After Cold Milling. 
 
Whenever Cold Milling of the existing pavement results in the obliteration of traffic striping, 
lane lines, crosswalks, legends or other permanent traffic control installations, the contractor 
shall be required to provide temporary traffic striping following cold milling operations.  
 
Temporary traffic striping shall be painted and shall delineate all traffic lane lines, turn pocket 
lanes, traffic arrows, center-lines, crosswalks and all other traffic control installations necessary 
to provide a safe travelling environment for the general public during the course of construction. 
 
All temporary striping required after cold milling operations shall be painted and shall be 
installed per City Standards within the same work day as cold milling operations. The pavement 
shall be swept clean and shall be free of cold milling debris prior to installation and painting of 
temporary traffic striping. 
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All required temporary traffic striping shall be considered paid for under the cold milling bid 
item for which it is required and no additional compensation will be allowed. 

302-5 Asphalt Concrete Pavement  
302-5.1 General 
 
Add the following: (APPLICABLE WITHIN CITY RIGHT OF WAY) 
 
Asphalt concrete within the City right-of-way shall be Type III-B3-PG 64-10 for Base Course 
and Type III-B3-PG 64-10 for surface course conforming to Section 203-6 and Section 400-4 
of the SSPWC (Standard Specifications for Public Works Construction, 2012 Edition and any 
supplement therein) and as requested by the City Inspector. Surface course shall not consist of 
reclaimed asphalt pavement (RAP).   
 

Add the following Subsection: 
302-5.1.1 Preparation for Resurfacing. 
The CONTRACTOR shall remove existing pavement markers flush with the existing pavement 
before constructing asphalt concrete pavement. 
 
The CONTRACTOR shall remove asphalt upheaval at cracks in areas scheduled to be resurfaced 
and not removed by cold milling using crack planing or other approved methods, leaving the 
upheaval areas flush with adjacent pavement. 
 
The CONTRACTOR shall clean and fill cracks or holes 1/4 inch or wider with liquid asphalt, 
cold mix, hot mix or as directed by the Engineer. The CONTRACTOR shall clean vegetation 
only from cracks smaller than 1/4 inch wide. 
 
Add the following Subsection: 
302-5.1.2 Measurement and Payment for Crack Preparation. 
If no specific item for crack preparation is shown in the Bid, payment for crack preparation will 
be included in the various other items of Work, and no separate payment shall be made for that 
effort. 
 
302-5.5 Distribution and Spreading. 
Add the following: 
 
Fog Seal Coat 
 
A fog seal coat shall be applied over all join strips where asphalt constructed under this project 
abuts existing pavement and as directed by the Engineer. The fog seal coat shall conform to the 
provisions of Section 203. 
 
Fog seal coat shall be an SS1 type asphaltic emulsion applied at a rate of 0.05 gallons per square 
yard (0.25 L/m2) or as determined by the Engineer. Payment for the fog seal coat shall be 

for furnishing all labor, materials, tools, equipment and appurtenances necessary to do the work, 
complete in place, as shown on the plans, and as specified in the Specifications and Technical 
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Specifications and as directed by the Engineer. No additional compensation will be allowed 
therefore. 
 
302-5.8 Manholes (and other structures) 
Insert the following after the last paragraph: 
 
For work that involves construction, modifying, or adjusting sewer and storm drain manholes, 
the Contractor will be required to install a temporary cover over the bottom of the manhole to 
prevent debris from entering into the mainline and stopping flows. 
 
The Contractor shall adjust all manholes, pull boxes, and valve covers to grade within the project 
limits of construction. The Engineer has identified existing facilities to be adjusted, which are 
designated on the plans. It shall be the Contractor's responsibility to identify, coordinate, and 
adjust all manholes, water valve covers, utility pull boxes, and vaults as shown on the plans or 
directed by the Engineer. 
 
Sewer and storm drain structures, water valve boxes, survey monuments and electrical vaults 
extending above the new subgrade, profile surface or cold mill surface shall be removed by the 
CONTRACTOR to the new subgrade, profile surface or cold mill surface before placement of 
base material or paving. The owners shall lower other structures. All debris and foreign material 
shall be removed per Section 301-1.6. The top of reset manholes and other structures shall meet 
the smoothness requirement as specified in Section 302-5.6.2. 
 
SECTION 303 Concrete and Masonry Construction 
303-5 Concrete Curbs, Curbs and Gutters, Walks, Gutters, Cross Gutters, Access Ramps and 
Driveways. 
 
Add the following Subsection: 
303-5.1.4 Parkway Grading. 
After constructing curb and parkway improvements, the CONTRACTOR shall place backfill, 
then blade and bring parkway areas to an even surface. For backfill, the CONTRACTOR shall 
use select materials from excavation areas within the Work. 
 
303-5.5 Finishing. 
303-5.5.2 Curb. The last sentence of the second paragraph of this section shall be modified as 
follows: 
The name of CONTRACTOR and the year in which the improvement is constructed shall not be 
stamped in the completed work. 
 
303-5.5.4 Curb and Gutter 
Add the following: 
This item shall be constructed in accordance with City of Anaheim Standard Plans 120, as shown 
on the plan and delineated in these Special Provisions. 
 
All concrete flow lines shall be water-tested upon completion of finishing, and any irregularities 
causing water ponding shall be corrected and refinished. 
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Payment for temporary pavement reconstruction adjacent to the curb and gutter and cross gutter 
shall be included in the various items of work and no additional payment will be allowed. 
 
303-6 Stamped Concrete 
 
The concrete shall have a minimum compressive strength of 3250 psi. Portland cement shall 
conform to ASTM C 150, Type I, 11, or V. Aggregates shall conform to ASTM C33 and shall be 
minus 3/8". Mixing water shall be fresh, clean and potable. An air entraining agent conforming 
to ASTM C260 and/or a normal or retarded-set water reducing admixture conforming to ASTM 
C494 may be used. No admixture containing calcium chloride shall be permitted in the mix. 
 
303-6.1 General 
Add following: 
 
P.C.C. stamped concrete shall be constructed per City of Anaheim Standard 143, or, where 
necessary, to match existing pattern and color of existing stamped concrete, or as directed by the 
City PW Inspector. Submittal shall be approved by the City PW Inspector. 
 
Payment for removal and reconstruction of Asphalt Concrete and/or PCC Stamped Concrete 
(within raised median), including sawcutting (as required), excavation, grading, removal and 
disposal of existing improvements, preparation of sub grade, including compaction shall be made 
at the contract unit price bid per Square Foot (SF). No additional compensation shall be allowed 
therefor. 
 
303-6.3 Placement 
Add the following: 
 
Pattern concrete shall be placed FULL WIDTH, excluding walkways, of median islands, per City 

 
 
303-6.3 Pattern 
Add following: 
Pattern shall be Basketweave, Non-Resort
and oriented as shown on construction plans. 
 
303-7 Colored Concrete 
Add the following: 
Color shall be Cresenda Brown  
 
SECTION 306 Underground Conduit Construction 
 
306-1.1.1 General. 
Delete the last sentence of the third paragraph and substitute the following: 
Removal of ground water shall be performed to a level sufficiently below the structure subgrade 
to ensure a firm and stable subgrade for the construction of structures. All costs for such 
dewatering shall be included in the prices bid for the various items of work except as may be 
otherwise specified in the General Specifications. 
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306-1.3.6 Compaction Requirements. 
Replace with the following: 
 
All trench backfill shall be densified to 90% minimum relative compaction within 12" of the top 
of subgrade. The top 12" of subgrade shall be densified to 95% minimum relative compaction. 
Jetting will not be permitted unless specifically approved in advance by the Engineer. 
 
306-1.5 Trench Resurfacing 
 
Trench Replacement shall be per City Standard 132 and as directed by the City PW Inspector. 
 
306-1.5.1 Temporary Resurfacing. The first sentence of the last paragraph is amended as 
follows: 
 
Payment for temporary trench resurfacing shall be included in the various items of Work, and no 
additional payment will be allowed. 
 
306-1.5.2 Permanent Resurfacing. 
Add the following: 
 
All testing of underground installation at any given point shall be completed before the surface 
course is placed at that point. 
 
With the exception of the final surface course of asphalt concrete, which shall be included 

permanent trench resurfacing shall be included in the various applicable items of Work, and no 
additional compensation will be allowed therefor. 
 
306-1.6 Basis of Payment for Open Trench Installations 
The second paragraph is amended to include the temporary resurfacing, include the removal of 
asphalt and base material, and include shoring, bracing, dewatering (if required), bedding, and 
appurtenances necessary for the pipe and conduit installation not identified as a bid item. 
 
The third paragraph is amended to include the temporary resurfacing and include the removal of 
asphalt and base material. 
 
Add the following Section: 
306-9 Utilities 
Relocation of Utilities shall be in accordance with Section 5-4, Relocation, of the Standard 
Specifications. 
 
Minor Utility Relocations and Adjustments shall include the following: traffic signal pull boxes 
and street light pull boxes. 
 
Add the following Subsection: 
306-9.1 Measurement and Payment 
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Minor Utility Relocations not covered by individual bid items, shall be included in the various 
items of work and no further compensation will be allowed. 
 
SECTION 308  Landscape and Irrigation Installation 
308-1 GENERAL  
Add the following: 
 
All existing lawn and landscape areas disturbed by the Contractor as part of or as a result of the 
work shall be prepared and re-sodded and/or replanted in kind, except as otherwise designated in 
the Plans. Existing irrigation systems shall be repaired and restored to operating condition to the 
satisfaction of the Engineer. 
 
The contractor shall inspect the landscape areas prior to commencing any work in this section 
and confirm that all object material including but not limited to concrete and asphalt paving 
debris, other new or existing construction debris, other equipment, abandoned wet or dry 
utilities, negative debris, etc. have been removed to the depth indicated in Section 300-1 clearing 
and grubbing. 
 
All equipment and facilities shown on the plans to be salvaged, removed and stockpiled, 
adjusted, and/or relocated shall be measured, marked, and identified in the field and 
photographed and recorded via video. 
 
Contractor shall note the locations, dimensions, and configurations of all existing equipment to 
be salvaged, and shall clearly mark or tag all equipment to be reused in the field prior to removal 
to facilitate reassembly; Contractor shall notify Engineer of any damaged or non-salvageable 
materials prior to commencing any removal or grading operations. Materials found to be 
damaged after the work commences shall be assumed to be the responsibility of the Contractor. 
Contractor will not be paid for the replacement or repair of facilities or equipment believed by 
the Engineer to be damaged after the work commences. 
 
308-2 EARTHWORK AND TOPSOIL PLACEMENT. 
308-2.3 Topsoil Preparation and Conditioning. 
308-2.3.1 General.  

 second sentence of first paragraph. 
 
Add the following at the end of the section: 
 
After topsoil preparation, irrigate and fertilize all planting areas for 14 calendar days to achieve 
weed germination. 
 
If live weeds exist on site after irrigating and at the beginning of work, spray with a nonselective 
systemic contact herbicide, as recommended and applied by an approved licensed landscape pest 
control advisor and applicator. Leave sprayed plants intact for fifteen (15) days to allow systemic 
kill. All herbicide types and application must first be approved, in writing, by the Engineer. 
 
Clear and remove all weeds by grubbing off all plant parts at least ¼ inch below the surface of 
the soil to be planted. 
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Repeat process as necessary or as directed by the City PW Inspector. 
 
Do not plant until herbicide manufacturer indicates planting will not be affected by herbicide 
residue. 
 
Maintain site in a weed-free condition at all times. Degree of acceptability shall be solely 
determined by the City PW Inspector. 
 
308-2.4 Finish Grading.  
First sentence, revise to read as follows: 
Contours and finish grade shall provide for drainage to sheet and shall not channel drainage in a 
manner where volume and velocity of water will create surface erosion. The CONTRACTOR 
shall immediately repair any surface erosion at no cost to the City. 
 
308-3 HEADER INSTALLATION.  
Replace second paragraph with the following: 
 
Stakes shall be located at splices, corners, and at intervals not to exceed 4 feet and driven 1 inch 
below the top of the header. Splice plates shall be used at butt joints. Headers shall be fixed 
firmly to stakes with two screws, clinched ½ inch. Splice plates shall be centered on the joint and 
secured with two 1.5 inch long bolts with washer, 4 sets at each splice. 
 
308-4 PLANTING  
Add the following: 
The Contractor is responsible to schedule tree deliveries. Daily deliveries shall not exceed the 

adequate off-site storage space. All charges for extra handling shall be borne by the Contractor. 
 
The Contractor shall provide off-loading and placing equipment of adequate capacity to safely 
handle the furnished trees. 
 
308-4.1 General.  
Add the following: 
 
Planting methods shall be as indicated in the SSPWC and in the drawings. In the event of a 
conflict the drawings shall prevail. 
 
308-4.5 Tree and Shrub Planting. 
All trees shall be planted per Standard Detail Nos. 518 and 520. 
All shrubs shall be planted per Standard Detail 528. 
 
Add New Section: 
308-4.10 Watering  

growth until final acceptance of the work. 
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Immediately after planting, apply water to each plant. Apply water in a moderate stream in the 
planting hole until the material around the roots is completely saturated from the bottom of the 
hole to the top of the ground. 
 
Add New Section: 
308-4.11 Mulch  
Following acceptance of plant material installation, apply even layer of mulch over all areas 
shown as planting areas on the Plans, except lawn. Taper thickness of mulch to meet pavement 
15mm (½") minimum below the finished surface of pavement. Do not mulch over the tree or 
shrub container rootball surface. 
 
All mulch shall be installed with a weed barrier fabric below. Weed barrier fabric shall be placed 
loosely with longitudinal and transverse joints overlapping 8-inches. After placement, all fabric 
shall lay flat, smooth, and be in contact with the soil surface without wrinkles. The fabric shall be 
stapled/staked in place to keep the fabric in place during the mulch placement. The weed barrier 
fabric shall be manufactured from thermally spun bonded polypropylene fabric and shall be 
DeWitt Weed-Barrier PRO or approved equal. 
 
308-5 IRRIGATION SYSTEM INSTALLATION 
308-5.1 General.  
Add the following: 
 
All abandoned domestic irrigation lines must be cut and capped at the mainline. The remaining 
portions of the existing system are to be maintained and operational during construction. 
 
Due to the scale of the Plans, it is not possible to indicate all offsets, fittings, sleeves, etc., which 
may be required. The CONTRACTOR shall carefully investigate the structural and finished 
conditions affecting its work and plan the Work accordingly, furnishing such fittings, etc., as 
may be required to meet such conditions. 
 
The Work shall be installed to avoid conflicts between planting and architectural features, etc. 
 
All Work called for in the Plans by notes or details shall be furnished and installed whether or 
not specifically mentioned in the Specifications. 
 
The CONTRACTOR shall not willfully install the irrigation system as shown on the drawings 
when it is obvious in the field that the POC information as shown on the Plans is different than 
actual information gathered in the field. Also, the CONTRACTOR shall not willfully install the 
irrigation system as shown on the drawings when it is obvious in the field that unknown 
obstructions, grade differences, or discrepancies in area dimensions exist that might not have 
been considered in engineering. Such obstructions or differences shall be brought to the attention 
of the Engineer. In the event this notification is not performed, the CONTRACTOR shall assume 
full responsibility for any revisions necessary and shall perform such at its own expense. 
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308-5.2 Irrigation Pipeline Installation. 
308-5.2.1 General.  
Add the following paragraph: 
A minimum of 12 inches clearance shall be maintained between irrigation pipelines and non-
irrigation pipelines/conduits. 
 
Add the following paragraph: 
 
PVC Sleeves shall be required under areas where all hardscape materials shall be installed. 
Sleeving shall be done per details on the Plans, City of Anaheim Standards, and these Technical 
Specifications. 
 
If settlement occurs and subsequent adjustments in pipe, valves, irrigation heads, turf or other 
plantings, or other construction are necessary, the contractor shall make all required adjustments 
without cost to the City. 
 
Add New Section 
308-5.2.5 Trench Backfill in Roadways and Parking Areas.  

a. All trenches for pipeline and electrical conduit under roadways shall be backfilled with 
a portland cement concrete treated slurry conforming to Subsection 201-1.1.2. 
Class Use Table for Trench Backfill Slurry. Sand bedding material shall extend at least 6 
inches (150mm) above the pipe or conduit. 
b. Paving for trench cover shall meet the pavement requirements for this project and shall 
be at least the thickness of adjacent undisturbed paving plus 1-inch (25mm), thoroughly 
compacted in place, and finished to a neat continuous surface. 
c. Under public roads, all mainlines and lateral piping must be in sleeves and have a 
minimum cover of 36-inches. 
 

Sleeves shall be two (2) times the diameter of lateral line, mainline, and wire bundle size, and a 
minimum of one-inch (1) size. Install sleeves for each use. 
 
308-5.3 Installation of Valves, Valve Boxes, and Special Equipment.  
Add the following: 
Pull boxes for control wires that are set in pavement shall be flush with the finish surface. 
All valve boxes and pull boxes shall be installed parallel to adjacent hardscape. 
 
308-5.4.2 Location, Elevation, and Spacing. 
Revise the third paragraph with the following: 
Unless otherwise specified on the Plans, fixed riser shrub heads and bubbler heads shall be 
installed 6 inches (150 mm) above finish grade. Pop-up heads shall be installed ½ inch (12.5 
mm) above finish grade. 
 
308-5.4.4 Sprinkler Head Adjustment. 
Add the following: 
Sprinkler heads shall be adjusted to eliminate overspray onto adjacent paving or other non-
planted areas. 
 



 
OCTA ANAHEIM CANYON METROLINK STATION IMPROVEMENTS PROJECT APPENDIX B 

 

Page 32 of 35 

308-5.5 Automatic Control System Installation.  
Add the following: 
The Automatic Irrigation Controller Assembly shall include the following: 
 
Automatic Irrigation Controller 
Weather sensor, sensor wires and relays 
Flow sensor, valve box, flow sensor wires and relays 
Radio transmitter/receiver controller module 
Radio transmitter/receiver hand-held unit 
Master valve module and relay 
Pressure switch module and relay 
Radio Antenna 
 
Supplemental irrigation control systems equipment shall include furnishing and installing the 
specified equipment in conformance with the manufacturers written instructions and 
specifications, including communications equipment, sensors, wire, valve boxes, special 
connectors, terminal boards, and any other equipment required to provide a complete operating 
system. 
 
308-5.6 Flushing and Testing. 
308-5.6.1 General.  
Add the following: 
 
When the irrigation system is completed, a coverage test shall be performed in the presence of 
the Engineer to determine if the water coverage for planting areas is complete, adequate, and 
avoids overspray onto walks, roadways, and buildings as much as possible. The 
CONTRACTOR shall furnish all materials and perform all work required to correct any 
inadequacies of coverage due to deviations from the Plans, or where the system has been 
willfully installed as indicated on the Plans when it is obviously inadequate, without bringing 
this to the attention of the Engineer. This test shall be accomplished before any ground cover is 
planted. 
 
The CONTRACTOR shall request the presence of the City in writing at least 48 hours in 
advance of testing. The CONTRACTOR shall flush and adjust all sprinkler heads for optimum 
performance and to prevent overspray onto walks, roadways, and buildings as much as possible. 
 
SECTION 309- Monuments 
Add the following: 
 
Prior to construction, all survey monuments that may be disturbed shall be tied out and a corner 
record of each monument shall be submitted to the City Surveyor for approval, prior to being 
filed with the County Surveyor. Following construction, all survey monuments that were 
disturbed shall be reset in their original positions and a corner record of each monument shall be 
submitted to the City Surveyor for approval, prior to being filed with the County Surveyor 
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SECTION 314 Traffic Striping, Curb and Pavement Markings, and Pavement Markers 

314-4.3 Painted Traffic Striping and Curb and Pavement Markers 

314-4.3.1 General 

Insert the following at the end of this section: 

All traffic lines shall conform to the State of California Department of Transportation (Caltrans) 
Standard Plans and Standard Specifications, 2018 Revised Edition and these Special Provisions. 

The following Details of the Standard Plans shall be routinely used for traffic lines:  

   Pavement Marker 

Line              Anaheim Detail Caltrans Detail  Information   

Yellow skip or Solid 450 & 460 2 and/or 4  Type AY & D 

Double Yellow CL    453 & 458 22 and/or 23 Type AY & D 

White Skip           Type A & G & C 

  Markers 

 

Two-Way 

 Left-Turn Lane 454 32 and/or 33 Type AY & D 

Channelizing Stripe 455                38 and/or 38C Type A & G & C 

Trap Lane Stripe  37B Type A & G & C   

Median Islands            456  Type D 

 

Detail 9 (painted skip strip) will be allowed in certain instances when it is not advisable to emplace 
a long-life line due to line locations, pavement conditions, or special circumstances.  This 
determination will be made by the City and the ENGINEER.   

All crosswalks, turn arrows, stop and yield bars and messages, and all other pavement legends, 

installed in thermoplastic on arterial streets. They shall be painted on minor streets and 
intersections unless specified thermoplastic on PLANS or work orders.  Continental crosswalks 
shall be applied in 2 coats of paint with second coat applied 3 days after application of the first 
coat.  

Long life pavement marking legends must be thermoplastic. 

Bike lane stripes and messages shall be painted.  The stripe may be 6 inches wide solid white with 
100 feet of skip at intersections or major driveways. 
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The first 3 raised pavement markers for any white line at an intersection shall be Type C for the 
opposite direction of travel.  See Anaheim Standard Detail No. 459.  

CONTRACTOR shall install traffic striping, marking, arrows and messages pursuant to the 
PLANS where provided.  All work and materials shall conform to the requirements of the State of 
California, Standard Specifications, 2018 Revised Edition, and the latest edition of the State of 
California MUTCD.  Payment shall be per this specification.  

marking tape, or other approved media on the same working day as existing stripes are lost, 
including bicycle lanes, in locations consistent with the striping PLANS. If temporary marking 
tape is used, all tape shall be removed prior to installation of permanent striping. 

CONTRACTOR shall apply paint prior to installing raised pavement markers.  Raised pavement 
markers shall be placed on the newly painted line.  When raised pavement markers are not used, 
two (2) coats of paint shall be used. 

CONTRACTOR shall furnish and install raised pavement markings no sooner than seven (7) 
calendar days and no later than fifteen (15) calendar days after traffic striping is installed pursuant 
to the striping PLANS.  When two (2) coats of paint are specified on the PLANS, the second coat 
shall be applied no sooner than seven (7) calendar days and no later than fifteen (15) calendar days 

after new pavement surface is placed. 

CONTRACTOR shall remove all existing raised pavement markers before any pavement overlay 
or slurry seal is placed on the street.  

314-4.3.5 Application (Stop Legends and Bars) 

Add the following: 

The stop legends and bars at all adjoining intersections shall be repainted or replaced in accordance 
with City Standard 435.  
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PART 4:  SECTION 400  ALTERNATE ROCK PRODUCTS, ASPHALT CONCRETE, 
PORTLAND CEMENT CONCRETE AND UNTREATED BASE MATERIAL 

Section 400-4 - ASPHALT CONCRETE 

Asphalt concrete shall conform to the provisions of Section 400-4 of the Standard Specifications 
for Public Works Construction, 2012 Edition and the following supplement: 

 Coarse aggregate shall consist of material of which at least 75% by weight shall be 
crushed particles in lieu of the requirements of Section 400-4.2.3. 

 The gradation of combined aggregate and the asphalt content shall be as follows: 

 Arterial Highways, Collector, and Interior Streets  Max 

 -B3-PG 64-10) Base Course  5.7% 

 -C3-PG 64-10) Base and Surface Course 6.0% 

Surface course shall not consist of reclaimed asphalt pavement (RAP). 

Base course shall be per SSPWC, 2012 Edition and any supplement therein. 

Performance Graded (PG) asphalt binder shall conform with Section 92 of the State of 
California, Department of Transportation Standard Specifications (2010 Edition and subsequent 
supplements). 

 


























































































