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Chapter 1: Introduction 

Purpose & Need 
In June 1990, the passage of the Proposition 111 gas tax increase required California’s 

urbanized areas – areas with populations of 50,000 or more – to adopt a Congestion 

Management Program (CMP).  The following year, Orange County’s local governments 

designated the Orange County Transportation Authority (OCTA) as the Congestion 

Management Agency (CMA) for the 

County.  As a result, OCTA is 

responsible for the development, 

monitoring, and biennial updating of 

Orange County's CMP. 

The passage of Assembly Bill 2419, in 

July 1996, provided local agencies 

the option to elect out of the CMP 

process without the risk of losing 

state transportation funding. 

However, local jurisdictions in 

Orange County expressed a desire to 

continue the existing CMP process, 

because the requirements were similar to those of the Orange County Measure M Growth 

Management Program (GMP), and because it contributes to fulfilling federal 

requirements for the Congestion Management Process (23 CFR 450.320),  which is 

prepared by the Southern California Association of Governments (SCAG).  The OCTA 

Board of Directors affirmed the decision to continue with the existing CMP process on 

January 13, 1997.  Although the GMP ended with the sunset of Measure M, the CMP 

remains necessary as an eligibility requirement under Measure M2.  

As mentioned above, the CMP contributes to federal Congestion Management Process 

requirements, which is a systematic and regionally-accepted approach for managing 

congestion.  The federal Congestion Management Process provides accurate, up-to-date 

information on transportation system performance and assesses alternative strategies for 

congestion management that meet state and local needs.  

The Congestion Management Process is also intended to serve as a systematic process 

that provides for consistent and effective integrated monitoring and management of the 

multimodal transportation system.  
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The process includes: 

 Development of congestion management objectives; 

 Establishment of measures of multimodal transportation system performance; 

 Collection of data and system performance monitoring to define the extent and 

duration of congestion and determine the causes of congestion; 

 Identification of congestion management strategies; 

 Implementation activities, including identification of an implementation schedule 

and possible funding sources for each strategy; and 

 Evaluation of the effectiveness of implemented strategies. 

A federal Congestion Management Process is required in metropolitan areas with 

population exceeding 200,000, known as Transportation Management Areas (TMAs). 

Federal requirements also state that in all TMAs, the CMP shall be developed and 

implemented as an integrated part of the metropolitan transportation planning process.  

CMP Goals 

The goals of Orange County's CMP are to support regional mobility objectives by reducing 

traffic congestion, to provide a mechanism for coordinating land use and development 

decisions that support the regional economy, and to support gas tax funding eligibility.   

To meet these goals, the CMP contains a number of policies designed to monitor and 

address system performance issues.  OCTA developed the policies that makeup Orange 

County’s CMP in coordination with local jurisdictions, the California Department of 

Transportation (Caltrans), and the South Coast Air Quality Management District 

(SCAQMD). 

State Legislation 

Required Elements 

California Government Code Section 65089(b) requires the CMP to include specific 

elements, as summarized below.  The full text of the Government Code can be viewed at 

www.leginfo.ca.gov/calaw.html, sections 65088-65089.10. 

Traffic Level of Service Standards – §65089(b)(1)(A) & (B) 

Traffic level of service (LOS) standards shall be established for a system of highways and 

roadways.  The highways and roadway system shall be designated by OCTA and shall 

include, at minimum, all state highways and principal arterials.  None of the designated 

facilities may be removed, and new state highways and principal arterials must be added, 

except if they are within an infill opportunity zone.  The LOS must be measured using a 

method that is consistent with the Highway Capacity Manual. The LOS standards must 
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not be below level of service “E”, unless the levels of service from the baseline CMP 

dataset were lower.  If a CMPHS segment or intersection does not meet the minimum LOS 

standard outside an infill opportunity zone, a deficiency plan must be adopted (subject to 

exclusions). 

Chapter 2 specifically addresses this element. 

Performance Measures – §65089(b)(2) 

Performance measures shall be established to evaluate the current and future 

performance of the transportation system.  At a minimum, measures must be established 

for the highway and roadway system, frequency and routing of public transit, and for the 

coordination of transit service by separate operators.  These measures will be used to 

support improvements to mobility, air quality, land use, and economic objectives and 

shall be incorporated into the Capital Improvement Program, the Land Use Analysis 

Program, and any required deficiency plans. 

Chapter 3 specifically address this element. 

Travel Demand – §65089(b)(3) 

A travel demand element shall be established to promote alternative transportation 

methods, improve the balance between jobs and housing, and other trip reduction 

strategies. These methods and strategies may include, but are not limited to, carpools, 

vanpools, transit, bicycles, park-and-ride lots, flexible work hours, telecommuting, 

parking management programs, and parking cash-out programs.  

Chapter 4 specifically addresses this element. 

Land Use Analysis Program – §65089(b)(4) 

A program shall be established to analyze the impacts of land use decisions on the 

transportation system, using the previously described performance measures.  The 

analysis must also include cost estimates associated with mitigating those impacts.  To 

avoid duplication, this program may require implementation through the requirements 

and analysis of the California Environmental Quality Act. 

Chapter 5 specifically addresses this element. 

Capital Improvement Program – §65089(b)(5) 

The CMP shall use the performance measures described above to determine effective 

projects that mitigate impacts identified in the land use analysis program, through an 

adopted seven-year capital improvement program.  This seven-year program will conform 

to transportation-related air quality mitigation measures and will include any projects 

that increase the capacity of the transportation system.  Furthermore, consideration will 
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be given to maintaining or improving bicycle access and safety within the project areas.  

Projects necessary for preserving investments in existing facilities may also be included. 

Chapter 6 specifically addresses this element. 

CMA Requirements 

As Orange County’s CMA, OCTA is responsible for the administration of the CMP, as well 

as providing data and models that are consistent with those used by the Southern 

California Association of Governments (SCAG).  OCTA is also responsible for developing 

the deficiency plan processes.  These requirements are described in the legislation, and 

are summarized below. 

Modeling and Data Consistency – §65089(c) 

In consultation with SCAG and local jurisdictions, OCTA shall develop a uniform database 

on traffic impacts for use in a countywide transportation computer model.  Moreover, 

OCTA shall approve transportation models that will be used by local jurisdictions to 

determine the quantitative impacts of development on the circulation system. Every local 

jurisdiction’s traffic model must be based on the countywide model and standardized 

modeling assumptions and conventions.  All models and databases shall be consistent 

with the modeling methodology and databases used by SCAG. 

Appendix F addresses this requirement. 

Deficiency Plan Procedures – §65089.4 

OCTA is responsible for preparing and adopting procedures for local deficiency plan 

development and implementation. OCTA’s deficiency plan procedures incorporate a 

methodology for determining if deficiency impacts are caused by more than one local 

jurisdiction within Orange County. If required, a multi-jurisdictional deficiency plan must 

be adopted by all participating local jurisdictions. The procedures also provide for a 

conflict resolution process for addressing conflicts or disputes between local jurisdictions 

in meeting the multi-jurisdictional deficiency plan responsibilities. 

Chapter 3 and Appendix C discuss this requirement in more detail.  
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Chapter 2: Traffic Level of Service Standards 

In 1991, the OCTA implemented an Intersection Capacity Utilization (ICU) monitoring 

method, developed with technical staff members from local and State agencies, for 

measuring the Level of Service (LOS) at CMP Highway System (CMPHS) intersections.  The 

CMP LOS grade chart is illustrated in Figure 1.   

FIGURE 1: LOS Grade Chart 

Level of Service ICU Rating 

A 0.00 – 0.60 

B 0.61 – 0.70 

C 0.71 – 0.80 

D 0.81 – 0.90 

E 0.91 – 1.00 

F > 1.00 

 

The first CMP LOS measurement recorded, which was in 1992 for most CMP intersections, 

established the baseline for comparing future measurements.  During subsequent LOS 

monitoring, CMP statute requires that CMPHS intersections maintain a LOS grade of ‘E’ 

or better, unless the baseline is lower than ‘E’; in which case, the ICU rating cannot 

increase by more than 0.10.  Chapter 3 discusses the ICU method in more detail.  

OCTA has an established CMPHS, consisting of Orange County’s State highways and the 

arterials included in OCTA’s Smart Street network (Figure 2).  If, during any monitoring 

period, a CMPHS intersection is determined to be performing below the LOS standards 

the responsible agency must identify improvements necessary to meet the LOS standards.  

This is accomplished either through existing plans or capital improvement programs, or 

through the development of a deficiency plan.  This is described in more detail in Chapter 

3. 

  



 
10 2017 Congestion Management Program 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page Intentionally Left Blank 

 

  



!

!

! !!

!

!
!!

!

!
!

!!

!

!

!

! ! !
! ! !

!

!
!

!
! ! !!
!!

!

!! !
! !

!
!

!!!!! !

!
!

!

!! ! ! !

! !
!! !

!! ! !!
!
!

!
!

!!!

!
! !

!
!

!
!
!!

!

!

!
!

! !

!!

!

!
!

!

!

!
!

!
!!

!
!

LA

G

UN
A

CA

N
YO

N

G
O

LD
EN

LA

NT

E
R

N

C
R

O
W

N
VA

LL
EYPACIFIC

CO
AST

IMPERIAL

IRVINE

ORTEGA

M
OULTO

N

BE
AC

H

PACIFIC COAST

1ST

WARNER

STATE
C

O
LL EG

E

R
O

SE

EDINGER

T
U

STIN

M
AC

ART
H

U
R

H
AR

B
O

R

BO
LS

A
C

H
IC

A

ADAMS

IRVINE CENTER

JA
MBO

REE

VA
LL

E Y
VI

E W

COAST

H
AR

BO
R

BOLSA

IMPERIAL

KATELLA

ORANGETHORPE

CARBON CANYON

TRABUCO

N
EW

PO
RT

EL TO
RO

BE
AC

H

A»

?l

%&l(

A¥

A¾

?ê

?k

A»

!"̂$

%&o(

%&l(

A¾

AÊ

!"̂$

!"̂$
Aß

ORANGE

SANTA ANA

FULLERTON

ANAHEIM

LAGUNA
NIGUEL

SEAL
BEACH

TUSTIN

BREA

MISSION
VIEJO

GARDEN
GROVE

NEWPORT
BEACH

SAN CLEMENTE

COSTA
MESA

LAKE
FOREST

LAGUNA
BEACH

WESTMINSTER

BUENA
PARK

VILLA
PARK

PLACENTIA

CYPRESS

LOS
ALAMITOS

STANTON

LA
PALMA

RANCHO
SANTA

MARGARITA

ALISO
VIEJO

HUNTINGTON
BEACH

YORBA LINDA

LAGUNA
WOODS

LAGUNA
HILLS

DANA
POINT

LA HABRA

FOUNTAIN
VALLEY

SAN JUAN
CAPISTRANO

IRVINE

Source: OCTA

8/24/2017

W
:\R

eq
ue

st
s\

P
D

C
S

\S
P

\P
A

\F
re

e
w

a
ys

\L
O

S
\m

xd
\C

M
P

17
_S

Y
S

_
20

17
-0

82
4.

m
xd

0 52.5

MilesZ

Figure 2: 2017 Congestion Management Program Highway System

!

Freeways

CMP Highway System

CMP Intersection



 
12 2017 Congestion Management Program 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Page Intentionally Left Blank 

 

  



 

13 2017 Congestion Management Program 

The 2017 freeway monitoring results, provided by Caltrans District 12, are located in 

Appendix A. Caltrans is responsible for monitoring freeway performance and addressing 

any deficiencies on State-operated facilities. Caltrans’ responsibilities include, but are not 

limited to: 

A. Evaluating current conditions and identifying deficiencies. 

B. Developing plans and strategies to address deficiencies. 

C. Evaluating development projects of local and regional significance to determine 

whether they will impact the State transportation system and, if so, working with 

lead agencies to develop potential 

mitigation measures. 

 

For the State transportation system, 

Caltrans does not use CMP thresholds and 

analysis methodologies to determine if 

significant impacts occur under CEQA.  Their 

specific focus is on maintaining the safety of 

State highways.  As such, their performance 

measures tend to focus upon freeway 

segment/ramps, ramp metering operations, 

queue lengths, and signal operations 

(timing, phasing, and system/series 

progression) metrics.    

Local agencies are encouraged to coordinate with the Caltrans Local Development/ 

Intergovernmental Review Branch early in the development process to determine what 

methodologies and thresholds of significance should be used to identify impacts to the 

State transportation system. During the development of the Orange County CMP, OCTA 

works with Caltrans to obtain necessary freeway and State controlled intersection data, 

as well as notifying Caltrans of any deficiencies on State facilities.  
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Chapter 3: System Performance 

Highway & Roadway System Performance Measures 
This section discusses the process for determining ICU ratings, as well as how ICU ratings 

determine the LOS at CMPHS intersections.  This method is generally consistent with the 

Highway Capacity Manual.  

Overview of Intersection Capacity Utilization (ICU) Methodology 

Traffic counts are manually collected at CMPHS intersections to initiate the ICU 

calculation process.  The counts monitor the traffic flow, including the approach 

(northbound, eastbound, southbound, or westbound) and movement (left turn, through, 

or right turn) for each vehicle. 

Each intersection has counts conducted 

in 15-minute increments, during peak 

periods in the AM (6:00-9:00) and PM 

(3:00-7:00) on three separate mid-week 

days (Tuesday, Wednesday, and 

Thursday).  Counts are not taken during 

periods when irregular conditions exist 

(inclement weather, holidays, 

construction, etc.).  

The highest count total during any four 

consecutive 15-minute count intervals 

within a peak period represents the peak-hour count set.  For each intersection, a peak-

hour count set is determined for each day’s AM and PM peak period, resulting in a group 

of three AM peak-hour count sets and a group of three PM peak-hour count sets (one for 

each midweek count day). 

The group of AM peak-hour count sets is averaged, as is the group of PM peak-hour count 

sets.  The results are the volumes used to determine AM and PM volume-to-capacity (V/C) 

ratios for each movement through the intersection.  A number of assumptions determine 

the capacities for each movement. 

An example of an assumption used to determine capacity is the saturation flow-rate, 

which represents the theoretical maximum number of vehicles that are able to move 

through an intersection in a single lane during a green light phase.  In 1991, OCTA and the 

technical staff members from local and State agencies agreed upon a saturation flow-rate 

of 1,700 vehicles per lane per hour.  However, other factors can adjust this assumption.  
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Such factors include right turn lanes, which can increase the saturation flow-rate by 15% 

in specific circumstances.  Right turn overlaps (signalized right turn lanes that are green 

during the cross traffic’s left turn movements) and free right turns (lanes in which vehicles 

are allowed to turn right without stopping, even when the through signal is red) are some 

of the circumstances that will increase the saturation flow-rate.  If right turns on red are 

permitted, a de facto right turn lane (approaches that do not have designated right turn 

lanes, but which are at least 19 feet wide and prohibit on-street parking during peak 

hours) may also increase the saturation flow rate. 

Roadway capacity can also be reduced under certain conditions.  For example, if a lane is 

shared for through and turn movements, the saturation flow-rate of 1,700 could be 

reduced.  This occurs only when the turn movement volumes reach a certain threshold 

that is calculated for each intersection with shared lanes.  The reduction represents the 

slower turning movements interfering with through movements. 

Finally, bicycle and pedestrian counts are conducted simultaneously with vehicle counts. 

Saturation flow‐rate calculations to factor in bicycle and pedestrian activity for effected 

lanes using standard reductions in accordance with Chapter 18 of the Highway Capacity 

Manual 2010, may be requested. Reductions are only considered when field observations 

indicate the presence of more than 100 pedestrians per hour on one leg of an 

intersection. 

Once the V/C ratios are determined for each movement, critical V/C ratios are calculated.  

Conflicting movements determine which V/C ratios are included in the calculation of the 

critical V/C ratios.  Conflicting movements represent a situation where a movement from 

one approach prevents a movement from the opposite approach.  For example, if through 

movements are being made from the southbound approach, left turn movements cannot 

simultaneously be made from the northbound approach.  For each set of opposing 

approaches (north/south and east/west), the two conflicting movements with the 

greatest summed V/C ratios are identified.  These summed V/C ratios then become 

known as the critical V/C ratios. 

OCTA and technical staff members from local and State agencies also agreed upon a lost 

time factor of 0.05 in 1991.  The lost time factor represents the assumed amount of time 

it takes for a vehicle to travel through an intersection.  For each intersection, the critical 

V/C ratios are summed (north/south + east/west), and the lost time factor is added to the 

sum, producing the ICU rating for the intersection. 

Based on a set of ICU rating ranges, which were agreed upon by OCTA and technical staff 

members from local and State agencies, grades are assigned to each intersection.  The 

grades indicate the LOS for intersections, and are used to determine whether the 

intersections meet the performance standards described at the beginning of the chapter. 
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The 2017 LOS ratings for the CMP intersections have been mapped in Figure 3.  A 

spreadsheet of the baseline and 2017 LOS ratings for the CMP intersections, and 

corresponding ICU measurements, is located in Figure 4. 

Note that in Figure 4, Orange County’s average ICU rating has improved over the baseline.  

Between 1991 and 2017, the average AM ICU improved from 0.67 to 0.61 (about a 9 

percent improvement), and the PM ICU improved from 0.72 to 0.64 (about an 11 percent 

improvement).  The ICU improvements indicate that Orange County agencies are 

effectively operating, maintaining, and improving the CMP Highway System. 
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Figure 3: 2017 CMP Intersection Level of Service
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FIGURE 4: 2017 CMP Level of Service Chart

Jurisdiction Intersection/Interchange
Baseline AM 

LOS

Baseline AM 

ICU

2017 AM

LOS

2017 AM 

ICU

Baseline PM 

LOS

Baseline PM 

ICU

2017 PM 

LOS

2017 PM 

ICU

Anaheim Anaheim Blvd-I-5 NB Ramp/Katella Avenue A 0.49 A 0.4 D 0.82 A 0.56

Anaheim Harbor Blvd./Katella Avenue A 0.53 A 0.53 B 0.67 B 0.61

Anaheim Harbor Boulevard/I-5 SB Ramps A 0.29 A 0.3 A 0.31 A 0.33

Anaheim Harbor Boulevard/SR-91 EB Ramps A 0.46 A 0.47 A 0.52 A 0.57

Anaheim I-5 NB Ramp/Harbor Boulevard A 0.52 A 0.49 A 0.54 A 0.5

Anaheim I-5 SB Ramps/Katella Avenue A 0.48 A 0.57 A 0.41 B 0.66

Anaheim SR-57 NB Ramps/Katella Avenue A 0.51 A 0.41 A 0.41 A 0.44

Anaheim SR-57 SB Ramps/Katella Avenue A 0.52 A 0.41 A 0.51 A 0.43

Anaheim SR-91 EB Ramp/Imperial Highway C 0.73 Impacted by Construction C 0.79 Impacted by Construction

Anaheim SR-91 EB Ramps/State College Boulevard B 0.69 Impacted by Construction D 0.82 Impacted by Construction

Anaheim SR-91 EB Ramps/Tustin Avenue B 0.66 A 0.57 D 0.84 A 0.48

Anaheim SR-91 WB Ramp/Harbor Boulevard B 0.61 A 0.59 C 0.77 B 0.64

Anaheim SR-91 WB Ramp/Imperial Highway C 0.71 Impacted by Construction B 0.63 Impacted by Construction

Anaheim SR-91 WB Ramp/State College Boulevard A 0.55 Impacted by Construction B 0.63 Impacted by Construction

Anaheim SR-91 WB Ramps/Tustin Avenue B 0.64 B 0.68 A 0.6 B 0.69

Anaheim Imperial Hwy Off/SB On/Orangethorpe Ave A 0.32 Impacted by Construction A 0.39 Impacted by Construction

Anaheim Imperial Hwy NB On/Orangethorpe Ave A 0.26 Impacted by Construction A 0.3 Impacted by Construction

Anaheim Imperial Hwy/Orangethorpe Ave Ramps A 0.41 Impacted by Construction A 0.42 Impacted by Construction

Brea SR-57 SB Ramps/Imperial Highway B 0.68 A 0.57 B 0.7 B 0.69

Brea State College Boulevard/Imperial Highway C 0.73 B 0.69 E 0.93 C 0.71

Brea Valencia Avenue/Imperial Highway A 0.56 A 0.49 A 0.59 A 0.53

Brea SR-57 NB Ramp/Imperial Highway C 0.78 B 0.66 E 0.91 B 0.69

Buena Park Beach Boulevard/Orangethorpe Avenue C 0.76 B 0.67 D 0.87 B 0.64

Buena Park I-5 SB Ramps/Beach Boulevard C 0.72 B 0.68 C 0.78 C 0.7

Buena Park SR-91 EB Ramp/Beach Boulevard C 0.74 A 0.59 D 0.84 B 0.65

Buena Park SR-91 EB Ramp/Valley View Street A 0.58 Under Construction D 0.86 Under Construction

Buena Park SR-91 WB Ramp/Beach Boulevard A 0.58 A 0.59 A 0.59 C 0.7

Buena Park SR-91 WB Ramp/Valley View Street C 0.8 B 0.66 E 0.94 C 0.77

Costa Mesa Harbor Boulevard/Adams Avenue E 0.99 B 0.65 F 1.09 B 0.7

Costa Mesa I-405 SB Ramps/Harbor Boulevard A 0.53 A 0.5 B 0.63 B 0.62

Costa Mesa I-405 NB Ramps/Harbor Boulevard E 0.95 A 0.49 F 1.07 B 0.6

Cypress Valley View Street/Katella Avenue B 0.63 C 0.72 D 0.87 C 0.76

Dana Point Crown Valley Parkway/Bay Drive/PCH F 1.41 A 0.57 F 1.62 B 0.6

Dana Point Street of the Golden Lantern/Del Prado Avenue A 0.32 A 0.23 A 0.53 A 0.4

Dana Point Street of the Golden Lantern/PCH A 0.42 A 0.55 A 0.55 B 0.69

Fullerton Harbor Boulevard/Orangethorpe Avenue A 0.6 B 0.67 E 0.94 C 0.77

Fullerton State College Boulevard/Orangethorpe Avenue C 0.8 Impacted by Construction D 0.86 Impacted by Construction

Garden Grove SR-22 WB/Beach Boulevard C 0.73 C 0.71 C 0.73 C 0.71

Garden Grove SR-22 WB Ramp/Valley View Street C 0.76 C 0.71 D 0.87 C 0.71

Garden Grove SR-22 WB Ramps/Harbor Boulevard F 1.1 C 0.72 F 1.16 B 0.69

Huntington Beach Beach Boulevard/405 SB Ramp/Edinger Avenue B 0.63 C 0.7 E 1.03 D 0.81

Huntington Beach Beach Boulevard/Adams Avenue A 0.55 B 0.61 C 0.67 C 0.74

Huntington Beach Beach Boulevard/Pacific Coast Highway A 0.45 A 0.59 A 0.47 B 0.66

Huntington Beach Beach Boulevard/Warner Avenue C 0.78 C 0.75 E 0.93 C 0.8

Huntington Beach Bolsa Chica Street/Bolsa Avenue B 0.66 A 0.55 A 0.53 A 0.59

Huntington Beach Bolsa Chica Street/Warner Avenue A 0.57 B 0.67 D 0.81 C 0.71
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Jurisdiction Intersection/Interchange
Baseline AM 

LOS
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ICU

2017 AM

LOS

2017 AM 

ICU

Baseline PM 

LOS

Baseline PM 

ICU

2017 PM 

LOS

2017 PM 

ICU

Huntington Beach Pacific Coast Highway/Warner Avenue D 0.81 C 0.73 B 0.72 C 0.79

Irvine SR-133 NB Ramps/Irvine Boulevard A 0.37 A 0.47 A 0.33 A 0.58

Irvine SR-133 SB Ramps/Irvine Boulevard A 0.37 A 0.4 A 0.29 A 0.41

Irvine SR-261 NB Ramps/Irvine Boulevard A 0.38 A 0.41 A 0.53 A 0.51

Irvine SR-261 SB Ramps/Irvine Boulevard A 0.42 A 0.41 A 0.4 A 0.43

Irvine I-405 NB Ramps/Enterprise/Irvine Center Drive E 0.95 A 0.57 A 0.39 B 0.64

Irvine I-405 NB Ramps/Jamboree Road F 1.03 C 0.71 C 0.78 C 0.78

Irvine I-405 SB Ramps/Irvine Center Drive E 1 A 0.51 A 0.57 A 0.59

Irvine I-405 SB Ramps/Jamboree Road E 0.92 E 0.9 B 0.66 D 0.89

Irvine I-5 NB Ramps/Jamboree Road A 0.54 C 0.8 C 0.75 C 0.74

Irvine I-5 SB Ramps/Jamboree Road A 0.4 C 0.71 A 0.35 B 0.6

Irvine MacArthur Boulevard/Jamboree Road B 0.61 A 0.59 B 0.69 C 0.79

La Habra Harbor Boulevard/Imperial Highway D 0.81 B 0.6 D 0.86 B 0.64

La Habra Beach Boulevard/Imperial Highway D 0.85 A 0.57 D 0.87 B 0.67

La Habra Beach Boulevard/Whittier Boulevard A 0.33 A 0.47 A 0.29 A 0.49

Laguna Beach El Toro Road/SR-73 NB Ramps E 0.91 B 0.66 A 0.59 B 0.69

Laguna Beach El Toro Road/SR-73 SB Ramps A 0.41 A 0.47 B 0.67 B 0.65

Laguna Beach Laguna Canyon Rd/SR-73 NB Ramps C 0.73 F 1.05 C 0.72 E 0.99

Laguna Beach Laguna Canyon Rd/SR-73 SB Ramps A 0.32 A 0.5 A 0.33 A 0.53

Laguna Beach Laguna Canyon Road/El Toro Road F 1.54 C 0.7 F 1.16 B 0.65

Laguna Beach Laguna Canyon Road/Pacific Coast Highway D 0.84 C 0.75 C 0.74 C 0.7

Laguna Hills I-5 SB Ramp/Avenida de la Carlotta/El Toro Road F 1.18 A 0.46 F 1.13 A 0.47

Laguna Niguel Moulton Parkway/SR-73 SB Ramps A 0.45 A 0.45 A 0.38 A 0.48

Laguna Niguel Moulton Parkway/Crown Valley Parkway A 0.56 B 0.64 B 0.65 B 0.62

Laguna Woods Moulton Parkway/El Toro Road E 0.94 B 0.66 F 1.26 C 0.71

Lake Forest I-5 NB/Bridger/El Toro Road A 0.56 A 0.58 D 0.81 C 0.73

Lake Forest Trabuco Road/El Toro Road F 1.03 C 0.72 C 0.8 A 0.57

Los Alamitos I-605 NB Ramps/Katella Avenue B 0.69 A 0.41 B 0.65 A 0.5

Mission Viejo I-5 NB Ramps/Crown Valley Parkway B 0.68 B 0.61 B 0.69 B 0.6

Mission Viejo I-5 SB Ramps/Crown Valley Parkway D 0.86 B 0.6 F 1.01 B 0.66

Newport Beach MacArthur Boulevard/Pacific Coast Highway A 0.51 A 0.53 B 0.7 B 0.63

Newport Beach Newport Boulevard/Pacific Coast Highway A 0.56 C 0.76 A 0.49 C 0.7

Orange SR-55 NB Ramps/Sacramento/Katella Avenue C 0.75 D 0.82 D 0.85 C 0.77

Orange SR-55 SB Ramps/Katella Avenue C 0.73 E 0.93 E 0.95 D 0.82

Placentia Rose Drive/Imperial Highway E 0.95 B 0.67 E 0.99 C 0.76

Placentia SR-57 NB Ramps/Orangethorpe Avenue B 0.67 A 0.59 C 0.8 C 0.73

Placentia SR-57 SB Ramps/Iowa Place/Orangethorpe Avenue C 0.74 A 0.45 B 0.69 A 0.44

Placentia Del Cerro Dr/Orangethorpe Ave A 0.29 A 0.29 A 0.27 A 0.27

Placentia Rose Dr/Del Cerro Dr A 0.59 A 0.59 A 0.51 A 0.51

San Juan Capistrano I-5 NB Ramps/Ortega Highway A 0.52 E 0.99 A 0.58 D 0.89

San Juan Capistrano I-5 SB Ramps/Ortega Highway B 0.61 B 0.61 C 0.77 C 0.71

Santa Ana Harbor Boulevard/1st Street A 0.48 C 0.7 D 0.81 D 0.81

Santa Ana Harbor Boulevard/Warner Avenue E 0.93 C 0.73 E 0.98 C 0.8

Santa Ana I-5 SB Ramps/1st Street A 0.29 A 0.46 A 0.46 A 0.58

Santa Ana SR-55 SB Ramp/Auto Mall/Edinger Avenue D 0.9 A 0.59 F 1.06 A 0.56

Santa Ana SR-55 SB Ramps/Irvine Boulevard B 0.68 D 0.82 D 0.83 B 0.68
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Stanton Beach Boulevard/Katella Avenue D 0.89 C 0.72 F 1.02 C 0.7

Tustin Jamboree Road/Edinger Avenue-NB Ramp A 0.28 B 0.6 A 0.32 A 0.58

Tustin Jamboree Road/Edinger Avenue-SB Ramp D 0.81 B 0.6 A 0.41 A 0.58

Tustin Jamboree Road/Irvine Boulevard B 0.65 C 0.8 A 0.59 C 0.74

Tustin SR-55 NB Ramps/Edinger Avenue C 0.72 A 0.46 B 0.65 A 0.55

Tustin SR-55 NB Ramps/Irvine Boulevard A 0.59 B 0.67 A 0.45 B 0.69

Westminster SR-22 EB/Beach Boulevard A 0.53 A 0.58 A 0.54 A 0.56

Westminster Beach Boulevard/Bolsa Avenue F 1.09 D 0.82 F 1.11 C 0.79

Westminster Bolsa Chica Road/Garden Grove Boulevard E 0.91 D 0.87 E 0.97 D 0.82
COUNTY AVERAGE 0.67 0.61 0.72 0.64
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Deficiency Plans 
If an intersection does not meet LOS standards, then a deficiency plan is required, as 

described under California Government Code Section 65089.4.  The deficiency plan 

identifies the cause of congestion, the improvements needed to solve the problem, and 

the cost and timing for implementing proposed improvements. 

A deficiency plan process was developed by the CMP Technical Advisory Committee to 

provide local jurisdictions with a framework for maintaining compliance with the CMP 

when a portion of the CMPHS fails to meet its established LOS standard (Appendix C-1).  

The Deficiency Plan Decision Flow Chart (Appendix C-2) illustrates the individual steps that 

must be taken in order for a local jurisdiction to meet CMP deficiency plan requirements. 

Deficiency plans are not required if a deficient intersection is brought into compliance 

within 18 months of its initial detection, using improvements that have been previously 

planned and programmed in the CMP Capital Improvement Program.  In addition, CMP 

legislation specifies that the following shall be excluded from deficiency determinations: 

• Interregional travel (trips with origins outside the Orange County CMPHS)  

• Construction, rehabilitation, or maintenance of facilities that impact the system 

• Freeway ramp metering 

• Traffic signal coordination by the State or multi-jurisdictional agencies 

• Traffic generated by the provision of low-income and very low-income housing 

• Traffic generated by high-density residential development located within one-

quarter mile of a fixed rail passenger station 

• Traffic generated by any mixed-use development located within one-quarter mile 

of a fixed rail passenger station, but only if more than half of the land area, or floor 

area, of the mixed-use development is used for high-density residential housing. 

In 2017, one intersection exceeded the CMP level of service standard.  However, it is 

operated and controlled by Caltrans, who is not subject to CMP conformance 

determinations (§65089(3)). 

 Laguna Canyon Road/State Route 73 northbound ramps (City of Laguna Beach) – 

ICU 1.05 (LOS F) in the AM peak hour and ICU 0.99 (LOS E) in the PM peak hour 

Caltrans continues to address congestion at CMP intersections and has initiated a project 

that would add an additional lane to the SR-73 northbound ramps to Laguna Canyon 

Road.  This project will improve the facility’s level of service, and is on track to be 

completed in late 2017. 
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Transit System Performance Measures 
As Orange County’s transit provider, OCTA continually monitors the frequency and 

routing of its transit services.  Bus and rail transit are essential components of Orange 

County's transportation system, and are important tools for achieving a balanced multi-

modal transportation system capable of maintaining level of service standards.   

The CMP performance measures provide an index of the effectiveness and efficiency of 

Orange County’s fixed-route bus and commuter rail services.  ACCESS, OCTA’s 

complementary paratransit service, is 

not included separately in the CMP 

analysis because it is an extension of the 

fixed-route service.   

The OCTA Board-approved “Systemwide 

Bus Service Standards & Policies” are the 

basis for the performance analysis 

included in the CMP.  The standards and 

policies allow for identification of areas 

in need of additional resources in transit 

service.  Furthermore, once adequate 

transit operating funds are available, the 

transit performance measures will work to ensure that bus and rail services meet demand 

and are coordinated between counties. 

Fixed-Route Bus Service 

OCTA’s fixed route bus service includes local routes, express routes, community routes, 

limited-stop/BRT routes, rail feeder and shuttle routes. 

 Local routes (numbered 1 to 99) operate primarily along arterial corridors serving 

multiple bus stops spaced about 1/4 –mile apart, serving multiple destinations 

such as residential areas, employment centers, educational institutions and health 

care facilities.  They are the most heavily used bus routes and in many cases 

require additional trips during peak commute periods. OCTA also provides Xpress 

service which are local routes with limited-stop trips. 

 Express routes (numbered 200 to 299 and 700 to 799) provide higher speed point-

to-point service along freeways and HOV facilities providing peak period 

commuter transportation to employment centers.  Relatively few stops are made 

and service is generally designed to match typical work-time spreads.  OCTA’s 200-

series intracounty express routes operate within Orange County while the 700-

series intercounty services connect Orange County with neighboring counties such 

as Los Angeles and Riverside County. 
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 Community routes (numbered 100 to 199) are typically shorter distance services 

that may act as community circulators and are less direct compared to the local 

routes.  They often provide connections to the local and express bus network.  

Community routes typically operate throughout the service day. 

 Limited-stop/BRT routes (numbered 500 to 599) provide trips with higher average 

speeds and connect with other OCTA bus networks and modes. The speed 

advantage is realized by making fewer stops which are spaced about ¾-mile to 1 

mile apart.  Local bus riders making longer distance trips are among the transit 

users that are attracted to limited-stop/BRT service.  Like local and community 

routes, these services operate throughout the service day. 

 Rail feeder/Stationlink routes (numbered 400 to 499) provide first and last mile 

trips during peak hours to and from employment centers for commuters using 

Metrolink commuter rail service.  Feeder trips are scheduled to match specific 

train trips and, like express routes, operate only during commute hours. 

 Shuttle routes (numbered 600 to 699) serve special event venues or provide 

additional connections to community points of interest as a traffic mitigation tool.  

Shuttle routes may be point-to-point and seasonal in nature such as OCTA’s 

Orange County Fair Express network or confined to a single community perhaps 

using a short distance circular route structure. 

As of June 2017, OCTA’s fixed route bus service has a total of 65 routes.  The network is 

comprised of 38 local routes, 8 express routes (five intra- and three inter-county routes), 

7 community routes, two limited-stop routes, and 10 rail feeder routes. Services changes 

planned for October 2017 would reduce the number of rail feeder routes to 7. 

OC Bus 360 

Since the last CMP in 2015, bus ridership had declined by 15%. In late 2015, the OCTA 

Board of Directors endorsed a comprehensive action plan, known as OC Bus 360 in order 

to address declining ridership. This effort included a comprehensive review of current and 

former rider perceptions, a peer review panel that reviewed OCTA’s performance and 

plans, new branding and marketing tactics tied to rider needs, upgraded bus routes and 

services to better match demand and capacity, technology changes to improve the 

passenger experience, and pricing and other revenue changes to stimulate ridership and 

provide new funding.  This action plan included the following elements: 

 Implementation of new faster bus routes 

 Extensive redeployment of services in June and October 2016 to improve 

efficiencies and build ridership 

 Grants to local agencies for transit services tailored to community needs 

 A promotional fare 
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 Rollout of new technologies, including mobile ticketing and real-time bus arrival 

information 

 Extensive marketing, public outreach, and promotional campaigns 

 Continued implementation of cost reduction strategies, such as increased 

contract fixed-route operations. 

Recent ridership appears to be declining at a much slower rate after the implementation 

of OC Bus 360.  Upcoming efforts will focus on additional bus service reallocations to 

improve ridership and productivity.  

Target Service Standards and Policies  

OCTA target service standards direct the development, implementation, monitoring, and 

modification of OCTA bus services.  These standards are intended to govern the planning 

and design of bus services. As such, they depict a desirable state against which existing 

service is assessed. The standards currently in place were adopted by the OCTA Board of 

Directors in 2012 and are summarized in Figure 5.   
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FIGURE 5: System-Wide Bus Service Standards and Policies 

 

The current (October 2016) adherence to these standards is detailed below: 

Weekday Span1 of Service Standard Compliance 

Service Yes No Partial 

Local Routes 27 8 3 

Bus Rapid Transit / Limited2 0 2 0 

Community Routes 2 4 1 

Express Routes Based on Demand 

Rail Feeder Routes Based on Demand 
1 Span is defined as the first and last trips departing the terminal of origin. Service span varies 
by weekday, Saturday, or Sunday. 

2 Bus Rapid Transit/Limited is in partial compliance with AM service starting at 5:00 AM, and 
not in compliance with the PM standard. The standard is 5:30 AM to 8:30 PM, based on 
demand. 

About 62 percent of routes are in compliance with the Span of Service standard. When 

schedules are revised for non-complaint routes, staff reviews the service span to see if it 

can be improved to meet the standards.  This review includes looking at ridership on the 

first and last trips of the day to see if adding service will be cost-effective. 

Weekday Boardings/Revenue Vehicle Hour Standard Compliance 

Service Yes No 

Local Routes 7 31 

Bus Rapid Transit / Limited 1 1 

Community Routes 7 0 

Express Routes N/A 

Rail Feeder Routes N/A 

 

Boardings per revenue hour is OCTA’s most important measure of service productivity.  

The effect from the recent decrease in ridership is reflected in this table, as local routes 

SPECIAL

EVENTS

SPAN OF SERVICE: (600-series)

WEEKDAY: N/A

WEEKENDS & HOLIDAYS N/A

Span is defined as the first and last trips departing the terminal of origin.

(1) Based on Demand

SPECIAL

EVENTS

PERFORMANCE STANDARDS: (600-series)

BOARDINGS/REVENUE VEHICLE HOUR: N/A

SEAT OCCUPANCY ROUTE: N/A

Target service standards are work-toward goals and contigent on available funding

(1)5:30 A.M. - 8:30 P.M. (1)

ROUTES

(100-199 series)

BUS RAPID

TRANSIT

LIMITED

(500-series)

LOCAL

ROUTES

(1-99 series)

EXPRESS

ROUTES

(200, 700-series)

COMMUNITY

7:00 A.M. - 7:00 P.M.

5:30 A.M. - 8:30 P.M. (1)

7:00 A.M. - 7:00 P.M.

RAIL

FEEDER

ROUTES

(400-series)

(1)

N/A N/A

30 25 10 N/A N/A

50%N/A N/A N/A N/A

TARGET SERVICE STANDARDS & POLICIES

BUS RAPID RAIL

LOCAL TRANSIT COMMUNITY EXPRESS FEEDER

5:30 A.M. - 8:30 P.M.

7:00 A.M. - 7:00 P.M.

ROUTES LIMITED ROUTES ROUTES ROUTES

(1-99 series) (500-series) (100-199 series) (200, 700-series) (400-series)
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saw an increase of noncompliance by about 30 percent since 2015. Recent efforts through 

OC Bus 360, while showing some promise on routes that were improved, will require 

additional time to assess its final outcome as it was recently implemented.  Some routes 

recently improved may need to have service frequencies revisited if they do not meet the 

standard after three years. Upcoming service planning will look at making adjustments to 

other route frequencies to improve productivity.   

Performance Standards and Policies  

The section that follows describes OCTA’s Performance Standards & Policies for vehicle 

load, vehicle headway, on-time performance, and service accessibility.  These standards 

were adopted by the OCTA Board of Directors and are summarized in Figure 6. 

While service standards guide the delivery of service, performance measures evaluate the 

effectiveness of the service. 

Performance Measure 1: Vehicle Headway 

Vehicle Headway is the time interval between vehicles on a route that allows passengers 

to gauge how long they will have to wait for the next vehicle. Vehicle headway varies by 

mode and time of day, and is primarily determined by bus ridership. However, it is also 

limited by the availability of resources to operate the system. 

Peak Weekday Vehicle Headway Standard Compliance 

Service Yes No Partial 

Local Routes 24 13 1 

Bus Rapid Transit / Limited 2 0 0 

Community Routes 5 1 1 

Express Routes 6 1 1 

Rail Feeder Routes 10 0 0 

 

Off Peak Weekday Vehicle Headway Standard Compliance 

Service Yes No Partial 

Local Routes 20 14 4 

Bus Rapid Transit / Limited 1 0 1 

Community Routes 3 2 2 

Express Routes N/A 

Rail Feeder Routes N/A 

 

Overall, 72 percent and 51 percent of routes system-wide were compliant in the peak and 

off-peak periods, respectively. Some routes could benefit from a decrease in headways 

(increases in bus frequency), however, there are some routes which have optimal 

headways that are below the standard due to existing ridership. With changing 
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conditions, OCTA monitors the ridership and its associated optimal headway laying out a 

priority for improvement pending funding availability.   

Performance Measure 2: Vehicle Load  

OCTA’s Vehicle Load applies to the maximum number of passengers allowed on a service 

vehicle in order to ensure the safety and 

comfort of customers. The load standard is 

expressed as the ratio of passengers to the 

number of seats on the vehicle and it varies by 

mode and by time of day. OCTA passenger 

loads should not exceed 130 percent of seating 

capacity during any one-hour peak period on 

individual local fixed-routes or 100 percent on 

any express trip. OCTA regularly monitors the 

system to ensure appropriate allocation of trips 

on its lines.  

Performance Measure 3: On-time 

Performance (OTP) 

OCTA defines On-Time Performance as not more than five minutes late. On-Time 

Performance is measured at the time-point. A trip is on-time as long as it does not leave 

the time-point ahead of the scheduled departure time and no more than five minutes 

later than the scheduled departure time.  

The On-Time Performance Service Standard is measured at the system line level, of which 

85% of the actual departure times will meet the definition for being on-time. Exclusions 

from On-Time Performance are early departure times at time-points located within Free 

Running time route segments and Stationlink routes are measured for trips scheduled to 

arrive at Metrolink stations in the evening.  System-wide On-Time Performance for FY15-

16 was 85.7%. 

Performance Measure 4: Service Accessibility 

Service Accessibility is the percentage of population in proximity to bus service. 

Accessibility to OCTA service is defined as 90% of Orange County jobs and residents are 

within ½ mile of an OCTA bus route.  A review of service accessibility conducted in 2017 

shows that 88.1 % of jobs and residents are within ½ mile of an OCTA bus route. 

Meeting Transit Service Standards and Policies 

Recent decreases in ridership contribute to OCTA’s inability to meet all standards and 

policies. The OCTA Short-Range Transit Plan outlines priorities for meeting transit policies 
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and standards as new resources become available.  The priorty for improvements are (in 

order):     

1. Addressing on-time performance issues, particularly for low-income and/or 

minority routes.  The poorest performing routes should be addressed first, along 

with routes with long headways where customers are more likely to time their 

arrival at stops based on the scheduled times. 

2. Addressing loads, focusing on routes with the greatest number of trips where 

loads exceed 130 percent of capacity. 

3. Addressing headway issues.  Applying the headway standards will be an iterative 

process, because many of the routes with headways exceeding the maximum 

standard have low demand and/or cycle times that do not fit a 30-minute or 60-

minute schedule.  Routing adjustments may be needed to maximize the efficiency 

of the schedules, or exceptions may be allowed in specific cases. 

4. Addressing coverage and service span issues, adding service in areas where gaps 

in coverage have been identified and land use patterns and/or demographics 

suggest that there is demand for transit service. 
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FIGURE 6: Performance Standards and Policies 

  

TIME PERIOD DEFINITIONS:

WEEKDAY PEAK PERIODS: 6 A.M. - 9 A.M. AND 3 P.M. - 6 P.M.

OFF-PEAK:  WEEKDAYS OFF-PEAK ARE THE PERIODS PRECEDING OR FOLLOWING THE DEFINED A.M. AND P.M. PEAK PERIODS, AND ALL-DAY ON WEEKENDS.

 AND ALL-DAY ON WEEKENDS AND HOLIDAYS

HEADWAYS:

Policy: Service operates on Local Routes (1-99 series) and Bus Rapid Transit/Limited Stop Routes (500-series) every 30-minutes or better during weekdays and weekends.

Service operates on Community Routes (100-199 series) every 60-minutes or better during weekdays and weekends.

Service operates on Express Routes (200-series and 700-series), and Rail Feeder Routes (400-series) weekdays only with a minimum of two trips

scheduled in the morning and afternoon commute periods.

Service operates on Special Event Routes (600-series) for a limited period of time with service scheduled to meet the needs of the event. 

SPECIAL

EVENTS

TARGET HEADWAY STANDARDS: (600-series)

PEAK WEEKDAY PERIOD (6-9 A.M., 3-6 P.M.): N/A

OFF-PEAK/WEEKENDS: N/A

(2) Minimum two one-way trips per peak weekday period.

LOADING STANDARDS:

Policy: The average of all loads during the weekday peak periods should not exceed achievable vehicle capacity which is

20 to 26 passengers for intermediate size buses; 44 to 49 passengers for low floor 40-foot buses; and 83 passengers for 60-foot buses.

Maximum Maximum

Load Load

Seated Standing Total Factor Factor %

26' Cut-Away Bus 20 N/A 20 1.0 100%

31' Cut-Away Bus 26 N/A 26 1.0 100%

40' Standard Bus* 34 10 44 1.3 130%

40' Standard Bus* 36 10 46 1.3 130%

40' Standard Bus* 37 11 48 1.3 130%

40' Standard Bus* 38 11 49 1.3 130%

60' Articulated Bus 64 19 83 1.3 130%

*OCTA standard 40-foot buses vary in seats provided, from 34-seats on buses used for freeway express service to 38-seats on LNG buses.

SPECIAL

EVENTS

TARGET LOAD STANDARDS BY SERVICE TYPE: (600-series)

WEEKDAY PEAK PERIOD(% SEATS): N/A

OFF-PEAK/WEEKEND (% SEATS): N/A

(3) 130% average during peak one hour in each peak period; maintain 125% average in remaining two hours in each peak

ON-TIME PERFORMANCE STANDARD:

Defined: Measured at the timepoint, a trip is on-time as long as it does not leave the timepoint ahead of the scheduled departure time,

and no more than 5-minutes later than the scheduled departure time.

Standard: At the system level, 85% of the actual departure times will meet the definition for being On-Time.

Change to 85% at the line level as reliable On-Time Performance measuring system becomes available.

Exclusions: Early departure times at timepoints located within Free Running time route segments will be considered to be On-Time.

Stationlink  routes OTP is measured for trips scheduled to arrive at Metrolink  Stations in the P.M.

TARGET ACCESSIBILITY STANDARD:

% OF SERVICE AREA POPULATION & JOBS WITHIN 1/2 MILE OF A BUS ROUTE: 90% OR HIGHER

130% (3) 130% (3) 130% (3) 100% 130%

100% 100% 100% N/A N/A

ROUTES LIMITED ROUTES ROUTES ROUTES

(1-99 series) (500-series) (100-199 series) (200, 700-series) (400-series)

Vehicle Type Average Passenger Capacities

BUS RAPID RAIL

LOCAL TRANSIT COMMUNITY EXPRESS FEEDER

30 MIN 30 MIN 60 MIN (2) (2)

30 MIN 30 MIN 60 MIN N/A N/A

ROUTES LIMITED ROUTES ROUTES ROUTES

(1-99 series) (500-series) (100-199 series) (200, 700-series) (400-series)

PERFORMANCE STANDARDS AND POLICIES

BUS RAPID RAIL

LOCAL TRANSIT COMMUNITY EXPRESS FEEDER
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Coordination of Transit Service with Other Carriers 

OCTA coordinates the delivery of transit services with several transit agencies. They 

include the City of Laguna Beach, the City of Irvine, Riverside Transit Agency, Norwalk 

Transit System, Los Angeles County Metropolitan Transportation Authority, Long Beach 

Transit, Foothill Transit, North County Transit District, Omnitrans, Anaheim 

Transportation Network, various specialized charter bus services, and commuter rail 

services. OCTA also coordinates with cities during the planning and implementation of 

Project V community circulators. 

Additionally, OCTA coordinates schedules and bus stops with neighboring agencies and 

commuter rail services.  Internet-based services such as Google transit include respective 

service schedules and facilitate transfers between the various systems where feasible.   

Commuter Rail Service 
Metrolink is Southern California's commuter rail system that links residential communities to 

employment and activity centers.  Metrolink is operated by the Southern California Regional 

Rail Authority (SCRRA), a joint powers authority of five member agencies representing the 

counties of Los Angeles, Orange, Riverside, San Bernardino, and Ventura.  

Currently, Metrolink provides service on seven 

routes, covering 534 miles through six counties 

in Southern California.  On an average 

weekday, there are 171 trains serving roughly 

40,000 passenger trips at 60 stations.  Orange 

County plays an important and growing role 

within this system. 

As one of the five SCRRA member agencies, 

OCTA administers and funds Orange County's 

portion of the Metrolink commuter rail system.  

Orange County's share of Metrolink service 

covers 68 route miles and sees approximately 16,000 average weekday boardings, 

comprising more than 40 percent of Metrolink’s total system-wide boardings.  There are 

11 stations in Orange County that serve a total of 54 one-way trips each weekday on three 

lines:  

 Orange County (OC) Line: Daily service from Los Angeles Union Station to 

Oceanside; 

 Inland Empire-Orange County (IEOC) Line:  Daily service from San Bernardino and 

Riverside through Orange to Oceanside; and 
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 91 / Perris Valley (91/PV) Line: Daily service from South Perris through Riverside 

and Fullerton to Los Angeles Union Station. 

In 2006, Metrolink Weekend service was introduced on the OC and IEOC Lines, with 

increased service during the summer travel season. In July 2014, weekend service was 

added on the 91/PV Line, providing four trains between Riverside and Los Angeles Union 

Station. Weekend ridership varies considerably dependent upon the season and local 

events, but generally the OC, IEOC and 91/PV Lines carry a total of approximately 2,700 

riders per weekend day.  

OCTA and other local agencies provide free transfers to local bus service to deliver 

Metrolink passengers to their final destinations. OCTA has 10 dedicated StationLink bus 

routes that connect with Orange County Metrolink stations in Anaheim Canyon, Anaheim, 

Orange, Santa Ana, Tustin, Irvine and Laguna Niguel/Mission Viejo. In Irvine, the iShuttle 

has four routes that provide peak hour connections to and from the Tustin and Irvine 

stations. Anaheim Resort Transportation also provides transfers at the Anaheim Regional 

Transportation Intermodal Center (ARTIC). These local transit connections offer Metrolink 

ticket holders easy connections between stations and major employment and activity 

centers, with schedules designed to meet Metrolink weekday train arrivals and 

departures. 

In addition to Metrolink, Amtrak’s Pacific Surfliner provides daily service with 24 trains 

between Los Angeles Union Station and downtown San Diego as an alternative for 

commuters. Within Orange County, 

Amtrak station stops include Fullerton, 

Anaheim, Santa Ana, Irvine, San Juan 

Capistrano, and San Clemente.  

Future Transit Improvements 
OCTA’s 2014 Long-Range Transportation 

Plan (LRTP) outlines a vision for multi-

modal transportation improvements 

throughout Orange County.  OCTA is 

continuing to work towards 

implementing all of the components 

presented in the LRTP.  

The components of the Preferred Plan, as presented in the 2014 LRTP, include transit 

improvements such as: (1) expanding bus service hours and routes, (2) expanding the 

level of Metrolink commuter rail service to Los Angeles, (3) improving local connections 

to and from Metrolink stations, (4) implementing streetcar connections between 
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Metrolink stations and popular destinations, and (5) connecting Metrolink service to new 

regional transportation systems and centers over the span of the plan. 

OCTA completed the 2013 Short-Range Transit Plan (SRTP), which directs fixed-route 

transit improvements if additional resources become available. Any additional revenue 

service hours will be split between schedule maintenance and new service.  OCTA is 

currently working on the Transit Master Plan which will provide guidance on appropriate 

service allocations and capital investments. 

Commuter Rail Service Improvements 

Following the completion of the Metrolink Service Expansion Program (MSEP) 

improvements in 2012, OCTA deployed a total of ten new Metrolink intra-county trains 

operating between Fullerton and Laguna Niguel/Mission Viejo, primarily during midday 

and evening hours. Efforts to increase ridership through a redeployment of the trains 

without significantly impacting operating 

costs have been underway since 2014. In April 

2015, several schedule changes added a 

connection between the 91 Line and the intra-

county service at Fullerton to allow a later 

southbound peak evening departure from Los 

Angeles to Orange County. Staff will continue 

to monitor ridership on these trains, but data 

through December 2016 shows sustained 

ridership as a result of these schedule 

changes.  

Part of OCTA’s re-deployment plan involves 

providing new trips from Orange County to 

Los Angeles. Staff continues to work with BNSF, RCTC, and Metro to address track-sharing 

issues, operating constraints and funding that will impact options for redeployment. 

Metrolink has taken the lead in discussions with the BNSF Railway to evaluate the current 

shared use and indemnification/liability agreements that govern the use of each agency’s 

respective railroad rights of way. These discussions are on-going and special counsel has 

been brought in to assist. Operation of additional Metrolink trains to Los Angeles is 

contingent upon addressing indemnification and liability agreements and the completion 

of a triple track project on the BNSF Railway between Fullerton and Los Angeles, which is 

currently anticipated in late 2017. 

OCTA is also working to design and construct a new Metrolink station in the City of 

Placentia that will help accommodate ridership growth from service expansion.  Funding 

for the MSEP is being provided though Measure M2, Orange County’s half-cent sales tax 

for transportation improvements. 
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Chapter 4: Transportation Demand 
Management 

Transportation Demand Management (TDM) strategies are geared toward increasing 

vehicle occupancy, promoting the use of alternative modes, reducing the number of 

automobile trips, decreasing overall trip lengths, and improving air quality.  The adoption 

of a TDM ordinance was required of every local jurisdiction for Orange County's 1991 

Congestion Management Program (CMP).  The adoption of these ordinances is no longer 

a statutory requirement, however OCTA continues to encourage local jurisdictions to 

maintain these ordinances as a means of reducing greenhouse gas emissions. 

TDM Ordinances 
The model TDM ordinance, prepared by OCTA, promotes carpools, vanpools, alternate 

work hours, park and ride facilities, telecommuting, and other traffic reduction strategies.  

OCTA updated the model ordinance in 2001 to reflect the adoption of Rule 2202 by the 

South Coast Air Quality Management District (SCAQMD), which requires employers with 

250 or more employees at a worksite to develop an emission reduction program to help 

meet an emission reduction target set by the SCAQMD. 

Principal provisions of the TDM model ordinance are as follows: 

• Applies to non-residential public and private development proposals expected to 

generate more than 250 employees; 

• Contains a methodology for determining projected employment for specified land 

use proposals; 

• Includes mandatory facility-based development standards (conditions of 

approval) that apply to proposals that exceed the established employment 

threshold; 

• Presents optional provisions for implementing operational TDM programs and 

strategies that target the property owner or employer, and requires annual 

reporting on the effectiveness of programs and strategies proposed for facilities; 

• Contains implementation and monitoring provisions; and 

• Includes enforcement and penalty provisions. 
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Several jurisdictions have adopted ordinances that go beyond those contained in the 

model TDM ordinance.  Such strategies include:  

 Encouraging employers to establish and help subsidize telecommuting, provide 

monetary incentives for ridesharing, and implementing alternative work hour 

programs; 

 Proposing that new development projects establish and/or participate in 

Transportation Management Associations (TMAs); 

 Implementing bus loading facilities at worksites; 

 Implementing pedestrian facilities such as sidewalks, paved pathways, and 

pedestrian grade separations over arterial streets to connect worksites to 

shopping, eating, recreation, parking, or transit facilities; and 

 Participating in the development of remote parking facilities and the high-

occupancy vehicles (i.e., shuttles, etc.) to serve them.  

Countywide TDM Strategies 
TDM efforts in Orange County are not just limited to the implementation of the local TDM 

ordinance provisions.  Countywide services and 

programs, as described below, also help to 

manage demand on the multimodal system. 

Transit/Shuttle Services 

Local fixed-route bus service comprises the 

largest portion of OCTA's transit services.  In 

addition, OCTA provides feeder bus service to 

commuter rail (Metrolink) stations.  Express bus 

service provides patrons with longer routes 

that utilize freeways to connect residential 

areas to Orange County’s main employment 

centers. OCTA also provides community routes 

for connecting to the local and express bus networks, as well as limited-stop routes for 

higher speed connections to other OCTA modes and networks. ACCESS is OCTA's shared-

ride service for people who are unable to use the regular, fixed-route bus service because 

of functional limitations caused by a disability. These passengers must be certified by 

OCTA to use the ACCESS system by meeting the Americans with Disabilities Act (ADA) 

eligibility criteria. 

OCTA Vanpool Program 

The OCTA Vanpool Program assists commuters working in Orange County. OCTA 

coordinates with commuters, employers, and private vanpool operators to organize and 
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sustain vanpools, and provides a monthly subsidy for each vanpool to offset vehicle lease 

and maintenance costs. In addition to Caltrans‐maintained park‐and‐ride lots, OCTA 

maintains park‐and‐ride lots throughout the County and supports the Guaranteed Ride 

Home Program. OCTA provides trip planning tools on their website and on the phone 

through the new 5‐1‐1 service. OCTA has also provided the necessary data to Google 

Transit® to integrate trip planning with other Southern California transit operators. These 

efforts are designed to reduce single‐occupancy commuting. 

Transportation Management Associations 

Transportation Management Associations (TMAs) are comprised of groups of employers 

who work together to solve mutual transportation problems by implementing programs 

to increase average vehicle ridership.  Presently, Orange County has TMAs located in the 

following areas:  

• Irvine (Irvine Spectrum TMA) 

• Anaheim (Anaheim Transportation Network) 

Park-and-Ride Lots 

Currently there are 29 park-and-ride lots in Orange County providing 9,775 parking 

spaces.  Of the 29 lots, 11 are located at Metrolink stations, accounting for 6,996 of the 

parking spaces.  Also, six of the lots are located at OCTA transit centers, which account for 

1,492 parking spaces.  The remaining 1,287 

spaces are at Caltrans-managed lots. 

Park-and-ride lots serve as transfer points for 

commuters to change from one mode of 

travel (usually single-occupancy automobile) 

to another, higher capacity mode (bus, train, 

carpool, or vanpool).  Providing a convenient 

system of park-and-ride transfer points 

throughout Orange County encourages 

ridesharing and the use of higher capacity 

transit systems, which improves the 

efficiency of the transportation system.  Park-and-ride lots are also a natural companion 

to Orange County’s network of High Occupancy Vehicle (HOV) lanes and transitways on 

the freeways. 

Parking Cash-Out Programs 

Parking cash-out programs are employer-funded programs that provide cash incentives 

to employees who do not drive to work.  The most effective programs provide an 

incentive equal to the full cost of employee parking.  State law requires certain employers 
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who provide subsidized parking for their employees to offer a cash allowance in lieu of a 

parking space. This law is called the parking cash-out program. The intent of the law is to 

reduce vehicle commute trips and emissions by offering employees the option of "cashing 

out" their subsidized parking space and taking transit, biking, walking or carpooling to 

work.  

Guaranteed Ride Home Program 

Employers throughout Orange County have the option to participate in OCTA’s 

Guaranteed Ride Home Program.  This program provides reliability for those who 

rideshare but are faced with an unexpected illness, at-home emergency, or unexpected 

overtime. 

Complete Streets 

On September 30, 2008 Governor Arnold Schwarzenegger signed Assembly Bill 1358, the 

California Complete Streets Act. The Act states: “In order to fulfill the commitment to 

reduce greenhouse gas emissions, make the most efficient use of urban land and 

transportation infrastructure, and improve public health by encouraging physical activity, 

transportation planners must find innovative ways to reduce vehicle miles traveled (VMT) 

and to shift from short trips in the automobile to biking, walking and use of public transit.” 

The legislation impacts local general plans by adding the following language to 

Government Code Section 65302(b)(2)(A) and (B): 

(A) Commencing January 1, 2011, upon any substantial revision of the circulation 

element, the legislative body shall modify the circulation element to plan for a 

balanced, multimodal transportation network that meets the needs of all users of 

the streets, roads, and highways for safe and convenient travel in a manner that 

is suitable to the rural, suburban, or urban context of the general plan. 

(B) For the purposes of this paragraph, “users of streets, roads, and highways” 

means bicyclists, children, persons with disabilities, motorists, movers of 

commercial goods, pedestrians, users of public transportation, and seniors. 

As directed in the Pedestrian Action Plan, OCTA staff has developed a Complete Streets 

Checklist to consider bicycle and pedestrian accommodation in projects planned and 

designed by OCTA. This provides a method to illustrate decision-making and transparency 

in ultimate design outcomes and avoid conflict when a project is ready for construction.  

Active Transportation 

In 2016, the League of American Bicyclists renewed their designation of Orange County 

as a Bronze-level bike friendly community.  This was in recognition of the collective 

county-level and local efforts to improve conditions for bicycling in Orange County.  This 

includes countywide regional bikeway planning, recent bicycle and pedestrian safety 
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marketing campaigns, and encouraging first/last mile linkages to transit for both bicyclists 

and pedestrians.  In support of these efforts, OCTA allocates funding to local agencies 

through the Bicycle Corridor Improvement Program (BCIP) call for projects.   

There are also efforts to improve conditions for 

pedestrians.  OCTA’s Pedestrian Action Plan 

recommends actions to improve pedestrian 

safety countywide.  Work on many of these 

actions has entailed: regular bicycle and 

pedestrian safety campaigns, hosting 

educational webinars for community members 

and local agency staff, hosting a quarterly 

meeting of a Bicycle and Pedestrian 

Subcommittee with public membership, 

collaboration with the Southern California 

Association of Governments on the Go Human region-wide active transportation safety 

campaign, an inventory of sidewalks on major roadways, support to cities pursuing active 

transportation funding, and supporting legislation related to bicycle and pedestrian topics 

such as bicycle diversion training.     

A variety of planning work is expected during the next few years including preparation of 

OC Active, the countywide active transportation plan, a systemic safety analysis, a plan 

for active transportation counts, and collaboration with law enforcement to evaluate 

related laws and analyze crash data. 

Motorist Aid and Traffic Information System (511) 

Orange County’s 511 service is a one-stop source for up-to-the-minute travel information, 

advisories and trip planning information. Traffic and transit updates are provided via the 

free Go511 application, calling 511, or visiting Go511.com. 

The 511 Motorist Aid and Travelers’ Information System (MATIS) helps commuters 

outsmart traffic with the following services: 

 Real-time traffic speed, congestion & incident information 

 Live freeway cameras & roadwork advisories 

 Bus & rail trip planner 

 Scheduled departures for 70+ transit agencies in SoCal 

 Carpool & ride matching information 

 Park & Ride lot locations (website/phone) 

 Airport information (website only) 

 Bike maps, tips & resources (website only) 

 Local weather conditions (website only) 
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The 511 system can be accessed around the clock throughout Orange County by calling 

511.  Accessing the Go511 system from other surrounding counties is also available by 

calling 877.22.go511. 

Freeway Construction Mitigation 

OCTA and Caltrans developed a comprehensive public outreach program for commuters 

impacted by construction projects and improvements on Orange County freeways.  The 

outreach program alleviates traffic congestion during freeway construction by providing 

up-to-date ramp, lane, and bridge closure information; as well as suggestions for 

alternate routes and travel modes. 

Outreach efforts include public workshops, open houses, fast fax construction alerts, 

flyers and newsletters, as well as other materials and presentation events.  Also, OCTA’s 

website (www.octa.net), and the Orange County Freeway Construction Helpline (1-800 

724-0353), make detour and closure information available. In addition, most jurisdictions 

implement traffic management plans to alleviate roadway congestion during 

construction.  
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Chapter 5: Land Use Impact Analysis 

The Congestion Management Program (CMP) Traffic Impact Analysis (TIA) measures 

impacts of proposed development projects on the CMP Highway System (CMPHS).  Each 

jurisdiction in Orange County was allowed to select either the process outlined in the CMP 

TIA guidelines (Appendix B-1), or their existing traffic-environmental analysis process, as 

long as consistency is maintained with the CMP TIA guidelines. 

Since 1994, the selected TIA process has been 

consistently applied to all development 

projects meeting the adopted trip generation 

thresholds (i.e., 2,400 or more daily trips for 

projects adjacent to the CMPHS, and 1,600 or 

more daily trips for projects that directly access 

the CMPHS). These traffic impact analyses 

focus on: 

• Identifying locations where, and the 

extent to which, trips generated by the 

proposed project caused CMPHS 

intersections to exceed their Level of 

Service (LOS) standards; 

• Assessing feasible mitigation strategies capable of reducing the identified impact, 

thereby maintaining the LOS standard; and, 

• Utilizing existing environmental processes and inter jurisdictional forums to 

conduct cooperative, inter jurisdictional discussion when proposed CMP 

mitigation strategies included modifications to roadway networks beyond the 

jurisdiction's boundaries; and/or, when a proposed development was identified 

that will increase traffic at CMPHS locations outside the jurisdiction's boundaries. 

However, OCTA does allow exemptions from this requirement for selected categories of 

development projects, consistent with State legislation (Appendix B-2 for a listing of 

exempt projects). Additionally, the biennial reporting process enables jurisdictions to 

report any locations where projected measurements would not meet the CMPHS LOS 

standards; as well as to discuss the projected impacts from development projects 

undergoing CMP traffic impact analyses.  All jurisdictions in Orange County comply with 

the CMP land use coordination requirement. 
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Chapter 6: Capital Improvement Program 

The Capital Improvement Program (CIP) is a seven-year program of projects and programs 

that is adopted by each Orange County jurisdiction and integrated into a countywide CIP 

by the OCTA.  It includes projects that will help to maintain or improve traffic conditions 

on the Congestion Management Program Highway System (CMPHS) and adjacent 

facilities.  In addition to traditional capital projects, which preserve investments in existing 

facilities, the CIP can include projects that increase the capacity of the multi-modal system 

and provide air quality benefits, such as transit projects.  Consistency with statewide 

standards is emphasized in order for projects in the CIP to compete for State funding. 

The CIP projects, prepared by local 

jurisdictions for inclusion in the Orange 

County CMP, mitigate transportation impacts 

identified in the Land Use Impact Analysis 

component of the CMP, and preserve and 

maintain CMPHS infrastructure.  Many types 

of CIP projects have been submitted by local 

jurisdictions in the past, including freeway 

ramp widenings, transportation systems 

management projects such as bus turnouts, 

intersection improvements, roadway 

widenings, signal coordination projects, and 

roadway resurfacing projects. 

Each Orange County jurisdiction’s CIP is included in Appendix E, which is published 

separately and provided on OCTA’s website at www.octa.net/Plans-and-

Programs/Congestion-Management-Program/Overview/.  All projects in the CIP that are 

State or federally funded, or locally funded but of regional significance, are included in 

the Orange County portion of the Federal Transportation Improvement Program (FTIP), 

and are consistent with the Regional Transportation Plan (RTP), both of which are 

approved by SCAG. 

Further, based upon a resolution by the California Transportation Commission’s (G-17-

22), the Measure M program of projects is being included in the 2017 CMP (by reference) 

in order to satisfy the CMP requirement of this resolution.  For a listing of the Measure M 

program of projects please see Appendix F. 

  

http://www.octa.net/Plans-and-Programs/Congestion-Management-Program/Overview/
http://www.octa.net/Plans-and-Programs/Congestion-Management-Program/Overview/
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Chapter 7: CMP Conformance 

As Orange County’s Congestion Management Agency, the Orange County Transportation 

Authority (OCTA) is legislatively required to monitor the implementation of all elements 

of the Congestion Management Program (CMP), and biennially determine conformance.  

In so doing, OCTA consults with local jurisdictions. 

OCTA determines if the local jurisdictions are in conformance with the CMP by monitoring 

the following: 

• Consistency with level of service standards; 

• Adoption of Capital Improvement Programs; 

• Adoption and implementation of a program to analyze the impacts of land use 

decisions, including an estimate of the costs associated with mitigating those 

impacts; and 

• Adoption and implementation of deficiency plans when highway and roadway 

level of service standards are not maintained. 

OCTA gathers local traffic data to determine the levels of service (LOS) at intersections 

throughout the CMP Highway System (CMPHS), as discussed in Chapter 2.  In addition, 

the local jurisdictions complete a set of 

checklists, developed by OCTA, that guide 

them through the CMP conformity process 

(Appendix D).  The checklists address the 

legislative requirements of the CMP, including 

land use coordination, the Capital 

Improvement Program, and transportation 

demand management strategies. 

Based on the LOS data and CMP checklists 

completed by the local jurisdictions, as 

summarized in Figure 7, the following was 

determined for the 2017 CMP Update: 

Level of Service 

The LOS data, collected by OCTA, was provided to local jurisdictions for verification.  A 

few discrepancies in LOS reporting occurred as a result of slight variations in the data 

collection methodology used by the cities and OCTA, or due to erroneously reported 

intersection geometry.  Any discrepancies in the LOS reporting were resolved through an 
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interactive, cooperative process between the cities and OCTA.  The data shows that all 

local jurisdictions are in compliance with the established LOS standards. 

Capital Improvement Program 

All local jurisdictions submitted adopted seven-year capital improvement programs.  The 

CIPs included projects to maintain or improve the traffic LOS on the CMPHS, or adjacent 

facilities which benefit the CMPHS.   

Land Use Coordination 

All local jurisdictions have adopted CMP Traffic Impact Analysis (TIA) processes for 

analyzing the impacts of land use decisions on the CMP Highway System.  All local 

jurisdictions have applied their TIA processes to development projects that met the CMP 

minimum threshold of 2,400 or more daily trips (1,600 or more trips per day for 

development projects that will directly access the CMPHS). 

Deficiency Plans 

Based on the data exhibited in Figure 7, all non-exempt intersections on the CMP highway 

system were found in compliance with LOS requirements.  Therefore, no deficiency plans 

were required for the 2017 CMP. 

Regional Consistency 

To ensure consistency between CMPs within the SCAG region, OCTA submits each 

biennial update of the Orange County CMP to SCAG.  As the regional agency, SCAG 

evaluates consistency with the Regional Transportation Plan and with the CMPs of 

adjoining counties, and incorporates the program into the Federal Transportation 

Improvement Program (FTIP), once consistency is determined. 
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FIGURE 7: Summary of Conformance 

Jurisdiction 

Capital 
Improvement 

Program 
Deficiency 

Plan 
Land 
Use 

Level of 
Service 

2017 
Compliance 

Aliso Viejo *  Yes N/A Yes N/A Yes 

Anaheim  Yes N/A Yes Yes Yes 

Brea  Yes N/A Yes Yes Yes 

Buena Park  Yes N/A Yes Yes Yes 

Costa Mesa  Yes N/A Yes Yes Yes 

Cypress  Yes N/A Yes Yes Yes 

Dana Point  Yes N/A Yes Yes Yes 

Fountain Valley *  Yes N/A Yes N/A Yes 

Fullerton  Yes N/A Yes Yes Yes 

Garden Grove  Yes N/A Yes Yes Yes 

Huntington Beach  Yes N/A Yes Yes Yes 

Irvine  Yes N/A Yes Yes Yes 

La Habra  Yes N/A Yes Yes Yes 

La Palma* Yes N/A Yes N/A Yes 

Laguna Beach  Yes N/A Yes Yes Yes 

Laguna Hills  Yes N/A Yes Yes Yes 

Laguna Niguel  Yes N/A Yes Yes Yes 

Laguna Woods  Yes N/A Yes Yes Yes 

Lake Forest  Yes N/A Yes Yes Yes 

Los Alamitos  Yes N/A Yes Yes Yes 

Mission Viejo  Yes N/A Yes Yes Yes 

Newport Beach  Yes N/A Yes Yes Yes 

Orange  Yes N/A Yes Yes Yes 

Placentia  Yes N/A Yes Yes Yes 

Rancho Santa Margarita * Yes N/A Yes N/A Yes 

San Clemente * Yes N/A Yes N/A Yes 

San Juan Capistrano Yes N/A Yes Yes Yes 

Santa Ana  Yes N/A Yes Yes Yes 

Seal Beach * Yes N/A Yes N/A Yes 

Stanton  Yes N/A Yes Yes Yes 

Tustin  Yes N/A Yes Yes Yes 

Villa Park * Yes N/A Yes N/A Yes 

Westminster  Yes N/A Yes Yes Yes 

Yorba Linda * Yes N/A Yes N/A Yes 

County * Yes N/A Yes Yes Yes 

*No CMP intersections within jurisdiction     
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CMP-TIA REQUIREMENTS 
 

Requirements of CMP legislation 

• Analyze impacts of land use decisions on CMP Highway System. 

• Estimate costs associated with mitigation of impacts on CMP Highway System. 

• Exclude costs associated with mitigating the impacts of interregional travel. 

• Allow credits against mitigation costs for local public and private contributions to 
improvements to the CMP Highway System. 

- For toll road facilities, allow credits only for local public and private 
contributions which will not be reimbursed from toll revenues or other 
state or federal sources. 

• Report annually on actions taken to adopt and implement a program to analyze 
the impacts of land use decisions on the CMP Highway System and to estimate 
the costs of mitigating those impacts. 

Year One Goal 

• Identify the impacts of development anticipated to occur over the next 7 years on 
the CMP Highway System and the projected costs of mitigating those impacts. 

Actions Required of Local Jurisdictions 

• A TIA will be required for CMP purposes for all proposed developments generating 
2,400 or more daily trips. For developments which will directly access a CMP 
Highway System link, the threshold for requiring a TIA should be reduced to 1,600 
or more trips per day. 

• Document procedures used to identify and analyze traffic impacts of new 
development on CMP Highway System. This documentation should include the 
following: 

- Identification of type of development proposals which are subject to a 
traffic impact analyses (TIA); 

- Description of required or acceptable TIA methodology; and 

- Description of inter-jurisdictional coordination process used when 
impacts cross local agency boundaries. 

• Document procedures/standards used to determine the costs of mitigation 
requirements for impacts of new development on CMP Highway System. 

• Document methodology and procedures for determining applicable credits 
against mitigation costs including allowable credits associated with contributions 
to toll road facilities. 
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SECTION 1 – INTRODUCTION 

Purpose 

State legislation creating the Congestion Management Program (CMP) requires that the 
program contain a process to analyze the impacts of land use decisions by local 
governments on the regional transportation system. Once impacts of a land use decision 
are identified, the CMP also requires that the costs to mitigate the impacts be 
determined.  

For CMP purposes, the regional transportation system is defined by the legislation as all 
state highways and principal arterials at a minimum. This system is referred to as the CMP 
Highway System. The identification and analysis of impacts along with estimated 
mitigation costs are determined with respect to this CMP Highway System. 

The objectives of this report are to: 

• Provide guidance to local agencies in conducting traffic impact analyses. 

• Assist local agencies in maintaining eligibility for funds through documentation of 
CMP compliance. 

• Make available minimum standards for jurisdictions wishing to use them for 
identifying and analyzing impacts on CMP Highway System. 

• Establish CMP documentation requirements for those jurisdictions which elect to 
use their own TIA methodology. 

• Establish a baseline from which TIA standardization may evolve as experience is 
gained in the CMP process. 

• Cause the analysis of impacts on the CMP Highway System to be integrated into 
the local agency development review process.  

• Provide a method for determining the costs associated with mitigating 
development impacts. 

• Provide a framework for facilitating coordination between agencies when 
appropriate. 

Background 

Through a coordinated effort among local jurisdictions, public agencies, business and 
community groups, Orange County has developed a Congestion Management Program 
framework in response to the requirements of Assembly Bill 1791. This framework is 
contained in the Congestion Management Program Preparation Manual which was issued 
in January 1991 as a joint publication of the following agencies: 

 County of Orange 

 Orange County Division, League of California Cities 

 Orange County Transportation Commission 

 Orange County Transit District 
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 Transportation Corridor Agencies 

The CMP Manual describes the CMP Program requirements for each component 
prescribed by the CMP provision of AB 1791. The components include one entitled Land 
Use Coordination, which sets forth the basic requirements for the assessment, mitigation, 
and monitoring of traffic impacts to the CMP Highway System which are attributable to 
development projects. 

Consolidation of Remaining Issues 

This report is intended to present a useful reference in addressing the remaining issues 
associated with the identification and treatment of development impacts on the CMP 
Highway System. It is desirable that a standardized approach be utilized for determining 
which projects require analysis and in carrying out the resulting traffic impact analysis 
(TIA). It is also desirable that a reasonably uniform approach be utilized in determining 
appropriate mitigation strategies and estimating the associated costs. 

TIA Survey History 

In 1989, Kimley-Horn and Associates, Inc. conducted a survey of TIA procedures being 
used at the time by local jurisdictions within Orange County. The survey revealed that 
although there were some commonalities, there was considerable variation in approach, 
scope, evaluation methodology, and project disposition. 

As part of the CMP process, it was determined that the identification of TIA elements 
which can or should be standardized should be accomplished. Additional documentation 
of cost estimating practices and the development of standardized costs and estimating 
procedures will be valuable in achieving desired consistency among jurisdictions. 

In order to accomplish these objectives, Kimley-Horn’s previous TIA survey was updated 
and additional information was solicited from each local agency within Orange County. 
The information was obtained through telephone interviews with City Engineers and 
Planners after they had an opportunity to examine the survey questionnaire which was 
mailed to them in advance of the interview. The information obtained was used in 
preparing the methodology recommendations contained in this report. A summary of the 
update survey results is provided in the Appendix. 

Relationships with Other Components 

In addition to being an integral part of the Land Use Coordination component of the CMP, 
the traffic impact analysis requirements also relate to all other CMP components to a 
greater or lesser degree. These components include the following: 

 Modeling 

 Level of Service 

 Transit Standards 

 Traffic Demand Management 

 Deficiency Plans 

 Capital Improvement Program 
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The Land Use Coordination section in Chapter 3 of the CMP Preparation Manual dated 
January, 1991 contains a detailed description of each of the component linkages listed 
above. 

SECTION 2- REQUIREMENTS OF CMP LEGISLATION 

The complete text of CMP legislation is contained in Appendix A to the Preparation 
Manual for the Congestion Management Program for Orange County dated January, 
1991.  For ease of reference, the requirements of this legislation related to analysis of the 
impacts of land use decisions made by local jurisdictions are summarized as follows: 

 Analyze impacts of land use decisions on CMP Highway System. 

 Estimate costs associated with mitigation of impacts on CMP Highway System. 

 Exclude costs associated with mitigating the impacts of interregional travel. 

 Allow credits against mitigation costs for local public and private contributions to 
improvements to the CMP Highway System. 

o For toll road facilities, allow credits only for local public and private 
contributions which will not be reimbursed from toll revenues or other 
state or federal sources. 

 Report annually on actions taken to adopt and implement a program to analyze 
the impacts of land use decisions on the CMP Highway System and to estimate the 
costs of mitigating those impacts. 

 

SECTION 3 - ACTIONS REQUIRED OF LOCAL AGENCIES 

The provisions of CMP legislation, as summarized in the preceding section, impose a 
requirement on local jurisdictions to carry out certain actions in order to demonstrate 
their compliance with the CMP program. This compliance will maintain eligibility to 
receive state gas tax funds made available by the voter approved Proposition 111. The 
actions and documentation requirements related to the identification and analysis of 
traffic impacts include the following: 

 A TIA will be required for CMP purposes for all proposed developments generating 
2,400 or more daily trips. For developments which will directly access a CMP 
Highway System link, the threshold for requiring a TIA should be reduced to 1,600 
or more trips per day. 

 Document procedures used to identify and analyze traffic impacts of new 
development on CMP Highway System. This documentation should include the 
following: 

o Identification of type of development proposals which are subject to a 
traffic impact analyses (TIA); 

o Description of required or acceptable TIA methodology; and 

o Description of inter-jurisdictional coordination process used when impacts 
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cross local agency boundaries. 

 Document procedures/standards used to determine the costs of mitigation 
requirements for impacts of new development on CMP Highway System. 

 Document methodology and procedures for determining applicable credits 
against mitigation costs including allowable credits associated with contributions 
to toll road facilities. 

 Establish annual monitoring and reporting process to summarize activities 
performed in analyzing the impacts of land use decisions on the CMP Highway 
System and in estimating the associated mitigation costs. Procedures for 
incorporating mitigation measures into the Capital Improvement Program should 
also-be established. 

 For the first year, local jurisdictions may assume that all interregional travel occurs 
on the freeway system or they may develop an analysis methodology to determine 
the amount of interregional travel occurring on arterials which are part of the CMP 
Highway System. During the first year, TIAs need to analyze only the impacts to 
arterial portions of the CMP Highway System. 

 

SECTION 4 - CMP TRAFFIC IMPACT ANALYSIS METHODOLOGY 

In order to assure that the CMP Program meets its objectives of linking land use decisions 
with the adequate evaluation of impacts related to those decisions, traffic impact 
analyses must often be undertaken. There are a number of essential elements which 
should be included in traffic impact analyses (TIA) used to support the program. Many 
local jurisdictions already employ development review processes which will be adequate 
for addressing CMP requirements. For those jurisdictions wishing technical guidance in 
carrying out the analysis of traffic impacts on the CMP Highway System, this section offers 
an appropriate TIA methodology. 

PROJECTS REQUIRING TIA ANALYSIS 

All development in Orange County will use the CMP Network to a greater or lesser extent 
from time-to-time. The seven-year capital improvement program, together with 
deficiency plans to respond to deficiencies which cannot be resolved in the 7-year 
timeframe, are developed in response to anticipated growth in travel within a jurisdiction. 
Thus, a certain level of travel growth is addressed in the normal planning process and it is 
not necessary to evaluate relatively small projects with a TIA or to rely on TIA’s as the 
primary means of identifying needed CMP Highway System improvements. Furthermore, 
County voters have approved a sales tax increase which will fund major improvements to 
the transit and highway systems serving the County. 

 

Many jurisdictions will require an EIR for a proposed development project. When 
required, the EIR should include steps necessary to incorporate the required CMP 
analysis. Most or all of the TIA elements described in this section would normally be 
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incorporated into the typical EIR traffic analysis. 

Certain development projects not requiring an EIR should still be evaluated through a TIA 
process due to their land use type, intensity, proximity to the CMP network, and/or 
duration of development timeframe. In other words, developments which will 
significantly alter the anticipated demand on a CMP roadway should be evaluated 
through a TIA approach. 

At the present time, there is a wide-ranging approach to determining which projects will 
require a TIA. In some jurisdictions, there are formal guidelines, while in others it depends 
primarily on the judgment of a member of staff relative to the probable significance of 
the project’s impact on the surrounding road system. 

The OCTC TIA guidelines recommended defining three percent of the level of service 
standard as significant impact. This seems reasonable for application for CMP purposes. 
Thus, project impacts of three percent or less can be mitigated by impact fees or other 
revenues. Projects with a potential to create an impact of more than three percent of 
Level of Service E capacity will require TIA’s. On this basis, it is recommended that all 
development projects which generate more than 2,400 daily trips be subject to a TIA for 
CMP evaluation. For projects which will directly access or be in close proximity to a CMP 
Highway System link a reduced threshold of 1,600 trips/day would be appropriate. 
Appendix B provides background information of the derivation of these threshold values. 

TIA PROCESS 

There are a number of essential elements in the TIA process itself. It is desirable that all 
of these elements be evaluated within an acceptable range of criteria in order to assure 
the objectives of the CMP process and to maintain a reasonable degree of equity from 
jurisdiction to jurisdiction. It is recognized, however, that for certain of the elements, 
some variations relating to professional judgment and local criteria and characteristics 
are necessary and appropriate to the process. These factors have been fully considered 
in developing the descriptions of the following elements: 

 Evaluation of existing conditions 

 Trip generation 

 Internal capture and passer-by traffic 

 Trip distribution and assignment 

 Radius of development influence 

 Background traffic 

 Capacity analysis methodology 

 Impact costs/mitigation 

Evaluation of Existing Conditions 

In order to evaluate the relative impacts of a proposed development, determine CMP 
Highway System status and define appropriate mitigation for new impacts, it is necessary 
to understand the existing conditions on the affected roadway network. Evaluation of 
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existing conditions is common to nearly all jurisdictions in Orange County. Given that most 
jurisdictions use link and intersection capacity analysis techniques compatible with the 
techniques identified in the level-of-service component, no changes in existing local 
jurisdiction procedures should be necessary in connection with the CMP Program. 

Trip Generation 

At the foundation of traffic impact analyses is the quantification of trip generation. Use 
of the ITE Trip Generation Manual is common throughout Orange County. In addition, 
other widely accepted practices are being used when appropriate to supplement the lit 
data. These practices include use of acceptable rates published by local agencies and 
surveys conducted at similar sites, subject to approval of the reviewing agency. Given the 
uniformity of practice in Orange County to date, no major adjustments in this procedure 
should be required. It would be desirable however to establish a central library for 
reporting the results of special trip generation studies and making these results available 
to all other jurisdictions who wish them. 

Internal Capture and Passer-by Traffic 

Techniques for identifying the internal relationship of travel within mixed-use 
developments and the degree to which development captures passer-by trips as opposed 
to creating new trips are being applied by approximately 2/3 of the local jurisdictions 
within Orange County. The use of guidelines in the ITE Trip Generation Manual and 
appropriate professional judgment are the predominant techniques employed. To 
supplement the guidance available through ITE documentation, local jurisdictions are 
encouraged to undertake additional studies to document rates applicable within their 
jurisdiction. The determination of applicable rates should be undertaken by experienced 
transportation engineering professionals with thorough documentation of the 
methodology, data, and assumptions used. It is recommended that those jurisdictions 
which do not currently allow these adjustments establish revised TIA procedures 
incorporating this element. As with trip generation data, a central library would be 
desirable for reporting of data and analyses performed locally related to determination 
of appropriate factors. 

Trip Distribution and Assignment 

Several appropriate distribution and assignment techniques are used in Orange County, 
depending on the size of the development and the duration of buildout.  Manual and 
computer modeling approaches are used as appropriate. Manual methods based on the 
best socio-economic information available to the agency and applicant should be 
acceptable except when a development’s size makes a modeling approach more 
appropriate. Sources of this information include demographic surveys, market analyses, 
and previous studies. 

Radius of Development Influence 

There are numerous ways to identify the study area to be evaluated in a TIA. These include 
both qualitative and quantitative approaches. One of the most effective ways is through 
the determination of the quantity of project traffic on CMP roadway links compared to a 
selected level of impact. The goal of a quantitative approach is to be sure that all elements 
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of the CMP network are addressed in a comparable manner from jurisdiction to 
jurisdiction. This is important due to the potential for overlapping impacts among 
jurisdictions. It is also important to maintain flexibility within a quantitative process to 
allow transportation professionals at local jurisdictions to add areas to the study which 
are of specific concern. It is not intended that CMP practices should restrict this aspect of 
each agency’s existing TIA process. 

It is recommended that the study area for CMP Highway System links be defined by a 
measure of significant impact on the roadway links. As a starting point, it is proposed that 
the measure be three percent of existing roadway capacity. Thus, when a traffic impact 
analysis is being done it would require the inclusion of CMP roadway links that are 
impacted by 3 percent or more of their LOS E capacity. If a TIA is required only for CMP 
purposes, the study area would end when traffic falls below three percent of capacity on 
individual roadway links. If the TIA is also required for other purposes, additional analysis 
can be required by the local jurisdiction based on engineering judgment or local 
regulation as applicable. 

Background Traffic 

In order for a reasonable assessment of the level of service on the CMP network, it is 
necessary to not only identify the proposed development impact, but also the other 
traffic which can be expected to occur during the development of the project. There are 
numerous methods of evaluating background traffic. The implications of these alternative 
methods are that certain methodologies may result in deficiencies, while other 
methodologies may find an acceptable operating conditions. 

The cost to mitigate impacts of a land use decision is unrelated to background traffic. 
Rather, it is related to the cost of replacing the capacity which is consumed by the 
proposed development. However, it is necessary to understand background traffic in 
order to evaluate level-of-service. Background traffic is composed of existing traffic 
demands and growth from new development which will occur over a specific period of 
time. Both the existing and the growth elements of background traffic contain sub-
elements. These include traffic which is generated within Orange County, that which 
begins and/or ends within the County, and interregional traffic which has neither end in 
Orange County. CMP legislation stipulates that interregional traffic will not be considered 
in CMP evaluations with respect to LOS compliance or determining costs of mitigation. 

Given that the CMP process is new, there is no existing practice of separating interregional 
traffic from locally generated traffic. Until a procedure for identifying interregional traffic 
is developed, local jurisdictions may assume that all interregional traffic occurs on the 
freeway system. Initially TIA’s required for CMP purposes need only analyze the impacts 
to arterial portions of the CMP Highway System. 

Local governments in Orange County are generally consistent in their approach to 
background traffic. There are three major approaches used. The first is to use historical 
growth factors which are applied to existing traffic volumes to project future demands. 
The second is to aggregate the impacts of specific individual projects which have been 
approved or planned but not built to identify the total approved background traffic on 
the study area roadway system. A third method is to use computer modeling to identify 
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total traffic demands which represent both background traffic and project impact traffic. 
For the present CMP program, it is recommended that the discretion for the appropriate 
process lie within the local jurisdiction, however, the method to be used in the jurisdiction 
should be clearly defined in the agency’s TIA rules and procedures. In addition, it is 
recommended that all jurisdictions create a listing of approved development projects and 
a map showing their locations which would be updated frequently and be available to 
other jurisdictions on request. The listing should include information related to type and 
size of land use and phasing for each project. 

It is appropriate to periodically update long range forecasts based on development 
approvals and anticipated development growth in the region and plan a transportation 
system which will provide the necessary level-of-service for this amount of development. 
When a development proposal will significantly alter this long-term plan, it will be 
necessary to address the aggregate of all approved development to assure that there is a 
long-term solution. However, from a TIA perspective, it is reasonable and practical to 
consider only that development traffic which can be expected to exist at the time of 
buildout of a new development proposal. That is to say, for CMP purposes background 
traffic should be limited to that traffic which is generated by development which will exist 
at the time of buildout of a proposed development. CEQA requirements may dictate that 
other background traffic scenarios be analyzed as well. 

Capacity Analysis Methodology 

Once the projected traffic demands are known, it is necessary to evaluate these demands 
relative to available and planned roadway capacity. The methodology used in capacity 
determination in Orange County is relatively uniform. Additionally, the level of service 
(LOS) component of the CMP Program has identified specific criteria which are to be used 
in determining level-of-service on the CMP Highway System. 

Impact Costs/Mitigation 

This element is at the heart of the CMP process; that is to identify the costs of mitigating 
a land development decision on the CMP System. 

The current practice throughout Orange County is to require mitigation only when the 
level-of-service standard is exceeded. However, some jurisdictions require regular impact 
mitigation fees and phasing road improvements with development. The growth 
management requirement of the sales tax Measure M mandates a traffic phasing 
program. Often, mitigation is equated to construction of roadway improvements to 
maintain an acceptable level-of-service and/or to maintain the existing level-of-service. 
In some instances, a pay and go mitigation approach is allowed. This means that new 
development may pay its fair share and go forward and the provision of improvements 
remain the responsibility for the local jurisdiction. 

In order to assess responsibility for impacts, there are a variety of approaches. One 
approach is to consider impact traffic as a percent of total traffic. Impact traffic may also 
be taken as a percentage of existing capacity. Another common approach is to use the 
net impact of development as a percent of total future traffic demand. 

Since CMP legislation requires the identification of costs of land use decisions and impacts 
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across jurisdictional lines, it is desirable that the CMP program have a consistent method 
for identifying the costs of development impacts. On the other hand, a wide variety of 
mitigations can occur from jurisdiction to jurisdiction. 

It is recommended that the impact costs be calculated as the total of new development 
traffic on a roadway link requiring improvement divided by the capacity of the 
improvement times the cost of the improvement. This can be expressed in a formula as 
follows: 

Impact Cost = Development Traffic  x    Improvement Cost 

 Capacity of Improvement  

Improvements to be included in the cost analysis should be those identified in the 
jurisdiction’s adopted Circulation Element and any additional improvements identified in 
the development TIA. The total impact cost for a development would be the sum of costs 
for all significantly impacted links. Funds collected from these assessments could be 
aggregated and applied to specific projects on an annual basis in accordance with locally 
established priorities. If project impacts extend across jurisdictional boundaries the 
impact costs calculated for significantly impacted links in an adjacent jurisdiction should 
be allocated to that jurisdiction for use in its program of prioritized improvements. 

Through this process, progress can be achieved in implementing system improvements 
without having to wait for 100% of the funds being collected for each individual 
improvement. In theory, all required improvements will be accomplished over time as 
new developments are approved which will generate traffic to utilize available and 
planned system capacity. The costs should be based on recent Unit cost experience in 
Orange County and may include planning, permitting, preliminary engineering, design, 
right-of-way, construction, landscaping, construction inspection, and, if applicable, 
financing costs. 

There are two approaches to mitigation. One is traffic reduction and the other is to build 
improvements to accommodate the new traffic. Traffic reduction through transportation 
demand ordinances or other regulations which will reduce impacts can be calculated in 
the same way a development impact would be calculated. But in this case, it would be 
taken as a credit or a reduction in impact. Mitigation techniques such as TDM or phasing 
or reduction in project intensity merely reduce for a new development the amount of 
impact which must be mitigated and are changes which should occur prior to the 
calculation of project impact costs. A monitoring program should be established to 
confirm that anticipated reductions are realized. 

To comply with the CMP process, a local jurisdiction should accomplish two things. First, 
it should demonstrate that it is analyzing and mitigating the impact of new development 
on the CMP Highway System. Second, it should maintain the level-of-service standards or 
adopt a deficiency plan Consistent with CMP legislation. In order to demonstrate the 
mitigation which has been undertaken, the local jurisdiction should maintain a record of 
the cumulative impact cost of all development approvals and the cumulative mitigation 
value of improvements provided by the local jurisdiction. These could be construction 
programs or credits from a TDM ordinance or other traffic reduction measures. It is then 
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only necessary to show on an annual basis that the total improvement costs plus traffic 
reduction credits are equal to or greater than the total impact cost of new development 
approvals to prove mitigation compliance. 

The maintenance of level-of-service would come through implementation of 
improvements contained in the 7-year capital improvements element, Measure M and 
state-funded improvements, additional improvements which may be made in conjunction 
with development approvals, and from deficiency plans which may be required from time 
to time. From a TIA perspective, it would be necessary to document the following: 

a. the level-of-service on the CMP network at buildout of the proposed 
development will be: 1) level—of-service “E or better, or 2) will not result 
in a cumulative increase of more than 0.10 in v/c ratio if the established 
LOS standard is worse than LOS E. 

b. a deficiency plan exists to address the links for which level-of-service is not 
provided, and 

c. a deficiency plan will be developed for a new link when a deficiency will 
occur. 

DOCUMENTATION OF RULES AND PROCEDURES 

To assure a clear understanding of the TIA procedures which are necessary to support a 
viable CMP program, it is recommended that a set of rules and procedures be established 
by each local jurisdiction. Ideally, these rules and procedures would cover the 
requirements for the full TIA analysis and would include minimum requirements for the 
CMP process. Local jurisdictions which prefer not to adopt separate CMP TIA standards 
could implement standards for CMP requirements within a TIA and maintain their existing 
approach for all other aspects of their existing TIA process. The following is a summary of 
the elements which should be included in CMP procedures documentation and the 
methodologies applicable to each element: 

1. Thresholds for Requiring a TIA for CMP - Projects with the potential to create an 
impact of more than 3% of LOS “E’ capacity on CMP Highway system links should 
require a TIA. All projects generating 2,400 or more daily trips should require a TM 
for CMP evaluation. If a project will have direct access to a CMP link this threshold 
should be reduced to 1,600 or more daily trips. A TIA should not be required again 
if one has already been performed for the project as part of an earlier 
development approval which takes the impact on the CMP Highway System into 
account. 

2. Existing Conditions Evaluation - Identify current level-of-service on CMP roadways 
and intersections where the proposed development traffic will contribute to 3 
percent of the existing capacity. Use procedures defined in the level-of-service 
component for evaluation of level—of-service. 

3. Trip Generation - ITE trip generation rates or studies from other agencies and 
locally approved studies for specific land uses. 

4. Internal Capture and Passerby Traffic - Justification for internal capture should be 
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included in the discussion. Passerby traffic should be calculated based upon ITE 
data or approved special studies. 

5. Distribution and Assignment - Basis for trip distribution should be discussed and 
should be linked to demographic or market data in the area. Quantitative and/or 
qualitative information can be used depending on the size of the proposed 
development. As the size of the project increases, there should be a tendency to 
use a detailed quantitative approach for trip distribution. Trip assignment should 
be based on existing and projected travel patterns and the future roadway 
network and its travel time characteristics. 

6. Radius of Impact/Project Influence - The analysis should identify the traffic 
assignment on all CMP roadway links until the impact becomes less than 3 percent 
of level of service E capacity. 

7. Background Traffic - Total traffic which is expected to occur at buildout of the 
proposed development should be identified. 

8. Impact Assessment Period - This should be the buildout timeframe of the 
proposed development. 

9. Capacity Analysis Methodology- The methodology should be consistent with that 
specified in the level-of—service component of the CMP Program. 

10. Improvement Costs - The cost of roadway improvements should include all costs 
of implementation including studies, design, right-of-way, construction, 
construction inspection, and financing costs, if applicable. 

11. Impact Costs and Mitigation - The project impact divided by the capacity of a 
roadway improvement times the cost of the improvement should be identified for 
each significantly impacted CMP link and summed for the study area. 

12. Projected Level-of-Service - The TIA should document that the projected level-of-
service on all CMP links in the study area will be at Level-of-Service “E” or the 
existing level-of-service whichever is less, or that a deficiency plan exists or will be 
developed to address specific links or intersections. 

 

SECTION 5 – APPENDICES 

Appendix A – Summary of TIA Update Survey Results (Available Upon Request) 

Appendix B – Deviation of Thresholds for Projects Requiring TIA Analysis 
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APPENDIX B 

 

DERIVATION OF THRESHOLDS FOR PROJECTS 

REQUIRING TRAFFIC IMPACT ANALYSIS 

The TIA process recommendation is to require a TIA for any project generating 2,400 or 
more daily trips.  This number is based on the desire to analyze any impacts which will be 
3% or more of the existing capacity.  Since most CMP Highway System will be four lanes 
or more, the capacity used to derive the threshold is a generalized capacity of 40,000 
vehicles/day.  The calculations are as follows: 

 40,000 veh./day  x   3% = 1,200 veh./day 

Assuming 50/50 distribution of project traffic on a CMP link 

 1,200  x  2 = 2,400 veh./day total generation 

As can be seen, a project which will generate 2,400 trips/day will have an expected 
maximum link impact on the CMP system of 1,200 trips/day based on a reasonably 
balanced distribution of project traffic.  On a peak-hour basis, the 3% level of impact 
would be 120 peak-hour trips.  For intersections, a 3% level of impact applied to the sum 
of critical volume (1,700 veh./hr.) would be 51 vehicles per hour. 

A level of impact below 3% is not recommended because it sets thresholds which are 
generally too sensitive for the planning and analytical tools available.  Minor changes in 
project assumptions can significantly alter the results of the analysis and the end result 
can be additional unnecessary cost to the developer and additional review time by staff 
with little benefit.  Additionally, a lower threshold of significance will expand the study 
area, which also increases effort and costs, and increases the probability that the analysis 
would extend beyond jurisdictional boundaries. 

The following illustration shows that the 2,400 trip/day threshold would be expected to 
produce a 3% impact on the CMP System only when the project has relatively direct access 
to a CMP link.  As a project location moves further off the CMP System the expected 
impacts is reduced.  With a more directional distribution of project traffic a development 
with direct CMP System access cold produce a 3% impact with somewhat lower daily trip 
generation.   

The table included on the following page illustrates the daily trip generation thresholds 
which would produce various levels of impact on the CMP System for project locations 
with and without direct access to the system.  Based on a 3% impact the trip generation 
thresholds for requiring a TIA are 1,600 veh./day with direct CMP System access and 2,400 
veh./day if a project does not have direct CMP System access. 
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CMP Highway System Impacts for Development Generating 2,400 trips/day 
Based on proximity to CMP System 
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Alternative Criteria 
 
 Assume 75/25 distribution 
  
 For direct access to CMP System: 
  1,200/.75 = 1,600 veh./day 
  
 For no direct CMP System Access: 

Approximately 1/3 less impact 
on CMP System 

  1,600 x 3/2 = 2,400 veh./day 
 

Daily Trip Generation 
 Significant  Direct        No Direct 
    Impact Access          Access 
 
        1%          500   800 
        2%      1,100            1,600 
        3%    1,600            2,400 
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Appendix B-2: Traffic Impact Analysis Exempt Projects 

Projects exempt from the requirements of a mandatory, CMP Traffic Impact Analysis are 

listed below.  This list is not meant to be all-inclusive.  Any inquiries regarding additional 

exemptions shall be transmitted in writing to the Orange County Transportation 

Authority, attention CMP Program Manager. 

Project Not Requiring a CMP TIA Analysis: 

1. Applicants for subsequent development permits (i.e., conditional use permits, 
subdivision maps, site plans, etc.) for entitlement specified in and granted in a 
development agreement entered into prior to July 10, 1989.1 

2. Any development application generating vehicular trips below the Average Daily Trip 
(ADT) threshold for CMP Traffic Impact Analysis, specifically, any project generating 
less than 2,400 ADT total, or any project generating less than 1,600 ADT directly 
onto the CMPHS. 1, 2 

3. Final tract and parcel maps. 1, 2, 3 

4. Issuance of building permits. 1, 2, 3 

5. Issuance of certificates of use and occupancy. 1, 2, 3 

6. Minor modifications to approved developments where the location and intensity of 
project uses have been approved through previous and separate local government 
actions prior to January 1, 1992. 1, 2, 3 

  

                                                      

1 Vehicular trips generated by CMP TIA-exempt development applications shall not be factored out in any traffic 

analyses or levels of service calculations for the CMPHS. 

2 Exemption from conduction a CMP TIA shall not be considered an exemption from such projects’ participation in 

approved, transportation fee programs established by the local jurisdiction. 

3  A CMP TIA is not required for these projects only in those instances where development approvals granting 

entitlement for the project sites were granted prior to the effective date of CMP TIA requirements (i.e., January 1992). 
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Appendix C-1: CMP Deficiency Plan Flow Chart  
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APPENDIX C-1: CMP Deficiency Plan Flow Chart 
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Appendix C-2: Deficiency Plan Decision Flow 

Chart  
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APPENDIX C-2: Deficiency Plan Decision Flow Chart  
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Appendix D: CMP Monitoring Checklists  

  



 

 
Congestion Management Program (CMP) 

   
 

Jurisdiction: Choose an item. 
 

CMP Monitoring Checklist: Level of Service 

CMP Checklist YES NO N/A 

1. Check "Yes" if either of the following apply:    

 There are no CMP intersections in your jurisdiction. 

 Factoring out statutorily-exempt activities1, all CMP intersections within your 
jurisdiction are operating at LOS E (or the baseline level, if worse than E) or 
better. 

NOTE: ONLY THOSE AGENCIES THAT CHECKED "NO" FOR QUESTION 1 NEED TO  

ANSWER THE REMAINING QUESTIONS. 

2.  If any, please list those intersections that are not operating at the CMP LOS standards.  

 _____________________________ 

 _____________________________ 

 _____________________________ 

3.  Will deficient intersections, if any, be improved by mitigation measures to be 
implemented in the next 18 months or improvements programmed in the first year of 
any recent funding program (i.e., local agency CIP, CMP CIP, Measure M CIP)? 

   

a. If not, has a deficiency plan been developed for each intersection that will be 

operating below the CMP LOS standards? 

   

Additional Comments: 

 

I certify that the information contained in this checklist is true. 

 

       

Name (Print)  Title  Signature  Date 

 
 

 
     

 

___________ 
1The following activities are statutorily-exempt from deficiency determinations: interregional travel, traffic generated by the provision of low and very low income 
housing, construction rehabilitation or maintenance of facilities that impact the system, freeway ramp metering, traffic signal coordination by the state or multi-
jurisdictional agencies, traffic generated by high-density residential development within 1/4 mile of a fixed-rail passenger station, traffic generated by mixed-use 

residential development within 1/4 mile of a fixed-rail passenger station. 

 
 
 
 



 

 
Congestion Management Program (CMP) 

   
 

Jurisdiction: Choose an item. 

 

CMP Monitoring Checklist: Deficiency Plans 

CMP Checklist YES NO N/A 

1. Check "Yes" if either of the following apply:    

 There are no CMP intersections in your jurisdiction. 

 Factoring out statutorily-exempt activities2, all CMPHS intersections within your 
jurisdiction are operating at LOS E (or the baseline level, if worse than E) or 

better. 

NOTE: ONLY THOSE AGENCIES THAT CHECKED "NO" FOR QUESTION 1 NEED TO 

ANSWER THE REMAINING QUESTIONS. 

2. If any, please list those intersections found to not meet the CMP LOS standards.  

 _____________________________ 

 _____________________________ 

 _____________________________ 

3. Are there improvements to bring these intersections to the CMP LOS standard scheduled 
for completion during the next 18 months or programmed in the first year of the CIP? 

   

NOTE: ONLY THOSE AGENCIES THAT CHECKED "NO" FOR QUESTION 3 NEED TO 

ANSWER THE REMAINING QUESTIONS.

4. Has a deficiency plan or a schedule for preparing a deficiency plan been submitted to 
OCTA? 

   

5.  Does the deficiency plan fulfill the following statutory requirements: 

a. Include an analysis of the causes of the deficiency?    

b. Include a list of improvements necessary to maintain minimum LOS 
standards on the CMPHS and the estimated costs of the improvements? 

   

c. Include a list of improvements, programs, or actions, and estimates of their 
costs, which will improve LOS on the CMPHS and improve air quality? 

   

i. Do the improvements, programs, or actions meet the criteria established 

by SCAQMD (see the CMP Preparation Manual)? 

   

___________ 
2The following activities are statutorily-exempt from deficiency determinations: interregional travel, traffic generated by the provision of low and very low income 

housing, construction rehabilitation or maintenance of facilities that impact the system, freeway ramp metering, traffic signal coordination by the state or multi-
jurisdictional agencies, traffic generated by high-density residential development within 1/4 mile of a fixed-rail passenger station, traffic generated by mixed-use 

residential development within 1/4 mile of a fixed-rail passenger station. 

 

 
 
 

 
 



 

 
Congestion Management Program (CMP) 

   
 

Jurisdiction: Choose an item. 

 

CMP Monitoring Checklist: Deficiency Plans (cont.) 

CMP Checklist YES NO N/A 

6. Are the capital improvements identified in the deficiency plan programmed in your 
seven-year CMP CIP? 

   

7. Does the deficiency plan include a monitoring program that will ensure its 
implementation? 

   

8. Does the deficiency plan include a process to allow some level of development to 
proceed pending correction of the deficiency? 

   

9. Has necessary inter-jurisdictional coordination occurred?    

10. 

 

Please describe any innovative programs, if any, included in the deficiency plan:  



 
 

 

 





 

Additional Comments:







 

 

I certify that the information contained in this checklist is true. 

 

       

Name (Print)  Title  Signature  Date 

 
 

 
     

 

 

 

 
 
 
 
 

 
 



 

 
Congestion Management Program (CMP) 

   
 

Jurisdiction: Choose an item. 

 
 

CMP Monitoring Checklist: Land Use Coordination 

CMP Checklist YES NO N/A 

1. Have you maintained the CMP traffic impact analysis (TIA) process you selected for the 
previous CMP? 

   

a. If not, have you submitted the revised TIA approach and methodology to OCTA 
for review and approval? 

   

2.  Did any development projects require a CMP TIA during this CMP cycle?3    

NOTE: ONLY THOSE AGENCIES THAT CHECKED "YES" FOR QUESTION 2 NEED TO  

ANSWER THE REMAINING QUESTIONS. 

3. If so, how many? ___________ 

4. Please list any CMPHS links & intersections that were projected to not meet the CMP LOS standards (indicate 
whether any are outside of your jurisdiction). 



 







 

 _____________________________ 

 _____________________________ 

 _____________________________ 

a. Were mitigation measures and costs identified for each and included in your 

seven-year CIP? 

   

b. If any impacted links & intersections were outside your jurisdiction, did your 
agency coordinate with other jurisdictions to develop a mitigation strategy? 

   

5. If a local traffic model was/will be used, did you follow the data and modeling 
consistency requirements as described in the CMP Preparation Manual (available online 
at http://www.octa.net/pdf/cmpprepmanual.pdf)? 

   

Additional Comments: 



 

 



I certify that the information contained in this checklist is true. 

 

   
 
 

    

Name (Print)  Title  Signature  Date 

  

 
     

 

___ 

3Exemptions include: any development generating less than 2,400 daily trips, any development generating less than 1,600 daily trips (if it directly accesses a CMP 

highway), final tract and parcel maps, issuance of building permits, issuance of certificate of use and occupancy, and minor modifications to approved developments 
where the location and intensity of project uses have been approved through previous and separate local government actions prior to January 1, 1992. 

 
 

http://www.octa.net/pdf/cmpprepmanual.pdf


 

 
Congestion Management Program (CMP) 

   

 

Jurisdiction: Choose an item. 

 

CMP Monitoring Checklist: Capital Improvement Program 

CMP Checklist YES NO N/A 

1. Did you submit a seven-year Capital Improvement Program (CIP) to OCTA by                   
June 30? 

   

2. Does the CIP include projects to maintain or improve the performance of the CMPHS 
(including capacity expansion, safety, maintenance, and rehabilitation)? 

   

3. Is it consistent with air quality mitigation measures for transportation- related vehicle 
emissions? 

   

4. Was the Web Smart CIP provided by the OCTA used to prepare the CMP CIP?    

Additional Comments: 

















 



I certify that the information contained in this checklist is true. 

 

       

Name (Print)  Title  Signature  Date 
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Appendix E: Capital Improvement Programs 

Available online at:  

http://www.octa.net/Plans-and-Programs/Congestion-Management-

Program/Overview/ 

 

  

  

http://www.octa.net/Plans-and-Programs/Congestion-Management-Program/Overview/
http://www.octa.net/Plans-and-Programs/Congestion-Management-Program/Overview/
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Appendix F: Measure M Program of Projects  
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1. INTRODUCTION 

1.1 Purpose 

The primary purpose of the Subarea Modeling Guidelines Manual is to promote 
consistency in transportation modeling within Orange County. The goal of the manual 
is to ensure consistency between local subarea models in Orange County and the 
Orange County Transportation Analysis Model (OCTAM), as well as with the Southern 
California Association of Governments’ (SCAG) regional model.   
 
The manual is also prompted by requirements of state and federal legislation including 
the Congestion Management Program (CMP), the Fixing America's Surface 
Transportation Act  (FAST Act) which is the most current surface transportation act 
signed into law on December 4, 2015, and both state and federal Clean Air Acts. The 
CMP requires consistency in databases and modeling, while the FAST Act and Clean 
Air Acts require improved analytical capabilities to evaluate and monitor transportation 
improvements, policies, plans, and programs.  
 
This manual will be periodically updated with improved modeling procedures and 
updated databases. A secondary goal of this manual is to work towards a single set 
of consistent models to be used by all modeling agencies in Orange County. 
 

Notes: 1. All references to “OCTAM” are to the current version unless stated 
otherwise. At the time of writing the current version is OCTAM 4.0. 

2.  OCP (Orange County Projections) data is generally updated every four 
years.  

 OCP-2004 was adopted by the Orange County Council of 
Governments (OCCOG) on February 26, 2004 and by the Orange 
County Board of Supervisors on May 11, 2004. 

 OCP-2006 was approved and adopted by the OCCOG on 
November 20, 2006. 

 OCP-2010 Modified was approved and adopted by the OCCOG 
on January 26, 2012. 

 OCP-2014 Modified was approved and adopted by the OCCOG 
on June 23, 2016. 

 

 

1.2 Background 

Transportation modeling in Southern California began in the early sixties by the 
California Department of Transportation (Caltrans), formerly the Division of Highways. 
Caltrans provided modeling support services to other agencies within the region, 
including SCAG, for future transportation and air quality planning. In the early eighties, 
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SCAG, the designated Metropolitan Planning Organization, began its own modeling 
group and assumed responsibility for regional transportation modeling. 
 
In the late seventies, the Orange County Transportation Commission1, County of 
Orange Environmental Management Agency2, and Caltrans jointly developed a sub-
regional transportation model for the Orange County Multi-Modal Transportation 
Study (MMTS). The MMTS model was an extraction of the Caltrans regional model, 
supplemented with a higher level of detail in Orange County. The model was used to 
develop the first comprehensive transportation blueprint for Orange County. 
 
These early transportation models were based on the Urban Transportation Planning 
System (UTPS) computer programs developed by the Urban Mass Transportation 
Administration (UMTA)3. The UTPS computer programs were specifically written for 
processing on IBM mainframe computers. The costs for processing on an IBM 
mainframe system were expensive, hence, only larger agencies had sufficient 
resources to use transportation models in their planning activities. 
 
The advent of personal computers and availability of several transportation modeling 
software packages has provided the opportunity for smaller government agencies, as 
well as the private sector to develop their own transportation models. The proliferation 
of transportation models in Orange County has raised the need to establish modeling 
guidelines to promote consistency in traffic forecasts. 

1.3 Current Modeling Practice in Orange County 

There are two levels of transportation modeling in Orange County: regional and 
subarea.  The Orange County Transportation Authority (OCTA) is responsible for 
regional transportation modeling in Orange County. This responsibility was transferred 
from the County of Orange to OCTA in May 1995. OCTA’s role as the regional 
modeling agency is to evaluate multi-modal transportation alternatives to support 
regional planning activities in Orange County. Some major transportation programs, 
either directly or indirectly, supported by OCTAM include: the Orange County Master 
Plan of Arterial Highways (MPAH), the Orange County Long-Range Transportation 
Plan, urban rail and corridor planning studies, input to SCAG’s Regional 
Transportation Plan, State Transportation Improvement Program, State 
Implementation Plan, as well as transportation funding programs involving local 
(Measure M), state, and federal funds. 
 
At the local level, some cities in Orange County have developed traffic models to 
analyze the land use and transportation components of their general plans, as well as 
development proposals, funding programs, and environmental documentation. City 
models typically contain detailed information to reflect local transportation conditions, 
and rely on OCTAM to provide regional travel patterns. OCTA provides local agencies 

                                            
1 Consolidated into the Orange County Transportation Authority in 1991. 
2 Now defunct, through major reorganization by the County of Orange. 
3 Reorganized to the Federal Transit Administration. 
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with regional modeling data and assists cities in evaluating proposed transit 
alternatives through cooperative project agreements. 
 
Development of a subarea model is not required for all local projects. As local 
jurisdictions consider the development of a subarea model, they are encouraged to 
coordinate closely with OCTA regional modeling staff to ensure development of a 
subarea model is necessary. Significant resources are required to develop and 
maintain a subarea model and while OCTAM may not be appropriate for evaluation of 
local land use scenarios or impacts to minor local facilities, OCTAM can be applied to 
a wide variety of local projects including MPAH amendments, corridor studies, 
circulation elements, general plan amendments, arterial system gap closures, etc.  
 
Subarea models throughout Orange County to date have not included mode choice 
or transit components. Projects that require evaluation of transit alternatives should 
be conducted through OCTAM application. As subarea models are improved and 
developed in greater detail, mode choice and transit components may be integrated 
into subarea models. While these subarea models may be able to forecast localized 
transit activity, regional transit implications may not be accurately captured in subarea 
models and as a result, any transit evaluation that impacts regional transit activity 
should be coordinated closely with OCTA regional modeling staff. Close coordination 
with OCTA is necessary as OCTA competitive funding programs may have specific 
requirements for the development of transit forecasts.     

1.3.1 OCTAM Regional Model Overview 

OCTAM is a regional model that is based on the traditional four-step sequential 
modeling methodology with “feedback loops” procedures. The model incorporates 
multi-modal analytical capabilities to analyze the following modes of travel: local and 
express bus transit, urban rail, commuter rail, toll roads, carpools, truck traffic, as well 
as non-motorized transportation which includes pedestrian and bicycle trips. The 
model responds to changes in land use types, household characteristics, 
transportation infrastructure, and travel costs such as transit fares, parking costs, tolls, 
and auto operating costs. OCTAM is a state-of-the-practice travel demand forecasting 
model designed to address transportation issues mandated by state and federal 
legislation.  
 
OCTAM is currently based on the TransCAD software and the current validation report 
is available upon request.  
 

Senate Bill (SB) 375 

California passed Senate Bill 375 in 2008 in reaction to the passage of the Global 
Warming Solutions Act (Assembly Bill 32) in 2006 which was a landmark climate 
change legislation. SB 375 calls on the state’s urban regions to develop plans for more 
efficient land use and development, in order to reduce the greenhouse gases that 
contribute to global warming. SB 375 relies on Metropolitan Planning Organizations 
(MPOs) for implementation. MPOs must develop Sustainable Community Strategies 
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(SCSs) to achieve quantifiable targets, set by the state, for reducing greenhouse gas 
emissions through more efficient development and better coordination. SB 375 
recognizes the regional ‘blueprint’ planning innovation developed by MPOs during the 
past decade to produce collaborative regional/local plans that achieve preferred 
scenarios for future regional development.  

 
The Southern California Association of Governments (SCAG), acting as the MPO, 
provided subregions with the option of developing subregional SCSs as required 
under SB 375. Ultimately, local governments have jurisdiction over land use and 
development, and as such, SB 375 does not require that local governments comply 
with the SCSs nor does it redirect or create new funding sources to support 
sustainable planning practices or projects. While local governments are not required 
under law to comply with SB 375, compliance is considered to be smart planning 
practice and as such, subarea models may consider integration of components that 
address SB 375. 
 
SB 375 compliance can be achieved through smart growth principles aimed at 
reducing dependency on auto travel. Recently, 3D or 4D components have been 
incorporated into transportation models in an attempt to address smart growth 
principles outlined in SB 375. The principles associated with the four D’s – density of 
development, diversity of development, design of development and destination 
accessibility of development – are smart growth characteristics that influence mobility 
and travel impacts. These components have generally been incorporated into models 
through application of modules that integrate 4D elasticities. 

Assembly Bill (AB) 1358 

The Complete Streets Act (AB 1358) was signed into law in September 2008 and was 
introduced to ensure that the transportation plans of California communities meet the 
needs of all users of the roadway including pedestrians, bicyclists, users of public 
transit motorists, children, the elderly, and the disabled. This legislation requires that 
all modes of transportation be given equal consideration when Caltrans or any other 
government body in California spends funds on a road project. The objective of AB 
1358 is to make roads safer for all travelers. Complete streets strategies identified in 
AB 1358 offer communities a tool to meet the standards set in AB 32, enacted in 2006, 
which requires the reduction of greenhouse gas emissions. OCTAM currently does 
not consider specific strategies associated with complete streets evaluation and willing 
to consider local strategies for incorporation into subarea models. Any treatments to 
accommodate complete streets should be documented clearly. 

State Bill (SB) 743 

On September 27, 2013, California Governor Jerry Brown signed SB 743 into law that 
identified a number of changes to transportation impact analysis as part of CEQA 
compliance. These changes will include elimination of auto delay, level of service 
(LOS), and other similar measures of vehicular capacity or traffic congestion as a 
basis for determining significant impacts in many parts of California (if not statewide).  
New metrics that focus on vehicle-miles traveled (VMT) would be used for 
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transportation impact analysis developed by the Office of Planning and Research. 
According to the legislative intent contained in SB 743, these changes to current 
practice were necessary to more appropriately balance the needs of congestion 
management with statewide goals related to infill development, promotion of public 
health through active transportation, and reduction of greenhouse gas emissions.  

1.3.2 Subarea Model Overview 

The cities’ subarea models in Orange County are generally categorized as land use 
based traffic models designed to evaluate their general plan land use and traffic 
circulation system. These subarea models are typically based on a three-step 
sequential modeling methodology, which include trip generation, distribution and 
assignment. The sequential structure of these models is similar in concept to the 
regional model, with the exception of a mode choice model. Hence, the model 
estimates vehicle trips directly and does not address transit trips. These models focus 
on peak-hour link and intersection turn volumes, as well as average daily traffic (ADT). 
 

1.3.3 Regional - Subarea Model Comparison 

Table 1-1 compares and contrasts the salient features between the regional and 
subarea model structure. The principle differences between these models are highly 
attributable to application differences between socioeconomic data versus land use 
data, and mode choice issues. These differences are discussed further in Section 
1.4, Model Consistency Issues. 
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Table 1-1  Salient Features Between Regional and Local Subarea Models 

CATEGORY OCTAM REGIONAL MODEL LOCAL SUBAREA MODELS 

Model Input 
Data 
 
 
 
 

1. Socioeconomic data: population, workers, 
income, housing unit type, household size, 
school enrollment, university/college 
enrollment, retail, service and total 
employment.  

2. Highway Networks: stratified into drive alone, 
2-person carpool, 3 or more person carpool, 
and toll roads.  

3. Transit Networks: local & express bus, urban 
& commuter rail, with walk & auto access. 

1. Land uses by various categories 
converted to socioeconomic data. 

2. Highway Network: most subarea 
models use a single purpose mixed-
flow network. 

 

Trip 
Generation 

Regression/cross-classification with 14 trip 
purposes, of which one is work-at-home. The other 
13 are split into peak and off-peak, with an auto 
ownership model to address accessibility using 
income, household size, and total employment 
accessible by transit. 

Land use trip rates by land use categories 
or socioeconomic based trip rates by 
socioeconomic variable. Some recently 
developed models use a form of linear 
regression. 

Trip 
Distribution 

1. Gravity model – Home-based work based on 
composite impedance using estimated travel 
times, costs, and modal characteristics 
(logsum from trip distribution mode choice), all 
other trip purposes use estimated travel time. 

2. The 13 trip purposes from trip generation are 
separated into peak and off-peak time periods 
and combined to 10 basic peak and off-peak 
trip purposes by consolidating the Home-
based work sub-categories. 

3. Each trip purpose is then distributed on their 
respective time period network, resulting in a 
total of 20 different trip distribution models. 

1. Gravity model based on travel time. 
2. Typically, three trip purposes. 
3. Home-based work distributed on peak 

network, all others on off-peak network. 
 
Typical models rely on the OCTAM trip 
distribution patterns. Growth factors are 
applied through a FRATAR process to 
reflect changes in land use. 

Mode Choice Nested logit model with the following modes: Drive 
alone; 2-person carpool; 3-or-more person 
carpool; toll roads, local & express bus, urban rail; 
commuter rail; transit with park-and-ride, kiss-and-
ride, and walk access. 

No mode choice. 

Trip 
Assignment 

Four time periods: AM, Midday, PM, and Night. 
Combined for Average Daily Traffic and factored 
for peak-hour. 

Recent models have incorporated the same 
time periods as OCTAM. 

Post-
Processing 

Forecast Volumes: 
Future forecast arterial volumes are post-
processed at the daily level based on NCHRP 
255 procedures pivoting off of existing count 
volumes. Intersection peak hour turn 
movement volumes follow a similar procedure 
Active transportation and land use models 

Forecast Volumes: 
Daily arterial and intersection turn 
movement volumes generally follow 
similar procedures as OCTAM although 
there are varied applications. 

No active transportation or land use  
components currently incorporated into local 
models 
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1.4 Model Consistency Issues 

The purpose of this section is to inform those not intimately familiar with regional and 
subarea modeling issues, on the underlying assumptions of these models so they can 
better understand how to evaluate results that these models produce. The intent of 
this section is to educate and not critique these models.   
 
This section will address two basic modeling consistency issues: 1) socioeconomic 
data versus land use data, and 2) modeling methodology. Section 1.4.1, 
Socioeconomic Versus Land Use Data Issues, discusses the differences between 
socioeconomic and land use forecasts and how they can be modeled to satisfy their 
respective objectives. Section 1.4.2, Modeling Methodology Issues, describes the 
four-step sequential modeling process and identifies issues involved with each step 
of the process. Resolution of these issues is addressed in Section 3, Subarea 
Modeling Methodology. 

1.4.1 Socioeconomic Versus Land Use Data Issues 

Regional transportation models, such as the OCTAM and the SCAG model, use 
socioeconomic data to estimate trip generation, mode choice, as well as several sub-
models to address complex travel behavior and multi-modal transportation issues. 
Local traffic models use city/county general plans and development plans, which are 
generally described in terms of land use data, to estimate trip generation.  There are 
some fundamental differences in objectives on how socioeconomic and land use data 
are applied in their respective models.  

Socioeconomic Data 

Socioeconomic data projections are based on a market based approach, which links 
international, national, and state economic and demographic trends to regional growth 
at the county level. In Orange County, sub-county level data is developed by the 
Center for Demographic Research (CDR) at California State University, Fullerton, in 
coordination with cities’ and county’s general plans, as well as major land developers.   
 
The CDR develops and maintains the Orange County Projections (OCP) for 
population, housing, and employment data at the lowest level geography, in a 
Geographic Information System (GIS), such that it can readily be aggregated to the 
OCTAM traffic analysis zones (TAZ). In addition to the three basic socioeconomic 
variables, the CDR develops additional modeling variables used in OCTAM. A 
complete list of the OCTAM modeling variables is included in Appendix A. 

Land Use Data 

The land use projections used in Orange County cities’ traffic models are based on 
general plan land use data. Cities are required by state planning laws and regulations 
to assess the impact of their general plan land uses on the traffic circulation system. 
The land use designations are often influenced by policy decisions and may not be 
closely correlated with socioeconomic trends, especially across political jurisdictions. 
Actual land development, however, is driven by market forces that may or may not 
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coincide with general plan land use designations, and often result in general plan 
amendments to accommodate these market demands. 
 
In many jurisdictions, land use data often over states employment projections and 
intensity of use. A Manual of Transportation-Air Quality Modeling for Metropolitan 
Planning Organizations (Deakin/Harvey/Skabardonis, 1993) identified that it is not 
unusual for employment forecasts aggregated from local plans to total several times 
the growth estimates for the region. In addition, the Travel Forecasting Guidelines 
(JHK and Associates, 1992) indicated that there is a greater level of uncertainty with 
land use based models since not all non-residential building floor space is occupied 
and occupancy densities can vary widely within an area.  

Bridging the Socioeconomic and Land Use Issue 

While development of OCP is coordinated with cities’/county’s general plans, it also 
contains major land use development plans, which may not yet be included in general 
plans. Additionally, because of the dynamics of changing land uses and land use 
plans, the most current information may not be reflected in OCP, which is updated 
approximately once every four years. Furthermore, build out of general plans typically 
occurs beyond the 25-year OCP projections. 
 
The above issues suggest that it would be difficult, if not impractical from a model 
implementation perspective, to maintain the exact same database between OCP and 
city/county land use data. These issues should be dealt with on a project by project 
basis with the affected jurisdictions.  For purposes of the modeling guidelines manual, 
the focus will be on developing a process/procedure where given the same 
socioeconomic and land use data input assumptions, the regional and subarea 
models would produce reasonably similar results.  
 
Before socioeconomic and land use data can be compared, the land use data must 
first be converted to equivalent housing units and employment estimates. The housing 
units must be converted to occupied dwelling units and non-residential land uses must 
be converted to total employment. Dwelling unit vacancy rates applied in OCP are 
shown in Appendix B. Typical employment conversion factors are shown in 
Appendix C, with ranges of values to reflect variation in occupancy rates and land 
use categories. The employment conversion rates are the results of work efforts by 
Austin-Foust Associates and Urban Crossroads, in coordination with OCTA.  

1.4.2 Modeling Methodology Issues 

The modeling consistency issues are addressed below for each step of the modeling 
process, i.e., trip generation, trip distribution, mode choice (if applicable), and trip 
assignment. Some issues are related to differences in planning requirements and the 
degree of technical sophistication in the modeling methodology.  
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Trip Generation   

Regional Model:  The OCTAM trip generation model is composed of two sub-models: 
a trip production model and a trip attraction model. The trip production model is a 
cross-classification model that was developed using a Multiple Classification Analysis 
technique.. The model is sensitive to household variables such as population, number 
of workers, median household income, household size, housing unit type, school 
enrollment and university/college enrollment. The model also includes an auto 
ownership accessibility variable to reflect how congestion and the transportation 
system affect trip generation. The model has the following ten basic trip purposes: 

 Home-based work-direct (HBW-D) 

 Home-based work-strategic (HBW-S) 

 Home-based elementary and high school (HBSch) 

 Home-based college and university (HBUniv) 

 Home-based shop (HBS) 

 Home-based other (HBO) 

 Home-based social-recreational (HBSR) 

 Non-home-based work (NHBW) 

 Non-home-based other (NHBO) 

 Home-based work at home 

The home-based work (direct and strategic) trips are further separated into low, 
medium, and high-income categories. All trip purposes are then segmented into peak 
and off-peak time periods, with the exception of home-based work-at-home trips, 
which are excluded from further processing in the model. Prior to trip distribution, the 
direct and strategic home-based work trip purposes are combined into their respective 
income categories. The resulting twenty (20) trip purposes are then processed through 
the trip distribution models. 
 
The trip attraction model uses multi-variable linear regression equations to estimate 
relative trip attractions for each OCTAM TAZ. Depending upon trip purpose, the 
variables include retail, service, and total employment, as well as population, single 
and multi-family dwelling units. The composite OCTAM trip generation methodology 
incorporates advanced state-of-the-practice techniques that respond to modeling 
issues raised by federal reviewing agencies and environmental special interest 
groups, such as trip inducement, accessibility, and non-motorized trips. 
 
Subarea Model:   Trip generation models developed by the cities convert their land 
use data to socioeconomic data and apply trip rates derived from relationships 
extrapolated from the regional model. Older trip generation models used by some 
cities in Orange County estimate trip generation by applying a separate trip rate factor 
to each land use category. The factors are typically taken from the Institute of 
Transportation Engineers (ITE) Trip Generation Manual or other relevant special traffic 
generation studies. Trip rates and land use categories incorporated into city models 
vary from city to city. 
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Issues:  The two different approaches in trip generation could yield different results, 
due largely to the fundamental differences between the way in which regional 
socioeconomic data and city land use data are derived, and how they are applied in 
the different models. In large part, this issue has been addressed by converting land 
use data to socioeconomic data and applying appropriate trip rates. This approach 
has resulted in producing similar trip generation estimates between regional and 
subarea models, given the same input data assumptions. 

Trip Attraction Balancing  

Regional Model:  The OCTAM trip generation model estimates trip productions and 
trip attractions independently of one another. Because they are calculated 
independently, it is unlikely that the total trip productions would match exactly with the 
total trip attractions. However, theoretically and mathematically, trip productions and 
trip attractions must be equal. As part of the OCTAM trip generation process, trip 
“balancing” is performed to insure that trip productions and trip attractions are equal. 
OCTAM balances trip attractions to match trip productions for all trip purposes.  
 
Subarea Model:  Trip generation estimated by local subarea models, typically 
assumes full “absorption” of the planned land use data. In order to accommodate the 
full intensity of planned land use data within the focus modeling area, trips are 
balanced outside the focus study area. 
 
Issues:  The balance between OCTAM productions and attractions is highly influenced 
by the employment to housing ratio of the input socioeconomic data. An imbalance 
between productions and attractions may vary by trip purpose and this may result in 
a defacto reduction in trip rates or employment if employment growth projections 
cannot be fully absorbed based on estimated trip productions and attractions. If 
attractions are reduced to match trip productions 

Trip Distribution 

Regional Model:  The OCTAM trip distribution model is based on the gravity model 
concept and consists of ten (10) trip purposes, where each trip purpose is divided into 
peak and off-peak components, resulting in twenty (20) different trip distribution 
models. The travel impedance in the OCTAM gravity model is based on travel time for 
all trip purposes except for the HBW trips. All HBW trips use composite impedance, 
where level of service for all travel modes are considered in the impedance function. 
The “logsum” from the mode choice model is used to develop the composite 
impedance, which provides an internally consistent relationship between the 
distribution and mode choice models. 
 
Subarea Model:  Most local subarea trip distribution models in Orange County are 
based on three trip purposes and apply the gravity model concept, using travel times 
for impedance. Typically, in these models, the home-based work trip purpose is 
distributed under peak-period traffic conditions and other trip purposes are distributed 
under off-peak traffic conditions. Trip distribution varies considerably between cities’ 
models. In general, calibration of these models has taken a heuristic approach 
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whereby travel time factors (friction factors) are adjusted to balance trip generation 
and trip assignment screenline results. 
 
However, subarea models developed recently have followed the methodology in this 
guidelines manual, where OCTAM zonal trip tables are adjusted based on zonal 
changes in trip generation produced by the city’s model. 
 
Issues:  OCTAM recognizes that for each trip purpose some of the trips occur during 
the peak-period and some during the off-peak period. For example, according to the 
SCAG 1991 Origin and Destination Survey, approximately 75 percent the home-based 
work trips occur during the peak period and 25 percent during the off-peak period. A 
significant number of non-work trips also occur during the peak-period. These 
differences in assumptions, along with different trip purposes, different zone structure, 
and different zonal impedance factors, could contribute towards significantly different 
trip tables between OCTAM and the subarea models. 
 
Subarea models developed under the guidelines manual addresses this issue by 
maintaining the trip distribution patterns of the parent OCTAM model. 

Mode Choice 

Regional Model:  OCTAM incorporates ten (10) mode choice models which includes 
a peak and off-peak model for each of the following five (5) trip purposes: home-based 
work, home-based school, home-based other, non-home-based work, and non-home-
based other. These models are sensitive to changes in transit level of service, HOV 
facilities, auto ownership, and travel costs such as tolls, transit fare, parking costs, 
price of fuel, etc. Table 1-2 shows all of the modes included in the mode choice model.  

Table 1-2  OCTAM Modes of Travel 

Transit Modes Auto Modes 

1. Auto Access – Express Bus 1. Non-Toll - Drive Alone 

2. Auto Access – Urban Rail 2. Tolls – Drive Alone 

3. Auto Access – Commuter Rail 3. Non-Toll - 2-Person Carpool 

4. Auto Access – Local Bus 4. Tolls – 2-Person Carpool 

5. Walk Access – Express Bus 5. Non-Toll - 3 or more Person Carpool 

6. Walk Access – Urban Rail 6. Tolls – 3 or More Person Carpool 

7. Walk Access – Commuter Rail 7. Auto Passenger 

8. Walk Access – Local Bus  

9. Non-Motorized  

 
Mode choice produces separate trips for vehicle trips that use toll roads and vehicle 
trips that avoid paying tolls.  However, the default configuration for OCTAM traffic 
assignment is to not use the toll trips from mode choice.  Vehicle trips using toll roads 
are determined in traffic assignment using a generalized cost function. 
 
Subarea Model:  Local traffic models estimate vehicle trips directly through their land 
use trip generation process. Chapter 3 proposes options on how various modes 
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estimated by OCTAM (except transit) can be summarized for application in subarea 
models. Chapter 3 also proposes options on how transit forecast can be obtained for 
cities interested in analyzing transit.  
 
Issues:  Transit modeling issues generally extend far beyond the jurisdictional 
boundaries of a city and, as such, are more appropriately analyzed from a regional 
perspective. The complexities and dynamics of changes in transit level of service 
require frequent maintenance of the transit network. Adding mode choice modeling 
capabilities to a subarea model would significantly increase the complexity of the 
model and various model consistency issues must be addressed to maintain 
consistency. 

Trip Assignment 

Regional Model:  OCTAM uses an iterative equilibrium assignment methodology that 
simultaneously assigns single occupant vehicles, 2-person carpool, and 3 or more 
person carpool trips on the highway and toll network (using a generalized cost 
function). Vehicle trips are assigned separately to four (4) different time period 
networks: AM-Peak Period (6:00 a.m. to 9:00 a.m.), PM-Peak Period (3:00 p.m. to 
7:00 p.m.), Mid-day Period (9:00 a.m. to 3:00 p.m.), and Night Period (7:00 p.m. to 
6:00 a.m.). The purpose of this approach is to accurately reflect the different levels of 
congestion during the day for air quality analysis and to better measure system 
performance between alternatives; such as, vehicle emissions, vehicle miles traveled 
(VMT), average speed, and congestion delays. This approach also provides the 
framework for peak-hour and peak-spreading analyses.  
 
OCTAM transit trips are assigned to two different networks, AM-Peak and Mid-day. 
The peak period trips are assigned to the AM transit network and the off-peak period 
trips are assigned to the Mid-day network. Future transit trip assignment may include 
assigning transit trips to four (4) time period networks. 
 
OCTAM incorporates speed feedback allowing travel times resulting from traffic 
assignment to be fed back to trip distribution. The model is then run iteratively until 
speeds input to trip distribution are reasonably consistent with speeds resulting from 
traffic assignment. 
Subarea Model:  Local subarea models are generally structured for AM and PM peak-
hour and ADT analyses. The models focus on roadway and intersection capacity 
analyses, which are ultimately used to identify deficiencies in the roadway system and 
the required mitigation. Some of the more recent subarea models have toll diversion 
and HOV capabilities but differ on how they are applied. Historical subarea models 
often incorporated an incremental capacity restraint assignment methodology 
although recent models incorporate an equilibrium assignment. Trip assignment 
methodologies vary considerably between cities’ models. This wide variation is 
typically a reflection of when the model was developed and by whom.  
 
Issues:  Differences in toll road and HOV methodology between OCTAM and subarea 
models could result in different forecasts. Trips are assigned to the highway network, 
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with options to use the toll roads or non-toll facilities (using a generalized cost 
function). Subarea models use one of two different divergence methodologies: 1) toll 
costs are directly incorporated into each toll link, 2) a cost utility function is used to 
estimate proportional shares between a toll and non-toll path. 
 
The OCTAM mode choice model directly estimates HOV trips. Some subarea models 
use a factoring approach to estimate HOV trips. These differences in methodology 
could produce different results. Differences in assignment methodology could also 
result in differences in traffic forecasts. OCTAM uses an iterative equilibrium 
methodology and, as noted, some subarea models use an iterative incremental 
methodology.  
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2. MODEL INPUT DATA CONSISTENCY CRITERIA 

This chapter prescribes the model input data consistency requirements for traffic 
analysis zone (TAZ) boundaries, socioeconomic and land use data, as well as the 
transportation modeling networks. The Orange County Congestion Management 
Program requires consistency in socioeconomic data and land use data. 

2.1 Traffic Analysis Zones 

Socioeconomic and land use data are grouped into TAZs, which are generally based 
on census tract boundaries. Regional models use census tracts as the general criteria 
for establishing TAZ boundaries, primarily because census tract level socioeconomic 
data are readily available from the U.S. Census Bureau and regional planning 
agencies. A major update to the OCTAM TAZ system was completed in 2005 to better 
reflect the 2000 Census Block Group boundaries and corresponding detailed data 
incorporated into OCTAM. This effort increased the number of zones used in OCP-
2004 (OCTAM 3.2), 1,657, to the new system of 1,741 zones used since OCP-2006 
(OCTAM 3.3, 3.4, 4.0). The new zonal boundaries also took into account changes in 
land use in redeveloped areas and future development plans throughout the county. 
Retention of existing boundaries was a priority especially if these followed the 
traditional geographic boundaries such as railroads, rivers, freeways, and major 
arterials. Since the primary purpose of OCTAM is to accurately forecast regional traffic 
activity without regard to jurisdictional boundaries, political borders, such as city 
boundaries, are rarely explicitly considered in the development of TAZs. 
 
The TAZs in most subarea models were developed as subsets of the OCTAM regional 
model and therefore, are generally consistent with the OCTAM TAZs. However, it 
should be noted that subarea models developed with older versions of OCTAM may 
not be consistent with the current version because of changes in census tract 
boundaries, and due to the strict regional requirement that TAZs must be fully 
compatible with census tract boundaries. As part of 2005 update effort, Orange 
County TAZs were updated from previous versions of OCTAM and numerous zones 
within Orange County were added or modified. Subarea models that were found to be 
consistent with older OCTAM versions should coordinate with OCTA to obtain the 
refined zone structure prior to incorporating updated OCTAM information (networks, 
OCP data, trip tables, etc) into subarea models. 
 
TAZs of subarea models are often derived from city general plan land use coverages. 
In some cities, the census tract boundaries and the city’s jurisdictional boundaries are 
not coterminous, causing similar inconsistencies with TAZ boundaries. These 
conditions make it difficult and time consuming to compare the regional 
socioeconomic data with city land use data. 
 
For purposes of consistency, TAZs shall be developed using a basic contiguous 
building block system, such that data from one TAZ system could be easily compared 
with data from another TAZ system by simply aggregating the lowest common 
denominator zonal data. TAZs in a Subarea model must be a subset, equivalent, or 
aggregation of OCTAM. In cases of aggregation, the TAZ must also be contiguous 
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with Community Analysis Area (CAA) and Regional Statistical Area (RSA) boundaries. 
In addition, the subarea model must define a “primary” modeling area where modeling 
results would be used in traffic studies. Typically, this would include all or a portion of 
the city’s jurisdictional boundary. 
 
OCTA will provide current OCTAM TAZ related information in a readily usable format 
for subarea model development. TAZ, CAA, RSA, city jurisdictional boundary and 
other Geographic Information System (GIS) shapefiles will be made available as 
necessary and appropriate.  

2.2 Socioeconomic/Land Use 

The Orange County socioeconomic data used in OCTAM is based on the Orange 
County Projections (OCP), which are formally adopted by the Orange County Council 
of Governments and the Orange County Board of Supervisors. The cities’ land use 
data is based on their general plan land use and generally consistent with OCP. There 
are some fundamental differences in assumptions between the regional 
socioeconomic data and the cities’ land use data, i.e., housing units and employment 
cannot be compared directly between the two databases. Housing units in the OCP 
socioeconomic data are defined as “occupied units”, whereas, the land use data 
definition are “total units”. When comparing housing units, appropriate vacancy rates 
(Appendix B) should be applied to the cities’ land use data. 
 
The non-residential categories in the land use data must first be converted to an 
equivalent employment estimate before they can be compared with the OCP 
employment data. The conversion rates shown in Appendix C should be used for 
purposes of this comparison, or an acceptable alternative. Table 2-1 and Table 2-2 
are examples of formats for comparing socioeconomic and land use data. 
Comparisons shall be made for the OCTAM base year and horizon year projections. 
 
It should be noted that socioeconomic/land use data are updated periodically as new 
demographic information and economic indicators becomes available, and as 
changes are made to general plan zoning. The OCP socioeconomic data is generally 
updated every four years in coordination with the Regional Transportation Plan update 
cycle. Whereas, local general plans/zoning changes may occur more frequently. How 
these changes affect subarea models depend upon the location and degree of 
change. 
 
The OCP datasets are developed in concert with local jurisdictions through a well-
defined process that has been implemented for all OCP development cycles. The 
OCP development process is a top-down, bottom-up approach to develop countywide 
population, housing and employment totals. The Center for Demographic Research 
(CDR) at California State University, Fullerton meets with and collects detailed input 
information from each jurisdiction. The process for the development of population, 
housing and employment estimates begins with development of the assumptions 
integrated into the forecasts which are reviewed and approved by the CDR Technical 
Advisory Committee (TAC). Initial countywide projections are developed and 
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subsequently approved by the TAC and the Management Oversight Committee 
(MOC). Prior to development of TAZ level projections, the Orange County Council of 
Governments approves the countywide population, housing and employment 
forecasts. Development of the TAZ level projections includes the following steps: 
 

 Develop base year estimates 

 Jurisdictional review 

 Adjust base year estimates 

 Allocated countywide population, housing and employment to split TAZs 

 Develop secondary variables by split TAZs 

 Distribute draft projections 

 Meet with jurisdictions 

 Jurisdictional review 

 Adjust projections 

 Jurisdictional approval 

 Approval by CDR TAC and MOC 

 OCCOG TAC approval 

 OCCOG approval 
 
Once the TAZ level projections are approved by OCCOG, OCTA incorporates the 
revised projects into OCTAM and develops refined base year and future year models 
with the revised data, validating base year forecasts associated with the revised 
demographic base year. OCTA will make current OCP datasets available to 
jurisdictions for subarea model development purposes.   
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Table 2-1  Socioeconomic/Land Use Data Comparison (Primary Modeling Area) 

OCTAM Subarea Occupied Housing Units Retail Employment Service Employment Other Employment 

TAZ TAZ OCTAM Subarea %Diff. OCTAM Subarea %Diff. OCTAM Subarea %Diff. OCTAM Subarea %Diff. 

              

              

Total Primary Area             

 

Table 2-2  Socioeconomic/Land Use Data Comparison (External Modeling Area) 

  Occupied Housing Units Retail Employment Service Employment Other Employment 

RSA CAA OCTAM Subarea %Diff. OCTAM Subarea %Diff. OCTAM Subarea %Diff. OCTAM Subarea %Diff. 

              

              

Total External Area             
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2.3 Transportation Modeling Networks 

The OCTAM and the subarea model highway and transit (if applicable) networks must 
be consistent. Consistency checks should be made to compare the number of lanes 
on freeways and arterials. This evaluation should include high occupancy vehicles 
(HOV) lanes, toll lanes and auxiliary lanes. How HOV lanes, toll lanes and auxiliary 
lanes are addressed in the model may vary based on the subarea model 
requirements. These lanes may have lower per lane capacities than mainline lanes to 
more accurately reflect operating characteristics.  All freeway ramps within the primary 
area should be included in the subarea network with all ramp movements coded. 
While OCTAM highway and transit networks do not incorporate intersection control 
treatments, flexibility remains to incorporate intersection control treatments as 
appropriate in subarea networks. Network speed and capacity assumptions should be 
consistent with OCTAM although flexibility exists to refine assumptions based on local 
conditions. Network speed and capacity assumptions should be documented.  
 
The consistency criteria for arterial highways should be based on number of lanes, 
divided verses undivided, and smart street designation. Review of the OCTAM 
network assumptions by the cities should assist in facilitating resolution of network 
consistency issues. OCTA maintains two future networks, a constrained network 
which consists of future projects considered fundable and a MPAH network that 
assumes full buildout of the MPAH. Based on specific needs of the subarea model, 
future forecasts may require either the constrained network or the MPAH network. 
Although for most applications, the MPAH network should be assumed throughout 
Orange County, specifically external to the primary study area or the models 
jurisdiction. It should be noted that some arterial facilities are currently constructed 
above and beyond their MPAH classification and should be coded as such in the 
existing and future subarea networks. Subarea network development should not solely 
rely upon OCTAM networks but should be verified through aerial photography or field 
reconnaissance to ensure accuracy throughout the subarea study area. Development 
of the existing and future subarea networks should be documented clearly.       
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3. RECOMMENDED SUBAREA MODELING METHODOLOGY 

The intent of the subarea modeling methodology guidelines is to ensure consistency 
in subarea model development and application. The goal of this chapter is to establish 
procedures that would ultimately lead to models that yield similar results when the 
same set of socioeconomic/land use data and transportation system network are 
used. 
 
While this chapter provides a definitive analytical approach, Chapter 4 allows for 
optional procedures and methodologies, provided guideline criteria are satisfied. This 
flexible framework allows creativity and advancement in state-of-the-practice while 
maintaining an acceptable level of transportation modeling consistency in Orange 
County. 

3.1 Subarea Modeling Approach 

The proposed modeling methodology maintains consistency between the OCTAM 
regional model and the subarea model by instituting a hierarchical modeling approach. 
OCTAM provides the basic trip tables from which subarea models would refine upon 
to reflect the level of detail necessary to address specific local traffic issues. This 
concept establishes an OCTAM base year subarea trip table by converting the 
OCTAM trip tables to the subarea TAZ system. Likewise, an OCTAM forecast year 
(horizon year) subarea trip table would be converted to the subarea TAZ system. 
Since these subarea trip tables are a direct conversion of the OCTAM trip tables, they 
should produce similar results when assigned to the subarea network. These trip 
tables will serve as the basis for evaluating and comparing changes in subarea 
modeling methodologies and assumptions with OCTAM. 
 
A conceptual flow chart of the proposed subarea modeling methodology is shown in 
Appendix E. 

3.1.1 Tiered Zone Structure 

Historically, subarea models have incorporated a three-tiered zone structure 
approach: 

 Tier-1 (Consolidated Area):  This area is far removed from the focus of the subarea 
model, where the network and zone structure are highly conceptualized. In 
general, OCTAM TAZs in this area are aggregated to Community Analysis Areas 
(CAA) within Orange County, and to Regional Statistical Areas (RSA) for areas 
outside of Orange County.  

 Tier-2 (Buffer Area):  Tier-2 serves as a transition between the coarse grained Tier-
1 and the primary focus area of the subarea model. OCTAM TAZs are normally 
used in this area. 

 Tier-3 (Primary Area):  Tier-3 would typically include the jurisdictional boundary of 
a city, plus an extended area, with the intent of producing reasonably similar results 
with a neighboring city’s traffic model on adjacent roadway links. Within the primary 
modeling area, OCTAM TAZs are subdivided into smaller zones to provide the 



Orange County Subarea Modeling Guidelines Manual December 2017 

 

Orange County Transportation Authority                                      Page  3-2 

 

detail necessary to address local traffic circulation issues. The subarea TAZs 
within the extended primary modeling area should be consistent with the adjacent 
city’s model. 

 
As model processing speed have improved and more detailed components are 
incorporated into subarea models, the former tiered structure is no longer be the 
desired approach for the subarea model structure. While there are benefits to a tiered 
structure, and subdividing/disaggregating zones in the primary area is likely 
necessary, OCTA remains flexible in defining the appropriate model structure for 
subarea models. As processing speeds have improved and subarea models may 
incorporate a mode choice component, it is feasible to develop a subarea model that 
applies OCTAM directly with primary area subdivided zones. 

3.1.2 Highway Network 

Current OCTAM base year and future year networks will be provided and discretion is 
left up to subarea models as to the most appropriate and efficient way to develop the 
networks.  
 
Subarea models should appropriately account for HOV facilities as well as toll 
facilities. Subarea models that are directly impacted by the toll roads in Orange County 
should model them as toll roads. The toll road trip assignment must be consistent with 
OCTAM unless it can be demonstrated that better procedures and/or data are 
available to replace the OCTAM assumptions and procedures.  OCTA will provide 
highway network assumptions, including speed and capacity tables by facility type for 
peak and off-peak periods to assist in the development of subarea model highway 
networks.  
 

3.1.3 Transit Network 

All transit planning and modeling should be coordinated with OCTA, the regional 
public transit agency in Orange County. This guideline document accommodates 
options to analyze transit alternatives for transportation infrastructure improvements 
and project mitigation. While regional transit planning is the responsibility of OCTA, 
local agencies may want to assess local transit alternatives that would be funded 
through local and/or private sources. While OCTA is responsible for regional transit 
planning, subarea models may incorporate the OCTA, mode choice model as 
appropriate for local transit planning requirements.  
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Application of a mode choice model requires detailed coordination of a transit network. 
OCTA will make its current base year and future year transit networks available for 
subarea model application as appropriate. In addition, documentation defining transit 
network coding conventions can be provided. The OCTAM transit networks are very 
detailed and can be difficult to develop, update, maintain and apply.  Revising transit 
networks for subarea model application should be done with caution.  

3.2 Trip Generation 

A socioeconomic based trip generation procedure is recommended. The procedure is 
a two-step process: 1) convert city land use data to socioeconomic data, and 2) apply 
appropriate trip rates. In the first step, city land use data are converted to 
socioeconomic data based on the housing vacancy rates shown in Appendix B, and 
the employment conversion factors shown in Appendix C. Initially, the mid-range 
employment conversion factors in Appendix C should be used, and if warranted, 
adjustments within the range may be necessary to reflect local conditions. If subarea 
model employment conversion factors deviate from the range presented in Appendix 
C, appropriate justification is required to support application of factors that deviate from 
the recommended range, The second step of the process is to apply appropriate 
socioeconomic trip rates, shown in Appendix D, by OCTAM trip purposes. Under some 
conditions, adjustment to the vacancy rates presented in Appendix B and 
socioeconomic trip rates presented in Appendix D is warranted. Deviations from the 
rates presented must be justified through appropriate analysis and documentation.  
 
The subarea modeling methodology concept that has generally been applied in Orange 
County is to use the local trip generation model to develop production and attraction 
factors, which will be used to update the OCTAM based subarea trip tables. Production 
and attraction growth factors would be developed based on changes in productions 
and attractions estimated by the subarea trip generation model. These factors would 
then be applied to the trip distribution component of the subarea model, using the 
FRATAR redistribution algorithm to adjust the trip table. This procedure would 
theoretically preserve the regional trip distribution patterns, while providing subarea 
models with the ability to analyze land use alternatives.  

3.3 Trip Distribution 

Application of the OCTAM trip distribution model for subarea models is highly 
recommended. The OCTAM trip distribution model would be made available either 
through OCTA staff resources or by OCTA approved consultants (funded by the 
requesting agency) under OCTA oversight. In the past, the trip distribution component 
of the subarea model has been based on the FRATAR redistribution procedure. While 
still allowed, it is not the recommended approach. 
 
If FRATAR redistribution is pursued, the first step of the process is to transform the 
OCTAM trip tables to the subarea zonal structure by compressing and expanding the 
OCTAM TAZs to the appropriate subarea TAZs. In cases where OCTAM TAZs are 
subdivided into two or more subarea TAZs, the OCTAM trip ends will be proportioned 
based on the productions and attractions developed by the subarea trip generation 
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model. If the FRATAR redistribution routine is applied in the subarea model, it should 
be applied with caution as direct application of FRATAR models may significantly alter 
regional trip distribution activity. Implications of subarea model FRATAR redistribution 
should be fully evaluated prior to application. Application of the OCTAM trip distribution 
model may eliminate the need to apply the FRATAR redistribution procedure. 
 
In order to evaluate land use alternatives, production and attraction growth factors need 
to be developed using the subarea trip generation process. The growth factors would 
then be applied using a FRATAR trip redistribution process. Under certain conditions, 
it may be necessary to run a new OCTAM benchmark to supplement the FRATAR 
redistribution process. The OCTAM trip distribution model should be rerun if any of the 
following conditions occur: 
 
1. A change in land use of more than 100% in the subarea TAZ(s) corresponding to 

the relevant OCTAM TAZ. A significant change in land use quantities can influence 
zonal distribution patterns. 

2. Instances where the OCTAM TAZ has no trips and the corresponding subarea 
TAZ(s) has land use activity.  

3. Addition of a freeway or major arterial highway; generally a roadway that would 
provide a significant change in travel time. Addition of a missing link in a gridded 
network probably would not fit this definition. 

These guidelines are not hard and fast rules, and likely to change as the procedures 
are refined over time. Each guideline should be evaluated on its own merit. 

3.4 Mode Choice (If Applicable) 

Based on the level of analysis required to address specific local traffic circulation 
issues, there may not be a need for subarea models to incorporate a sophisticated 
mode choice model such as the one included in OCTAM. If a local agency desires to 
evaluate modal alternatives, they should coordinate with OCTA as OCTA is 
responsible for countywide transit planning efforts. Development of mode choice 
models may not be necessary for subarea models although the option to include a 
mode choice model exists to evaluate local transit applications as appropriate. As 
noted, OCTA retains jurisdiction over regional transit modeling and subarea models 
should not publish transit ridership forecasts for any regional transit components. Due 
to the sensitive nature of mode choice models and transit patronage forecasting in 
particular, caution should be used when applying a mode choice model for a subarea 
model. 
 
The OCTAM mode choice model would be made available either through OCTA staff 
resources or by OCTA approved consultants (funded by the requesting agency) under 
OCTA oversight. The OCTAM vehicle trip tables with any combination of the following 
modes can also be provided: single occupant vehicles, 2-person carpool, 3-or-more 
person carpool, transit, and toll road users (if requested). Transit trips can be provided 
by sub-modes including local bus, express bus, urban rail, and commuter rail as well 
as by mode of access including walk and auto access. 
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The OCTAM mode choice trip tables provide the subarea model with the capability to 
respond to inquiries pertaining to mode choice issues, albeit limited in ability to explore 
the full range of modal alternatives. The procedure is to first translate the OCTAM mode 
choice output to the subarea zone structure then calculate mode split percentages for 
each origin and destination pair or trip interchange. How the mode split percentages 
are calculated depends on whether the subarea trip generation model is based on 
person or vehicle trips. 
 
The mode split percentages would then be applied to the appropriate subarea person 
or vehicle trip table. This procedure will allow subarea models to estimate modal shares 
based on changes in travel demand resulting from an increase or decrease in trip 
generation. Major changes in the transportation system may require running the 
OCTAM mode choice model to properly reflect mode shift. Examples of major changes 
include significant changes in transit level of service, adding a major roadway or HOV 
facility and/or modeling transportation control measures that target single occupant 
vehicle trip reduction. 
 

3.5 Trip Assignment 

The two most common capacity restraint trip assignment methodologies used in 
Orange County are the equilibrium and incremental algorithms. Both of these methods 
are based on an iterative capacity restraint procedure. OCTAM and a few subarea 
models apply the equilibrium procedure, while other subarea models implement an 
incremental approach. While it is recommended that subarea models maintain an 
assignment procedure consistent with OCTA, including assignment by consistent time 
periods as OCTAM, the guidelines will evaluate each subarea assignment method on 
a case-by-case basis during the certification process. Alternative assignment 
procedures such as combined windowed/focused assignment procedures have 
successfully been implemented for subarea models to appropriately account for local 
assignment characteristics as well as regional assignment characteristics. Assignment 
procedures should be documented clearly with specific justification for implementation.  
 
OCTA can provide OCTAM trip tables by five trip purposes (home-based work, home-
based school, home-based other, work-based other and other-based other). OCTAM 
time-of-day and production-attraction to origin-destination factors should be applied to 
establish consistency with OCTAM. For subarea model applications, “peaking factors” 
could be applied based on traffic counts reflecting local peak-hour traffic 
characteristics. Toll facility assignment procedures should be considered during the 
development of the subarea model assignment procedure. Toll assignment procedures 
should be documented clearly for consideration during the certification review process.  

3.5.1 Post-Assignment Model Adjustment Methodology 

Traffic counts used to verify the trip assignment model should be substantiated for 
accuracy and rationalized for continuity before they are used in the trip assignment 
calibration/validation process. It should be recognized that traffic counts themselves 
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have daily and seasonal fluctuations and could vary by as much as fifteen percent 
(15%) within a given day. 
 
During the model base year validation process, it is common practice to calibrate the 
network model volumes with actual traffic counts. Some of the network calibration 
process includes verifying proper network access from zone centroid connectors, 
capacity assumptions, network speeds, as well as zonal productions and attractions. 
Caution must be exercised when making these network adjustments to avoid 
introducing biases in the network that might adversely affect future year forecasts. In 
spite of these adjustments, there may still be a need to adjust the “raw” model output 
to account for atypical network conditions and minor model aberrations. 
 
The Transportation Research Board National Cooperative Highway Research Program 
Report 255 (TRB NCHRP, 1991) established guidelines and procedures for adjusting 
transportation model outputs and developed criteria for acceptable levels of modeling 
accuracy. Specific model adjustment procedures following the NCHRP Report 255 
guidelines should be fully documented if they are applied in the subarea model. 
 
OCTAM incorporates a post-assignment model adjustment procedure that is 
consistent with the NCHRP 255. In adjusting the OCTAM future year forecast, the 
methodology compares the traffic assignment of the base year model with the forecast 
year model, and applies either their absolute difference or ratio, to the base year count 
data. If the link volume of the base year model is less than the base year count, the 
incremental difference between the base year and future year model is applied to the 
base year count volume, otherwise the ratio of base year and future year model is 
used.  

3.5.2 OCTAM Availability 

If a local agency requires special OCTAM model runs, this can be accommodated in 
one of two ways. One, the local agency, in collaboration with OCTA, would develop a 
work plan and general schedule agreeable by both parties. The work efforts could 
range from local staff doing most of the work, under OCTA oversight, to OCTA doing 
the work with local staff support, or combination thereof. 
 
Alternatively, the local agency requesting the model runs could contract directly with a 
consultant for services required. OCTA will also consider other proposals for making 
OCTAM more accessible to local agencies. 
 
OCTA typically maintains base year and horizon year models. While interim year 
models and networks are not typically maintained, demographic data exists for the 
development of interim year forecasts.  
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4. OPTIONAL MODELING METHODOLOGY 

The methodology presented in Chapter 3 is an integrated subarea modeling approach 
that promotes consistency with the OCTAM regional model. The methodology captures 
the full spectrum of the OCTAM capabilities, including use of the most current travel 
surveys and transportation data in the region. Implementing the methodology in 
Chapter 3 should help facilitate the consistency determination described in Chapter 5.  
 
However, this manual acknowledges that there are many ways in which subarea 
models can be constructed. This Chapter sets general guidelines and requirements for 
an optional subarea modeling methodology. 

4.1 General Consistency Requirements 

Subarea models would be considered consistent with OCTAM provided that they meet 
criteria established in Chapter 5. A subarea model certification process has been 
established in Chapter 6. 

4.2 Input Assumptions 

Model input data must be consistent with the requirements set forth in Chapter 2. 
 
A subarea model’s base (existing) year can potentially be different than the base year 
in OCTAM.  This can be accommodated as long as the comparison between the 
models is reasonable. 

4.3 Model Structure 

OCTAM is based on the traditional sequential modeling approach, therefore, it is 
recommended that subarea models be structured under this modeling framework. 
However, since there are many combinations of model structures within this 
framework, each subarea model structure will be evaluated on a case-by-case basis. 
In addition, consideration has been given to development of activity-based 
transportation models within the SCAG region. It is recommended that subarea models 
remain consistent with the current state of the modeling practices employed by OCTA 
at the time of subarea model development, although flexibility is provided in the 
structure of subarea model given the criteria established in Chapter 5 is satisfied. 
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5. CONSISTENCY DETERMINATION 

Each subarea model under consideration for consistency determination with OCTAM 
is required to satisfy the guidelines and criteria established in this chapter. Variances 
and final consistency determination will be made by OCTA with an appeal process as 
described in Chapter 6. Deviations from the established criteria will not necessarily 
result in an inconsistency finding with OCTAM. Deviations from the regional model may 
exist that can be sufficiently justified. OCTA remains flexible in reviewing consistency 
reports and will accept deviations from established criteria where warranted and 
appropriately documented. Appendix F provides a detailed checklist that OCTA uses 
to determine consistency with OCTAM. 
 
In the traditional four-step sequential modeling process, each modeling step is 
developed and validated independently. Consistency comparison between OCTAM 
and the subarea models shall also be done for each step of the modeling process. 
However, the OCTAM trip generation and trip distribution models are based on person 
trips, and most subarea models are based on vehicle trips, therefore, direct comparison 
cannot be made with these modeling components. Instead, the trip generation and trip 
distribution components of the subarea models shall be compared with vehicle trips 
from the OCTAM mode choice model. The subarea trip generation model shall be 
compared with the OCTAM mode choice vehicle trip end summaries (productions and 
attractions) and the trip distribution model would be compared directly with the OCTAM 
vehicle trip table (mode choice output). If, however, person trips are used in the 
subarea model, then comparisons shall be made at the appropriate corresponding 
modeling steps. 
 

Subarea consistency will be established by comparing OCTAM and the subarea model 
for each modeling step. This information will be used as a reference point for 
consistency findings and to provide a basis for comparing changes in the subarea 
modeling assumptions and input data. Consistency comparisons shall be made for 
both the OCTAM base year and horizon year projections. 
 
Base Year Consistency Comparison 
 
1. Convert OCTAM base year trip tables to the subarea zone structure and assign to 

the subarea network. 
o Compare results as specified in Section 5.4. 
 
Intent:  This comparison is to insure that there are no procedural and/or technical 
issues in the data conversion and application process. 
 

2. Apply subarea trip generation procedure to OCTAM base year socioeconomic data 
o Compare results between OCTAM and Subarea trip generation models as 

specified in Section 5.1. 
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Intent:  This comparison will illustrate differences in results between the subarea 
and OCTAM trip generation programs/methodologies, and help reconcile significant 
differences, if any. It should be noted that the base year may vary between subarea 
models and OCTAM. Subarea models have the discretion to identify an appropriate 
base year considering issues such as date of traffic counts or traffic count program 
and land use database information. For this task, differing base years between 
OCTAM and subarea models will not be an issue as the purpose of this task is to 
apply the subarea trip generation procedure to the OCTAM base year 
socioeconomic data. 
 

3. Apply subarea trip generation procedure to local land use/socioeconomic data and 
run the entire subarea model set.  
o Compare results as specified in the following sections. 

 
Intent:  This comparison will show the impact of differences between the OCTAM 
and the subarea model using local land use/socioeconomic data. 
 

Future Year Projections 
 
Consistency procedures similar to the base year comparisons shall be made to 
benchmark future year projections. 

5.1 Trip Generation 

The trip generation methodology and supporting computer programs shall be fully 
documented as described in Section 5.5. Trip generation shall be compared at two 
geographical levels: the primary modeling area and the entire modeling area. Table 5-
1 provides a format for comparing trip generation between OCTAM and the subarea 
model for the primary modeling area. Table 5-2 compares OCTAM and subarea trip 
generation by RSAs and CAAs.  This comparison is only necessary for RSAs and 
CAAs that are impacted by the subarea trip generation process. The trip productions 
and trip attractions of the subarea model should be considered consistent with OCTAM 
if the Base Year is within ten percent (10%) of the OCTAM trip productions and 
attractions summaries. As previously noted, any deviations greater than ten percent 
must be justified and documented thoroughly. The ten percent threshold, which is an 
industry standard often applied to the comparison of daily screenline forecast volume 
to count volume, has been assumed as a reasonable target for comparison to OCTAM 
model output for consistency purposes.   
 
It should be noted that the subarea model base year may differ from the OCTAM base 
year. A base year variance requires consideration regarding comparisons to the 
OCTAM base year for each model component. Subarea model documentation should 
discuss potential impacts to the comparison results considering different model base 
years. Comparisons of State Highway System or local circulation system historical daily 
traffic count data can provide some insight as to potential changes that may arise from 
comparisons amongst differing base years. 
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EXAMPLE 

Subarea models may require consideration of special generators in the trip generation 
process. OCTAM incorporates special generators for the following facilities: 
 

 Huntington State Beaches 

 John Wayne Airport 

 University of California at Irvine 
 
Various other trip generators may require a specialized approach to accurately forecast 
trip activity. Subarea models should clearly document any special generators 
incorporated into the subarea model trip generation component and justify special 
generator trip rate assumptions. 

Table 5-1  Trip Generation Comparison (Primary Modeling Area) 

OCTAM SUBAREA OCTAM SUBAREA MODEL % DIFFERENCE 

TAZ TAZ PROD. ATTR. PROD. ATTR. PROD. ATTR. 

1500 100 7000 5750 2500 2000   

 101   2000 1500   

 102   3000 2500   

Subtotal 7000 5750 7500 6000 7.1% 4.3% 

1550 103 5050 4500 2150 1975   

 104   3000 2650   

Subtotal 5050 4500 5150 4625 2.0% 2.8% 

 

 Table 5-2  Trip Generation Comparison (RSAs and CAAs Impacted by Change) 

  OCTAM SUBAREA  % DIFFERENCE 

RSA CAA PROD. ATTR. PROD. ATTR. PROD. ATTR. 

        

        

        

        

 

5.2 Trip Distribution 

The trip distribution modeling methodology and supporting computer programs shall 
be fully documented as described in Section 5.5. Table 5-3 through Table 5-5 provide 
a format for comparing the subarea vehicle trip table with OCTAM. The subarea trip 
distribution model should be considered consistent with OCTAM if all trip interchanges 
in Table 5-5 are within ten percent (10%). As previously noted, any deviations greater 
than ten percent must be justified and documented thoroughly. 
 
This comparison shall be made with the final subarea trip table for both the base year 
and horizon year projections. The purpose of this comparison is to evaluate and 
understand differences, if any, between OCTAM and the subarea model. 
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Table 5-3  Trip Distribution Summary (Subarea Model) 

 [PROD][ATTR] RSA - A RSA - B RSA - C RSA - D RSA - E RSA - F RSA - G RSA - H RSA - I RSA - J 
TOTAL 

PRODUCTIONS 

RSA - A            

RSA - B            

RSA - C            

RSA - D            

RSA - E            

RSA - F            

RSA - G            

RSA - H            

RSA - I            

RSA - J            

TOTAL 
ATTRACTIONS 

           

 

Table 5-4  Trip Distribution Summary (OCTAM) 

 [PROD][ATTR] RSA - A RSA - B RSA - C RSA - D RSA - E RSA - F RSA - G RSA - H RSA - I RSA - J 
TOTAL 

PRODUCTIONS 

RSA - A            

RSA - B            

RSA - C            

RSA - D            

RSA - E            

RSA - F            

RSA - G            

RSA - H            

RSA - I            

RSA - J            

TOTAL 
ATTRACTIONS 
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Table 5-5  Trip Distribution Summary (% Difference) 

[PROD][ATTR] RSA - A RSA - B RSA - C RSA - D RSA - E RSA - F RSA - G RSA - H RSA - I RSA - J 
TOTAL 

PRODUCTIONS 

RSA - A            

RSA - B            

RSA - C            

RSA - D            

RSA - E            

RSA - F            

RSA - G            

RSA - H            

RSA - I            

RSA - J            

TOTAL 
ATTRACTIONS 
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5.3 Mode Choice (If Applicable) 

The mode choice modeling methodology and supporting computer programs shall be 
fully documented as described in Section 5.5. The mode choice model outputs shall 
be summarized by RSAs, as well as by the primary modeling area. Comparison shall 
be made between the subarea model and OCTAM. Table 5-6 through Table 5-8 
provide a format for this comparison. The subarea mode choice model (or factored 
modal shares) should be considered consistent with OCTAM if all modal trips are 
within ten percent (10%). As previously noted, any deviations greater than ten percent 
must be justified through clear documentation. 
 
Note:  This comparison is not required if the subarea modeling methodology in 
Chapter 3 is followed. 
 

Table 5-6  Mode Choice Model Summary (Subarea Model) 

 VEHICLE OCCUPANCY  NON-
MOTORIZED ZONE SINGLE 2-PERSON 3 OR MORE TRANSIT 

PRIMARY      

RSA - A      

RSA - B      

RSA - C      

RSA - D      

RSA - E      

RSA - F      

RSA - G      

RSA - H      

RSA - I      

RSA - J      

TOTAL      
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Table 5-7  Mode Choice Model Summary (OCTAM) 

 VEHICLE OCCUPANCY  
NON-

MOTORIZED ZONE SINGLE 2-PERSON 3 OR MORE TRANSIT 

PRIMARY      

RSA - A      

RSA - B      

RSA - C      

RSA - D      

RSA - E      

RSA - F      

RSA - G      

RSA - H      

RSA - I      

RSA - J      

TOTAL      

 
 

Table 5-8  Mode Choice Model Summary (% Difference) 

 VEHICLE OCCUPANCY  NON-
MOTORIZED ZONE SINGLE 2-PERSON 3 OR MORE TRANSIT 

PRIMARY      

RSA - A      

RSA - B      

RSA - C      

RSA - D      

RSA - E      

RSA - F      

RSA - G      

RSA - H      

RSA - I      

RSA - J      

TOTAL      

 



Orange County Subarea Modeling Guidelines Manual December 2017 

 

Orange County Transportation Authority Page  5-8 

 

5.4 Trip Assignment 

The trip assignment modeling methodology and application of supporting computer 
programs shall be fully documented as described in Section 5.5. Trip assignment 
consistency findings shall be based screenlines, as described in Section 5.4.1. 
Screenline comparisons shall compare OCTAM post-assignment model adjusted 
forecast traffic volumes to the subarea model forecast volumes. A clear distinction as 
to whether the subarea model forecast volumes have been adjusted must be provided. 
If a post-assignment model adjustment process is applied to subarea assignment 
results, the adjusted volumes shall be compared to OCTAM. 

5.4.1 Screenline Validation 

For comparison purposes, screenlines will minimally be established at the westerly, 
easterly, northerly, and southerly extremes of the primary modeling area boundary. In 
addition, a longitudinal and latitudinal screenline crossing at approximately the center 
of the primary modeling area shall also be minimally used to compare the subarea 
model ADT with OCTAM. Figure 5-1 shows an example of how the screenline 
locations should be established.  The total ADT of each subarea screenline should be 
within ten percent (10%) of the corresponding OCTAM screenline as defined by 
industry standards. NCHRP 255 provides more detailed screenline standards based 
on total screenline traffic flow and these can be referenced as appropriate. As 
previously noted, any deviations greater than ten percent must be justified and 
documented thoroughly. Table 5-9 provides an example of how the screenlines shall 
be compared. Each circulation system segment that crosses a screenline should be 
reported in the comparison table. While independent arterials or freeway segments 
may deviate significantly from OCTAM, the detailed summaries assist OCTA in further 
refining the regional model to local conditions as warranted.  
 
As the objective in subarea model validation is to compare existing forecast volumes 
to traffic count volumes, every effort should be made to obtain appropriate existing 
traffic count volumes across the model screenlines. Traffic counts should correspond 
to the base year of the subarea model. Subarea models are responsible for the 
collection of traffic count data but it should be noted that OCTA maintains a traffic 
count database that is available as necessary to potentially supplement traffic count 
programs to obtain existing traffic count data to validate subarea models. The 
screenline validation must clearly note the subarea and OCTAM base years and 
document potential validation implications associated with a potential base year 
inconsistency. If adjustments are made to count or forecast volumes to ensure an 
appropriate comparison between OCTAM and subarea model forecasts, these 
adjustments must be clearly documented and justified.  

5.5 Full Disclosure Documentation 

The subarea modeling methodology must be fully documented and include all the 
information necessary to replicate validation of the base year subarea model by 
OCTA. All information used for subarea model development and application are to be 
disclosed for purposes of corroborating model validation. This includes the full 
subarea model stream, if requested.  No “black-box” model will be accepted. Since 
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the current modeling methodology is based on application of independently developed 
sequential models, each model set must be validated independently. However, 
aggregate application of the sequential models may require the need to revalidate the 
models with empirical data using sound statistical procedures. In any event, the 
validation of the subarea model must be fully documented before any consistency 
findings can be made. 

5.5.1 Computer Files/Programs (For Model Corroboration) 

The purpose of this Section is to encourage standardization of subarea modeling 
procedures as well as the modeling software used in subarea models. Standardization 
facilitates OCTA review of subarea models and provides an environment to readily 
share data and software development products between agencies. As noted 
previously, OCTAM is currently based on the TransCAD modeling software system.  
 
In order to corroborate modeling results, the input highway network and trip tables 
used for trip assignment shall be provided in an appropriate format compatible with 
OCTAM . Other computer files (GIS layer of subarea TAZs, if available) that OCTA 
deems necessary to corroborate the subarea baseline and benchmark runs must also 
be provided. Subarea models that use modeling software other than that being applied 
by the current version of OCTAM may be required to provide sensitivity test runs 
specified by OCTA for purposes of corroborating the subarea modeling results. 
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Table 5-9  Trip Assignment Screenline Comparison 

 (1) (2) (3) (4) % DIFFERENCES 
 

SCREENLINE COUNTS 
OCTAM/ 

SUBAREA 
OCTAM SUBAREA (1) Vs. (2) (2) Vs. (3) (1) Vs. (3) (1) Vs. (4) (3) Vs. (4) 

          

TOTAL (Westerly)          

          

TOTAL (Easterly)          

          

TOTAL (Northerly)          

          

TOTAL (Southerly)          

          

TOTAL (Longitudinal)          

          

TOTAL (Latitudinal)          

 

Note:  (2) OCTAM/SUBAREA is OCTAM Trip Tables applied to subarea network. 
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Figure 5-1 
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6. CERTIFICATION PROCESS 

All subarea models sanctioned for use in OCTA’s mandated programs such as 
competitive funding programs or MPAH purposes must be certified by OCTA for 
consistency with OCTAM. Subarea models will retain this certification until newer OCP 
data are adopted and incorporated in OCTAM. After that time, local agencies have 
one year to update their subarea model with the latest OCP and OCTAM data or use 
OCTAM for use in OCTA’s mandated programs. OCP data is generally updated every 
four years (see Notes on page 1-1). 
 
Subarea models that are found consistent with OCTAM, as determined by 
requirements in Chapter 5, will receive a written certification (or re-certification) of 
consistency. Subarea models that are found to be inconsistent with OCTAM will be 
provided with suggestions on how to make the model consistent. The city may request 
that unresolved or disputed issues be referred to an appeal process. While OCTA may 
certify that a model is consistent with OCTAM, OCTA does not assume responsibility 
for subarea model forecasts. Subarea model forecasts that are developed and/or 
released based on a model that has been refined subsequent to a certification finding 
and prior to a re-certification finding should not be advertised as output from a model 
consistent with OCTAM. OCTA may not recognize forecasts from a refined model if 
refinements have been made subsequent to a finding of consistency. 
 
As noted in Section 1.3, careful consideration should support the decision to develop 
a subarea model. As OCTAM can be applied for a wide variety of projects, 
development of a subarea model assumes that a model will provide lasting utility. 
Maintenance of a local model through the update process noted above requires 
resources and these should be considered when deciding whether to develop a 
subarea model.  

6.1 Appeal Process 

A Technical Review Committee will be established to review disputes on subarea 
model consistency findings and make recommendations to OCTA. The Technical 
Review Committee will be comprised of OCTA staff, representatives from two Orange 
County cities and two modeling consultants representing the private sector if feasible. 
OCTA will make the selection based on local/regional modeling knowledge and 
expertise, with concurrence from the Orange County  Traffic Forum. 
 
Step 1 

The agency/consultant provides OCTA with comprehensive documentation of the 
subarea model and submits the model for review by OCTA. If necessary, OCTA will 
meet with the agency/consultant to discuss any modeling/data issues. OCTA will 
provide a finding of consistency or document specific issues hindering a consistency 
finding following evaluation of the subarea model. If the subarea model is found to be 
inconsistent with OCTAM, it shall be modified to be consistent. OCTA will make every 
effort to provide timely subarea model reviews.    
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Step 2 

The agency/consultant that submitted a subarea model under dispute will be given an 
opportunity to present their case to the Technical Review Committee. The committee 
evaluates the issues and makes a recommendation to OCTA. Committee reviews will 
be performed in a timely fashion in coordination with the subarea model sponsoring 
agency/consultant.  

 
Step 3 

OCTA receives the Technical Review Committee’s recommendation, reevaluates the 
issues, and makes a final decision on consistency findings.   
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APPENDIX A 

 
OCTAM Socioeconomic Zonal Variables 
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OCTAM SOCIOECONOMIC ZONAL VARIABLES 
OCTAM 4.0 

 
 

Total Occupied Dwelling Units (TOCDU):  Occupied single-family detached housing 
units. 

Resident Population (RPOP):  Total persons living in households excluding 
institutionalized persons in census-defined group quarters. 

Employed Residents (REM):  Total employed persons 16 years and over (including 
part-time workers, self-employed workers and unpaid family workers). 

Group Quarters Population (GQPOP):  Only persons in non-institutionalized group 
quarters.   

Total Employment (EMP):  All employees including military personnel, civilian 
personnel and self-employed. 

Retail Employment (RE):  All employees in Retail employment. 

Service Employment (SE):  All employees in Service employment. 

Public School Employment (PSCH):  All employees in K-12 public school 
employment.  

Other Employment (OTH):  Total Employment excluding Retail, Service 
Employment, and Public School Employment. 

School Enrollment (SEN):  Total number of students attending public and private 
elementary, junior high, and high schools. 

University Enrollment (UEN):  Total number of students attending major public and 
private colleges and universities. 

Acres:  Total acreage of zone. 

Median Household Income (MHHINC):  Median household income in 2010 dollars. 
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APPENDIX B 

 
Housing Unit Vacancy By City 

 
 

Note: The vacancy rates used in Orange County Projections are United States 
Census data and applied at the census tract level.    
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HOUSING UNIT VACANCY BY CITY 

OCTAM 4.0 

CITY 2012 Vacancy 2040 Vacancy 

ALISO VIEJO 3.5% 2.6% 

ANAHEIM 6.1% 4.2% 

BREA 3.5% 2.6% 

BUENA PARK 3.8% 3.0% 

COSTA MESA 5.2% 4.3% 

CYPRESS 2.6% 1.9% 

DANA POINT 11.0% 10.0% 

FOUNTAIN VALLEY 2.7% 2.0% 

FULLERTON 5.2% 4.1% 

GARDEN GROVE 3.6% 2.9% 

HUNTINGTON BEACH 4.9% 4.0% 

IRVINE 5.7% 3.8% 

LA HABRA 4.7% 4.2% 

LA PALMA 2.8% 2.4% 

LAGUNA BEACH 16.2% 15.4% 

LAGUNA HILLS 5.2% 5.2% 

LAGUNA NIGUEL 4.3% 3.4% 

LAGUNA WOODS 13.1% 11.9% 

LAKE FOREST 3.2% 2.6% 

LOS ALAMITOS 3.3% 2.6% 

MISSION VIEJO 3.0% 2.5% 

NEWPORT BEACH 12.3% 11.0% 

ORANGE 3.9% 3.3% 

PLACENTIA 3.0% 2.3% 

RANCHO SANTA MARGARITA 3.4% 2.8% 

SAN CLEMENTE 7.9% 7.3% 

SAN JUAN CAPISTRANO 4.6% 3.9% 

SANTA ANA 4.8% 4.0% 

SEAL BEACH 10.6% 9.7% 

STANTON 4.1% 3.0% 

TUSTIN 4.8% 3.7% 

Unincorporated 3.8% 3.2% 

VILLA PARK 2.0% 1.7% 

WESTMINSTER 5.4% 4.6% 

YORBA LINDA 3.4% 2.8% 

Orange County 5.4% 4.3% 

Source: Orange County Projections 2014 Modified   
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APPENDIX C 

 
Typical Employment Conversion Factors 
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TYPICAL EMPLOYMENT CONVERSION FACTORS 
(June 2001) 

  Employment Type (Percentage Ranges) 

Land Use Category Conversion Rates Range Retail Service Other 

Commercial 2.25 –2.75 employees/TSF1 60% - 90% 10% - 40% 0% – 5% 

Office/Office Park 3.00 – 4.00 employees/TSF 0% – 5% 20% – 30% 65% - 80% 

R&D/Light Industrial/Business Park 2.50 – 3.50 employees/TSF 0% – 5% 0% - 30% 60% - 100% 

Heavy Industrial 2.00 – 2.50 employees/TSF 0% 0% 100% 

Warehouse 1.00 – 2.00 employees/TSF 0% 0% 100% 

Restaurant 3.00 – 5.00 employees/TSF 100% 0% 0% 

Medical Office/Post-Office/Bank 3.50 – 4.50 employees/TSF 0% - 10% 70% - 100% 0% – 20% 

Government Office/Civic Center 3.00 – 4.00 employees/TSF 0% – 5% 50% - 70% 25% – 50% 

Hospital 2.50 – 3.00 employees/TSF 0% 70% - 80% 20% – 30% 

Library/Museum 1.50 – 2.50 employees/TSF 0% 100% 0% 

Hotel/Motel 0.75 – 1.25 employees/room 0% - 10% 70% - 80% 10% – 30% 

Schools 0.08 – 0.12 employees/student 0% 0% 100% 

Golf Course 0.50 – 0.70 employees/acre 0% - 10% 90% - 100% 0% 

Developed Park/Athletic Fields 0.20 – 0.40 employees/acre 0% 80% - 100% 0% – 20% 

Park 0.05 – 0.10 employees/acre 0% 80% - 100% 0% – 20% 

Agricultural 0.01 – 0.05 employees/acre 0% 0% 100% 

 
1 Thousands of Square Feet 
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Socioeconomic Data Trip Rates 
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SOCIOECONOMIC DATA  TRIP RATES 

(June 2001) 

           

VARIABLE 
Single Family 
Residential 

Multi Family 
Residential 

Population 
Employed 
Residents 

Income 
(Million $) 

Retail 
Employment 

Service 
Employment 

Other 
Employment 

School 
Enrollment 
(Student) 

Univ./College 
Enrollment 

PRODUCTION TRIP RATES 

HBW 0.00 0.00 0.00 1.27 0.00 0.00 0.00 0.00 0.00 0.00 

WBO 0.00 0.00 0.00 0.00 0.00 1.83 1.07 1.01 0.00 0.00 

HBO 1.05 0.60 0.24 0.00 13.00 0.00 0.00 0.00 0.00 0.00 

HBS 0.89 0.46 0.11 0.00 11.00 0.00 0.00 0.00 0.00 0.00 

OBO 0.44 0.43 0.00 0.00 2.00 5.20 1.08 0.24 0.00 0.20 

HBUniv 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

HBSch 0.00 0.00 0.15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ATTRACTION TRIP RATES 

HBW 0.10 0.10 0.00 0.00 0.00 1.24 1.24 1.26 0.00 0.00 

WBO 0.25 0.25 0.00 0.00 0.00 3.44 0.60 0.54 0.00 0.20 

HBO 0.40 0.39 0.00 0.00 1.00 3.46 0.90 0.10 0.00 0.00 

HBS 0.00 0.00 0.00 0.00 0.00 5.54 0.00 0.00 0.00 0.00 

OBO 0.41 0.45 0.00 0.00 2.00 4.84 1.10 0.20 0.00 0.20 

HBUniv 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.91 

HBSch 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.88 0.00 

DAILY 3.54 2.68 0.54 1.27 29.00 25.55 5.99 3.35 0.88 1.51 

           

Note:  These trip rates were developed by Urban Crossroads in corroboration with Austin-Foust Associates and OCTA.    
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Subarea Modeling Methodology (Flow Chart) 
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Subarea Modeling Methodology
(September 2004)
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Subarea Model Consistency Review Checklist 
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R
e

q
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m
e

n
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Comments

I.  Existing Subarea Infrastructure Verification

1.  Model Input Data Consistency

a. Zone Structure 

b. Existing Model Network

c. Future Model Network

2.  Trip Generation Consistency

a. Subarea TG Procedure with Base Year OCTAM SED

3.  Screenline Comparison To OCTAM*

a. Existing 

b. Future

II.  Subarea Existing Baseline Model

1.  Socioeconomic Data

a. Comparison to OCTAM

(Primary Modeling Area)

b. Comparison to OCTAM

(External Modeling Area)

2.  Trip Generation

a. Comparison to OCTAM

(Primary Modeling Area)

b. Comparison to OCTAM

(RSAs and CAAs)

3.  Trip Distribution 

a. Comparison to OCTAM

4.  Mode Choice 

a. Comparison to OCTAM

5.  Trip Assignment

a. Screenline Comparison to OCTAM

III.  Subarea Future Baseline Model

1.  Trip Generation

a. Comparison to OCTAM

(Primary Modeling Area)

b. Comparison to OCTAM

(RSAs and CAAs)

2.  Trip Distribution 

a. Comparison to OCTAM

3.  Mode Choice 

a. Comparison to OCTAM

4.  Trip Assignment

a. Screenline Comparison to OCTAM

b. Post-Processing Methodology

IV. Full Subarea Model Disclosure Documentation

a. Computer Files/Programs

*Assignment of OCTAM Trip Tables (disaggregated to the Subarea zone structure) to the Subarea Network

Subarea Model Consistency Review Checklist

City Traffic Analysis Model -- DATE

Consistency Areas
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