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DEPARTMENT OF TRANSPORTATION 
OFFICE OF THE DIRECTOR 
P. 0. BOX 942873 
SACRAMENTO, CA 94273-0001 
TDD (916) 445-5945 
(916) 445-2201 

June 15, 1990 

Members, California Legislature 
State Capitol 
Sacramento, CA 95814 

Dear Members: 

GEORGE DEUKMEJl"-N, Governor 

Pursuant to Chapter 1427, Statutes of 1988 (AB 1239-Moore), the 
Department is pleased to transmit the following report 
"Smart Corridor Statewide Study". The statute requires the 
Department to study the feasibility of and provide preliminary 
costs for the application of Smart Corridor technologies in the 
Los Angeles, San Diego, Sacramento, and San Francisco Bay Area 
regions. The requirement for the In-Vehicle Motorist Information 
and Navigation System Demonstration included in the statute is 
being reported concurrently by the Department in a separate 
document. 

A Smart Corridor is a cooperative effort of state, regional, and 
local traffic agencies involved in congestion relief. The 
corridor is one in which all facilities, including freeways and 
surface streets, are managed to minimize traffic congestion. 
This will be accomplished by integrating a number of existing and 
new technologies into a comprehensive traffic management system. 

The report describes the process that was used by the consulting 
team and steering committee to identify possible corridor 
candidates. Each corridor was evaluated and those that had major 
apparent deficiencies were eliminated. The report provides an 
analysis and estimated costs (initial and 10-year operations and 
maintenance) associated with each corridor, the estimated 
benefits derived from savings in delay, and a cost-benefit ratio 
for each identified corridor. Also, for each identified 
corridor, a location map, evaluation summary, and brief narrative 
are provided. 

Friday, May 18, 1990, the report was reviewed by the 
Departmental Transportation Advisory Committee (DTAC). 
Their comments and concerns are identified in their letter, 
located in the appendix. DTAC's concerns must be addressed 
when an individual corridor is studied for potential 
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implementation. Their concerns, however, are generally outside 
the scope of this preliminary report on potential areas for 
future development. Any need for policy statements on corridor 
implementation may ultimately take the form of state-local 
cooperative agreements. 

Sincerely, 

rr'\ . I .\ , /11v\.:L 1 ' 1)...1 
RO 'I' K. BEST 
Dife tor 

Ericl sure 
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EXECUTIVE SUMMARY 

This report is prepared pursuant to Chapter 1427, Statutes of 1988 (AB 1239 -
Moore), a copy of which is provided in Appendix A. The project was conducted by 
JHK & Associates under contract to the California State Department of 
Transportation, Contract 51J587 and is entitled "The Smart Corridor Statewide 
Study". The purpose of the project is to identify combined freeway and surface 
street corridors where significant congestion exists and where "Smart Corridor" 
concepts will prove cost effective in reducing the congestion. 

SMART CORRIDOR CONCEPTS 

A "Smart Corridor" is one in which an agency's control and response decisions 
are made in concert with the actions of the other agencies involved in handling 
traffic congestion. Typically the agencies will include the California Department of 
Transportation (Caltrans), the California Highway Patrol (CHP), local emergency 
services providers, and local transportation departments. In addition to these 
"active" operators of transportation facilities, the planning and implementation of 
Smart Corridors will require direct involvement of the county transportation 
commissions. In fact, the coordinated planning and response is expected to be a 
major benefit of implementing Smart Corridor features. 

A Smart Corridor is also one in which all facilities, including freeways and 
surface streets, are used at their maximum efficiency during both normal periods of 
congestion and when an incident has occurred. This will normally involve freeway 
surveillance and control, ramp metering, improved traffic signal control, incident 
detection and response, motorist service patrols, and other traffic management 
features. 

Finally, a Smart Corridor actively involves the motorist by providing drivers 
with the information needed to make intelligent decisions on the best route to 
travel, given existing traffic conditions. The information is to be timely and 
accurate so that the driver makes the correct choice when planning a trip and in 
real time while driving through the corridor. In some cases, the motorists may delay 
trips, cancel trips, or use alternatives to their normal route. Motorist information 
opportunities include commercial radio and television, changeable message signs, 
highway advisory radio, telephone call-in, computer bulletin boards, etc. They also 
include more sophisticated elements such as in-vehicle navigation systems, special 
television messaging, and dedicated in-vehicle radio signalling. 

AREAS OF THE STATE THAT WERE STUDIED 

Assembly Bill 1239 identified the Los Angeles, San Diego, Sacramento and San 
Francisco Bay Area regions of California as the areas to be studied. In the Los 
Angeles region this includes the urbanized portions of Los Angeles, Ventura, San 
Bernardino, Riverside, and Orange Counties. This corresponds to Caltrans Districts 
7, 8, and 12. The San Diego region covers the urbanized areas of San Diego County 
and is within Caltrans District 11. 

The Sacramento region concentrated on the immediate area around the City of 
Sacramento and is within Caltrans District 3. For the San Francisco Bay Area 
region, the urbanized portions of San Francisco, San Mateo, Santa Clara, Santa 
Cruz, Alameda, Contra Costa, Marin, Sonoma, and Napa Counties were included. 
These counties comprise District 4 of Caltrans. 

ES-1 



____________ jhk & J"r,c1Jte, 

All freeways in the six Cal trans Districts noted above (District 3, 4, 7, 8, 11, 
and 12) were reviewed to assess the level of congestion and opportunities for 
implementing Smart Corridor techniques. 

BACKGROUND, THE LOS ANGELES DEMONSTRATION PROJECT 

The conceptual design phase of the project in Los Angeles, known as the Smart 
Corridor Demonstration Project, preceded this study. The design and 
implementation phases are ongoing. The project in Los Angeles evaluated the 
traffic surveillance and control technologies, incident management procedures, 
opportunities for improved motorist information, and procedures for coordinating 
the actions of the various responsible agencies to minimize the delays to motorists. 

The Demonstration Project included a 12.5 mile section of the Santa Monica 
Freeway in Los Angeles, 5 parallel surface streets, and approximately 17 connector 
streets that tie the freeway and surface street network together. The Smart 
Corridor Demonstration Project was a cooperative effort, involving Caltrans, the 
CHP, Los Angeles Department of Transportation, Los Angeles Police Department, 
and the Los Angeles County Transportation Commission. The Southern California 
Rapid Transit District and the Automobile Club of Southern California also 
participated in the project. 

The Demonstration Project identified several technologies and procedures 
which can be used to more effectively manage traffic. The improvements involve 
all of the operating agencies working cooperatively to manage daily and incident 
based congestion. The improvements, although costly, are expected to return $24 to 
$32 Million in road user benefits annually. 

The results of the conceptual design phase of the Demonstration Project 
indicated that there is promise for improving traffic conditions using advanced 
traffic management and motorist information systems. The benefits are gained 
through applying a broad range of techniques in a complimentary manner. 

PROJECT APPROACH 

The process for this Statewide Smart Corridor Study, then, examined the areas 
where congestion exists and reviewed opportunities for balancing traffic across the 
available network using the technologies and procedures recommended in the 
Demonstration Project in Los Angeles. 

Exhibit ES-1 provides an overview of the process used to define the potential 
corridors. As shown on the exhibit, two types of activities were undertaken in 
completing the project. The consulting team activities are shown on the block 
diagram on the left of the exhibit. 

The challenge of the project was to complete a comprehensive review of over 
1,000 miles of freeways in the heavily travelled corridors in California's major urban 
areas and maintain a consistent approach in their evaluation. To assist in 
completing the project quickly, the work was segmented into three regions: one 
covering the Sacramento and San Francisco Bay Area (Caltrans Districts 3 and 4); a 
second covering the more urbanized areas of Los Angeles, Ventura, San Bernardino 
and Riverside Counties (Caltrans Districts 7 and 8); and a third covering San Diego 

ES-2 



Identify 
ComdOr 

Elements 

I 

PROJECT ACTIVITIES 
STEERING 

COMMITTEE ACTIVITES 

, 

" 

"I 

Project 
Kick·Ol1 

I 

Develop 
Evaluation 

Criltna 

Identify 
Potential 
ComdOrs 

I 

Conduct 
lrilial 

Screening 

I 

Comclor 
Field 

Reviews 

' I 

Conduct Final 
Screening and 

Evaluation 

I 

Develop 
Project 

Recommendations 

I 

Project 
Reporting 

Exhibit ES-1 

Overview of Project Activities 

Information 
EJ:cl'\ange 

Review and 
Approve 

Review Ind 
Approve 

Review and 
Approve 

Review Ind 
Approve 

....._ _____________________ jhk. MIC 

ES-3 



____________ jhk & J,S[)(IJte, 

and Orange Counties (Caltrans Districts 11 and 12). Region team leaders and 
technical staff were assigned to each region. 

The teams for each of the three regions proceeded in parallel through the 
activities to points where major review was required. The regional leaders were then 
brought together, along with the Steering Committee, to insure that uniform 
approaches were being used. The entire team was also brought together to develop 
the overall program recommendations. 

Consultant activities were initiated by a workshop with the Steering 
Committee and the development of corridor evaluation criteria. Potential corridors 
were then defined through a review of available data and through meetings with 
various representatives of the districts and local agencies. This was followed by an 
initial screening of the corridors. 

After approval of the corridors, a more detailed evaluation was undertaken. 
This included estimating costs and benefits for applying Smart Corridor technologies 
in the corridors and corridor "drive throughs" to examine all alternate routes for 
environmental and land use compatibility. The corridors were then ranked to 
develop a program from the candidate projects. 

A second set of activities were those undertaken by the Steering Committee 
appointed for this project. The committee included a representative of the Caltrans 
Headquarters office, selected Cal trans District staff, representatives from two 
transportation commissions, and representatives from two major cities that might 
be involved in future programs. 

The committee served the strong role of providing a broad spectrum review of 
the consultant activities. The committee provided immediate feedback on the 
interim products of the study, as well as providing the needed perspective of several 
types of agencies that might ultimately be involved in a Statewide Smart Corridor 
program. Specific input from the committee was provided at the beginning of the 
project; after the corridor selection criteria were developed; when the initial 
corridor identification and screening was completed; after the final corridors were 
identified; and by reviewing the Draft Final Report for the project. Their 
assistance was an invaluable element in completing the project in the short time 
period available. 

PROJECT CONCLUSIONS 

The following represent the overall conclusions of the consultant team. In 
general, these conclusions have been reviewed and concurred in by the Steering 
Committee for the project. It is important to note that the conclusions are based 
primarily on existing conditions, modified to reflect known construction projects. 
Conclusions will need to be tempered by latest information as the projects move 
toward implementation, particularly in light of potential changes in funding 
programs. 

Corridor Opportunities 

There are several corridors throughout the State that will benefit from the 
application of Smart Corridor technologies. Exhibit ES-2 presents a summary of the 
analysis of potential corridors. As shown on the exhibit, over 120 corridors were 
initially considered and 39 were identified for final consideration. Of the 39, 16 
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Exhibit ES-2 

CORRIDOR ANALYSIS SUMMARY 

Caltrans Corridors Eliminated Eliminated Corridors 

District Identified Initial Final Final 
Screening Screening Evaluation • 

3 - Sacramento 7 4 

4 - SF Bay Area 28 13 

7 - Los Angeles 48 22 

8 - San Bernardino/ 14 12 

Riverside 
11 - San Diego 13 7 

12 - Orange County 13 2 

Total■ 123 fiO 

• Includes seven! corridors which were combined so totals 
do not match across to •Corridors Identified•. 

NOTES: 

0 3 

5 9 

6 17 

0 2 

3 2 

0 6 

14 39 

1. Category 1 Projects show a benefit cost ratio of over 3 to 1 and were in the top 
one-half of all corridors using the criteria and corridor scoring process. 

2. Category 2 Projects show a benefit cost ratio between 1 to l and 3 to l. 

3. Category 3 Projects do not show a positive benefit cost ratio under current 
conditions but offer promise in the future as travel growth continues in the 

corridors. 

Category 

I 

0 

4 

8 

l 

I 

2 

16 

Prognm Categories 
Category Category Traffic 

2 3 Operations 
(Future) Centers 

I 2 I 

2 3 I 

6 3 I 

0 l I 

0 l I 

2 2 I 

11 12 6 
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off er the highest benefit/cost ratios and corridor rating (Category 1 with 
benefit/cost ratios over 3 to 1). An additional 11 offer positive benefit/cost under 
existing conditions and will be significantly more effective by the time they could 
be implemented, given normal travel growth (Category 2 with benefit/cost ratios 
between 1 to 1 and 3 to 1). The remaining 12 (Category 3, benefit/cost ratios less 
than 1 to 1) do not warrant immediate implementation, however, they are good 
candidates for future implementation. 

As a final note regarding Exhibit ES-2, traffic operations centers, or TOC's, 
are shown for each of the districts. This reflects the fact that a traffic operations 
system (TOS) • uses the TOC to control the features in the field and to provide a 
center for coordinating responses to congestion. For Smart Corridor elements of a 
TOS to function, it is necessary for the "building block" of a TOC to be in place. All 
Caltrans districts covered by this project are in the process of implementing or 
upgrading a TOC, however, they are not funded for full implementation. Given this, 
the TO C's are shown for completeness. 

Program Summary 

Exhibit ES-3 provides a cost summary for the Statewide Smart Corridor 
program. Projects which offer immediate promise require an implementation 
program of approximately $414 Million.•• In addition, the implemented projects 
would require a commitment to operations and maintenance. Simply, Smart Corridor 
applications of TOS/TOC components require active, continuing management of 
traffic and this requires resources. As shown on the exhibit, the ten year operations 
and maintenance costs for the immediate program are estimated at approximately 
$439 Million, exceeding the initial implementation costs. 

At the same time, the project in Categories 1 and 2 are estimated to return a 
benefit of over $3.5 Billion in the ten year period. When compared to the total ten 
year costs of the corridors, an overall benefit/cost ratio of over 4 to 1 results. This 
is a conservative estimate of the returns which may be expected. 

Although the Category 3 corridors also indicate an overall positive 
benefit/cost, this is caused by a single corridor that was moved into this category 
because of programmed construction. Without the one corridor, the net benefit/cost 
for this category is less than 1 to 1. It is important to note, however, that 
congestion is increasing in the corridors and they are likely to be warranted in the 
near future. With all categories considered, an implementation cost of $583 Million 
is estimated. This would result in a need for a 10 year operations and maintenance 
budget of $614 Million. 

•• 

In all cases, the overall goal is to consider a coordinated traffic operations 
system or TOS. The TOC is the center through which operations of a TOS 
occurs. Generally, TOS/TOC is used together to describe the "system" • 

All costs in 1990 dollars. 
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Exhibit ES-3 

PROGRAM COST SUMMARY 

Capital and Operations and 
lmplemcntatioo Costs Maintenance Costs 
(Costs in $ Millioos) (Costs in $ Millions) 

Traffic Operations Center $24 $46 

Category I Projects $247 $243 

Category 2 Projects $143 $150 

Subtotal Immediate $414 $439 

Projects 

Category 3 (Future) $169 $175 

Projects 

Total Program $583 $614 

TOT AL 10 YEAR PROGRAM COST SI. 197 

NOTES: 

1. Category 1 Projects show a benefit cost ratio of over 3 to 1 and were in the top 

one-half of all corridors using the criteria and corridor scoring process. 

2. Category 2 Projects show a benefit cost ratio between 1 to 1 and 3 to 1. 

3. Category 3 Projects do not show a positive benefit cost ratio under current 

conditions but offer promise in the future as travel growth continues in the 

corridors. 

4. All costs are expressed in 1990 dollars. 

5. Category 3 benefits do not include corridor 12-1. 
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A further breakdown of the corridors, showing their costs, benefits, and 
scoring is given on Exhibit ES-4. The District and Corridor reference numbers 
relate to segments shown on summary maps for each district. These maps are given 
as Exhibits ES-5 through ES-10. One map is provided for each district. The maps 
indicate all corridors considered, those eliminated in initial screening, those 
eliminated in final screening, and the corridor number and category rating of those 
corridors included in the final recommendations. 

Agency Involvement 

Another essential feature of the Smart Corridor concept is the cooperative 
response of all involved agencies. The technology applied to the problems will be of 
limited value if the agencies do not use it effectively. This means that a strong 
commitment of agencies such as Caltrans, the CHP, and local agencies is required if 
the program is to be successful. 

A strong leadership role is required at the highest levels of the State and at 
each of the involved agencies to insure that the people responding at the operations 
level understand the mandate for cooperative problem solving. Simultaneously, a 
team spirit must be developed from the ground up to insure that the operations staff 
view the Smart Corridor program as assisting them in their mission of minimizing 
traffic congestion. 

This commitment at all levels is evidenced by the emphasis being given to 
alleviating urban congestion in California. The Demonstration Project, and projects 
which may result through this Statewide study, are setting the stage for longer term 
intelligent vehicle and highway systems (IVHS) programs. 
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RANKING OF CORRIDORS BY CATEGORY Exhibit ES-4 ' 

D1stnct I l l.nlual l 10 Year O&M I 
Cost Cost 

TRAFFIC OPERATIONS CENTER COSTS 

3 - Sacramento $2,301,500 $4,401,400 

"' - San Francisco Bay Area SS,112,650 SI0,332,400 

7 - Los Angeles SS,304,150 SI0,440,400 

8 - San Bernardino / R1verS1de S2,308,SOO $4,401,400 

1 , - San Diego S3 ,"69 '400 $6,160,400 

12 - Orange County SS,000,400 SI0,230,400 

Total TOC Costs $23,573,600 S45,9I0,400 

Total Category Costs (1,2, & 3) $559,213,744 $561,171,714 

Total Program Costs $512,157,344 $614,159,114 

Dislricl/ 

I 
Deacriptioa 1 B/C Ratio I Score I lllilial 

I 
IOY•rO&M I Annual 

Comdor Cost Cost Benefit 

CATEGORY 1 
7 - 31 1-405 between 1-110 and 1-10 9.94 714 Sl7,443,904 Sll,559,119 S35,773,200 

4 - 15 Route 910 I 510 between 9.01 713 SI 1,371,103 SI0,771,306 Sl9,95 I ,200 

Route 110 and Powell Street 
7 - 4 1-5 between 1-605" Route 60 1.96 766 SI 1,771,473 Sl2,219,720 S21,SS6,IOO 

7 - 2b Route 60 between 1-S & 1-605 1.45 621 SI 1,043,590 Sl3,777,191 S20, 977 .200 

7 - 40 1-405 between 1-10 alld US IOI 1.27 721 SU27,S79 Sll,391,177 Sl6,717,610 

12 - I 1-405 from Route 22 to 1-5 1.06 668 $20,670,005 S2l,707,150 S34, 142,400 

4 - I Route IOI between Blossom 7.75 606 S23,624,773 S20,342,946 S34,066,IOO 

Hill Road and Route 237 

4 - 17 Route 10 between Powell 7.67 567 Sl,158,119 Sl,375, Ill Sl3,212,000 

Street and San Pablo Avenue 

11 - 2 1-1 from 1-5 to I-IS 5.71 711 Sl9,306,ll l Sl7,S90,421 s:n ,056,400 

7 - 20 Route 91 between 1-110 and 5.04 614 Sl6,656,139 Sl7,0l4,675 Sl6,914,IOO 

Beach Boulevard 

4 - 22 Route 210 between Magdalena 4.33 S02 S24,53S,076 Sl9,314,517 Sll,997,200 

Avenue and Route 101 

7 - 27 1-110 between 1-405 and 1-10 3.93 731 $14,344,533 Sl4,711,942 Sil ,441,000 

7 - 22 US 101 between Valley Circle 3.11 714 Sll,970,566 SI 1,112,103 Sl4,611,000 

Boulevard and 1-S 

I - 10 Route 91 between Maple 3.62 562 $7,631,399 $9,519,619 $6,231,600 

Street " La Sierra A venue 
12 - 4 Route ss from 1-405 to 3.41 600 Sl2,691,946 Sl3,459,10S Sl,917,200 

lloute 91 

7 - I 1-S, 1-10, US 101 and 1-110 3.03 610 Sl9,437,32I SIS,425,355 SI0,564,100 

(DownlDWII Loi ADple1 Rill&) 

Total Cateaorv I $247,200,437 $243,212,034 $305,215,210 
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DistncL' 

I 
Delcript1011 , e,c Rab-0 

Score I l.a11.1.al I IOY~~M I Annual 
Comdor Coat Benefit 

CATEGORY 2 
12 - 3 Route 22 from 1-405 10 2.42 726 Sl2,IOO, 108 Sl6,045,190 $6,991,200 

Route 55 
7 - 21 US IOI between 1-110 and 2.33 763 Sl2,797,669 Sl2,201,457 $5,119,400 

Route 134 

7 - 34 1-210 between Route 134 and 2.23 468 Sl4,006,074 Sl4,054,519 $6,246.000 I 
Route 30 

12 - 6 Route 91 from lmpenal Highway 2 04 585 Sl4,422,019 Sl6,625,315 $6,332,400 , 

10 Buch Boulevard I 
7 - 2a 1-10 between 1-5 and 1-605 1.70 530 Sl4,IS4,993 Sl5,230,686 $4,996,800 

4 - 12 Route IIO betwNn Roule 237 1.56 427 S12,794,176 Sl3,926,519 $4,161,600 
and Dec:■ 10 Road 

4 - 13 Roule IIO between Decato 1.46 319 Sl2,434,671 Sl2,214,635 $3,614,400 

Road and Route 238 
7 - 43 1-605 between 1-405 and 1-5 1.45 414 Sl3,617,400 Sl4,271, 125 $4,048,200 

3 - 3 Route 5 I between Route 50 1.42 426 SI0,243, 741 SI0,911,913 S2,995,200 
ud Route IO 

7 - 37 I 405 between 1-605 ud 1.03 675 Sl5,722,016 Sl5,053,053 $3,178,IOO 
1-110 

7 - 6 1-5 between Route 110 and 1.03 516 S9,529,434 S9,56),479 Sl,972,IOO 

Route 134 

TOl■ I C■ legory 2 $142,592,301 SISO,II0,661 $S0,3S6,IOO 

CATEGORY 3 (FulllR Projects) 

12 - I 1-5 from Oso Parkway 10 5.39 656 S21,717,6IO S21, 191,120 NA 
Euchd 

7 - 44 1-605 between 1-5 and 1-10 0.90 491 Sll,573,058 Sl3,074,122 S2.214,000 

4 - 3 Route 99 between Route 0.13 307 S20,956,171 $20,442,573 SJ,432,600 
237 and Route 92 

7 - II Route 60 between 1-605 and 0.68 497 Sl4,052,665 Sl5,171,578 SI ,976.400 
Route 71 

7 - 41 1-405 between US 101 and 1-5 0.63 461 SI0,333,471 SI0,335,639 SI ,303,200 

12 - 5 Route 57 from 1-5 0.51 5SO SI I, 139,046 SI 1,513,303 Sl,144,IOO 
to Route 90 

I - I 1-10 between Su Bernardino/ 0.34 447 $10,191,041 SI 1,671,435 $741,600 

L.A. County Line & 1-15 
4 - 14 Route IIO between Route 0.27 412 $13,362,171 Sl3,304,23 I $720,000 

231 111d Route 910 
3 - 2 Route SO between 1-5 ud 0.22 371 Sl3,IOl,121 Sl3,214,432 $595,IOO 

Mather Field Road 
I I - 7 1-5 from 1-15 to 1-1 0.21 476 Sl0,197,135 $9,907,492 $423,000 

3 - 7 Route 99 ~ Stockton 0.21 445 SI0,091,491 $9,325,391 $417,600 
Boulevard and It.out& SO 

4 - II Route 17 / IIO between Lark 0.20 441 $21,919,149 Si7,772,303 S792,000 
Avenue and Route 237 

T Olal C■tetN>l'Y 3 Sl69,491,006 Sl74,716,019 SIJ,761,000 
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District 3 
Corridor Summary Map 
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1. INTRODUCTION 

This report presents the results of the Statewide Smart Corridor Study 

conducted by JHK & Associates under contract to the California Department of This 

report is prepared pursuant to Chapter 1427, Statutes of 1988 (AB 1239-Moore). A 

copy of the legislation is provided in Appendix A. This bill authorized the use of 

Petroleum Violation Escrow Account (PVEA) funds to assist in the development and 

implementation of "Smart Corridor" concepts on the Santa Monica Freeway and 

parallel surface streets in Los Angeles and mandated this study to determine the 

applicability of identified technologies to other urban areas in California. 

A "Smart Corridor" is one in which an agency's control and response decisions 

are made in concert with the actions of the other agencies involved in handling 

traffic congestion. Typically the agencies will include the California Department of 

Transportation (Caltrans), the California Highway Patrol (CHP), local eme_rgency 

services providers, and local transportation departments. In addition to these 

"active" operators of transportation facilities, the planning and implementation of 

Smart Corridors will require direct involvement of the county transportation 

commissions. In fact, the coordinated planning and response is expected to be a 

major benefit of implementing Smart Corridor features. 

A Smart Corridor is also one in which all facilities, including freeways and 

surface streets, are used at their maximum efficiency during both normal periods of 

congestion and when an incident has occurred. This will normally involve freeway 

surveillance and control, ramp metering, improved traffic signal control, incident 

detection and response, motorist service patrols, and other traffic management 

features. 

Finally, a Smart Corridor actively involves the motorist by providing drivers 

with the information needed to make intelligent decisions on the best route to 

travel, given existing traffic conditions. The information is to be timely and 

accurate so that the driver makes the correct choice when planning a trip and in 

real time while driving through the corridor. In some cases, the motorists may delay 

trips, cancel trips, or use alternatives to their normal route. Motorist information 

opportunities include commercial radio and television, changeable message signs, 
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highway advisory radio, telephone call-in, computer bulletin boards, etc. They also 

include more sophisticated elements such as in-vehicle navigation systems, special 

television messaging, and dedicated in-vehicle radio signalling. 

AREAS OF THE STATE THAT WERE STUDIED 

Assembly Bill 1239 identified the Los Angeles, San Diego, Sacramento and San 

Francisco Bay Area regions of California as the areas to be studied. In the Los 

Angeles region this included the urbanized portions of Los Angeles, Ventura, San 

Bernardino, Riverside, and Orange Counties. This corresponds to Caltrans Districts 

7, 8, and 12. The San Diego region covered the urbanized areas of San Diego County 

and corresponded to Caltrans District 11. 

The Sacramento region concentrated on the immediate area around the City of 

Sacramento and corresponds to Caltrans District 3. For the San Francisco Bay Area 

region, the urbanized portions of San Francisco, San Mateo, Santa Clara, Santa 

Cruz, Alameda, Contra Costa, Marin, Sonoma, and Napa Counties were included. 

These counties comprise District 4 of Caltrans. 

All freeways in the six Caltrans Districts noted above (District 3, 4, 7, 8, 11, 

and 12) were reviewed to assess the level of congestion and opportunities for 

implementing Smart Corridor techniques. 

BACKGROUND, THE LOS ANGELES DEMONSTRATION PROJECT 

The conceptual design phase of the project in Los Angeles, known as the Smart 

Corridor Demonstration Project, preceded this study. The design and 

implementation phases are on-going. The project in Los Angeles evaluated the 

traffic surveillance and control technologies, incident management procedures, 

opportunities for improved motorist information, and procedures for coordinating 

the actions of the various responsible agencies to minimize the delays to motorists. 

The project examined a 12.5 mile section of the Santa Monica Freeway (Interstate 

10) from the central business district of Los Angeles westerly to Santa Monica. This 

section, with daily traffic volumes as high as 310,000, is one of the most heavily 

travelled highways in the world. 
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The Demonstration Project also includes 5 parallel surface streets and 

approximately 17 connector streets that tie the freeway and surface street network 

together. The five parallel streets provide significant capacity, generally having 2 

to 4 lanes in each direction of travel. The streets also are generally covered by 

peak hour parking restrictions, providing added capacity during these periods. 

The Smart Corridor Demonstration Project was a cooperative effort, involving 

Caltrans, the CHP, Los Angeles Department of Transportation, Los Angeles Police 

Department, and the Los Angeles County Transportation Commission. The Southern 

California Rapid Transit District and the Automobile Club of Southern California 

also participated in the project. 

The Demonstration Project identified several technologies and procedures 

which could be used to more effectively manage traffic. These are summarized on 

Exhibit 1-1, duplicated from the final report for the Demonstration Project. An 

overall improvement program totalling $50 Million was recommended by the project. 

The expected benefits from the Demonstration Project are summarized on Exhibit 

1-2, also extracted from the final report. 

As can be seen from the exhibits, a comprehensive set of improvements was 

identified. The improvements involve all of the operating agencies working 

cooperatively to manage daily and incident based congestion. The improvements, 

although costly, are expected to return $24 to $32 Million in road user benefits 

annually. This is a significant return given the initial cost. 

Given the results of the conceptual design phase of the Demonstration Project, 

there is promise for improving traffic conditions using advanced traffic management 

and motorist information systems. The benefits are gained through applying a broad 

range of techniques in a complimentary manner. That is, essentially all features are 

needed to facilitate the close coordination of the agencies, to allow for response 

plans to be quickly implemented, and to provide the motorists with the timely 

information needed for intelligent decision making. 

The process for this Statewide Smart Corridor Study, then, examined the areas 

where congestion exists and reviewed opportunities for balancing traffic across the 

available network using the technologies and procedures recommended in the 

Demonstration Project. 
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Exhibit 1-1 

BA.SIC SYSTEM FUNCTIONS OF THE SMART CORRIDOR DEMONSTRATION PROJECT 

SMART CORRIDOR SYSTEM (Smart Corridor Team Members) 

Operations Plans 
Decision Matrix/Expert System 
Public Information Elements 

LOS ANGELES DEPARTMENT OF TRANSPORTATION g.ADOT) 

Traffic Signal Control 
Surface Street Changeable Message Signs (CMS) 
Surface Street Highway Advisory Radio (HAR) 
Expert System for ATSAC System 
Surface Street Closed Circuit Television (CCTV) 
Surface Street Incident Response Team 
Traffic Engineering Improvements 
Intersection and Parking Control 
LADOT Communications Network 
Cooperative Public lnformat1on with Caltrans and CHP 
Operations Planning 

CAL TRANS 

Freeway Surveillance 
Ramp Metering 
Expert System for Caltrans 
Connector Metering 
Freeway Changeable Message Signs (CMS) 
Freeway Highway Advisory Radio (HAR) 
Freeway Closed Circuit Television (CCTV) 
Freeway Major Incident Management Team 
Caltrans Communications Network 
Accident/Enforcement Site Development 
Motorist Information System 

FM/SCA Digital Radio 
Teletext 
Pathfinder 
Cooperative Public Information with CHP and LADOT 

Central Database System 
Dial-in Telephone 
Computer Bulletin Board 
Commercial Radio (feed through CHP system) 
Commercial Television (video and graphics) 

Operations Planning 
Central Database System 
Smart Corridor Expert System and Decision Matrix 

CALIFORNIA HIGHWAY PATROL 

Call Boxes 
Tow/Patrol Services 
Cellular Traffic Call-in 
Cooperative Public Information with Caltrans and LADOT 
Commercial Radio System Feed 

LOS ANGELES COUNTY TRANSPORTATION COMMISSION 

Public Information Program 
Project Evaluation 

Source: Smart Corridor Demonstration Project Conceptual Design Study, "Final 
Report", JHK c!c Associates, October, 19&9, 
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Exhibit 1-2 

S01111.ARY OF SMART CORRIDOR DEMONSTRATION PROJECT IIIPACTS 

Overall Corridor Impacts 

o Total travel time will be reduced by approximately 3.8 to 5.2 million vehicle 
hours per year (11 - 1596). Fuel consumption will decrease by approximately 
1.3 million gallons per year (2.5%). 

o Vehicle emissions will generally decrease; hydrocarbons: 300,000 kgs/yr (896); 
carbon monoxide: 4 million kgs/yr (1596); nitrous oxides: little or no change. 

o Intersection delay will be reduced nearly 2 million vehicle hours/yr (2096). 

o The number of vehicles stopping at intersections will decrease by 
approximately 3596. 

o Annual savings due to reduced travel time and fuel consumption will reach 
approximately $24-32.5 million.* 

Individual Driver Impacts 

0 

0 

0 

0 

0 

* 

Average freeway speeds during peak commute periods will increase from 15-35 
mph to 40-50 mph. 

The occurance of recurring stop-and-go freeway conditions will decrease 
substantially. 

The average freeway trip duration will decrease by nearly 1296. 

Average surface street speeds during peak commute periods will increase from 
20 mph to 22 mph (1196). 

The average surface street trip duration will decrease by nearly 1396. 

Cost savings based on fuel costs of $1.00 gallon and time costs of 
$6.00/vehicle-hour. (Caltrans is currently using $8.00 per vehicle hour.) 

Source: Smart Corridor Demonstration Project Conceptual Design Study, "Final 
Report", JHK & Associates, October, 1989. 
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ORGANIZATION OF THIS REPORT 

In addition to these introductory comments, the report contains the following 

sections. 

2. Process Description 

This section provides an overview of the process used by the consulting 
team and the project Steering Committee to complete the study. 

3. Analysis of Corridors 

Included in this section are discussions of the corridors identified for 
consideration, a summary of those corridors that did not pass the 
screening processes, and a corridor by corridor review of those 
considered in the final program. For each final corridor, a location map, 
evaluation summary, and brief narrative are provided. The section is 
organized by Caltrans district. 

4. Program Recommendations 

In this section, recommendations for the overall Statewide Smart 
Corridor program are provided. Corridors are grouped by priority, based 
primarily on the results of the evaluation matrices included in Section 3 
and the relative benefit/cost ratios of the corridors. Costs are presented 
by priority category and for the overall program. 

Appendices 

Appendix material is provided covering the enabling legislation, the corridor 
rating process, and the costs for each corridor. 
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2. PROCESS DESCRIPTION 

The project scope dictated an objective, consistent examination of potential 

corridors throughout the State. The identification and evaluation also needed to 

consider the significant variety of factors involved in applying improved traffic 

management and motorist information. Several of the factors are measureable, 

such as existing congestion, others are more judgmental, such as the impacts the 

project may have on existing land use. Given the magnitude of the potential 

projects, the process also needed to quickly identify those which should receive final 

consideration. Exhibit 2-1 provides an overview of the process used to define the 

recommended projects. 

PROJECT APPROACH 

As shown on the exhibit, there were two types of activities undertaken in 

completing the project. The activities undertaken by the consulting team are shown 

on the block diagram on the left of the exhibit and these activities are described 

below. A second set of activities were those undertaken by the Steering Committee 

appointed for this project. The members of the Steering Committee are shown on 

Exhibit 2-2. As can be seen, the committee included a representative of the 

Caltrans Headquarters office, selected Caltrans District staff, representatives from 

two transportation commissions, and representatives from two major cities that 

might be involved in future programs. 

The committee served the strong role of providing a broad spectrum review of 

the consultant activities. The committee provided immediate feedback on the 

interim products of the study, as well as providing the needed perspective of several 

types of agencies that might ultimately be involved in a Statewide Smart Corridor 

program. Specific input from the committee was provided at the beginning of the 

project, after the corridor selection criteria were developed, when the initial 

corridor identification and screening was completed, after the final corridors were 

identified, and by reviewing the Final Report for the project. Their assistance was 

an invaluable element in completing the project in the short time period available. 
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Exhibit 2-2 

STEERING COIIIO'M'EE MEMBERS 

NAME 

Robert Zimowski 
James McCrank 

Steven Leung 
Anson Nordby 
James Helmer 
Paul Maxwell 

Dianne Perrine 

CONSULTANT ACTIVITIES 

AGENCY 

Caltrans Headquarters 
Caltrans District 4 
Caltrans District 7 
City of Los Angeles 

City of San Jose 
Metropolitan Transportation Commission 

Los Angeles County Transportation Commission 

The challenge of the project was to complete a comprehensive review of over 

1000 miles of freeways in the heavily travelled corridors in California's major urban 

areas and maintain a consistent approach to evaluating the opportunities for traffic 

management and motorist information improvements. To assist in managing the 

project, the work was segmented into three regions: one covering the Sacramento 

and San Francisco Bay Areas (Caltrans Districts 3 and 4); a second covering the 

more urbanized areas of Los Angeles, Ventura, San Bernardino and Riverside 

Counties (Caltrans Districts 7 and 8); and a third covering San Diego and Orange 

Counties (Caltrans Districts 11 and 12). Region team leaders and technical staff 

were assigned to each region. 

The teams for each of the three regions proceeded in parallel through the 

activities to points where major review was required. The regional leaders were 

then brought together, along with the Steering Committee, to insure that uniform 

approaches were being used. The entire team was also brought together to develop 

the overall program recommendations. The following summarizes the major 

consultant activities. 
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Develop Evaluation Criteria 

To insure that the team maintained objectivity and consistency in the 

evaluation process, it was essential to develop uniform criteria against which 

corridors would be compared. Two sets of criteria were developed: one to initially 

screen the candidates which were identified; and the second for the more detailed 

evaluation. The criteria were documented in a working paper and reviewed and 

approved by the Steering Committee. The criteria developed for the project are 

shown on Exhibit 2-3. The criteria were weighted by the Steering Committee and 

consultant team at a later step in the process to assess their relative importance. 

Identify Potential Corridors 

A comprehensive review of congestion and traffic flow information was made 

to identify corridors that are currently congested. Interviews were conducted with 

members of the Steering Committee and with the District offices of Caltrans. 

Selected meetings were also held with transportation com missions in the regions. 

The data review and meetings resulted in a list of over 120 segments (generally 5 to 

15 miles in length and 2 to 3 miles in width) that should be considered in the study. 

Conduct Initial Screening 

A two stage evaluation process was used as part of the project. The initial 

stage was to screen the entire list of candidate corridors to identify those that had 

major apparent deficiencies in terms of potential use of Smart Corridor technology. 

The initial screening criteria, shown on Exhibit 2-3, relate primarily to levels of 

congestion and the availability of alternate routes, with the logic that the worst 

problems should be addressed first and that there had to be an opportunity to do 

something about the congestion through use of alternative routes. Corridor width 

and length were also considered along with data availability. Corridors eliminated 

at this stage did not have documented congestion levels which would provide 

significant benefit if eliminated; that is, would not produce a positive benefit cost 

ratio, or no alternate routes with available capacity would be identified. 

The screening process reduced the candidate list from the 120 identified to 

approximately 60 final candidates. The final list was reviewed and approved by the 

Steering Committee. Exhibits showing the lists by district, those eliminated during 

initial screening, and the reasons for eliminating the corridors are given in Appendix 

B. 
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Exhibit 2-3 

PROJECT SELECTION CRITERIA 

CRITERIA FOR INITIAL SCREENING 

1. Satisfies Corridor Definition 

2. Freeway Congestion/Capacity 

3. Alternative Parallel Routes 

4. Data Availability 

CRITERIA FOR DETAILED EVALUATION 

1. Freeway Congestion/Capacity 

2. Surface Street Congestion/Capacity 

3. In-Place Control Features 

4. Accidents/Incidents 

5. Number of Jurisdictions/ Agencies 

6. Local/Regional Commitment 

7. Part of Potentially Larger System 

8. Environmental Concerns 

9. Land Use Compatibility 

10. Data Availability 

11. Cost 

12. Benefit/Cost Analysis 
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Identify Corridor Elements 

The elements to be used in the corridors were identified in parallel with the 

more detailed evaluations. The elements to be applied to the corridors were those 

identified for use in the "Smart Corridor Demonstration Project - Conceptual Design 

Study"!.), which served as a forerunner to the Statewide project. The recommended 

elements include: 

o Freeway surveillance and incident detection 
o Ramp metering 
o Traffic signal control 
o Coordination of ramp meters and signals 
o Closed circuit television 
o Highway advisory radio 
o Changeable message signs 
o Improved motorist information through: 

Commercial radio ties 
Commercial television ties 
Dial-in highway advisory telephone 
Computer bulletin boards 
Information feeds to new technology devices 

o Freeway service patrols 
o Incident management teams 
o Accident investigation sites 
o Coordinated Caltrans, CHP, and local agency response 

Corridor Field Reviews 

During the final evaluation, several potential alternate routes were identified 

for each of the corridors. Field reviews were made on each of the alternate routes 

to determine land use compatability, levels of existing congestion, route 

discontinuities and other features that would significantly affect the use of the 

alternates. The field reviews were also used to identify additional alternatives that 

were not apparent from the review of available information. The field reviews, 

although time consuming, proved invaluable in identifying "fatal flaws" in the 

alternatives. 

1. "Smart Corridor Demonstration Project - Conceptual Design Study", JHK & 
Associates for the City of Los Angeles, October, 1989. 
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Conduct Final Screening and Evaluation 

Using the information collected from involved agencies and the field review 

data, a final screening was conducted. This screening further reduced the candidate 
* corridors by 14, leaving 46 corridors for final evaluation. An evaluation matrix 

was then developed using the criteria identified early in the project. The individual 

criteria were weighted by the Steering Committee and consultant team to assess the 

relative importance of the criteria. Each element in the matrix was then compared 

with the characteristics of the corridor and scored to reflect the corridors 

performance under each of the criteria. A rating scale of O to 10 was used for each 

of the criteria, with 10 indicating that the corridor fully satisfied the criteria and 0 

indicating that the corridor satisfied none of the requirements of the given criteria. 

The process used to assign the 1 to 10 ratings is shown in Appendix D. The 

worksheet used in the final evaluation is shown on Exhibit 2-4. The final list of 

corridors and the weightings of the criteria were reviewed and approved by the 

Steering Committee. Completed work sheets for each of the corridors are provided 

in Section 3 of this report. 

Develop Project Recommendations 

Each of the corridors was rated using the factors of: rating from the 

evaluation matrix, cost, and benefit/cost. The corridors were grouped, primarily by 

estimated benefit/cost, to reflect their relative priority. Program level budgets 

were identified for each corridor and for each group of corridors. 

A base program of providing traffic operations centers in each of the Caltrans 

Districts included in the study was developed. The reason for identifying this 

element is the simple conclusion that it is impractical to implement Smart Corridor 

technologies without a traffic operations center (TOC) to coordinate the day by day 

operation of the TOS systems. These TOS/TOC's are in various stages of planning 

and implementation now, and are considered integral to continuing the Smart 

Corridor program. 

* Several of the corridors were combined as part of the final analysis. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: Description : 

Criteria Data Corridor 
Value Rating 

I Freeway capacity/congestion level 
2 Surface street capacity/congestion 
J Local/Regional committment 
4 L.and use compatibility 
5 Accident/Incident history 
6 Environmental 
7 Number of jurisdictiona 
8 Part of larger system 
9 In-place control features 

IO Data availability 

Costs 
Initial (Capital and Implementation) 
10 Year Operations and Maintenance 
Total $0 

Annualized Cost $0 

Benefits 
Annual Benefit $0 

Benefit/Cost Ratio 

Exhibit 2-4 

EVALUATION WOR~SHEET 

Weight Extension Comments 

24 0 

21 0 
13 0 
II 0 
9 0 
7 0 
6 0 
4 0 
3 0 
2 0 

100 0 
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Project Report 

The final step in the process is the documentation of project results. This 

report is the primary product of that effort. This final report is complemented by 

appendix data and earlier working papers. 

The process proved effective in allowing the project to move quickly through 

the vast amount of information and corridor opportunities and identify those 

considered primary candidates for near term implementation. In all geographic 

areas studied, additional corridors have potential and/or will become more critical 

as travel demand increases, however the ones identified by the study process 

represent the more immediate problems and opportunities. 
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3. ANALYSIS OF CORRIDORS 

This section provides summary information regarding the corridors considered 

in the project, identifies those that were considered for implementation, and 

reviews the major characteristics of the individual corridors. The corridor 

information is presented on a Caltrans district by district basis. An overview of all 

corridors for the district is given first, followed by information on each of the 

corridors considered during the final evaluation. The information for each corridor 

includes a narrative summary of the corridor, a network map, and the evaluation 

matrix. Three appendices support Section 3. Information on the corridors that were 

eliminated in the initial screening is summarized in Appendix B. Cost information 

shown on the evaluation matrix for each corridor is supported by an explanatory 

discussion and cost worksheets provided in Appendix C. The rating scales used in 

assessing the corridors against the criteria are given in Appendix D. 

In evaluating the corridors, emphasis is placed on conditions existing today. 

Improvements to existing freeways or streets were evaluated only when funding was 

certain and programs well defined. As funding programs become more specifically 

developed for major reconstruction, priorities for TOC/TOC and Smart Corridor 

type improvements should be re-assessed. That is, each defined corridor will require 

a "preliminary engineering" phase prior to moving to final implementation. This will 

allow the results of proposed funding measures to be considered. Regardless, the 

levels of improvements identified for the corridors are expected to be warranted. 

Costs are also presented in 1990 dollars. 
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CALTRANS DISTRICT 3 - THE SACRAMENTO AREA 

The initial review of traffic and congestion data and interviews with local 

staff resulted in the identification of 7 potential corridors for the application of 

Smart Corridor technology in the Sacramento Area. The corridors are shown on 

Exhibit 3-1. The first page of the exhibit shows all 7 corridors in graphic form and 

the second page summarizes information for the 3 final corridors. Of the 7 

corridors, 6 are located in the immediate vicinity of Sacramento and 1 is located on 

Interstate 80 in the Auburn area. 

During the initial screening process, 4 of the corridors were eliminated from 

detailed consideration. Three of the corridors (3-1, 3-5, and 3-6) were eliminated 

primarily because of the low existing delay levels. Although congestion is occurring, 

it is not of the level that compares with other candidate corridors. All of the 

corridors offer opportunities for future consideration but would not be a priority at 

this time. The fourth corridor (3-4) was eliminated primarily because of the lack of 

availability or continuity of alternate routes. As noted earlier, summary 

information as provided to the Steering Committee for discussion or the eliminated 

routes is included in Appendix B. 

The remaining 3 corridors (3-2, 3-3, and 3-7) were included in the final 

evaluation and are discussed on following pages. As a note, all of the final corridors 

in the Sacramento area have relatively low delay when compared to others in the 

State. This will impact the priorities assigned to the corridors under this study 

which emphasizes immediate needs. Given the growth occurring in the Sacramento 

area, however, the corridors will become more critical in the near future and should 

continue to receive attention. 
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Corridor 3-2 

This corridor covers an 11.6 mile section of State Route 50 between Interstate 
5 and Mather Field Road. The corridor serves commuting traffic from developments 
east of Sacramento to the downtown area. The corridor also serves recreational 
traffic bound to the Lake Tahoe area. Mather Air Force Base, near the eastern end 
of the corridor is also a major traffic generator. Although Mather Air Force Base is 
scheduled for closure in 1993, it is likely that equivalent trips may be expected in 
the future. Growth is occurring in the corridor and travel demands may be expected 
to increase significantly in the corridor. Given the available parallel route, 
consideration was given to extending the corridor easterly, however, congestion 
levels did not warrant the extension. 

Exhibit 3-2 shows the network included in the corridor. The primary alternate 
in the eastern portion of the corridor is Folsom Boulevard which was designated as 
Route 50 prior to construction of the freeway. This alternate route is extended 
across town to the west of Route 51 (Business 80) via the one-way couplet of P and 
Q Streets and connects with the 1-5 freeway. A significant capacity restriction 
occurs on Folsom Boulevard in the vicinity of Sacramento State University where 
the street is reduced to one lane of travel in each direction as it passes under a 
railroad overcrossing. In addition, it is also reduced to one lane in each direction at 
its western terminus before joining Capitol Avenue. 

Cost estimates have been made for construction to alleviate these capacity 
restrictions. In addition, secondary alternates have been identified which are 
considerably more circuitous but could be used for incident management purposes 
when additional capacity may be needed. This secondary alternate turns at Power 
Inn Road, opposite Howe Avenue, and uses a combination of Fruitridge Road, 
Stockton Boulevard, and Broadway to approach the western end of the corridor and 
tie into Routes 99, Business 80, and 1-5. (Note Broadway between Stockton and 65th 
is residential and not a suitable alternative). Light rail transit is provided in the 
corridor and park and ride lots are provided at its present terminus at Butterfield 
Way and Power Inn Road. Both locations are adjacent to Folsom Road. Access to 
Route 99, southbound, can also be provided via the secondary alternate route. The 
connection to Route 99 is via Fruitridge Road. Routes north of Folsom Boulevard 
proved unsuitable because of residential developments east of the downtown area. 

Exhibit 3-3 is a summary of the evaluation matrix for the corridor. As noted, 
the congestion level is not high, compared to other locations in the State. The 
accident history is also not severe, given overall conditions throughout the State. 
There is ramp metering in the corridor, with 13 on-ramps currently controlled. The 
effective operation of these ramp meters is one of the reasons that the existing 
congestion in the corridor is relatively low. 

The local agencies were cooperative during the project and were supportive of 
the Smart Corridor concepts. The land use along the corridor is generally 
compatible with its use as an alternate route, where other more direct routes pass 
through significant sections of residential development. 

The overall evaluation of the corridor is that it is suitable for use of Smart 
Corridor technologies, however, the low congestion levels and circuitous nature of 
the alternate reduces its priority. The corridor importance will increase as 
development continues. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 3-2 I Description : 

Criteria Data Corridor 
Value Rating 

I Freeway capacity/congestion level 22 I 
2 Surface street capacity/congestion 2 
3 Local/Regional committment 7 
4 Land use compatibility 9 
S Accident/Incident history 2S 3 
6 Environmental 0 
7 Number of jurisdictiOOI 2 8 
8 Part of larger system 6 
9 lo-place control fealurel 3 

IO Data availability 7 

Costa 

Initial (Capital and Implementation) $13,808,828 
10 Year Operations and Maintenance $13,284,432 
Total $27,093,260 

Annualized Cost $2,709,326 

Benefits 
Annual Benefit $595,800 

Benefit/Cost Ratio 0.22 

Exhibit 3-3 

Route 50 between 1-5 and Mather Field Road 

Weight Extension Comments 

24 24 
21 42 
13 91 
II 99 
9 27 
7 0 
6 48 City of Sacramento, Sacramento County 

4 24 
3 9 Existing Ramp Meters, Freeway Detection, Coord. Signals 

2 14 
100 378 

. 
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Corridor 3-3 

This corridor is a segment of Business 80 between U.S. Route 50 and Interstate 
80. The segment is 8.9 miles in length and serves as a continuation of State Route 
99 northerly toward the Lake Tahoe basin. The corridor serves commuter traffic 
from the downtown area of Sacramento heading toward the communities to the 
north and east of the City. The street network is shown on Exhibit 3-4. 

The primary alternate route lies to the west of the freeway. The alternate 
uses the one-way couplet of 12th or 15th and 16th Streets in the downtown area and 
then continues on Route 160, connecting with Del Paso Boulevard/Marysville 
Boulevard to the point where it connects with Interstate 80. The route generally has 
2 to 3 lanes in each direction with speeds of 30 to 35 miles per hour. The alternate, 
outside of the downtown area, passes through commercial development and 
generally has on-street parking. The land use is generally compatible with the use 
of the route as an alternate. 

The evaluation summary for the corridor is shown on Exhibit 3-5. The corridor 
is the most congested in the Sacramento area and has a moderate accident history. 
Ramp metering has been planned for the corridor, however, it is not currently 
funded. Although the local agencies (Sacramento City and County)are generally 
supportive of the corridor, concerns exist for any spill-over into residential areas, 
especially in the downtown section. This corridor crosses the American River and is 
constrained by the limited number of bridge crossings available. 

The corridor offers promise under the Smart Corridor program, however, delay 
levels, compared to other corridors in the State will reduce the corridor's priority. 

3-8 



Exhibit 3.4 

District 3 
Corridor 3-3 Network Map 

80 

ii 
Ill 

• ••• •• • •• •• 
:: ············ • • • • • . ., 

•i 
•r 
■ f 
■ a • 

••••••• ••• •• 

• 

•• •• 
• • 

,I,~ •• 

•• •• 

Sacramento 
(CBD) 

• 
.,.I' •• 

• •• 
•• •• .~ . 

•• •• 
•• .....,. . 

3-9 

LEGEND 

Alternanve Routes 

Freeway Corridors 

0 

••••• -1 M,l,s 
ScoJL ._ _______ _, 



' ~ I ,_ 
0 ' 

CORRIDOR EVALUATION SUMMARY 

Corridor: 3-3 I Description : 

Crileria Data Corridor 

Value Rating 
I Freeway capacity/congestion level 65 2 

2 Surface street capacity/congestion 4 

3 Local/Regional committment 5 
4 Land use compatibility 8 

5 Accident/Incident history 50 5 
6 Environmental I 
7 Number of jurisdictions 2 8 
8 Part of larger system 6 
9 In-place control features I 

10 Data availability 7 

Costs 

Initial (Capital and Implementation) SI0,243,741 

IO Y car Operations and Maintenance SI0,911,913 
Total $21,155,654 

Annualized Cost $2,115,565 

Benefits 

Annual Benefit $2,995,200 

Benefit/Cost Ratio 1.42 

Exhibit 3-5 

Business 80 between Route 50 and Route 80 

Weight Extension Comments 

24 48 

21 84 

13 65 

II 88 
9 45 
7 7 

6 48 Sacramento City, Sacramento County 

4 24 

3 3 Coordinated Signals 

2 14 

100 426 
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Corridor 3-7 

This corridor covers a 7 .1 mile section of State Route 99 between Stockton 
Boulevard on the south, and State Route 50 near the central business district of 
Sacramento. The freeway is a major north-south route serving the San Joaquin 
Valley. Com mute traffic is generated between the employment centers in 
Sacramento and the outlying communities south of the City. The corridor network 
is shown on Exhibit 3-6. 

The primary alternatives for this corridor are Stockton Boulevard on the east 
and Franklin Boulevard on the west. Of the two, Stockton Boulevard is the primary 
because of route continuity problems at the northern end of Franklin Boulevard. 
Stockton Boulevard is a four lane street with left turn pockets. Speeds are in the 
range of 40 to 45 miles per hour until it approaches the downtown area where the 
speed becomes 30 miles per hour. Corridor access at the southern terminus is 
excellent, with a direct freeway connection. Stockton Boulevard, at the northern 
terminus, has freeway ramp connections with State Route 50 and Business Interstate 
80. 

Exhibit 3-7 provides a summary of the evaluation information for the corridor. 
The congestion level is relatively light given other conditions in the State and the 
overall accident history is moderate to low. The corridor appears to be supported by 
both of the agencies through which it passes-Sacramento City and County. 

The land use along the corridor is generally compatible with its use as an 
alternate route. Commercial development dominates the corridor development. In 
the southern section (below Fruitridge Road), no parking is provided on the street. 
In the northern section, parking is provided and the development is more strip 
commercial in orientation. Ramp metering has been planned for this corridor, 
however, it is not currently budgeted. 

Major residential development is occurring south of the corridor in the vicinity 
of Elk Grove. This development will increase the travel demand in the corridor 
since employment continues to be concentrated in Sacramento. The corridor is 
susceptible to improvement using Smart Corridor techniques, however, the 
relatively low level of congestion compared to other corridors in the State will 
reduce its immediate priority. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 3-7 J Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 25 I 

_? Surface street capacity/coogeslioo 6 

3 Local!Regiooal committment 1 

4 Land use compatibility 8 

5 Accideol/lncidcnt hislory 25 3 

6 Environmental 0 

7 Number of jurisdictions 2 8 

8 Part of larger system 6 

9 In-place control features I 

10 Data availability 1 

Costs 
Initial (Capital and Implementation) $10,098,491 

IO Y car Operations and Maintenance $9,325,391 

Total $19,423,882 

Annualized Cost $1,942,388 

Bcocfits 

Annual Benefit $417,600 

Bcocfit/Cost Ralio 0.21 

Exhibit 3--------~--~----------
R . '} ~ ' 

Weight E ,:, -.,:,·s--! ••. £-":i1• .. ~• T 
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II 
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CALTRANS DISTRICT 4 - THE SAN FRANCISCO BAY AREA REGION 

Caltrans District 4 covers over 500 miles of freeway in Santa Clara, San 

Mateo, Santa Cruz, San Francisco, Marin, Sonoma, Napa, Contra Costa, and 

Alameda Counties. For this district, the corridor identification process identified 

28 potential corridors for consideration under the Smart Corridor study. The 

corridors are shown graphically on the first sheet of Exhibit 3-8 with a summary of 

the final corridors provided on the second sheet. 

The initial screening process resulted in the elimination of 13 of the corridors. 

Eight of these corridors were eliminated because the existing congestion levels are 

lower than the threshold set for final evaluation. One of these eight, Corridor 4-4, 

was ultimately reconsidered and included in the recommended program. Five 

corridors were eliminated because no suitable alternate corridors were identified at 

even the initial consideration level. A summary of the initial screening is shown in 

table format in Appendix B. 

During the final analysis process, an additional 5 corridors were eliminated, 

resulting in 11 corridors being evaluated in the final rating process. In the final 

consideration, Corridors 4-1 and 4-2 were combined and are discussed as Corridor 4-

1. Also, Corridors 4-3 and 4-4 were combined to form Corridor 4-3. Corridor 4-6, a 

section of State Route 101 in San Francisco, was eliminated because the alternate 

route was marginal and because major objection to the alternate route had been 

expressed by the local agency. Corridor 4-10, in the Santa Rosa area, was 

eliminated because a further review of the congestion indicated that it too did not 

meet the minimum levels identified for the project. 

Corridor 4-21 on Interstate 680 in the Walnut Creek and Concord areas was 

also eliminated because no suitable alternate routes could be found and because the 

major reconstruction planned for the Route 680/24 interchange will greatly impact 

conditions in the corridor. Corridor 4-25 on Route 24 from Walnut Creek to Oakland 

was eliminated because closer review of the congestion characteristics indicated 

that essentially all delay is associated with the Caldecott Tunnel or at the 680/24 

interchange. There are no substantive alternatives to the tunnel and the 

interchange is to be reconstructed. Finally, Corridor 4-26 on State Route 4 west of 

Pittsburg was eliminated because the congestion is associated with the grades at 

Pacheco Pass and no strong alternates exist. The problem is more susceptible to a 

construction solution than to Smart Corridor technologies. 

The following is a review of the remaining corridors in the San Francisco Bay 

Area. 
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District/ Delcriptioo 
Corridor 

4 - I Route IOI between Blossom 
Hill Road and Route 237 

4 - 3 Route 99 between Route 
237 and Route 92 

4 - II Route 17 / 180 between Lark 
Avenue and Route 237 

4 - 12 Route 180 between Route 237 

and Decato Road 

4 - 13 Route 880 between Decato 
Road and Route 238 

4 - 14 Route 180 between Route 
231 and Route 980 

4 - IS Route 980 / 580 between 

Route 880 and Powell Street 

4 - 17 Route IO between Powell 

Street and San Pablo A venue 
4 - 22 Route, 280 between Magdalena 

Avenue and Route IOI 

Distaoce 8/C Ratio 

(Miles) 

1.15 606 

0.83 J<J7 

0.20 448 

1.56 427 

1.46 389 

0.27 482 

9.01 783 

7.67 567 

4.33 502 

Total District Costs 

Score Initial 
Cost 

606 $23,624,773 

J<J7 $20,956,871 

448 $21,989,849 

427 $12,794,176 

389 $12,434,671 

482 $13,362,171 

783 $11,378,803 

567 $8,858,119 

502 $24,535,076 

$149,935,209 

Exhibit 3-8 (Continued) 

District 4 
Corridor Summary 

10 YearO&M Combination 

Cost of Corridors 

$20,342,946 4-1, 4-2 

$20,442,573 4-3, 4-4 

$17,772,303 

$13,926,589 

$12,284,635 

$13,304,231 

SI0,771,306 

$8,375,181 

$19,314,517 

$136,534,281 
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Corridor 4-1 

This corridor is a combination of Corridors 4-1 and 4-2 as earlier identified. 
The original two corridors were combined because of their direct connection and the 
use of similar alternatives to provide greater route continuity. Corridor 4-1 is now 
a 14.5 mile section of Route 101 between the Capitol Expressway in southern San 
Jose and Route 237 in Mountain View. The corridor network is shown on Exhibit 3-9. 

The corridor is heavily congested, having the highest amount of total delay in 
District 4 and a relatively high delay per mile. This delay occurs despite the 
operation of 19 ramp metering sites in the corridor. The ramp meters are located in 
the northbound direction of Route 101 between the Capitol Expressway and the 
Lawrence Expressway. This corridor also includes a freeway connector meter at 
Interstate 680. In addition, Caltrans is developing projects to meter the southbound 
ramps from Route 237 to DeLaCruz Boulevard and from Stony Road to the Capitol 
Expressway. Caltrans is planning to provide a coordinated ramp metering operation 
in Santa Clara County and these locations will be included. The improvements are 
not funded at this time, except for the Route 237 to DeLaCruz metering. 

The corridor includes several segments of alternative routes. Monterey 
Highway/Market Street are used in the southern portion of the corridor. These 
connect with Coleman Avenue and the Guadalupe Parkway north of the downtown 
area, with the parkway tieing back to Route 101. Coleman Avenue connects with 
several street segments to tie to the Central Expressway at De La Cruz Boulevard. 
Although several of the route segments are congested during peak periods, they do 
offer excess capacity during much of the day. Smart Corridor type improvements 
would be expected to increase available capacity. A specific bottleneck at the 
Central Expressway and De La Cruz Boulevard will need to be alleviated. The 
overall evaluation summary for the corridor is shown on Exhibit 3-10. 

A secondary alternate is shown north and east of the corridor, using Interstate 
680 and the Montague Expressway. The expressway section is congested in peak 
periods so the alternate is considered primarily for incident based conditions. 

The City of San Jose is also in the process of implementing a computer 
controlled traffic signal system that would be available to assist in the corridor. 
One hundred intersections are included in a first phase, however, the central system 
will have the capacity to be expanded as needed for corridor operation. The City is 
strongly supportive of the Smart Corridor concept. Also, the Route Reliever Study 
conducted for the Metropolitan Transportation Commission identified the Central 
Expressway as a potential reliever route for Route 101, with the required 
improvement noted above. The land use along the corridor is generally compatible 
with the intended use, with minor conflicts as the corridor passes through the 
downtown area. 

The corridor offers major promise as a Smart Corridor, with the most 
significant concern being the existing levels of congestion on the alternate routes. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 4-1 I Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 273 7 

2 Surface street capacity/congestion I 

3 Local/Regional committmcnt JO 

4 Land use compatibility 8 

S Accident/Incident history 2S 6 

6 Environmental 9 

7 Number of jurisdictions 4 2 

8 Part of larger system 8 

9 In-place control features 6 

JO Data availability JO 

Costs 
Initial (Capital and Implementation) $23,624,773 

JO Y car Operations and Maintenance $20,342,946 

Total $43,967,719 

Annualized Cost $4,396,772 

Benefits 

Annual Benefit $34,066,800 

Benefit/Cost Ratio 7.75 

Exhibit 3-10 

Route IOI between Blossom Hill Road and Route 237 

Weight Extension Comments 

24 168 

21 21 
-

13 130 San Jose is supportive of Smart Corridor Concepts 
-

JI 88 
9 S4 

7 63 
-

6 12 San Jose, Santa Clara, Milpitas, Sunnyvale 
--

4 32 

3 18 Metered Ramps, Central 1/S Control, Fwy. Det., Coord. Sig. 

2 20 
100 (i()6 
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Corridor 4-3 

This corridor is also a combination of two of the corridors originally defined 
for Route 101, Corridors 4-3 and 4-4. As noted, Corridor 4-4 was originally 
eliminated in the initial screening process, but reconsidered because of the route 
continuity with alternates for Corridor 4-3. The new corridor covers an 18.3 mile 
segment of route 101 between Routes 85 and 237 (at the northern end of Corridor 
4.1) and Route 92 in San Mateo. The southern section of the corridor is heavily 
congested, however, major roadway improvements are being made with funding 
assistance from the local option sales tax program approved in Santa Clara County. 
The northern section is less congested, however, it was included in the corridor to 
provide a logical termination at the junction with Route 82 and the Hayward - San 
Mateo Bridge. The corridor has a moderate accident experience relative to other 
corridors in the State. The corridor network map is shown on Exhibit 3-11. 

The Central Expressway extension from Corridor 4-1 is used to provide 
continuity at the southern end of the corridor. The primary alternative for the 
overall segment, however, is provided by Route 82, the El Camino Real. This route 
provides a direct tie between Route 92 and Route 85, with indirect access to Route 
237. The alternate is designed for high volume flows and serves as a major arterial 
throughout the corridor. There are areas of heavy commercial concentration along 
the route, somewhat reducing its capacity to serve as an alternate. Careful 
monitoring will be required to insure that capacity is available during a period when 
diversion or short trip capturing is implemented. 

Exhibit 3-12 provides an overall evaluation summary for the corridor. The 
corridor passes through 8 different political jurisdictions, adding a major complexity 
to any implementation effort. Although it is expected that several of the 
jurisdictions will be supportive, it is likely that there will be some resistance to 
using El Camino Real in a Smart Corridor program. As a practical matter, however, 
the route is the only real alternative, given areas with more sensitive land use and 
this may encourage the agencies to recognize its importance. The land use along 
Route 82 is generally commercial in nature and compatible with the arterial nature 
of the alternative. 

In summary, the corridor is a candidate for the Smart Corridor program, with 
its priority being reduced by the relative level of congestion and the limited 
capacity available on the alternative. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 4-3 I Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 97 2 
2 Surface street capacity/congestion 1 
3 Local/Regional committment 5 
4 Land use compatibility 8 

S Accident/Incident history 40 4 
6 Environmental 0 
7 Number of jurisdictions 8 0 
I Part of larger system 8 
9 In-place control features I 

IO Data availability 7 

Costs 

Initial (Capital and Implementation) $20,956,871 

IO Year Operations and Maintenance $20,442,573 

Total $41,399,444 

AMualized Cost $4,139,944 

Benefits 

AMual Benefit $3,432,600 

Benefit/Cost Ratio 0.83 

Exhibit 3-12 

Route 99 between Route 237 and Route 92 

Weight Extension Comments 

24 48 

21 21 

13 65 

II 88 
9 36 

7 0 

6 0 SuMyv■le, Mtn View, Palo Alto, Menlo Park, San Mateo, + 3 

4 32 

3 3 

2 14 

100 307 
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Corridor 4-11 

Corridor 4-11 includes 15.3 miles of Route 17 and Interstate 880 between Lark 
Avenue (north of Los Gatos) and Route 237 in Milpitas, with a majority of the 
mileage occurring in the City of San Jose. The network map for the corridor is 
shown on Exhibit 3-13. The corridor is congested during the peak periods, however 
ramp metering has mitigated significant portions of the commute period problems. 
The section includes ramp meters at 24 locations. 

Two alternate routes are available in the corridor. Bascom Avenue parallels 
the freeway on the east side, providing access from the southern end of the corridor 
to downtown San Jose. On the west side of the freeway, a combination of San 
Tomas and Montague Expressways provide high level facilities for the length of the 
corridor. Winchester Boulevard supplements San Tomas Expressway in the southern 
portion of the corridor. Although the alternatives are of arterial and expressway 
standard, they are heavily travelled during peak periods. This is especially true for 
the Montague Expressway between Route 101 and Interstate 880. This requires 
careful monitoring of the facilities as part of the Smart Corridor project so that 
they are used only when capacity is available. 

The summary evaluation matrix for the corridor is given on Exhibit 3-14. The 
corridor passes through 4 cities, resulting in added complexity during 
implementation. The land use along the alternatives is generally compatible with 
their use as major traffic carriers. There is strong commitment by the City of San 
Jose in support of the Smart Corridor program and this will ease the implementation 
problems , especially on the east side of the corridor, south of downtown San Jose. 
Although considered as one corridor, it may ultimately prove beneficial to separate 
the corridor along the length of the freeway into eastern and western portions and 
proceed with the eastern portion first. 

The corridor, as noted, includes ramp metering. As with the metering on 
Route 101 (Corridor 4-1), the metering in Corridor 4-11 is to be coordinated by 
Caltrans. The City of San Jose signal system, currently under design, will also be 
expandable to handle the signals in its portion of the corridor. 

The corridor presents opportunities for Smart Corridor technology, especially 
on the east side of the freeway. The relative congestion of the freeway will reduce 
the priority of the corridor, given other alternatives in the State. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 4-11 I Description : 

Criteria Data Corridor 
Value Rating 

I Freeway capacity/congestion level 33 I 

2 Surface street capacity/congestion 4 

3 Local/Regional committmeot 10 

4 Land use compatibility 9 

5 Accideot/lncideot history 47 5 

6 Environmental 0 

7 Number of jurisdictions 5 0 

8 Part of larger system 8 

9 In-place control features 6 

IO Data availability 8 

Costs 
Initial (Capital and Implementation) $21,989,849 

IO Year Operations and Maintenance $17,772,303 

Total $39,762, 152 

Annualized Cost $3,976,215 

Benefits 
Annual Benefit $792,000 

Benefit/Cost Ratio 0.20 

Exhibit 3-14 

Route 17/880 between Lark Avenue and Route 237 

Weight Extension Comments 

24 24 
21 84 
13 130 San Jose is supportive of Smart Corridor Concepts 

11 99 

9 45 
7 0 
6 0 Los Gatos, Campbell, San Jose, Santa Clara, Milpitas 

--

4 32 
--

3 18 Metered Ramps, Central 1/S Control 

2 16 
100 448 
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Corridor 4-12 

This corridor includes a 12.4 mile segment of Interstate 880 in Santa Clara and 
Alameda Counties. The corridor covers the section of Interstate 880 between Route 
237 in Milpitas and Fremont Boulevard in the northern section of Fremont. The 
corridor is shown on Exhibit 3-15 and the evaluation summary is shown as Exhibit 3-
16. The section is relatively congested and has a moderate accident history. 
Portions are being widened to provide added capacity. In the southern section of the 
corridor Route 237 and Interstate 680 serve as alternatives. None of the local 
parallel facilities provide capacity in this section, although Warm Springs Road will 
off er capacity when its development is completed. (Sections are currently only 2 
lanes for both directions.) 

In the area through the City of Fremont, Fremont Boulevard is recommended 
as an alternative route. The street is generally 4 lanes in width and offers potential 
for traffic balancing. There are minor sections where improvement is needed and 
where signalization is required. The land use adjacent to Fremont Boulevard is 
generally compatible with the arterial nature of an alternative route. Fremont 
Boulevard ties directly back into Interstate 880 just north of the limits of this 
corridor section. There are no freeway control features in place in the corridor at 
this time. 

The corridor offers promise for Smart Corridor programs, especially when 
considering the short section of Interstate 680 as a feeder to the remainder of the 
corridor. The corridor is somewhat limited because of the capacity of the alternate 
routes. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 4-12 I Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 150 4 

2 Surface street capacity/congestion I 

3 Local/Regional com.mittment 7 

4 Land use compatibility 9 

5 Accident/Incident hislory 30 3 

6 Environmental I 

7 Number of jurisdictions 2 8 

8 Part of larger system 6 

9 In-place control feature& 0 

IO Data availability 7 

Costs 
Initial (Capital and Implementation) $12,794,176 

IO Y car Operations and Maintenance $13,926,589 

Total $26,720,765 

Annualized Cost $2,672,077 

Benefits 
Annual Benefit $4,161,600 

Beocfit/Cost Ratio 1.56 

Exhibit 3-16 

Roule 880 between Route 237 and Decato Road L_ _______________________ ~ 

Weight Extension Comments 

24 96 

21 21 

13 91 

11 99 

9 27 

7 7 

6 48 Fremont, Milpitas 

4 24 

3 0 

2 14 

100 427 
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Corridor 4-13 

Corridor 4-13 is a continuation of the corridors on Interstate 880. The 
corridor is a 10.4 mile section between Decoto Road and Route 238 in San Lorenzo. 
The corridor is shown on Exhibit 3-17. Route 238 serves as an extension to 
Interstate 580 which turns northerly to the east of the connector. Alternate routes 
include Mission Boulevard to the east and Hesperian/Union City Boulevard to the 
west. The alternate routes provide continuity throughout the corridor, however, 
there are segments with limited capacity during peak periods. 

A summary of the corridor evaluation elements is given on Exhibit 3-18. The 
freeway section is moderately congested and experiences a relatively high accident 
history. It carries a large number of trucks, with truck percentages approaching 15 
percent. Congestion is concentrated around the connections with Route 92 leading 
to the Hayward/San Mateo Bridge. The land use along the alternatives is generally 
compatible with their use as primary arterial streets. There are some constrictions 
in the older business districts, however, they do not negate the value of the route. 
The corridor passes through four cities and this will complicate its implementation. 
There does, however, appear to be support for the project. Elements of the corridor 
also appear in the Route Reliever Study completed by the Metropolitan 
Transportation Commission. 

The corridor is within the limits of the "Cornerstone Project" for the District 
4 TOC. This project, which is to be initiated in July, 1990, is to provide a complete 
freeway surveillance and control system in the corridor, including ramp metering. 
The design of the project is funded. However, complete implementation funding is 
not currently available. The designation of the corridor as a part of a Statewide 
Smart Corridor would compliment Caltrans efforts in implementing this important 
first element of the district-wide traffic operations center. Traffic signal 
improvements will be required along the alternate routes and minor geometric 
improvements may also be required. 

The overall evaluation of the corridor is that it is a candidate for Smart 
Corridor technology. The priority of the corridor is somewhat reduced by the 
relative congestion levels, however, it is an important element of the District 4 
TOC program. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 4-131 Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congcstioo level 70 2 

2 Surface street capacity/congestion 2 

3 Local/Regional commiUmcot 7 

4 Land use compatibility 8 

S Accidcnt/lncidcot history 6S 7 

6 Environmental I 

7 Number of jurisdictioos 4 2 

8 Part of larger system 6 

9 In-place control features 0 

10 Data availability 7 

Costs 
Initial (Capital and Implementation) $12,434,671 

IO Y car Operations and Maintenance $12,284,63S 

Total $24,719,306 

Annualized Cost $2,471,931 

&oefits 

Annual Benefit $3,614,400 

&oefit/Cost Ratio 1.46 

Exhibit 3-18 

Route 880 between Decato Road and Route 238 

Weight Extension Comments 

24 48 

21 42 

13 91 

II 88 

9 63 

7 7 

6 12 Sao Lorenzo, Hayward, Union City, Fremont 
4 24 

3 0 

2 14 

100 389 
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Corridor 4-U 

Exhibit 3-19 shows the network for Corridor 4-14. The corridor includes 
approximately 11.1 miles of Interstate 880 between Route 238 (the connector to 
Interstate 580) and Interstate 980 in Oakland. This section is immediately north of 
Corridor 4-13. Interstate 880 in this area is heavily travelled, including serving 
heavy truck demands. The congestion level is not high when compared to other 
segments of freeways in California, but it does have a high accident rate which 
significantly increases the overall delay on the facility. 

A primary alternate route, using Hesperian Boulevard as a connector to East 
14th Street has been identified for the corridor. This street generally provides four 
lanes of travel, however, the service levels are not high. The route also passes 
through the commercial district of San Leandro and into the heart of downtown 
Oakland. One short section has two lanes in one direction and one lane in the other. 
This section is considered to be widened as part of the program because it is critical 
to the overall 11 mile corridor. 

These general capacity factors somewhat reduce the capability of the 
corridor, however, good route continuity is provided and the land use is generally 
compatible with the arterial nature of the street. An assessment of the corridor is 
summarized on Exhibit 3-20. 

The corridor passes through the Cities of Oakland and San Leandro and 
sections under the jurisdiction of Alameda County. There are no significant control 
features in place, however, the corridor is also included in the District 4 TOC 
Cornerstone Project referenced for Corridor 4-13. As such, it is planned to provide 
all aspects of freeway surveillance and control and applicable ramp metering within 
the five year implementation time frame. The overall budget is not, however, in 
place. Inclusion of the corridor in a Statewide program would directly compliment 
the Caltrans program. Improvements will be required throughout the alternate 
route to provide improved traffic signal operations. 

The analysis shows that the overall corridor is susceptible to improvement 
using Smart Corridor technologies, especially with regard to incident based 
conditions, but much less than other candidates. Congestion is increasing rapidly in 
the corridor and capacity increases are being implemented with assistance from 
local option sales tax funding. The features of the Smart Corridor can be 
implemented as part of the improvement program, facilitating the implementation 
effort. Also, the alternate route elements may be viewed as complimentary to 
construction mitigation actions. The priority of the corridor will be reduced 
because of its current congestion levels compared to other corridors, however, the 
importance of the corridor at the District level and the high accident rate stress the 
need for the control measures mentioned above. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 4-141 Description : 

Crileria Data Corridor 

Value Rating 

I Freeway capacity/ooogcstioo level 48 I 

2 Swface street capacity/ooogestioo 7 

3 Local/Regional committmcot 7 

4 Land use compatibility 7 

5 Accident/Incident history 76 8 

6 Eoviroomcotal 0 

7 Number of jurisdictions 3 5 
8 Part of larger syslem 6 

9 lo-place control features I 

10 Data availability 7 

Costs 
Initial (Capital and lmplcmcotatioo) $13,362,171 

IO Y car Operations and Maintenance $13,304,231 

Total $26,666,402 

Annualized Cost $2,666,640 

Benefits 

Annual Benefit $720,000 

Benefit/Cost Ratio 0.27 

Exhibit 3-20 

Route 880 between Route 238 and Route 980 ] 

Weight Exlensioo Comments 

24 24 

21 147 

13 91 
11 77 

9 72 Large truck volumes increase major incident rate 

7 0 

6 30 OakJand, Sao Leandro, Sao Lorenzo 

4 24 

3 3 Coordinated Signals 

2 14 

100 482 
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Corridor 4-15 

This corridor is unique in that it represents the area in Oakland that provides 
access to the Bay Bridge and to Interstate 80 beyond the distribution structure. The 
corridor, shown on Exhibit 3-21, includes sections of Interstate 80, 580, and 980. 
The evaluation of the corridor is summarized on Exhibit 3-22. The corridor provides 
relief in the freeway segments that have been loaded by the loss of the section of 
Interstate 880 between the distribution structure and Interstate 980 - the Cypress 
Structure that collapsed as a result of the October 17, 1989 earthquake. The 
replacement of the Cypress structure is under review with significant controversy 
being experienced. The corridor could provide interim relief. 

The segment is heavily congested because of the concentration of traffic on 
the Interstate 980/580 segments and the weaving problems which have developed. 
The congestion index for this section is the highest in District 4 and although the 
accident statistics show the history as moderate, they do not reflect the current 
conditions. 

Alternate routes are available as shown on the exhibit. Grand Avenue provides 
access to and from the Bay Bridge and Oakland/Interstate 980. The connection 
provides a relief to the heavy merge problem on Interstate 580. Access to 
Interstate 980 is provided from the high capacity frontage roads. Access to 
Interstate 80 from the downtown Oakland area is also available using San Pablo 
Avenue and connections via Powell Street in Emeryville or Ashby Avenue in 
Berkeley, with Powell Street being the more likely. 

The routes pass through the Cities of Oakland and Emeryville with the 
secondary connection in Berkeley. The adjacent land uses are compatible with the 
use of the alternate routes. Capacity restrictions exist, particularly at the Powell 
Avenue and Interstate 80 termination, however delays are not excessive. The use of 
San Pablo was suggested as part of the previously referenced Route Reliever study 
and is under consideration in a signal coordination study. 

The corridor is also included in the Cornerstone Project phase of the District 4 
TOC program. Any actions under a Smart Corridor program would be 
complimentary to the TOC project. The corridor is susceptible to improvement 
using Smart Corridor technologies and is a unique opportunity for testing the 
techniques in a confined area. 
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CORRIDOR EVALUATION SUMMARY Exhibit 3-22 

Corridor: 

Criteria 

I Freeway ca.-c, 
2 Surface street ca~ 

3 Local/Regional en 
4 Land me compatibiL 
S Accidmt/lncident hiA 
6 Environmeatal 
7 Number of~ 
8 Part of laracr system 
9 In-place CCllllrol features 

10 Data availability 

Com 

I 4-15 I 

Initial (Capital and Implementation) 

10 Year Operations and Maintenance 
Total 

Annualized Cost 

Beaofita 
Annual Benefit 

Benefit/Coat Ratio 

~­

~ 

Route 980/580 between Route 880 and Powell street 

Extcosioo l% ~ Weight 

-c ~c ~;I ~:1 ~ l 91 c\ 77 

St 1,378,803 

$10,771,306 

$22,150,109 

$2,215,011 

$19,951,200 

9.01 

I 

J 

45 
35 

48 IOaldand, Emeryville 

24 

I 3 ICoordinatcd Signals 
2 10 

too I 783 

Comments 
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Corridor 4:-17 

Corridor 4-17 is a 7 .2 mile section of Interstate 80 between the distribution 
structure/Interstate 580 and MacDonald Avenue in Richmond. The section is very 
congested and has an extremely high accident history. The corridor is scheduled for 
major reconstruction, including providing a high occupancy vehicle lane (HOV) in the 
southern section. The reconstruction has been program med but is currently delayed 
because of funding and institutional difficulties. The corridor is shown on Exhibit 3-
23 and the evaluation is summarized on Exhibit 3-24. 

The alternate route for this corridor is San Pablo Avenue, as an extension of 
the alternate shown for Corridor 4-15. San Pablo interchanges directly with 
Interstate 80 to form the northern terminus of the corridor. At the southern end, 
access would be via Powell Street or as an extension of San Pablo to either 
Interstate 580 or 980. The land use along San Pablo Avenue is generally consistent 
with its use as an arterial street and it has been identified as a reliever route and as 
a route to be used as part of the construction mitigation plan. 

The street does pass through five cities and this significantly increases the 
difficulty in achieving coordination. This is especially of concern because the 
involved cities have not been receptive to several of the Caltrans projects proposed 
for the corridor. At the same time, recent cooperation has been seen in a project to 
improve signal operations along San Pablo Avenue. 

The section of the corridor from the distribution structure/Interstate 580 to 
the point where Interstate 580 diverges toward the Richmond - San Rafael Bridge is 
also included in the District 4 TOC Cornerstone Project. This will provide all 
aspects of freeway surveillance and control for the corridor, however, full funding is 
not in-place. The Smart Corridor program would be supportive of the TOC project. 

The overall opportunity presented by this corridor is very good. The 
significant problem is the acceptability of the route balancing concept inherent in a 
Smart Corridor concept. Unless agreement can be reached on the use of the 
alternate route, the corridor will be extremely difficult to implement. 
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CORRIDOR EVALUATION SUMMARY Exhibit 3-24 

Corridor: 4-11 I Description : Route 80 between Powell Street and San Pablo A venue 

Criteria Dala Corridor Weight Extension Comments 
Value Rating 

I freeway ca.-city/coogcstion level 474 lO 24 240 

2 Surface street ca.-city/coogcstion 3 21 63 

3 Local/Regional committmcat 3 13 39 

4 l...aod uae compatibility 7 II 77 

S Accidcnt/lncidcat history 102 10 9 90 
6 Environmcalal 3 7 21 

7 Number of juriadictiom s 0 6 0 01k.l1nd, Emeryville, Berkeley, El Cerrito, Richmond 

I Part of larger system 4 4 16 

9 In-place control features I 3 3 

lO Dala availability 9 2 18 
... 100 567 I 

~ 
Co.la 
Initial (Capital and Implemenlation) $8,858,819 

10 Year Operations and Maintenance $8,375,181 

Total $17,234,000 

Annualized Cost $1,723,400 

Bcncfila 

Annual Benefit , $13,212,000 

Benefit/Cost Ratio 7.67 
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Corridor 4-22 

This corridor covers a 15.5 mile section of Interstate 280 between Magdalena 
Avenue in Los Altos and Route 101 in San Jose. The corridor crosses, and 
interchanges with, Route 17. The corridor network is shown on Exhibit 3-25 and an 
evaluation summary is presented on Exhibit 3-26. The corridor is relatively heavily 
congested and has a moderate accident history. 

The alternate for the corridor uses Magdalena Avenue to the Foothill 
Expressway and then connects with Stevens Creek Boulevard. As the corridor 
approaches downtown San Jose, the route becomes San Carlos Avenue and then 
connects with Santa Clara Street. The primary alternative connects San Carlos 
Avenue with Bird Avenue to Interstate 280 to complete the route. San Carlos 
Avenue is a secondary alternative because of existing congestion and adjacent land 
use. The alternate provides generally good facilities, however, there are small areas 
of limited capacity. The land use is generally acceptable, however, there are some 
abutting residential uses. The residential areas are well designed and are protected 
from the arterial nature of the routes. 

The route passes through four cities, adding to the complexity of implementing 
the corridor. Some resistance at the north-western end of the corridor may be 
expected. Five ramps are metered on the corridor and would be included in the 
Santa Clara coordinated ramp metering system when it is installed. Caltrans is 
currently developing a project to meter the southbound ramps between Magdalena 
Avenue and Winchester Boulevard. The City of San Jose is installing a computer 
controlled signal system and this would facilitate coordination of signals in their 
area. 

The route is a candidate for Smart Corridor technology with its priority 
limited by the alternate routes and the current level of congestion. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 4-22 I Description : 

Criteria Data Corridor 

Value Rating 

l Freeway capacity/congestion level 215 5 

2 Surface street caoacity/congeation 2 

3 Local/Reaiooal commiltmmt 7 

4 Land uae compatibility 9 

5 Accideat/lncidcnt history 54 5 

6 Environmental 5 

7 Number of jurisdictions 4 2 

8 Part of larger system 6 

9 In-place control fealurea 6 

IO Data availability 8 

Cosls 
Initial (Capital and Implementation) $24,535,076 

10 Year Operations and Maintenance $19,314,517 

Total $43,849,593 

Annualized Cost $4,384,959 

Bemfita 

Annual Benefit $18,997,200 

Bemfit/eo.t Ralio 4.33 

Exhibit 3-26 

Route 280 between Magdalena Ave. and Route IOI 

Weight Extension Comments 

24 120 

21 42 

13 91 

11 99 

9 45 

7 35 

6 12 San Jose, Santa Clara, Cupertino, Los Altos 

4 24 

3 18 Metered ramps, Central 1/S Control Coord. Sig., Fwy det. 

2 16 

100 502 
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CALTRANS DISTRICT 7 - LOS ANGELES AND VENTURA COUNTIES 

The initial review of traffic and congestion data and interviews with local 

staff resulted in the identification of 48 potential corridors for the application of 

Smart Corridor technology in Los Angeles and Ventura Counties (44 in Los Angeles 

County and 4 in Ventura County). The 48 corridors are shown on Exhibit 3-27. All 

corridors are presented graphically on the first 3 sheets of the exhibit and the final 

corridors are summarized on the fourth sheet. 

During the initial screening process, 22 of the corridors were eliminated from 

detailed consideration. Twenty-one of these corridors were eliminated due to either 

a relatively low level of existing delay (when compared to the other corridors 

throughout the State), a lack of any potential alternate routes, or a failure to satisfy 

corridor definition criteria regarding lengths and widths. One of the corridors 

(Corridor 7-9, the Santa Monica Freeway between the Harbor Freeway and 

Centinela Avenue) was eliminated from further consideration in this study since it is 

the Smart Corridor demonstration project. During review with the Steering 

Committee, three corridors were recommended for reconsideration (Corridors 7-16, 

7-26, and 7-29). Information as provided to the Steering Committee which 

summarizes the reasons for elimination by corridor is included in Appendix B. 

The 26 corridors (23 original plus 3 reconsidered) were included in the detailed 

evaluation process. Of these 26, 6 were eliminated as a result of further evaluation. 

Three of the six were those reconsidered (Corridors 7-16, 7-26 and 7-29) and they 

were again eliminated since further review of available delay data and field 

observations indicated that the existing level of delay in these corridors, when 

compared to the other corridors, is lower than the minimum required to pass the 

initial screening. 

Corridor 7-3, the Santa Ana Freeway (I-5) between Route 91 and 1-605, was 

eliminated due to a lack of suitable alternate routes to the north of the freeway 

coupled with the availability of the 91 and 605 freeways as an alternate triangular 

route. Diversion within this corridor is the ref ore better suited to a freeway TOC 

than a Smart Corridor. Corridor 7-7, the Golden State Freeway (1-5) between 

Sunland Boulevard and Roxford Street in the San Fernando Valley, was eliminated 

since the two potential alternate routes (San Fernando Road and Laurel Canyon 

Boulevard) would require significant capacity improvements along their length. 

Laurel Canyon Road also passes through sensitive residential areas. Corridor 7-28, 
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the Pasadena Freeway (Route 110) between 1-5 and the freeway terminus in 

Pasadena, was eliminated due to the presence of sensitive land uses along each of 

the potential alternate routes. 

Of the 20 corridors which survived both the initial screening and the detailed 

evaluation, seven were combined with adjacent corridors to form three new 

corridors (7-22, 7-23 and 7-31 combined into 7-22; 7-34 and 7-35 combined into 7-

34; 7-38 and 7-39 combined into 7-38). The freeway corridor that included 

Interstate 10 and Route 60 just east of the downtown area (Corridor 7-2) was split 

into two corridors (7-2a and 7-2b), one for each of the two freeways. This was done 

to reflect the truly independent nature of their alternate route networks. 

Thus, a total of 17 corridors are included in the final evaluation for District 7, 

each of which is discussed on the following pages. 
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District 7 
Corridor Summary Map 
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District/ Description 
Corridor 

7 - I 1-5, 1-10, US IOI and 1-110 

(Downtown Loa Angeles Ring) 

7 - 2a 1-10 botweea 1-S and 1-605 

7 - 2b Route 60 botweea 1-S & 1-605 

7 - 4 1-S between 1-<iOS & Route 60 

7 - 6 1-5 between Route 110 and 

Route 134 
7 - II Route 60 between 1-605 and 

Route 71 

7 - 20 Route 91 between 1-10 and 

Beach Boulevard 

7 - 21 US IOI between 1-110 and 

Route 134 

7 - 22 US IOI between Valley Circle 
Boulevard and 1-5 

7 - 27 1-110 between 1-405 and 1-10 

7 - 34 1-210 between Route 134 and 
Route 30 

7 - 37 I 405 between 1-605 and 

1-110 

7 - 31 1-405 between 1-110 and 1-10 

7 - 40 1-405 between 1-IO and US IOI 

7 - 41 1-405 between US IOI and 1-5 

7 - 43 HiOS between 1-405 and 1-5 

7 - 44 1-605 between 1-5 and 1-10 

Distance 8/C Ratio 

(Miles) 

10.4 3.03 

12.1 1.70 

11.7 8.45 

9.6 8.96 

6.7 1.03 

17.7 0.68 

17.0 5.04 

10.2 2.33 

21.6 3.88 

12.6 3.93 

19.1 2.23 

13.0 1.03 

16.5 9.94 

9.9 1.27 

9.2 0.63 

11.3 1.45 

10.6 0.90 

Total District Costs 

Score Initial 

Cost 

6IO $19,437,321 

530 $14,154,9'13 

621 $11,043,590 

766 $11,771,473 

516 $9,529,434 

497 $14,052,665 

614 $16,656,839 

763 $12,797,669 

784 $18,970,566 

731 $14,344,533 

468 $14,006,074 

675 $15,722,016 

714 $17,443,904 

721 $8,827,579 

468 $10,333,471 

484 $13,687,400 

498 $11,573,058 

$234,352,585 

Exhibit 3-27 (Continued) 

District 7 
Corridor Summary 

lO Year O&.M Combination 

Cost of Corridors 

$15,425,355 

$15,230,686 Route lO put of 7-2 

$13,777,898 Route 60 part of 7-2 

$12,289,720 

$9,561,479 

$15,878,578 

$17,014,675 

$12,208,457 

$18,882,I03 7-22, 7-23, 7-31 

$14,788,942 

$14,054,519 7-34, 7-35 

$15,053,053 

$18,559,819 7-31, 7-39 

$11,391,877 

$10,335,639 

$14,278,125 

$13,074,822 

$241,805,747 
-
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Corridor 7-1 

Corridor 7-1 comprises the five freeways which ring downtown Los Angeles: 
the Golden State Freeway (1-5) between 1-10 and Route 60; the Santa Monica 
Freeway (1-10) between 1-110 and 1-5/US 101; the San Bernardino Freeway (1-10) 
between US 101 and I-5; the Santa Ana Freeway (US 101) between I-110 and Route 
60/1-10; and the Harbor Freeway (1-110) between 1-10 and US 101. This corridor is 
contained entirely within the City of Los Angeles. 

These freeways serve two primary purposes: carrying through traffic around 
the downtown area; and distributing traffic between the various radial freeways 
leading out from the downtown area and the downtown grid street system. As such, 
it is logical to consider the freeways together as a single loop system. Each of the 
major surf ace streets providing access between the freeway ring and downtown 
would be part of the Smart Corridor system. 

Since this system would include a grid of both east-west and north-south 
streets, as well as a circular ring of freeways rather than a corridor, it is not 
possible to fully quantify the reductions in delay which may be achieved using the 
methods developed in this study (which are primarily directed at a linear corridor). 
However, it is believed that significant benefits would be achieved through 
implementation of Smart Corridor technologies to better manage traffic in the 
downtown Los Angeles area, and the corridor was therefore given a relatively high 
rating in the evaluation matrix for congestion relief. 

Corridor 7-1 would serve as a necessary core of any potential larger system 
including freeways radiating out from the downtown area. It is therefore 
recommended that the downtown Smart "Ring" be implemented if one or more of 
the radial freeway corridors (Corridors 7-2a, 7-2b, 7-4, 7-21 or 7-27) are to be 
implemented. 

Many of the on-ramps around the ring of freeways are metered, and the area is 
controlled by the District 7 TOC. Also, the City of Los Angeles' ATSAC system of 
centralized signal control has recently been installed throughout much of the 
downtown area. 

It is of interest to note that this corridor has the highest recorded accident 
rate of all the candidate corridors statewide, at an estimated value of 149 accidents 
per mile per year. 

The corridor network is shown on Exhibit 3-28 and an evaluation summary is 
presented on Exhibit 3-29. 
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CORRIDOR EVALUATION SUMMARY Exhibit 3-29 

Corridor: I 1-• I Description : I 1-5,1-10,US IOI& 1-110 (Downtown Los Angeles Ring) 

Criteria Data Corridor Weight 

Value Rating 

l freeway caoacity/coogcation level 463 to 24 

2 Surfaco street caoacity/cooaeatioa 0 21 

3 Local/Regional commiUment 10 13 

4 Land me coou,atibility 0 II 

S Accidenl/locideol history 149 to 9 

6 Enviroameatal 0 1 

7 Number of jurisdictions I to 6 

I Part of lar2Cr system 6 to 4 

9 ln-olace control features to 3 

l 0 Data availability 10 2 

100 
' 

Costs 

Initial (Capital and Implementation) $19,431,321 

10 Year Operations and Maintenance $15,425,355 

Total $34,862,676 

Annualized Cost $3,486,268 

Beoofita 
Annual Benefit Sto,564,800 •• 

Beacfit/Cost Ratio 3.03 

•• Benefit Computed using historical results for similiar project rather 
than the computational process developed for other corridors, reflecting 

the unusual conditions of the "corridor•. 

Extension Comments 

240 

0 
130 

0 

90 

0 

60 City of Los Angeles 

40 
30 

20 

610 
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Corridor 7-2a 

Corridor 7-2a is the San Bernardino Freeway (I-10) between the Golden State 
Freeway (I-5) in Los Angeles and the San Gabriel River Freeway (I-605) in Baldwin 
Park. In the initial identification of candidate corridors, this section of 1-10 was 
paired with the Pomona Freeway (Route 60) as a double freeway corridor (Corridor 
7-2), due to the proximity of the two parallel freeways. However, through further 
development and review of the potential alternate routes during the detailed 
evaluation process it was determined that the two freeways would function as 
independent Smart Corridors, and Corridor 7-2 was divided into 7-2a and 7-2b. 

The primary alternate routes for this corridor are Valley Boulevard on the 
north and Garvey Avenue on the south. Mission Road and Ramona Boulevard would 
serve as extensions of these routes at either end of the corridor. North Main Street 
could also serve as a connector between Valley Boulevard and the downtown Los 
Angeles area, although use of North Main Street to Alameda Street would require 
geometric improvements and repaving of Alameda Street and the North Main 
Street/ Alameda Street intersection. 

Corridor 7-2a connects with the downtown Los Angeles freeway loop (Corridor 
7-1) on the west, and therefore could be part of a larger system serving the central 
Los Angeles area. Valley Boulevard also continues to the east as an alternate route 
for Route 60 in Corridor 7-18. 

The on-ramps along this portion of 1-10 are metered, and are controlled from 
the District 7 TOC. 

High levels of activity and close signal spacing limit the available capacity 
along Garvey Avenue through the concentrated business district in Monterey Park. 

The corridor network is shown on Exhibit 3-30 and an evaluation summary is 
presented on Exhibit 3-31. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 1-u. I Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/coogestioo level 272 7 

2 Surface street ca.-city /coogcstioo 4 
-

3 Local/Regional committmcot 5 

4 Land use com.-tibility 7 

S Accidcot/lncidcot hislory 66 7 

6 Eoviroomcotal I 

7 Number of jurisdictions IO 0 

8 Part of larger system 8 

9 ln-olace control fealUrcs 6 

IO Data availability 8 

Costa 
Initial (Capital and Implementation) $14,154,993 

10 Year Operations and Maintenance $15,230,686 

Total $29,385,679 

Annualized Cost $2,938,568 

Benefits 

Annual Bcocfit $4,996,800 

Benefit/Coat Ratio 1.70 

Exhibit 3-31 

1- IO between 1-5 & 1-605 J 
-

Weight Extension Comments 

24 168 

21 84 
- -

13 65 High for LA in west, lower for cities in east 

II 77 7 through Chinese business districts, 8 elsewhere 

9 63 

7 7 

6 0 LA Co, Cities of LA, Alhambra, Rosemead+ 6 others 

4 32 

3 18 

2 16 

100 530 
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Corridor 7-2b 

Corridor 7-2b is the Pomona Freeway (Route 60) between the Santa Ana 
Freeway (1-5) at the East Los Angeles interchange and the San Gabriel River 
Freeway (I-605) in the Whittier Narrows area. In the initial identification of 
candidate corridors, this section of Route 60 was paired with the San Bernardino 
Freeway (1-10) as a double freeway corridor (Corridor 7-2), due to the proximity of 
the two parallel freeways. However, through further development and review of the 
potential alternate routes during the detailed evaluation process it was determined 
that the two freeways would function as independent Smart Corridors, and Corridor 
7-2 was divided into 7-2a and 7-2b. 

The single suitable alternate route for the western portion of this corridor is 
3rd Street/4th Street/3rd Street/Pomona Boulevard (a continuous route with name 
changes) between downtown Los Angeles and Route 60 in Montebello. This route 
would utilize the Pomona Boulevard/Via Campo freeway frontage roads at the 
eastern end of the route. The alternate route for the eastern portion of the corridor 
is Beverly Boulevard from Pomona Boulevard to 1-605. Brooklyn Avenue and 
Whittier Boulevard were also evaluated as potential routes, but were eliminated 
from consideration due to land use sensitivity, particularly in the East Los Angeles 
business district along Whittier Boulevard. · 

Corridor 7-2b connects with the downtown Los Angeles freeway loop (Corridor 
7-1) on the west, and therefore could be part of a larger system serving the central 
Los Angeles area. Route 60 also continues as Corridor 7-18 to the east. 

The on-ramps along this portion of Route 60 are metered, and are controlled 
from the District 7 TOC. 

Use of Pomona and Beverly Boulevards as alternates to relieve freeway 
incidents during mid-day periods may be difficult due to the high number of funeral 
processions observed along these routes, which are escorted and typically preempt 
normal traffic flows. Use of these routes during morning and evening peak periods, 
however, is not expected to be significantly impacted by the funeral processions. 

It is of interest to note that this corridor has the second highest recorded 
freeway delay of all the candidate corridors statewide, with an estimated 570 
vehicle hours of delay per mile per day. 

The corridor network is shown on Exhibit 3-32 and an evaluation summary is 
presented on Exhibit 3-33. 

3-56 



\.,..I 
I 

VI 

" 

LEGEND 

Altemalive Routes 

Freeway Corridors 

0 

Lincoln 
Heights 

Vernon 

••••• -
2 M,"5 

Sa,lc: .__ ___ ...,_ ___ _. 

Maywood 

Exhibit 3-32 

District 7 
Corridor 7-2B Network Map 

Alhambra 

San Gabriel 

Rosemead 

-----------,10 

Monterey 
Park 

Pomona Blvd 
··1····•• ■\');' •••••••••••• 
3rd SI ... ••••• ■■ •••••• 

E 
•• VlaCampo 

ast •• 
Los Angeles♦• • • Montebello •••••• •••••• 

8ever1y";••• 
Vd •• 

See Corridor 7-4 

•••• ••• 

Pico 
Rivera 

South 
El Monie 

Seyt:orrldor 
7-44 

Whittier 

. 
--~~,-



\.,J 
I 

V, 
00 

CORRIDOR EVALUATION SUMMARY 

Corridor: I 7-2b I Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/coogestioo level S70 10 

2 Surface 1treet capacity/congestion 3 

3 Local/bl!iooal committmcot 6 

4 Land use compatibility 8 

S Accidcat/lncideot history S4 s 
6 Eoviroomcotal s 
7 Number of jurisdictions s 0 

8 Part of lamer system 8 

9 In-place control featurell 8 

10 Data availability 8 

Costa 
Initial (Capital and Implementation) $11,043,590 

10 Year Operations and Maintenance $13,777,898 

Total $24,821,488 

Annualized Cost $2,482,149 

Benefits 
Annual Benefit $20,971,200 

Benefit/Cost Ratio 8.45 

Exhibit 3-33 

Route 60 between 1-5 & 1-605 ] 

Weight Extension Comments 

24 240 

21 63 
13 78 High in LA City & Co, lower in Montebello & Pico Rivera 

11 88 
9 4S 
7 35 
6 0 LA Co, Cities of LA, Montebello, Pico Rivera, Whittier 

4 32 
3 24 
2 16 

100 621 
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Corridor 7--4 

Corridor 7-4 is the Santa Ana Freeway (1-5} between the San Gabriel River 
Freeway (1-605) in Downey and the Pomona Freeway (Route 60} at the East Los 
Angeles interchange in Los Angeles. 

The primary alternate route for this corridor is Telegraph Road between 1-605 
and Olympic Boulevard. This route would continue into downtown Los Angeles via 
Olympic Boulevard. Geometric and signalization improvements may be required at 
the Telegraph Road/Olympic Boulevard intersection to facilitate the required turn 
in the route at this location. Similar improvements may also be required at the 
seven-way "mixmaster" intersection in the City of Commerce to improve flow along 
Telegraph as it jogs via Atlantic Boulevard through the intersection. 

Washington Boulevard between Telegraph Road and Alameda Street would 
serve as a secondary alternate, although the Smart Corridor system would need to 
be designed to ensure that motorists do not continue into downtown Los Angeles via 
Washington Boulevard due to the presence of the Long Beach-Los Angeles light rail 
line along Washington west of Long Beach Boulevard. A third potential alternate is 
Florence Avenue between 1-5 and 1-710 in the Cities of Downey and Bell Gardens. 
Florence should only be used if needed, due to its distance from 1-5 (greater than 
three miles) at its connection with 1-710. 

Corridor 7-4 connects with the downtown Los Angeles freeway loop (Corridor 
7-1) on the west, and therefore could be part of a larger system serving the central 
Los Angeles area. 

The on-ramps along this portion of 1-5 are metered, and are controlled from 
the District 7 TOC. 

It is of interest to note that this corridor has the second highest recorded 
accident rate of all the candidate corridors statewide, at an estimated value of 112 
accidents per mile per year. 

The corridor network is shown on Exhibit 3-34 and an evaluation summary is 
presented on Exhibit 3-35. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 7-41 Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/coogcstioo level 311 8 

2 Surface street capacity/congestion 8 

3 Local/Regional committmcnt 10 

4 Land use compatibility 8 

S Accident/Incident history ll2 10 

6 Environmental s 
7 Number of jurudictiool 8 0 

I Put of larger system 8 

9 In-place control features s 
10 Data availability 8 

Costs 
Initial (Capital and Implementation) $11,771,473 

10 Year Operations and Maintenance $12,289,720 

Total $24,061,193 

Annualized Cost $2,406,119 

Benefits 
Annual Benefit $21,SS6,800 

Benefit/Cost Ratio 8.96 

Exhibit 3-35 

1-5 between 1-605 & Route 60 ~ 

Weight Extension Comments 

24 192 

21 168 
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4 32 
3 IS 
2 16 

100 766 



____________ jhk & Jw,ctJte, 

Corridor 7-6 

Corridor 7-6 is the Golden State Freeway (1-5) between the Pasadena Freeway 
(Route 110) and the Ventura Freeway (Route 134). 

The primary alternate route for this corridor is San Fernando Road between 
North Broadway and Western Avenue. Avenue 26 would provide direct access 
between San Fernando Road and 1-5 at the southern end of the corridor. Two 
additional routes would connect San Fernando Road through Chinatown into 
downtown Los Angeles: Pasadena Avenue to North Broadway; and Avenue 26 to 
Daly Street to North Main Street. Each of these connections into downtown Los 
Angeles requires turns and may therefore require geometric and signalization 
improvements at key intersections to facilitate the turns. Also, use of the Daly 
Street to North Main Street route would require geometric improvements and 
repaving of Alameda Street and the North Main Street/ Alameda Street intersection. 
Furthermore, these routes pass through the Chinatown area and are typically 
congested during the evening peak period (particularly North Broadway). 

Riverside Drive would serve as a secondary alternate in the southern portion 
of the corridor only, between Figueroa Street and Los Feliz Boulevard, and thus is 
primarily suited only for localized freeway incident relief. 

The on-ramps along this portion of 1-5 are metered, and are controlled from 
the District 7 TOC. 

The corridor network is shown on Exhibit 3-36 and an evaluation summary is 
presented on Exhibit 3-37. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 7-61 Description : 

Criteria Data Corridor 

Value Rating 

I Freeway ca.-city/congestioo level 140 4 

2 Surface street ca.-city/congestioo I 

3 Local/Regional committmcnt 10 

4 Land use compatibility 9 

5 Accideot/locident biatory 47 5 

6 Environmental 0 

7 Number of jurisdictioos 2 8 

8 Part of lar2er system 8 

9 In-place cootrol features 9 

10 Data availability 9 

Costa 
Initial (Capital and Implementation) $9,529,434 

10 Year Operations and Maintenance $9,561,479 

Total $19,090,913 

Annualized Cost $1,909,091 

Bmefita 
Annual Benefit $1,972,800 

Benefit/Cost Ratio 1.03 

Exhibit 3-37 

1-5 between Route I 10 & Route 134 

Weight Extension Comments 
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21 21 
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9 45 

7 0 

6 48 Cities of Los Angeles and Glendale 

4 32 

3 27 
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100 516 
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Corridor 7-18 

Corridor 7-18 is the Pomona Freeway (Route 60) between the San Gabriel 
River Freeway (I-605) in the Whittier Narrows area and Route 71 in Pomona. 

The primary alternate route for this corridor is Valley Boulevard, a very high 
capacity facility with limited direct access. Route 71, also a high capacity facility, 
would serve as the connector between Route 60 and Valley Boulevard at the eastern 
end of the corridor. Colima Road/Golden Springs Drive would serve as a good 
secondary alternate in the eastern half of the corridor between Azusa Avenue and 
Diamond Bar Boulevard. Each of these routes are excellent alternates, as the 
adjoining land uses are primarily industrial or commercial in the western portion of 
the corridor, and the eastern portion is either open space or buffered residential 
(setback or walled). 

Route 60 continues as Corridor 7-2b to the west. Valley Boulevard also 
continues to the west as an alternate route for 1-10 in Corridor 7-2a and to the east 
as Holt Avenue in Corridor 8-1 (in San Bernardino County). 

The on-ramps along this portion of Route 60 are metered, and are controlled 
from the District 7 TOC. · 

The corridor network is shown on Exhibit 3-38 and an evaluation summary is 
presented on Exhibit 3-39. 
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CORRIDOR EVALUATION SUMMARY Exhibit 3-39 

Corridor: 1-11 I Description : Route 60 between 1-605 & Route 71 

Criteria Data Corridor Weight Extension Comments 

Value Rating 

I Freeway caa-city/congcstioo level 233 6 24 144 

2 Surface street caa-city/congestioa I 21 21 

3 Local/Regional committmcnt IO 13 130 

4 Land USC compatibility IO II 110 Adjacent land uses typically buffered or no direct access 

S Accideot/lncideot history 46 ·s 9 4S 

6 Environmental 0 1 0 

7 Number of jurisdictioaa 1 0 6 0 Diamond Bar, Industry, LA Co, La Puente, Pomona, Walnut, W. Covina 

I Part of larger 1y1tem 6 4 24 
9 In-place control features s 3 IS 

10 Data availability 4 2 a 
I.,. 100 497 I 

;:;.; 

Costs -
Initial (Capital and Implementation) $14,052,665 

10 Year Operations and Maintenance $15,878,578 

Total $29,931,243 

Annualized Cost $2,993,124 

Benefits 
Annual Benefit $1,976,400 

Benefit/Cost Ratio 0.66 
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Corridor 7-20 

Corridor 7-20 is the Artesia Freeway (Route 91) between the Harbor Freeway 
(l-110) in Los Angeles and Beach Boulevard in Buena Park. 

The alternate routes for this corridor are Alondra Boulevard, Artesia 
Boulevard and South Street/Orangethorpe Avenue. Artesia Boulevard is the primary 
alternate, paralleling the freeway throughout most of the corridor and utilizing the 
Artesia Street freeway frontage roads at the western end of the route. Use of the 
eastbound frontage road to continue eastward on Artesia Boulevard will require 
geometric improvements to facilitate the turns at the jog under the freeway where 
the eastbound frontage road terminates. 

Alondra Boulevard is a suitable alternate in the middle and eastern portions of 
the corridor only, between 1-710 and 1-5. The section west of 1-710 to 1-110 was 
determined to be unsuitable due to close residential development in Compton, as 
well as potential conflicts with heavily used freight rail lines and the Long Beach­
Los Angeles light rail line which cross Alondra. South Street/Orangethorpe Avenue 
is suitable east of Paramount to Beach Boulevard. Thus, three alternates are 
available between 1-710 and Beach, while only one alternate (Artesia Boulevard) is 
available in the western section of the corridor between 1-110 and 1-710. 

The easternmost three miles of Corridor 7-20 is in Orange County (District 
12). Route 91 also continues as Corridor 12-6 to the east of Beach Boulevard. 

The on-ramps along this portion of Route 91 are metered, and are controlled 
from the District 7 TOC. 

The corridor network is shown on Exhibit 3-40 and an evaluation summary is 
presented on Exhibit 3-41. 
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CORRIDOR EVALUATION SUMMARY Exhibit 3-41 

Corridor: I 1-20 I Route 91 between 1-1 IO & Beach Boulevard Description : L __ ~:::....:~:.:.:..:...:.:..:..:....:.......:....::... ________ _ 

Criteria Dala Corridor Weight Extension Comments 

Value Rating 

I Freeway capacity/congestion level 384 10 24 240 

2 Surface street capacity/congestion 4 21 84 

3 Local/Regional committmcot 7 13 91 High for use of Artesia & South, low for use of Aloodra 
------

4 Land use compatibility 7 II 77 7 to 10 for Artesia, 5 to 9 for South, 7 to 9 for Aloodra 

5 Accident/Incident history 49 5 9 45 

6 Eoviroomr:ntal 4 7 28 

7 Number of jurisdictions 15 0 6 0 LA Co, Cities of LA, Carson, Compton, Long Beach, + 9 others 

8 Part of larger system 6 4 24 

9 ln-Piace control features 5 3 15 

IO Dala availability 5 2 10 
100 614 

Costa 
Inilial (Capilal and Implemeolation) $16,656,839 

10 Year Operations and Maintenance $17,014,675 

Tolal $33,671,514 

Annualized Cost $3,367,151 

Bcmfits 
Annual Benefit $16,984,800 

Bcmfit/Cost Ratio 5.04 
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Corridor 7-21 

Corridor 7-21 is the Hollywood Freeway (US 101) between the Harbor Freeway 
(1-110) and the Ventura Freeway (US 101/Route 134). This corridor is contained 
entirely within the City of Los Angeles. 

The street system along this corridor can be divided into three distinctive 
parts. In the southeastern portion of the corridor (between I- 110 and Vermont 
Avenue), the street system is somewhat curvilinear although the major streets 
generally parallel the freeway. Sunset Boulevard has been identified as the 
alternate route in this section. 

Within the Hollywood area in the middle portion of the corridor, the street 
system is an east-west/north-south grid, while the freeway is on a southeast­
northwest diagonal. In this section, Sunset Boulevard is the alternate route for east­
west travel, while Cahuenga Boulevard and Highland Avenue are the alternate 
routes for north-south travel. Vine Street would also serve as a north-south 
connector between the freeway and Sunset Boulevard. Geometric and signalization 
improvements may be needed at the Sunset Boulevard/Hollywood Boulevard 
intersection, as a turn is required to remain on Sunset Boulevard. Highland Avenue 
is heavily congested during peak periods, but has a high capacity connection to and 
from the freeway to the north. Traffic generated by the Hollywood Bowl would 
require special consideration in the design and operation of a Smart Corridor system 
during the Hollywood Bowl season. 

The northern part of the corridor is the Cahuenga Pass over the Santa Monica 
Mountains to the San Fernando Valley. In this section, the only alternates are 
Cahuenga Boulevard East and Cahuenga Boulevard West. Cahuenga Boulevard East 
is the continuation of Cahuenga Boulevard as a one-way northbound street over the 
pass, and would serve as the alternate for northbound travel. Cahuenga Boulevard 
West would serve as the alternate for southbound travel and connects directly with 
Highland Avenue in the middle portion of the corridor. In order to improve 
northbound capacity, Cahuenga Boulevard East would require pavement 
reconstruction in the section immediately north of the freeway, widening of the 
single lane portion over the pass, and restriping of the Cahuenga Boulevard 
East/Barham Boulevard intersection to facilitate through flows onto the freeway via 
the Universal City on-ramps. 

Santa Monica Boulevard, Melrose Avenue and Beverly Boulevard were also 
evaluated as potential alternates in the Hollywood area, but were determined to be 
unsuitable due to tight geometrics and parking, and the resulting restricted 
capacity. Hollywood Boulevard was not considered as an alternate due to potential 
conflicts with upcoming Metro Rail construction. 

Corridor 7-21 connects with the downtown Los Angeles freeway loop (Corridor 
7-1) on the southeast, and therefore could be part of a larger system serving the 
central Los Angeles area. Cahuenga Boulevard West also continues to the northwest 
as Ventura Boulevard in Corridor 7-22. 

The on-ramps along this portion of US 101 are metered, and are controlled 
from the District 7 TOC. 

The corridor network is shown on Exhibit 3-42 and an evaluation summary is 
presented on Exhibit 3-43. 

3-72 



\ "'"" """""' 

San ta 

LEGEND 

Alternauve Routes 

Freeway Corridors 

0 

••••• -
Sak . .._ _______ _ 

Burbank 

3-73 

Exhibit 3-42 

District 7 
Corridor 7-21 Network Map 

Glendale 

-•@c-, 

Lincoln 
Heights 



CORRIDOR EVALUATION SUMMARY Exhibit 3-43 

Corridor: 1-2• I Description : US IOI between 1-110 & Route 134 

Criteria Dala Corridor Weight Extemioo Comments 

Value Rating 
I Freeway capacity/coogestioo level 317 8 24 192 
2 Surface street capacity/coogeatioo 6 21 126 

3 Local/Regional committmcnt IO 13 130 
4 Land me compatibility 8 II 88 8 to 9 for Sunset & Highland, 7 to 8 for Cahuenga 

S Accident/Incident history 104 IO 9 90 
6 Environmeolal 0 7 0 
7 Number of jurildictiom I 10 6 60 City of Los Angeles 
8 Part of larger sy1tem 8 4 32 
9 In-place control features 9 3 27 

10 Dala availability 9 2 18 
\J 100 763 
~ 

Coats 

Initial (Capital and Implementation) $12,797,669 
10 Year Operations and Maintenance $12,208,457 
Total $25,006,126 

Annualized Cost $2,500,613 

Benefits 

Annual Benefit $5,819,400 

Benefit/Coat Ratio 2.33 
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Corridor 7-22 

Corridor 7-22 is the Ventura Freeway (US 101/Route 134) between Valley 
Circle Boulevard at the west end of the San Fernando Valley and the Golden State 
Freeway (I-5) in Burbank. In the initial identification of candidate corridors, this 
section of the Ventura Freeway was treated as three separate corridors: Corridor 7-
22 between the Hollywood Freeway (Route 170) and the San Diego Freeway (I-405); 
Corridor 7-23 between the San Diego Freeway and Valley Circle Boulevard; and 
Corridor 7-31 between the Hollywood Freeway and the Golden State Freeway. 
However, during the detailed evaluation process it was determined that the three 
corridors would function better as single corridor, and the three were combined into 
Corridor 7-22. 

Victory Boulevard is the primary alternate, and is the single alternate which 
traverses the entire corridor. In the easternmost portion of the corridor between 
Route 170 and 1-5, Victory is the only suitable alternate. In the middle portion of 
the corridor between 1-405 and Route 170, Ventura Boulevard, Riverside Drive and 
Burbank Boulevard are secondary alternates. Ventura Boulevard and Burbank 
Boulevard are secondary alternates to the west of 1-405. Due to the heavily 
commercial nature of the adjacent land uses and resulting congestion during business 
hours, Ventura Boulevard is likely to be suitable as an alternate during the morning 
peak period only. 

Limited capacity at the US 101/Valley Circle interchange currently represents 
a bottleneck for use of Valley Circle Boulevard as a connector between Victory 
Boulevard and US 101. However, Caltrans is planning to reconstruct this 
interchange as part of ongoing Ventura Freeway improvements. Also, improved 
signing and signalization may be needed at the five-way Victory Boulevard/Burbank 
Boulevard intersection at the east end of the corridor to facilitate use of Burbank 
Boulevard as a connector to 1-5. 

Camarillo Street/Verdugo Avenue, Magnolia Boulevard and Burbank Boulevard 
were evaluated as alternates in the eastern portion of the corridor east of Route 
170, but were determined to be unsuitable due to two-lane, poor capacity sections in 
the segments between Lankershim Boulevard and the Los Angeles/Burbank City line. 

Victory Boulevard has been designated by the Cities of Los Angeles and 
Burbank for installation of the Los Angeles ATSAC system, while ATSAC has 
already been installed along Ventura Boulevard west of 1-405 and is funded for 
installation east of 1-405. The on-ramps along this portion of US 101 are metered, 
and are controlled from the District 7 TOC. 

Ventura Boulevard continues to the southeast as Cahuenga Boulevard West in 
Corridor 7-21. 

The corridor network is shown on Exhibit 3-44 and an evaluation summary is 
presented on Exhibit 3-45. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: L 1-22 I Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 432 IO 

2 Surface street capacity/congestion 8 

3 Local/Regional committmcot 9 

4 Land use compatibility 6 

5 Accidcot/locidcot history 52 5 

6 Eoviroamcntal 4 

7 Number of jurisdictions 2 8 
8 Part of larger system 6 

9 In-place control features IO 

IO Dala availability 9 

Com 
Initial (Capilal and Implemeolalion) $18,970,566 

10 Y car Opcratioos and Maintenance $18,882,103 

Total $37,852,669 

Annualized Cost $3,785,267 

Beaefita 

Annual Benefit $14,688,000 

Benefit/Cost Ratio 3.88 

Exhibit 3-45 

US IOI between Valley Circle Boulevard & 1-5 
---------~ 

Weight Extension Comments 

24 240 

21 168 -
13 117 

II 66 8 lo 9 for Victory, 3 to 5 for Burbank, 7 for Riverside & Ventura 

9 45 
7 28 
6 48 Cities of Burbank and Los Angeles 

4 24 

3 30 
2 18 

100 784 
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Corridor 7-27 

Corridor 7-27 is the Harbor Freeway (1-110) between the San Diego Freeway 
(1-405) and the Santa Monica Freeway (1-10). 

Three alternates have been identified: Broadway, Figueroa Street and 
Vermont Avenue. The Broadway and Figueroa Street alternates traverse the entire 
corridor. However, Vermont Avenue would be suitable as an alternate south ot 
Florence Avenue only, due to a high level of pedestrian and parking activity and 
constrained capacity in the business district further to the north. 

Broadway would require widening of the existing two-lane bottleneck in the 
vicinity of Imperial Boulevard and the Century Freeway construction. This 
improvement appears feasible without significantly impacting adjacent land uses. 
Main Street was also considered but not used given the other alternates. 

The on-ramps along this portion of 1-110 are metered, and are controlled from 
the District 7 TOC. 

Corridor 7-27 connects with the downtown Los Angeles freeway loop (Corridor 
7-1) on the north, and therefore could be part of a larger system serving the central 
Los Angeles area. 

The corridor network is shown on Exhibit 3-46 and an evaluation summary is 
presented on Exhibit 3-47. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 1-21 I Description : 

Criteria Data Corridor 

Value Rating 

I freeway capacity/congestion level 264 1 

2 Surface street capacity/coogeation 9 

3 Local/Relliooal committment 8 

4 Land use compatibility 8 

5 Accidcot/lncidcot history 76 8 

6 Enviromncntal 3 

7 Number of jurisdictions 4 2 

8 Part of lar2er system 8 

9 In-place control features 9 

IO Data availability 9 

Costa 
Initial (Capital and Implementation) $14,344,533 

IO Year Operations and Maintenance $14,788,942 

Total $29,133,475 

Annualized Cost $2,913,348 

Benefits 
Annual Benefit $11,448,000 

&.fit/Cost Ratio 3.93 

Exhibit 3-47 

1-110 between 1-405 & 1-10 

Weight Extension Comments 

24 168 

21 189 
13 104 High for use of Broadway & Figueroa, low for Vermont 

11 88 9 for Broadway, 7 for Figueroa, 9 lo 10 for Vermont 
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1 21 

6 12 Carson, Gardena, LA City, LA County 
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3 27 

2 18 
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Corridor 7-34 

Corridor 7-34 is the Foothill Freeway (1-210) between the Ventura Freeway 
(Route 134) in Pasadena and Route 30 in Glendora. In the initial identification of 
candidate corridors, this section of the Foothill Freeway was treated as two 
separate corridors: Corridor 7-34 between the Ventura Freeway and the San Gabriel 
River Freeway (1-605) and Corridor 7-35 between 1-605 and the Route 30. However, 
during the detailed evaluation process it was determined that the two corridors 
would function better as single corridor, and the two were combined into Corridor 7-
34. 

The single alternate which traverses the entire corridor is Colorado 
Boulevard/Huntington Drive/Foothill Boulevard/ Alosta Avenue/Foothill Boulevard (a 
continuous route with name changes). Walnut Street/Foothill Boulevard and Orange 
Grove Boulevard/Rosemead Boulevard are secondary alternates within the City of 
Pasadena in the westernmost portion of the corridor. Arrow Highway is an alternate 
for the eastern portion of the corridor between 1-605 and 1-210. 

The Santa Anita Racetrack is located immediately adjacent to the Colorado 
Boulevard/Huntington Drive alternate in the City of Arcadia, and would require 
special consideration in operation of a Smart Corridor system during the racing 
season. 

Sierra Madre Boulevard and Foothill Boulevard were evaluated as alternates 
for the middle portion of the corridor through the Cities of Sierra Madre and 
Monrovia, but were determined to be unsuitable due to two-lane, poor capacity 
sections and sensitive residential areas. 

The on-ramps along this portion of 1-210 are metered, and are controlled from 
the District 7 TOC. 

The City of Pasadena is currently installing a computer-based traffic signal 
system which would complement the Smart Corridor program. Pasadena also uses 
Highway Advisory Radio (HAR) as a motorist information element. 

The network corridor is presented on Exhibit 3-48 and an evaluation summary 
is presented on Exhibit 3-49. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 1 7-341 Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 298 7 

2 Surface sb'cct capacity/congestion 5 

3 Local/Regional committmcnt 5 

4 Land use compatibility 6 

5 Accident/Incident history 31 3 

6 Environmental 0 

7 Number of jurisdictions II 0 

8 Part of larger system 
9 In-place conlrol features 9 

IO Data availability 5 

Costa 
Initial (Capital and Implementation) $14,006,074 

10 Year Operations and Maintenance $14,054,519 

Total $28,060,593 

Annualized Cost $2,806,059 

Benefits 

Annual Benefit $6,246,000 

Benefit/Cost Ratio 2.23 

Exhibit 3-49 

I-2 IO between Route 134 & Route 30 

Weight Extension Comments 

24 168 

21 105 

13 65 

II 66 
9 27 
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100 468 
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Corridor 7-37 

Corridor 7-37 is the San Diego Freeway (1-405) between the San Gabriel River 
Freeway (1-605) at the Los Angeles/Orange County line and the Harbor Freeway (1-
110) in Carson. 

The corridor must be considered in two sections for the purpose of planning 
alternate routes. In the eastern portion of the corridor (between 1-605 and 1-710 in 
the City of Long Beach), Willow Street and Spring Street are the primary alternates. 
The section of Spring Street through the industrial area between Cherry Avenue and 
Atlantic Avenue would require widening and geometric improvements to become 
suitable, although these improvements appear feasible without impacting adjacent 
land uses. 

In the western portion of the corridor (between 1-710 and 1-110), Carson Street 
and 223rd Street/Wardlow Road are the alternate routes. The 223rd Street/Wardlow 
Road route would extend east of 1-710 to provide a connection to Willow Street in 
the eastern portion of the corridor via Atlantic Avenue. Similarly, the Willow 
Street/Sepulveda Boulevard route would extend west of 1-710 to provide a 
connection to 223rd Street and 1-405 via Alameda Street. However, there is no 
continuous alternate route throughout the entire corridor. 

The on-ramps along this portion of 1-405 are metered, and are controlled from 
the District 7 TOC. 

The network corridor is shown on Exhibit 3-50 and an evaluation summary is 
presented on Exhibit 3-51. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 1 7-371 Description : 

Criteria Data Corridor 

Value Rating 
I Freeway capacity/congestion level 319 8 

2 Surface street capacity/congestion 9 

3 Local/Regional committment 1 

4 Land use compatibility 8 

5. Accident/Incident history 44 4 

6 Environmental 1 

7 Number of jurisdictiOlll 6 0 

8 Part of larger system 6 

9 In-place control fealures 10 

10 Data availability 9 

Costs 
Initial (Capital and Implementation) $15,722,016 

IO Year Operations and Maintenance $15,053,053 

Total $30,775,069 

Annualized Cost $3,077,507 

Benefits 
Annual Benefit $3,178,800 

Benefit/Cost Ratio 1.03 

Exhibit 3-51 

1-405 between 1-605 & 1-110 

. -

Weight Extension Comments 

24 192 

21 189 

13 91 
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9 36 
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Corridor 7-38 

Corridor 7-38 is the San Diego Freeway (I-405) between the Harbor Freeway 
(I-110) in Carson and the Santa Monica Freeway (I-10) in West Los Angeles. In the 
initial identification of candidate corridors, this section of the San Diego Freeway 
was treated as two separate corridors: Corridor 7-38 between 1-110 and Imperial 
Highway and Corridor 7-39 between Imperial Highway and 1-10. However, during 
the detailed evaluation process it was determined that the two corridors would 
function better as single corridor, and the two were combined into Corridor 7-38. 

The corridor must be considered in three sections for the purpose of planning 
alternate routes. In the southeastern portion of the corridor the freeway runs in an 
east-west orientation. Artesia Boulevard is the primary alternate in this section and 
190th Street is a secondary alternate. 

The freeway then turns northward through the South Bay curve and continues 
past Los Angeles International Airport to the Marina Freeway (Route 90). 
Hawthorne Boulevard/La Brea Avenue and Sepulveda Boulevard are the primary 
alternates in this section, while La Cienega Boulevard and Aviation Boulevard are 
secondary alternates. Slauson Boulevard would serve as an east-west connector 
from La Brea Avenue and La Cienega Boulevard to 1-405 via the Marina Freeway. 
La Brea Avenue and La Cienega Boulevard could also continue northward across the 
Baldwin Hills to connect with the Santa Monica Freeway Smart Corridor 
Demonstration, as part of a larger system linking together the 1-405 and 1-10 Smart 
Corridors. 

North of the Marina Freeway to the Santa Monica Freeway, Sepulveda 
Boulevard is the only suitable alternate. Centinela Avenue and Overland Avenue 
were evaluated as alternates for this portion of the corridor, but were determined to 
be unsuitable due to sections of poor capacity, particularly along Overland Avenue 
between Culver Boulevard and Palms Boulevard. 

The on-ramps along 1-405 in the corridor are metered, and are controlled from 
the District 7 TOC. 

It is of interest to note that this corridor has the highest recorded freeway 
delay of all the candidate corridors statewide, with an estimated 712 vehicle hours 
of delay per mile per day. 

The corridor network is shown on Exhibit 3-52 and an evaluation summary is 
presented on Exhibit 3-53. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 1 7-381 Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 712 lO 

2 Surface street capacity/congestion 4 

3 Local/Regional committment 8 

4 Land use compatibility 9 

5 Accident/Incident history 58 6 

6 Environmental 10 

7 Number of jurisdictions 11 0 

8 Part of larger system 8 

9 In-place control features 7 

10 Data availability 5 

Costs 
Initial (Capital and Implementation) $17,443,904 

10 Year Operations and Maintenance $18,559,819 

Total $36,003,723 

Annualized Cost $3,600,372 

Benefits 

Annual Benefit $35,773,200 

Benefit/Cost Ratio 9.94 

Exhibit 3-53 

1-405 between 1-110 & 1-10 

Weight Extensicm Comments 

24 240 

21 84 
13 104 High for all except Aviation & Sepulveda in South 

11 99 

9 54 

7 70 

6 0 LA Co, Cities of LA, Gardena, Inglewood, Hawthorne + 6 others 

4 32 

3 21 
-

2 lO 

100 714 
--



_______ jhk 6- J',<>Ll.l[C-

Corridor 7-40 

Corridor 7-40 is the San Diego Freeway (I-405) between the Santa Monica 
Freeway (I-10) in West Los Angeles and the Ventura Freeway (US 101) in the San 
Fernando Valley. 

The corridor can be considered in two sections. The southernmost portion of 
the corridor (south of Sunset Boulevard) heavily congested areas of West Los 
Angeles and Westwood. The northern part of the corridor is the Sepulveda Pass over 
the Santa Monica Mountains to the San Fernando Valley. 

Sepulveda Boulevard is the only surf ace street which crosses Sepulveda Pass. 
It is therefore the only available alternate in this section, and is presently utilized 
as such. The three-lane Sepulveda Tunnel at the summit of the pass is presently a 
bottleneck, with two lanes southbound but only one lane northbound. It is 
recommended that, if this Smart Corridor is to be implemented, reversible lanes be 
implemented in the tunnel to provide two lanes southbound in the morning peak and 
two lanes northbound in the evening peak. 

Sepulveda Boulevard is also the only alternate identified for the southern 
portion of the corridor in West Los Angeles, due to limited capacity along other 
parallel north-south streets. The high levels of congestion during peak periods along 
Sepulveda Boulevard at major cross streets such as Wilshire Boulevard, Santa Monica 
Boulevard and Olympic Boulevard, however, limit the available capacity in this 
section. 

The on-ramps along 1-405 in the corridor are metered, and are controlled from 
the District 7 TOC. 

The corridor network is shown on Exhibit 3-54 and an evaluation summary is 
presented on Exhibit 3-55. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 7-40 I Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 436 lO 

2 Surface street capacity/congestion 2 

3 Local/Regional committmcnt lO 

4 Land use compatibility 9 

5 Accideot/lncideot history 68 7 

6 Environmental 4 

7 Number of jwudictioos 2 8 

8 Part of larger system 8 

9 In-place control features 9 

10 Data availability 6 

Costs 
Initial (Capital and Implementation) $8,827,579 

10 Year Operations and Maintenance $11,391,877 

Total $20,219,456 

Annualized Cost $2,021,946 

Bencfils 
Annual Benefit $16,717,680 

Benefit/Cost Ratio 8.27 

Exhibit 3-55 

1-405 between 1- IO & US 101 

-

Weight Extension Comments 

24 240 

21 42 
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9 63 
7 28 
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Corridor 7-41 

Corridor 7-41 is the San Diego Freeway (I-405) between the Ventura Freeway 
(US 101) and the Golden State Freeway (I-5). This corridor is contained entirely 
within the City of Los Angeles. 

Sepulveda Boulevard and Balboa Boulevard are both good alternate routes. 
Sepulveda Boulevard is an alternate throughout all but the northernmost mile of the 
corridor. Balboa Boulevard is an alternate not only throughout the corridor, but 
continuing north through the Knollwood area to connect with the Golden State 
Freeway and Antelope Valley Freeway (Route 14) via San Fernando Road and Sierra 
Highway. 

Use of Balboa Boulevard as an alternate to the north, however, will likely 
require improvements at the Balboa Boulevard/San Fernando Road, Balboa 
Boulevard/Foothill Boulevard and/or San Fernando/Sierra Highway intersections to 
eliminate bottlenecks caused by existing stop signs and to facilitate the necessary 
turning movements. 

The on-ramps along 1-405 in the corridor are metered, and are controlled from 
the District 7 TOC. 

The corridor network is shown on Exhibit 3-56 and an evaluation summary is 
presented on Exhibit 3-5 7. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 1 7-41 1 Description : 

Criteria Data Corridor 

Value Rating 

I Freeway caa-city/coogestion level 128 3 

2 Surface street caa-city/coogestioo I 

3 Local/Regional committmeot 10 

4 Land use compatibility 9 

5 Accident/Incident history 36 4 

6 Environmental 0 

7 Number of jurisdictions I 10 

8 Part of larger system 6 

9 In-place control features 6 

IO Data availability 4 

Costa 
Initial (Capital and Implementation) $10,333,471 

10 Year Operations and Maintenance $10,335,639 

Total $20,669,110 

Annualized Cost $2,066,911 

Benefit. 
Annual Benefit $1,303,200 

Benefit/Cost Ratio 0.63 

Exhibit 3-57 

1-405 between US IOI & 1-5 

Weight Extension Comments 

24 72 
21 21 

13 130 

II 99 10 for Sepulveda, 9 for Balboa 

9 36 

7 0 

6 60 City of Los Angeles 
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Corridor 7-43 

Corridor 7-43 is the San Gabriel River Freeway (1-605) between the San Diego 
Freeway (1-405) at the Los Angeles/Orange County line and the Santa Ana Freeway 
(I-5) in Downey. 

Potential alternates for this corridor consist of Los Alamitos 
Boulevard/Norwalk Boulevard, Pioneer Boulevard and Studebaker Road. Bellflower 
Boulevard was investigated as an alternate, but was determined to be unsuitable due 
to severely restricted capacity in the Bellflower business district. 

The on-ramps along 1-605 in the corridor are metered, and are controlled from 
the District 7 TOC. 

The corridor network is shown on Exhibit 3-58 and an evaluation summary is 
presented on Exhibit 3-59. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 1 7-431 Description : 

Criteria Data Corridor 

Value Rating 

t Freeway capacity/congestion level 199 5 

2 Surface street capacity/congestion 7 

3 Local/Regional committment 5 

4 Land use compatibility 5 

S Accident/Incident history 49 s 
6 Environmental 0 

7 Number of jurisdictions II 0 

8 Part of larger system 6 

9 In-place control features 6 

10 Data availability 5 

Costs 
Initial (Capital and Implementation) $13,687,400 

IO Year Operations and Maintenance $14,278,152 

Total $27,965,552 

Annualized Cost $2,796,555 

Benefits 
Annual Benefit $4,048,200 

Benefit/Cost Ratio 1.45 

Exhibit 3-59 

1-605 between 1-405 & 1-5 

Weight Extension Comments 

24 120 

21 147 

13 65 
11 55 6 to 9 for Los Alamitos/Norwalk, 6 for Pioneer, 4 to 5 for Studebaker 

9 45 

7 0 

6 0 Artesia, Long Beach, Lakewood, Norwalk:, Paramount+ 6 others 

4 24 

3 18 

2 10 

100 484 
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Corridor 7-44 

Corridor 7-44 is the San Gabriel River Freeway (I-605) between the Santa Ana 
Freeway (I-5) in Downey and the San Bernardino Freeway (1-10) in Baldwin Park. 

Rosemead Boulevard is the primary alternate for the section of the corridor 
between 1-5 and the Pomona Freeway (Route 60). For most of this section, 
Rosemead Boulevard is the only suitable alternate, as Norwalk Boulevard was 
investigated as an alternate but was determined to be unsuitable due to a two-lane 
section through a sensitive residential area in the Whittier area. 

Between Beverly Boulevard and Route 60, Workman Mill Road is a high 
capacity alternate passing along the edge of the Puente Hills with little adjoining 
land uses. The Workman Mill route would continue to the north via Peck Road and 
Durfee Avenue as an alternate to 1-605 to the end of the corridor at 1-10. The 
Workman Mill alternate would connect with 1-605 at Beverly Boulevard via Pioneer 
Boulevard (which would require geometric improvements) and would also connect 
with Route 60 to and from the east via Crossroads Parkway. 

The on-ramps along 1-605 in the corridor are metered, and are controlled from 
the District 7 TOC. 

The network corridor is shown on Exhibit 3-60 and an evaluation summary is 
presented on Exhibit 3-61. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 7-441 Description : 

Criteria Data Corridor 
Value Rating 

I Freeway capacity/congestion level 173 4 

2 Surface street capacity/congestion 6 

3 Local/Regional committment 8 

4 Land use compatibility 1 

5 Accident/Incident history 40 4 

6 Environmental 1 

7 Number of jurisdictions 8 0 

8 Part of larger system 6 

9 In-place control features 6 

10 Data availability s 

Costs 
Initial (Capital and Implementation) $11,573,058 

10 Year Operations and Maintenance $13,074,822 

Total $24,647,880 

Annualized Cost $2,464,788 

Benefits 
Annual Benefit $2,214,000 

Benefit/Cost Ratio 0.90 

Exhibit 3-61 

1-605 between 1-5 & 1-10 -7 

Weight Extension Comments 

-

24 96 
21 126 
13 104 
11 11 7 to 8 for Rosemead, 9 for Workman Mill, 7 to 9 for Peck & Durfee 
9 36 
1 1 ---~ 
6 0 Downey, El Monte, Industry, Pico Rivera + 4 others 
4 24 
3 18 
2 10 

-------
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CALTRANS DISTRICT 8 - SAN BERNARDINO AND RIVERSIDE COUNTIES 

The initial review of traffic and congestion data and interviews with local 

staff resulted in the identification of 14 potential corridors for the application of 

Smart Corridor technology in San Bernardino and Riverside Counties. The 14 

corridors are shown on Exhibit 3-62 with the evaluation results summarized on the 

second page of the exhibit. 

During the initial screening process, 12 of the corridors were eliminated from 

detailed consideration. Eleven of these corridors were eliminated primarily because 

of a relatively low existing delay levels. Although congestion is occurring, it is not 

of a level that compares with the other candidate corridors. These corridors off er 

opportunities for future consideration but would not be a priority at this time. 

Three of the corridors also lacked available or continuous alternate routes, while 

two did not satisfy corridor definition criteria regarding lengths and widths. 

Information as provided to the Steering Committee which summarizes the reasons 

for elimination by corridor is included in Appendix B. 

The remaining 2 corridors were included in the final evaluation and are 

discussed on the following pages. 

3-102 



I.,.} 

I ...... 
0 
I.,.} 

. --~:,-

Exhibit 3-62 

District 8 
Corridor Summary Map 

o I ~• 
O· ., . 

8: • o· \ 15 

LEGEND 

_g, I 
C:. 0 ~ ~,8 ~-5 •• 

/g·i:i •• \. 
-.J'" ~ ti ~ ~ . . ,I •• • 

I C: Rancho x • .- .!! c__,. •• l•t•I ; 
I ~ • 

• : Fon1.-.a RlaHo • • ~2 : San Bernardino 

• • 
I • • 11-3 

"".. ~ :),•••••••,.••• •••••••••@o •••••••• fr• [HJ 
8-4 

• •••• -:::... 

, . . .. ·········-·····~ • Colon • 10 • Loma 

I • """' ___;,>········· ... &•······ .-:-- · · -· · -· · -· · -· -----. --.. -.. _ ~-13 ~ I ••~• . •• 

Chino • • • • 
·•••·~•■••··••■ L •• - .... ■---··-·· I • • -··-··-··, 

•• • ~• • • • • ■ • • San Bernardino Co 
I •• • -··----

Riverside • ♦ -12 
E~minated, lnilial Saeening 

.,, .tt■ ♦ L R1vers1de Co 

• •• • • --- .,, 
Eliminated, Final Saeening 

Recommended Corridors 

Project Number !7-X I 
-·--

0 l Md,s 

5co1,,~----~ 

• ., (J. 

.,, 

, .s'~,. I z.-9 a·,~.,.,,. 
"ol. •• ~.,.Ol_ 

'ti,,.. '-. ~OC.- .. _, • ••••• -o ·, o·· ~• 
• '/ 91 

'~ 
'. R1vers1de Co 

• • : ·~ . ~ ] ~ • I 8-8 I Moreno 

•• ~··· •• •• •• •• •• 

Corona 



l,.) 

I ..... 
0 
-"" 

District/ 
Corridor 

I - I 

I - 10 

Deacriptioo Distance 8/C Ratio 

(Miles) 

1-10 between San Bernardino/ 9.9 0.34 
L.A. County Linc & I-IS 
Route 91 between Maple 7.1 3.62 
Street & La Sierra Avenue 

Total District Costs 

Score Initial 
Cost 

447 $10,191,041 

S62 $7,631,399 

$17,822,440 

Edtibit 3-62 (Continued) 

District 8 
Corridor Summary 

IO YearO&.M Combination 

Cost of Corridors 

$11,678,435 

$9,589,619 

$21,268,054 



____________ jhk °' -'"""J[C, 

Corridor 8-1 

Corridor 8-1 is the San Bernardino Freeway (1-10) between the San 
Bernardino/Los Angeles County line and 1-15 in Ontario. 

Two alternate routes have been identified for this corridor. Foothill Boulevard 
is to the north of the freeway and traverses the entire corridor. Holt Avenue is to 
the south of the freeway and encompasses the portion of the corridor between the 
County line and Archibald Avenue near Ontario International Airport. The Holt 
Avenue alternate would continue about four miles into Los Angeles County to the 
west, eventually utilizing the Route 71 freeway as a connector to 1-10. Holt Avenue 
also continues to the west as Valley Boulevard in Corridor 7-18 (in Los Angeles 
County). 

Arrow Highway was investigated as an alternate but was determined to be 
unsuitable due to two-lane, poor capacity sections and the sensitivity of adjacent 
residential uses within the Upland area. 

None of the on-ramps within District 8 are currently controlled by ramp 
meters. 

The corridor network is presented on Exhibit 3-63 and and evaluation summary 
is presented on Exhibit 3-64. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I s-• I Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 206 5 

2 Surface street capacity/congestion 4 

3 Local/Regional committment 8 

4 Land use compatibility 8 

5 Accident/Incident history 44 4 

6 Environmental I 

7 Number of jurisdictions 6 0 

8 Part of larger system 0 

9 In-place control features 0 

10 Data availability 4 

Costa 
Initial (Capital and Implementation) $10,191,041 

10 Year Operations and Maintenance $11,678,435 

Total $21,869,476 

Annualized Cost $2,186,948 

Benefits 
Annual Benefit $741,600 

Benefit/Cost Ratio 0.34 

Exhibit 3-64 

1-10 between SB/LA County line & 1-15 .] 

Weight Extension Comments 
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Corridor 8-10 

Corridor 8-10 is the Riverside Freeway {Route 91) between Maple Street and 
La Sierra A venue in the Corona area. 

The only potential alternate route for this corridor is 6th Street/Magnolia 
Avenue between its interchanges with Route 91 on either side of Corona. 6th 
Street/Magnolia Avenue generally provides good capacity, although the capacity is 
somewhat constrained through the downtown Corona business district. 

This route is currently used by motorists as an alternate to the Route 91 
freeway, a situation which is already of concern to Corona area residents. Previous 
requests by local residents for freeway improvements to keep regional traffic on the 
freeway indicates that use of 6th Street/Magnolia Avenue as an alternate route as 
part of a Smart Corridor may meet with local resistance. 

None of the on-ramps within District 8 are currently controlled by ramp 
meters. 

The corridor network is shown on Exhibit 3-65 and an evaluation summary is 
presented on Exhibit 3-66. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 1 s-101 Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 460 10 

2 Surface street ca.-city/coogcstion 4 

3 Local/Regional committment 3 

4 Land use compatibility 7 

5 Accideat/locidcot history 7 

6 Environmental 3 

7 Number of jurisdictions 3 5 

8 Put of larFr system 0 

9 In-place control features 0 

l O Data availability 4 

,-. 

Costs 
Initial (Capital and Implementation) $7,631,399 

IO Y car Operations and Maintenance $9,589,619 

Total $17,221,018 

Annualized Cost $1,722,102 

Benefits 
Annual Benefit $6,231,600 

Benefit/Cost Ratio 3.62 

Exhibit 3-66 

Route 91 between Maple Street & La Sierra Avenue 

Weight Extension Comments 

24 240 

21 84 
--

13 39 

II 77 Business district in central Corona 

9 63 
7 21 

6 30 Corona, Riverside City, Riverside County 

4 0 Isolated Corridor 

3 0 
2 8 

100 562 
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CALTRANS DISTRICT 11 - THE SAN DIEGO AREA 

Thirteen potential corridors were identified for the San Diego area. The 

corridors were developed through a review of the data and during interviews with 

Caltrans and local agency staff. The corridors are shown graphically on the first 

page of Exhibit 3-67 and a summary of the final corridors is shown on the second 

page of the exhibit. Seven of the corridors were eliminated during the initial 

screening process. Of the 7 corridors, 4 were eliminated because they did not 

experience sufficient congestion to warrant detailed review (Corridors 11-5, 11-6, 

11-8, and 11-12). 

Corridors 11-10 and 11-13 were eliminated because no adequate alternate 

routes were identified and Corridor 11-9 was eliminated because of its short length 

and the availability of other freeway routes to serve the short trip. This segment 

was seen to be an issue more associated with TOS/TOC operations than with Smart 

Corridor techniques. 

During field reviews and more detailed examination of information, three 

additional corridors were eliminated. Corridor 11-1, the northern segment of 

Interstate 5, was eliminated because the only strong alternative route passes 

through several congested commercial/recreational areas with numerous signals and 

stop signs. The adjacent land use is also incompatible and strong opposition would 

be expected. This corridor may prove viable in the future. 

Corridor 11-11, Interstate 15 north of San Diego, was also eliminated because 

of the lack of available alternatives. Although segments of the alternates were high 

capacity, there were critical missing links that precluded their use. Further, local 

disagreements on the links indicated strong institutional resistance to any use of the 

roads as alternates. This corridor may also prove viable when the institutional 

problems are resolved. Finally, Corridor 11-4, a section of State Route 94 was 

eliminated because of the lack of continuity of available alternates. Several streets 

were reviewed, however, none travelled the length of the corridor needed to support 

route balancing. Some of the routes passed through very active commercial areas 

with no off-street parking and heavy pedestrian demands. Another lacked a 

connection except via a two lane section passing through a residential area and over 

a railroad track. Simply, no good alternates existed. 

The remaining three corridors, two along Interstate 8 and one along Interstate 

5 offered promise and are considered in the final program. The two corridors on 

Interstate 8 (Corridor 11-2 and 11-3) were combined in the final evaluation because 

of their use of common alternatives and the availability of continuous routes. 
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Exhibit 3-67 

District 11 
Corridor Summary Map 
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District/ 
Corridor 

II -

II -

Description 

2 1-8 from 1-5 lo 1-15 

7 1-5 from 1-15 lo 1-8 

Distance B/C Ratio 
(Miles) 

IS.I 711 

7.5 476 

Total District Costs 

Score Initial 
Cost 

5.71 $19,306,811 

0.21 $l0,197,835 

$29,504,646 

Exhibit J-67 (Continued) 

District 11 
Corridor Summary 

10 Year O&.M Combination 
Cost of Corridors 

$ I 7,590,421 11-2, 11-J 

$9,907,492 

$27,497,913 

I_ 
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Corridor 11-2 

This corridor includes two corridors originally defined as Corridors 11-2 and 
11-3 and is shown on Exhibit 3-68. The corridor covers a 15.8 mile segment of 
Interstate 8 between Interstate 5 and State Route 67. The corridor is located north 
of the downtown area of San Diego and serves the El Cajon and Santee areas. 
Interstate 8 carries an average daily traffic of approximately 200,000. The freeway 
has congested segments, however, much of the expected congestion has been 
mitigated by an effective ramp metering program. 

Excellent alternatives exist throughout the corridor and provide continuity for 
longer trips as well as convenient freeway access for shorter diversions (i.e. Lake 
Murray Boulevard, Fletcher Avenue, University and Montezuma. Several segments 
of the alternatives are relatively high speed. The primary alternative north of the 
freeway is a combination of Friars Road and Mission Gorge Road. Both are 
relatively high speed and high capacity. There is a significant access problem at the 
west end of the corridor where Friars Road nears Interstate 5. An access ramp will 
need to be constructed from Taylor Street to Friars Road to facilitate the 
connection to the surface street network and to Interstate 8. 

To the south of the freeway, El Cajon Boulevard and an extension on 
Washington Street provide good route continuity and service. Although El Cajon 
Boulevard passes through commercial areas, adequate capacity is available during 
much of the day. The alternate routes do pass by shopping areas and on the north by 
Jack Murphy Stadium. This would necessitate close monitoring of traffic conditions 
on the surface streets to insure that adequate capacity is available when any 
diversion is scheduled. 

The land use surrounding the alternate routes that were finally selected for 
the corridor are relatively compatible with the anticipated use. All of the 
recommended alternatives are currently used as arterial routes and carry significant 
traffic at this time. 

As noted, ramp metering is in place for much of the corridor. Caltrans is 
planning an upgrade of the system and the ultimate inclusion of full surveillance and 
control. The use of the corridor in a Smart Corridor project is consistent with the 
overall plan. Also, the City of San Diego has indicated strong support for the 
concepts and appears willing to expand its signal control system to support the 
program. 

An evaluation summary is shown on Exhibit 3-69. The overall evaluation of 
Corridor 11-2 is that it is an excellent candidate for Smart Corridor technology. 
The priority of the corridor is somewhat reduced because of the level of congestion 
compared to other locations in the State. 
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Exhibit 3-68 

District 11 
Corridor 11-2 Network Map 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 11-21 Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/coogcstioo level 163 4 

2 Surface street capacity/congestion 9 

3 Local/Regional committment 10 
4 Land use compatibility 8 
5 Accident/Incident history 63 6 
6 Environmental 5 
7 Number of jurisdictioos 3 5 
8 Part of larger system 4 
9 In-place control features 8 

10 Data availability 7 

Casis 
Initial (Capital and Implementation) $19,306,811 

10 Year Operations and Maintenance $ I 7,590,421 

Total $36,897,232 

AMualized Cost $3,689,723 

Benefils 

Annual Benefit $21,056,400 

Benefit/Cost Ratio 5.71 

Exhibit 3-69 

1-8 from 1-5 lo 1-15 

Weight Extension Comments 

24 96 

21 189 

13 130 City of San Diego is supportive of Smart Corridor Concepts 

11 88 

9 54 

7 35 

6 30 Cities of San Diego & Linda Vista, San Diego Co. 

4 16 
3 24 

2 14 
100 676 
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Corridor 11-7 

Corridor 11-7 covers the section of Interstate 5 in San Diego between 
Interstate 8 and the northern edge of National City. The freeway carries a daily 
volume of approximately 160,000. Interstate 5 provides access to the central 
business district from both the north and south, provides access to the San Diego­
Coronado Bridge, and serves the large employment concentrations at the naval 
shipyard and near Lindberg Field. The freeway is not heavily congested at this time, 
as compared to other freeways in urban areas of California. The corridor network is 
shown on Exhibit 3-70 and the evaluation summary is shown as Exhibit 3-71. 

Pacific Highway and an extension via Harbor Drive serves as an excellent 
alternate route for this corridor. The route runs from the northern end of the 
corridor to a direct connection with Interstate 5 at the southern end of the corridor. 
The northern connection with the freeway system is somewhat awkward because of 
a required left turn in the southbound direction. This connection would need to be 
improved as part of a project to allow a higher capacity movement. The 
improvement might also be coordinated with improved access to Friar's Road in 
Corridor 11-2 to provide route continuity to the east of Interstate 5. 

The alternate route provides access to the central business district and 
continues to the heavy employment centers. It also passes by the newly constructed 
convention center. The heavy employment areas, especially the navy shipyard in the 
southern portion of the route, will reduce its effectiveness during shift changes. 
Also, some conflict with events at the convention center may be expected, however 
these generally occur off-peak. 

The land use surrounding the alternate route are not generally sensitive to its 
continued use as a major traffic carrier. 

The City of San Diego has indicated support for the Smart Corridor concepts 
and this corridor is totally within their jurisdiction except for the ramps at the 
southern terminus. The central signal system for the City is available to control the 
signals on the alternate route. 

The overall assessment of Corridor 11-7 is that it is a good candidate for 
improvement using Smart Corridor technology. The priority of the corridor is likely 
to be low, however, because of the limited congestion on the freeway. 
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Exhibit 3-70 

District 11 
Corridor 11-7 Network Map 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 11-1 I Description : 

Criteria Dabi Corridor 

Value Rating 

I Freeway capacity/congestion level 31 I 

2 Surface slrcet capacity/congestioo J 

3 Local/Regional committmeot 9 

4 Land use compatibility IO 

S Accideot/lncidcot history 51 6 

6 Environmeolal 0 

7 Number of jurisdictions I IO 

8 Part of larger system 4 

9 In-place control features 6 

IO Dabi availability 7 

Costs 
Initial (Capilal and Implementation) $10,197,835 

IO Y car Operations and Maintenance $9,907,492 

Tobi $20,l05,327 

Annualized Cost $2,010,533 

Benefits 

Annual Benefit $423,000 

Benefit/Cost Ratio 0.21 

Exhibit 3-71 

15 from 1-1 S to 1-8 

-
Weight Extension Comments 

24 24 

21 63 

13 117 City of San Diego supportive of Smart Corridor Concept 

II 110 

9 S4 
--

7 0 

6 60 City of San Diego 

4 16 

3 18 
2 14 

100 476 
--
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CALTRANS DISTRICT 12 - ORANGE COUNTY 

The initial review of the congestion and basic traffic data together with the 

data from the interviews with the local staff led to the identification of thirteen 

candidate corridors in the Orange County area. These corridors and summary 

information are shown in Exhibit 3-71. 

As a result of the Level 1 analysis, two corridors were eliminated from further 

study. Neither Corridor 11 nor 12 had an availability of an alternate route or routes. 

In addition, the freeway delay on Interstate 5 from Euclid Street in Anaheim to the 

Los Angeles County line was below the defined thresholds on both a delay per mile 

and total delay basis. 

No corridors were eliminated as a result of the field reviews of the corridors. 

With the exception of the two corridors eliminated in the initial screening, the 

dense, often grid-oriented, road network in Orange County provided candidate 

corridors with the potential of a number of alternate routes. The resulting corridor 

network therefore exhibits a high degree of overlap, i.e. alternate routes used in 

more than one corridor. This sharing of alternates between corridors is 

complemented by the local initiative in defining and implementing a network of 

"Super Streets". 

Several corridors were combined as part of the District 12 final analysis. 

Corridor 12-1 includes corridors originally noted as 12-1, 12-2, and 12-13. Corridor 

12-6 includes original Corridor 12-6 and the majority of Corridor 12-7. Corridor 12-

8 includes 12-8 and 12-9. (This was originally shown as 12-10 in the material in 

Appendix 8.) 

In February 1989, Caltrans District 12 completed a report supporting the 

establishment of a Traffic Operations Center in the district, and identifying routes 

for the application of improved surveillance and control capabilities through the use 

of several of the technologies identified for use in Smart Corridors. Finally, cities 

such as Anaheim are working with Caltrans District 12 in aggressively pursuing 

funding for the application of Smart Corridor technologies in this area. 

These factors emphasize the local support for the application of a network of 

cohesive Smart Corridor technologies in Orange County. 
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District/ 

Corridor 

12 -

12 -

12 -

12 -

12 -

12 -

Description 

I 1-S from Oao Parkway lo 

Euclid 

3 Roule 22 from 1-405 lo 

Roule SS 
4 Roule SS from 1-405 lo 

Roule 91 

s Roule S7 from 1-S 

to Roule 90 

6 Roule 91 from Imperial Highway 

to Beach Boulevard 

I 1-40S from Roule 22 lo 1-S 

Distance 8/C Ratio 

(Miles) 

23.0 S.39 

IS.0 2.42 

II.I 3.41 

11.7 0.SI 

12.6 2.04 

20.S 1.06 

Total District Costs 

Score Initial 

Cost 

656 $21,787,680 

726 $12,800,108 

(jO() $12,698,946 

sso $11,139,046 

S85 $14,422,019 

668 $20,670,00S 

$93,517,804 

Exhibit 3-72 (Continued) 

District 12 
Corridor Summary 

IO Year O&.M Combination 

Cost of Corridors 

$28,198,820 12-1, 12-2, 12-13 

$16,045,890 

$13,459,80S 12-4A, 12-48 

$11,513,303 12-SA, 12-58 

$16,625,31S 12-6, 12-7 

$21,707,850 12-8, 12-9 

$107,550,983 
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Corridor 12-1 

The Corridor identified as 12-1 in the final analysis is a combination of the 
original corridors 12-1, 12-2 and 12-13 and is detailed in Exhibit 3-73. Corridors 12-1 
and 12-2 were a logical combination due to the sharing of common alternates such 
as Irvine Boulevard, Irvine Center Drive and Alton and Moulton Parkways in Irvine 
and Tustin. The latter streets feed directly on to the Santa Ana alternates of First 
Street and Edinger, hence the inclusion of Corridor 12-13 into the grouping. 

Interstate 5 from Route 55 south runs through an area experiencing 
tremendous growth in both residential and commercial development. The alternates 
in Irvine and Tustin are located for the most part in residential areas. This is 
mitigated to some extent along both Irvine Boulevard and Trabuco where the 
residential areas are behind separating walls. However, Alton Parkway is more open 
and therefore sensitive to intrusion. Alton Parkway, Moulton Parkway and Irvine 
Boulevard are all good, high capacity alternates. 

Further north, First Street/Bolsa Avenue, which is defined as a Super Street, 
would improve as an alternate with local widening, but the study analysis does not 
assume this to have been done. Similarly, the excess capacity of Edinger is limited 
by the section from Pacific to Fairview, but this could be alleviated by peak hour 
parking restrictions. 

The northern section of this corridor is dependent upon Euclid and Harbor 
Boulevard as the alternates; Harbor is in the Super Streets program. The original 
corridor definition used Glassell as a north-south alternate to the East of 1-5 with 
Chapman and Lincoln as feeders in what was termed an X-Y alternate during the 
study to differentiate the configuration from a simple parallel alternate. 

Chapman was ruled out as an alternate during the field analysis as the section 
which lies in the downtown area of Orange renders it unsuitable as is the case for 
Glassell. The other east-west route, Lincoln, has sections of poor capacity and so 
the whole network of X-Y alternates in this area was eliminated. 

Harbor has excellent excess capacity with the exception of the area at the 
intersection of Westminster. This would likely be alleviated by local improvements 
such as parking restrictions and signal timings. 

Finally, Euclid Street is a suitable alternate given the improvements to the 
street which are currently underway at its intersection with Interstate 5. Ramp 
metering is in place along this section of the Interstate. 

The evaluation analysis presented in Exhibit 3-74 shows this to be a good 
candidate for Smart Corridor technologies. However, the currently planned 
improvements on Interstate 5, including adding a lane and major ramp 
reconstruction will significantly reduce the current levels of congestion. This in 
turn reduces the potential benefit and causes the priority of the corridor to be 
reduced. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 1 12-1 1 Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 307 8 

2 Surface street capacity/congestion 4 

3 Local/Regional committment 7 

4 Land use compatibility 8 

5 Accident/lncidcot history 59 6 

6 Environmental 7 

7 Number of jurisdictions 6 2 

8 Put of larger system IO 

9 In-place control features IO 

IO Data availability 8 

Costs 
Initial (Capital and Implementation) $21,787,680 

10 Year Operations and Maintenance $28,198,820 

Total $49,986,500 

Annualized Cost $4,998,650 

Benefits 
Annual Benefit $26,964,000 

Benefit/Cost Ratio 5.39 

Exhibit 3-74 

1-5 from Oso Parkway to Euclid 

Weight Extension Comments 

24 192 Interstate widening programmed 

21 84 
13 91 OCTC Super Streets program effective 

II 88 
9 54 
7 49 
6 12 Orange Co., Irvine, Tustin, Orange, Santa Ana, Garden Grove 
4 40 

3 30 
2 16 

--

100 656 
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Corridor 12-3 

This corridor includes the section of Route 22, the Garden Grove Freeway, 
between Interstate 605 and Route 55. The route traverses the jurisdictions of the 
cities of Seal Beach, Westminster, Garden Grove, Santa Ana and Orange. The 
corridor network is shown in Exhibit 3-75. 

The originally defined alternates included Chapman to the North to act as a 
route between Beach Boulevard and Tustin in to the North of Route 22. This was 
eliminated due to its downtown Orange section as stated in the analysis of corridor 
12-1. 

The remaining alternate in the north is Garden Grove which is in general, a 
good capacity route. However, marks against it as an alternate are poor connection 
to Route 22 in the East and the indication of its strong community value by the high 
level of civic design encountered. The delay analysis showed Garden Grove to off er 
little capacity during peak hours and so the analysis presented excludes Garden 
Grove as an alternate. 

Bolsa Avenue/First Street is an alternate used also in Corridor 12-1 and so the 
same comments apply. Parallel to the Super Street of Bolsa Avenue is Westminster 
which is a good capacity facility running, for the most part, through an 
environmentally insensitive area and so provides a good alternate. 

The north-south connectors are Tustin to the East and Bolsa Chica and Seal 
Beach to the West. All are good capacity alternates and it is interesting to note that 
Bolsa Chica is in the Super Streets program. 

The evaluation analysis presented in Exhibit 3-76 shows this to be a good 
candidate to benefit from the application of Smart Corridor technologies. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 12-3 I Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 331 8 

2 Surface street capacity/coogestioo JO 

3 Loca)/Re,tiooal committment 8 

4 Land use compatibility 9 

S Accident/Incident history 59 6 

6 Environmental 2 

7 Number of jurisdictions 6 0 

8 Part of larger system 4 

9 In-place control features 7 

10 Data availability 8 

Costs 
Initial (Capital and Implementation) $12,800,108 

10 Year Operations and Maintenance $16,045,890 

Total $28,845,998 

Annualized Cost $2,884,600 

Benefits 

Annual Benefit $6,991,200 

Benefit/Cost Ratio 2.42 

Exhibit 3-76 

Route 22 from 1-405 to Route 55 

Weight Extcosion Comments 

24 192 

21 2IO 

13 104 OCTC Super Streets program effective 

11 99 

9 54 

7 14 

6 0 Orange, Santa Ana, Garden Grove, Stanton, Westminster, Seal Beach 
-

4 16 

3 21 

2 16 

100 726 



Corridor 12-4 

Corridor 12-4 comprises Route 55 between 1-405 to the South and Route 91 to 
the north. This is shown in Exhibit 3-77, together with the proposed alternates 
Tustin and Red Hill. 

The original definition of the corridor included Glassell, the northern extension 
of Grand, as an alternate in addition to Tustin in the northern section of the 
corridor. The field analysis ruled out Glassel! due to its crossing the downtown area 
of Orange. This leaves Tustin as the only alternate in this section. Tustin is already 
heavily used and the delay analysis confirmed the field expectation of a limited 
degree of excess capacity from Katella Avenue northwards. This limits the benefits 
to be expected from the corridor. 

To the south, however, Red Hill is a high capacity facility enjoying good signal 
synchronization and so providing significant excess capacity. The multiple 
jurisdictions along its length is a complicating factor, but there is already a program 
in effect to improve interjurisdictional signal coordination between Irvine and Tustin 
which should prove to be a mitigating factor. 

Exhibit 3-78 presents the evaluation of corridor 12-4. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: I 12-4 I Description : 

Criteria Data Corridor 

Value Rating 

I Freeway capacity/congestion level 307 8 

2 Surface street capacity/congestion 3 

3 Local/Regional committment 8 

4 Land use compatibility 9 

5 Accideot/locident history 59 6 

6 Environmental 2 

7 Number of jurisdictions 6 2 

8 Part of larger system 7 

9 In-place control features 6 

IO Data availability 8 

Costs 
Initial (Capital and Implementation) $12,698,946 

10 Year Operations and Maintenance $13,459,805 

Total $26,158,751 

Annualized Cost $2,615,875 

Benefits 

Annual Benefit $8,917,200 

Benefit/Cost Ratio 3.41 

Exhibit 3-78 

Roule 55 from 1-405 lo Roule 91 

Weight Extension Comments 

24 192 

21 63 

13 104 OCTC Super Streets program effective 

JI 99 

9 54 
7 14 

6 12 Costa Mesa, Irvine, Tustin, Santa Ana, Orange, Anaheim 

4 28 

3 18 

2 16 

100 600 
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Corridor 12-5 

Corridor 12-5 comprises Route 57 between Route 22 in the south to Route 90 
in the north. Exhibit 3-79 shows the corridor network with its single alternate of 
State College to the West of the freeway. 

State College is defined as being part of the Super Streets program in Orange 
County and has emerged as a good capacity alternate route. Some land use conflict 
exists as State College does cross through some residential and park areas. 

Despite State College displaying a limited degree of excess capacity during 
the peak hours, the benefits provided to Route 57, as shown by the delay analysis, 
render this a good Smart Corridor application. The City of Anaheim has already 
recognized this and is attempting to secure funding for such a project. 

The evaluation of corridor 12-4 is presented in Exhibit 3-80. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 1 12-s I Description : 

Criteria Dal.I Corridor 

Value Rating 

I Freeway capacity/congestion level 274 7 

2 Swrace street capacity/congestion I 
3 Local/Regional committmcnt IO 

4 Land use compatibility 7 

5 Accident/Incident history 46 5 

6 Environmental 0 

7 Number or jurisdictions 7 5 

8 Part or larger system 8 

9 In-place control features 9 

IO Data availability IO 

Costs 
Initial (Capil.11 and Implementation) $11,139,046 

10 Year Operations and Maintenance $11,513,303 

Total $22,652,349 

Annualized Cost $2,265,235 

Benefits 
Annual Benefit $1,144,800 

Benefit/Cost Ratio 0.51 

Exhibit 3-80 

Route 57 from 1-5 to Route 90 

Weight Extension Comments 

24 168 

21 21 
13 130 Strong support from Anaheim 

II 77 
9 45 
7 0 

6 30 Orange, Santa Ana, Anaheim, Placentia, Fullerton, Brea, Orange Co. 

4 32 

3 27 
2 20 

100 550 
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Corridor 12-6 

Exhibit 3-81 shows Corridor 12-6 which includes Route 91 from Beach 
Boulevard to Route 90 (Imperial Highway). The corridor includes the original 
Corridor 12-6 and a portion of Corridor 12-7. The northerly alternates are 
Orangethorpe and La Palma while the southerly equivalents are Lincoln and La 
Palma (La Palma crosses Route 91). 

While Orangethorpe has pockets of residential and strong commercial 
development, in general it is a good capacity facility, especially in the east. A 
further drawback is the number of jurisdictions along its length. It has a good 
connection to Route 91 at its east end. La Palma, on the other hand, while 
providing a good alternate facility between Beach and Gilbert and to the east of 
Route 57, narrows to a single lane over 1-5. It then goes through residential and 
commercial areas between 1-5 and Route 57. 

Further to the south, Lincoln provides a good alternate except in some 
restricted capacity areas such as between Brookhurst and 1-5 which limits its use as 
an alternate. To the east of Route 55, Santa Ana Canyon provides a good alternate 
facility with the exception of a section of single lane road prior to it broadening on 
its approach to the Imperial Highway. The delay analysis reflects the the existing 
situation. 

The evaluation presented in Exhibit 3-82 shows that benefits are to be 
achieved from applying Smart Corridor technologies in this corridor under the 
existing circumstances but they are limited by the poorer sections of Lincoln and 
Santa Ana Canyon. 
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CORRIDOR EVALUATION SUMMARY 

Corridor: 12-6 I Description : 

Criteria Data Corridor 

Value Rating 

I freeway capacity/congestion level 244 6 

2 Surface street capacity/congestion 3 

3 Local/Regional committmcnt IO 

4 Land use compatibility 1 

5 Accidcnt/locident history 53 5 

6 Enviroomcotal 2 

7 Number of jurisdictions 5 5 

8 Part of larger system 8 

9 In-place control features IO 

IO Data availability IO 

Costs 
Initial (Capital and Implementation) $14,422,019 

10 Year Operations and Maintenance $16,625,315 

Total $31,047,334 

Annualized Cost $3,104,733 

Beoefib 
Annual Benefit $6,332,400 

Benefit/Coat Ratio 2.04 

Exhibit 3-82 

Route 91 from Imperial Highway to Beach Boulevard 

Weight Extension Comments 

24 144 

21 63 

13 130 Strong support from Anaheim 

II 11 
9 45 

7 14 

6 30 Buena Park, Anaheim, Fullerton, Orange, Placentia 

4 32 

3 30 

2 20 

100 585 
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Corridor 12-8 

The final Corridor network derived around Interstate 405 between l-5 and 
Route 22 is depicted in Exhibit 12-8. This is made up of the original corridors 12-8 
and 12-9. (This corridor was also originally labeled Corridor 12-10 in the initial 
screening process.) 

For the final analysis, it was decided to combine the two corridors 12-8 and 
12-9 primarily because of the way that 12-8's northerly alternates depended upon 
the alternates defined for use in corridor 12-9 to return to the freeway, l-405. 
Similarly, the alternates for 12-8 formed part of the X-Y network of alternates used 
in the section of 1-405 to the north of the freeway. 

The northern-most alternates of Bolsa/First Avenue and Edinger have already 
been dealt with under Corridor 12-1 as has the north-south connector Bolsa Chica 
(see Corridor 12-3). All are good quality alternates. For this corridor, they are 
supplemented with another designated Super Street, Warner Avenue. Warner, in 
general, provides a good alternate which can be readily improved by improving 
signal coordination in Huntington Beach, Fountain Valley and Santa Ana sections. 
The intersection at Beach is also problematic but would benefit from split 
optimization. Ideally, local widening is needed to overcome the problem of narrow 
lanes. This is likely to emerge from the Super Streets program. 

Finally to the North of 1-405, MacArthur would benefit from widening at 
Hyland where it meets and becomes Talbert Avenue. A consistent, good design 
standard is apparent along Talbert Avenue which provides a link to another Super 
Street acting as a north-south connector, Beach Boulevard. 

The equivalent alternates in the southern section of the corridor are Irvine 
Center Drive and Barranca Parkway to the north and University Drive to the south. 
Irvine Center Drive is a designated Super Street and is currently undergoing 
improvement from Gateway to Sand Canyon. It passes through a region of multi­
family and commercial developments but overall does not present incompatible 
land-use problems. This may not be the case for Barranca Parkway which, while 
being a good high capacity facility passes through potentially sensitive community 
developments. 

Finally, to the south of 1-405 in the southern section of the corridor, 
University provides a good capacity alternate but can deliver only a limited amount 
of excess capacity during peak periods. It is bordered by a Regional Park and so 
presents only limited land-use compatibility problems. 

The evaluation presented in Exhibit 3-84 confirms that Corridor 12-8 is a 
prime candidate for receiving benefits from the application of Smart Corridor 
technologies. It clearly could work effectively together with Corridors 12-3 and 12-
4 in providing a Smart Network in the southern part of Orange County. 

3-138 



w 
I 
~ 
w 

'° 

See Corridor 7-43 

LEGEND 

Alternative Routes 

Freeway COfndors 

0 

• • • •••••••• 

----
4 Md,s 

Sulr: I I I I I 

Garden Grove 

~ 

~v'••••!' 
~ .. 

,, J: ..... ~ 
1·· 

Ave .. ••••n•~••••••••• 

•• I • .. .. 

Exhibit 3-83 

District 12 
Corridor 12-8 Network Map 

(Includes Corridors 12-8 and 12-9) 

See Corridor 12-4 

--e,-

See Corridor 12-1 

··~. ~= .. .P, •••• • • ff-• 
': ."'1 

Irvine 



l,..l 

I 
I-' 
.i,--
0 

CORRIDOR EVALUATION SUMMARY 

Corridor: 

Criteria 

I 12-8 I 
~ 

I freeway capacity/congestion level 
2 Surface street capacity/congestion 
3 Local/Regional committment 
4 Land use compatibility 
S Accident/Incident history 

6 Environmental 
7 Number of jurildictions 
8 Part of larger system 
9 In-place control featun,s 

IO Data availability 

Costs 
Initial (Capital and Implementation) 

IO Y car Operations and Maintenance 

Total 

Annualized Cost 

Beocfita 
Annual Benefit 

Benefit/Cost Ratio 

Description : 

Data Corridor 

Value Rating 

263 7 

8 

7 

7 

38 4 

9 

8 0 

6 

9 

7 

$20,670,005 

$21,707,850 

$42,377,855 

$4,237,786 

$34,142,400 

8.06 

Exhibit 3-84 

1-405 from Route 22 to 1-5 

Weight Extension Comments 

24 168 
-

21 168 

13 91 

II 77 

9 36 

7 63 

6 0 Westminster, Huntington Beach, Fountain Valley, Santa Ana+ 4 others 

4 24 

3 27 

2 14 

100 668 



4. PROGRAM CONCLUSIONS 

The discussions of potential Statewide Smart Corridors in the earlier sections 

of this report were based on a Caltrans district by district and corridor by corridor 

review. The purpose of this section is to place all of the final corridors into a 

Statewide perspective and to develop program level conclusions for candidate 

projects. The information used in the evaluation is that which was presented for the 

individual corridors discussed in Section 3. 

CORRIDOR DEVELOPMENT 

The project included a process of identifying corridors, performing an initial 

screening, and then conducting a more complete evaluation of the final corridors. 

The identification process used levels of congestion and availability of alternate 

routes as the primary method for assessing the potential of the corridor. The final 

evaluation used these factors and others to determine the expected effectiveness of 

the corridors. Exhibit 4-1 provides a summary of the results of the identification 

and screening process. 

As shown on the exhibit, 123 corridors were identified, with 60 being 

eliminated by the initial screening process. An additional 14 were eliminated during 

a second review of the corridors, with the remaining being carried through the full 

evaluation process. Several of the final corridors were combined to provide logical 

projects, resulting in 39 complete corridors being included in the evaluation process. 

CORRIDOR EVALUATION 

Two primary elements were considered in developing corridor priorities. First, 

the relative effectiveness of the potential improvements in light of implementation 

and operations and maintenance costs were considered. This "relative 

effectiveness" is expressed in terms of the benefit to cost ratio developed for the 

corridors. The costs were developed using the assumptions and cost factors noted in 

Appendix C. Both benefits and costs are expressed in terms of 1990 dollars. 

Benefit Estimates 

Benefits were estimated for each corridor based on an estimated delay savings 

for both recurring and incident based delays. The estimates considered the 
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Exhibit 4-1 

CORRIDOR ANALYSIS SUMMARY 

Caltrans Corridors Eliminated Eliminated Corridors 

District Identified Initial Final Final 

Screening Screening Evaluation • 

3 - Sacramento 7 4 

4 - SF Bay Area 28 13 

7 - Los Angeles 48 22 

8 - San Bernardino/ 14 12 

Riverside 

11 - San Diego 13 7 

12 - Orange County 13 2 

Totals 123 (j() 

• Includes several corridors which were combined so totals 
do not match across to •Corridors Identified•. 

NOTES: 

0 3 

5 9 

6 17 

0 2 

3 2 

0 6 

14 39 

1. Category 1 Projects show a benefit cost ratio of over 3 to 1 and were in the top 

one-half of all corridors using the criteria and corridor scoring process. 

2. Category 2 Projects show a benefit cost ratio between I to 1 and 3 to 1. 

3. Category 3 Projects do not show a positive benefit cost ratio under current 

conditions but offer promise in the future as travel growth continues in the 

corridors. 

Category 

1 

0 

4 

8 

1 

I 

2 

16 

Program Categories 

Category Category Traffic 

2 3 Operations 

(Future) Centers 

I 2 I 

2 3 I 

6 3 I 

0 I 1 

0 I I 

2 2 l 

11 12 6 
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reductions in delay which might be attained on the freeway segment as well as any 

travel time changes which might occur on surface streets. Delays on the surface 

streets might be reduced overall, given Smart Corridor improvements, or might be 

increased slightly if traffic diversion offset the improvements. Benefits also 

included delay savings from quicker response to, and handling of, accidents or 

incidents. The delay savings were then converted to a dollar benefit using $8.00 per 

hour, which is consistent with current Caltrans estimating procedures. The results 

of ranking the corridors by benefit/cost ratio are shown on Exhibit 4-2. 

Corridor Score 

The second major consideration in the evaluation was the "score" developed 

for each of the corridors. This score reflects the process described briefly in 

Section 2 and supplemented by information in Appendix D. Briefly, each corridor 

was evaluated against criteria set at the beginning of the project and approved by 

the Steering Committee. The criteria included measures of congestion, available 

alternate routes, land use compatibility, accident history, and other performance 

and institutional factors. The possible score was 1000 and the final analysis of 

corridors resulted in the range from a high of 784 to a lower Ii m it of 307. The 

results of ranking the corridors by evaluation score are shown on Exhibit 4-3. 

PROGRAM IDENTIFICATION 

The consultant team felt that the strongest measure for final categorizing of 

the corridors is the benefit/cost factor. This factor most closely tracks the 

expected results of implementing the projects. Also, the secondary screening 

eliminated those projects which had major problems with regard to any of the land 

use or institutional factors. At the same time, the corridor scoring process was 

important and reflected a broad range of evaluation issues. The corridor scores, 

then, need to be included in developing the broad categories in the program. 
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Rank I District I Corridor j'c Ratil Score I Initial 

I 10 YearO&M I Annual 
Cost Cost Benefit 

I 7 38 9.94 714 $17,443,904 $18,559,819 $35,773,200 
2 4 15 9.01 783 $11,378,803 $10,771,306 $19,951,200 
3 7 4 8.96 766 $11,771,473 $12,289,720 $21,556,800 
4 7 2b 8.45 621 $11,043,590 $13,777,898 $20,977,200 
5 7 40 8.27 721 $8,827,579 $11,391,877 $16,717,680 
6 12 8 8.06 668 $20,670,005 $21,707,850 $34,142,400 
7 4 1 7.75 606 $23,624,773 $20,342,946 $34,066,800 
8 4 17 7.67 567 $8,858,819 $8,375,181 $13,212,000 
9 11 2 5. 71 676 $19,306,811 $17,590,421 $21,056,400 

10 12 1 5.39 656 $21,787,680 $28,198,820 $26,964,000 
11 7 20 5.04 614 $16,656,839 $17,014,675 $16,984,800 
12 4 22 4.33 502 $24,535,076 $19,314,517 $18,997,200 
13 7 27 3.93 731 $14,344,533 $14,788,942 $11,448,000 
14 7 22 3.88 784 $18,970,566 $18,882,103 $14,688,000 
15 8 10 3.62 562 $7,631,399 $9,589,619 $6,231,600 
16 12 4 3.41 600 $12,698,946 $13,459,805 $8,917,200 
17 7 l 3.03 610 $19,437,321 $15,425,355 $10,564,800 
18 12 3 2.42 726 $12,800,108 $16,045,890 $6,991,200 
19 7 21 2.33 763 $12,797,669 $12,208,457 $5,819,400 
20 7 34 2.23 468 $14,006,074 $14,054,519 $6,246,000 
21 12 6 2.04 585 $14,422,019 $16,625,315 $6,332,400 
22 7 2a 1.70 530 $14,154,993 $15,230,686 $4,996,800 
23 4 12 1.56 427 $12,794,176 $13,926,589 $4,161,600 
24 4 13 1.46 389 $12,434,671 $12,284,635 $3,614,400 
25 7 43 1.45 484 $13,687,400 $14,278,125 $4,048,200 
26 3 3 1.42 426 $10,243,741 $10,911,913 $2,995,200 
27 7 37 1.03 675 $15,722,016 $15,053,053 $3, l 78,800 

28 7 6 1.03 516 $9,529,434 $9,561,479 $1,972,800 
29 7 44 0.90 498 $11,573,058 $13,074,822 $2,214,000 

30 4 3 0.83 307 $20,956,871 $20,442,573 $3,432,600 

31 7 18 0.68 497 $14,052,665 $15,878,578 $1,976,400 

32 7 41 0.63 468 $10,333,471 $10,335,639 $1,303,200 
33 12 5 0.51 550 $11,139,046 $11,513,303 $1,144,800 
34 8 l 0.34 447 $10,191,041 $11,678,435 $741,600 

35 4 J.4 0.27 482 $13,362,171 $13,304,231 $720,000 
36 3 2 0.22 378 $13,808,828 $13,284,432 $595,800 

37 11 7 0.21 476 $10,197,835 $9,907,492 $423,000 
38 3 7 0.21 445 $10,098,491 $9,325,391 $417,600 

39 4 11 0.20 448 $21,989,849 $17,772,303 $792,000 

Total Category Coats () ,2 & 3) $559,213,744 $561,171,714 $396,367,010 
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Corridor RanJ:.ing, by s~ore 

Dist-COrr 

I 
B/C Ratio I Score I Initial I IOY~~M I Annual 

Cost Benefit 

7 - 22 3.88 784 $18,970,566 $18,882,103 $14,688,000 
4 - 15 9.01 783 $11,378,803 $10,771,306 $19,951,200 
7 - 4 8.96 766 $11,771,473 $12,289,720 $21,556,800 
7 - 21 2.33 763 $12,797,669 $12,208,457 $5,819,400 
7 - 27 3.93 731 $14,344,533 $14,788,942 $11,448,000 

12 - 3 2.42 726 $12,800,108 $16,045,890 $6,991,200 
7 - 40 8.27 721 $8,827,579 $11,391,877 $16,717,680 
7 - 38 9.94 714 $17,443,904 $18,559,819 $35,773,200 

11 - 2 5.71 676 $19,306,811 $17,590,421 $21,056,400 
7 - 37 1.03 675 $15,722,016 $15,053,053 $3,178,800 

12 - 8 8.06 668 $20,670,005 $21,707,850 $34,142,400 
12 - 1 5.39 656 $21,787,680 $28,198,820 $26,964,000 
7 - 2b 8.45 621 $11,043,590 $13,777,898 $20,977,200 
7 - 20 S.04 614 $16,656,839 $17,014,675 $16,984,800 
7 - 1 3.03 610 $19,437,321 $15,425,355 $10,564,800 
4 - 1 7.75 606 $23,624,773 $20,342,946 $34,066,800 

12 - 4 3.41 600 $12,698,946 $13,459,805 $8,917,200 
12 - 6 2.04 585 $14,422,019 $16,625,315 $6,332,400 

4 - 17 7.67 567 $8,858,819 $8,375,181 $13,212,000 

8 - 10 3.62 562 $7,631,399 $9,589,619 $6,231,600 

12 - 5 0.51 550 $11,139,046 $11,513,303 $1,144,800 
7 - 2a 1.70 530 $14,154,993 $15,230,686 $4,996,800 

7 - 6 1.03 516 $9,529,434 $9,561,479 $1,972,800 
4 - 22 4.33 502 $24,535,076 $19,314,517 $18,997,200 
7 - 44 0.90 498 $11,573,058 $13,074,822 $2,214,000 
7 - 18 0.68 497 $14,052,665 $15,878,578 $1,976,400 

7 - 43 1.45 484 $13,687,400 $14,278,125 $4,048,200 
4 - 14 0.27 482 $13,362,171 $13,304,231 $720,000 

11 - 7 0.21 476 $10,197,835 $9,907,492 $423,000 
7 - 34 2.23 468 $14,006,074 $14,054,519 $6,246,000 
7 - 41 0.63 468 $10,333,471 $10,335,639 $1,303,200 
4 - 11 0.20 448 $21,989,849 $17,772,303 $792,000 

8 - 1 0.34 447 $10,191,041 $11,678,435 $741,600 

3 - 7 0.21 445 $10,098,491 $9,325,391 $417,600 

4 - 12 1.56 427 $12,794,176 $13,926,589 $4,161,600 
3 - 3 1.42 426 $10,243,741 $10,911,913 $2,995,200 

4 - 13 1.46 389 $12,434,671 $12,284,635 $3,614,400 

3 - 2 0.22 378 $13,808,828 $13,284,432 $595,800 

4 - 3 0.83 307 $20,956,871 $20,442,573 $3,432,600 

Total Category Costs (1,2 & 3) $559,213,744 $568,171,714 $396,367,080 

4-5 



____________ jl1k c-. JWJL\J[t' 

Exhibit 4-4 shows the categorization recommended by the consultant team. 

The TOC projects are shown at the top of the categorization to indicate their 

inherent requirement if Smart Corridor elements of an overall TOS/TOC* system 

are to be implemented. All of the Caltrans districts covered by this Statewide 

review are currently developing programs to install or upgrade their TOC element of 

the TOS/TOC. The projects are at various levels of funding and implementation and 

are shown in the Smart Corridor program for completeness. 

Category 1 

Those corridors noted as "Category 1" offer the greatest return on investment, 

given existing conditions, and all deal with significant congestion problems. The 

category includes corridors with a benefit/cost ratio of greater than 3 to 1 and a 

corridor score over 500. The category includes 16 of the final 39 corridors. The 

breakpoint was selected, somewhat arbitrarily, to reflect projects with substantial 

return and scoring above the mid-point of the corridor scoring process. 

The process is, by the nature of a feasibility study, is somewhat imprecise so 

small differences in values cannot be seen as significant. It is the teams strong 

belief that all of the projects in Category 1 offer significant promise under existing 

conditions and that they will continue to be highly warranted under expected travel 

growth. 

Category 2 

Eleven corridors have been identified in Category 2. This category also 

reflects projects which will offer significant benefit under existing conditions. The 

majority offer a return of over 1.4 to 1 under the benefit/cost analysis. All deal 

with congestion which exists and which may be expected to increase significantly in 

the near future. 

The consultant team is comfortable in concluding that the corridors will 

benefit from the application of Smart Corridor technologies and that the benefit 

will exceed the cost. The team, therefore, recommends that they be included in 

program considerations • 

• The complete traffic operations system (TOS) for the freeway element 
includes many of the features defined for Smart Corridor projects. The traffic 
operations center (TOC) is the facility and staff that provide control and 
coordination of the field elements of the TOS. The complete system is often 
ref erred to as the TOS/TOC. 
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RANKING OF CORRIDORS BY CATEGORY Exhibit 4-4 

D~tnct llllual 10 Year O&M 
Cost Cost 

TRAFFIC OPERA TIO NS CENTER COSTS 

3 - Sacramento $2,301,500 S4,401,400 
4 - San Francisco Bay Area S5, 112,650 $10,332,400 

7 - Los Angeles $5,304,150 $10,-440,400 

8 - San Bernardino / RiverSide $2,301,SOO S4,408,400 

1 1 - San Diego $3,469,400 S6,160,400 

12 - Orange County SS,000,400 $10,230,400 

Total TOC Costs $23,573,600 S4S,9I0,400 
Total Category Costs (1,2, & 3) $559,213,744 $561,171,714 

Total Program Costs $512,157,344 S614, 159,114 

D1stnct/ I DelcriptlOII I B/C Ratio I Sc:oR 1 Initial I 10 YearO&M I Annual 
Comdor Cost Cost Benefit 

CATEGORY I 
7 - 31 1-405 between 1-110 and 1-10 9.94 714 $17,443,904 Sll,SS9,1l9 $35,773,200 

4 - 15 Route 910 I 510 between 9.01 713 SI I ,371,103 $10,771,306 Sl9,9Sl,200 
Route IIO and Powell Street 

7 - 4 1-S between 1-605 & Route 60 1.96 766 $11,771,473 $12,219,720 S2 l ,SS6,IOO 

7 - 2b Route 60 between 1-S & 1-605 1.45 621 $11,043,590 $13,777,191 $20,977,200 

7 - 40 1-405 between 1-10 and US IOI 1.27 721 $1,127,579 $11,391,177 $16,717,680 

12 - I 1-40S from Route 22 to 1-S 1.06 661 $20,670,005 $21, 707,ISO $34.142,400 

4 - Route IOI between Blossom 7.75 606 $23,624,773 $20,342.946 $34,066,800 

Hill R01d and Route 237 
4 - 17 Route IO between Powell 7.67 567 $1,ISl,119 $1,375,111 $13,212.000 

Street and San Pablo Avenue 

11 - 2 1-1 from 1-S to I- IS S.71 711 $19,306,111 $17,590,421 $21,056,400 

7 - 20 Route 91 between 1-110 and 5.04 614 $16,656,139 $17,014,675 $16,914,800 

Beach Boulevard 

4 - 22 Route 210 between Magdalena 4.33 502 $24,535,076 Sl9,314,Sl7 Sll,997,200 

Avenue and Route 101 
7 - 27 1-1 IO between 1-405 and 1-10 3.93 731 $14,344,533 $14,711,942 Sll,448,000 

7 - 22 US 101 between Valley Circle 3.11 714 $11,970,566 $11,112,103 $14,611,000 
Boulevard and 1-S 

I - 10 Route 91 between Maple 3.62 562 $7,631,399 $9,519,619 S6,231,600 

Street & La Sierra Avenue 
12 - 4 Route SS from 1-40S to 3.41 600 $12,691,946 $13,459,IOS $1,917,200 

Route 91 
7 - 1-S, 1-10, US IOI and 1-110 3.03 610 $19,437,321 SIS,425,355 $10,564,IOO 

(DownlDWD Loi Anplu Rina) 

Tocal Cateaorv I $247,200,437 $243,212,034 $305,215,210 
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Distnct! DelcnptJoo BIC Rauo Score illlual 10 Year O&M Annual 
Comdor Cost Coal Benefit 

CATEGORY 2 
12 - 3 Route 22 from 1-405 10 242 726 Sl2,IOO, IOI S16,045,190 $6,991,200 

Route 55 
7 - 21 US 101 between 1-110 and 2.33 763 Sl2,797,669 Sl2,201,457 $5,119,400 

Route 134 

7 - 34 1-210 between Route 134 and 2.23 468 S 14,006,074 Sl4,054,SI9 $6,246,000 
Route 30 

12 - 6 Route 91 from lmpenal Highway 2.04 515 Sl4,422,019 Sl6,625,315 $6,332,400 : 
lO Beach Boulevard 

7 - 2a 1-10 between 1-5 and 1-605 1.70 530 S 14,154,993 S15,230,616 $4,996,IOO 

4 - 12 Route 110 between Route 237 1.56 427 Sl2,794, 176 SIJ,926,519 $4,161,600 
and Decato R011d 

4 - 13 Route IIO between Dec:a10 1.46 319 Sl2,434,67 I Sl2,214,635 $3,614,400 
R011d and Route 231 

7 - 43 1-605 between 1-405 and 1-5 1.45 414 Sl3,617,400 Sl4,271, 125 $4,041,200 

3 - 3 Route SI between Route SO 1.42 426 SI0,243,741 SI0,911 ,913 S2,995,200 
and Route IO 

7 - 37 I 405 between 1-605 and 1.03 675 SIS,722,016 SIS,053,053 $3, 171,IOO 
1-110 

7 - 6 1-5 between Route I 10 and 1.03 516 S9,529,434 S9,561,479 Sl.972,IOO 
Route 134 

Total Category 2 Sl42,592,301 Sl50,II0,661 $50,356,IOO 

CATEGORY 3 (Future Pro.JC"IS) 

12 - 1-5 from Oso Parkway lO 5.39 656 S21, 717,610 S21, 191,120 NA 
Euchd 

7 - 44 1-605 between 1-5 and 1-10 0.90 498 SI I ,573,051 S13,074,122 S2,214,000 

4 - 3 Roule 99 between Route 0.13 307 S20,956,171 $20,442,573 S3,432,600 

23 7 and Route 92 

7 - 18 Route 60 between 1-605 and 0.61 497 Sl4,052,665 SIS,171,571 SI ,976,400 

Route 71 

7 - 41 1-405 between US 101 and 1-5 0.63 468 SI0,333,471 SI0,335,639 SI ,303,200 

12 - 5 Route 57 from 1-5 0.51 550 Sll,139,046 Sll,513,303 Sl,144,IOO 

to Route 90 
I - 1-10 between San Bel'lllrdmol 0.34 447 SI0,191,041 SI 1,671,435 S74 l.600 

L.A. County Lme IL 1-15 
4 - 14 Route Ito between Route 0.27 412 Sl3,362, 171 Sl3,»&,231 S720,000 

231 and Route 9IO 
3 - 2 Route 50 between 1-S and 0.22 371 Sl3,IOl,121 Sl3,214,432 $595.IOO 

Mather Field R011d 

11 - 7 1-S from 1-15 to 1-1 0.21 476 SI0,197,135 S9,907,492 $423,000 

3 - 7 Route 99 between Stockton 0.21 445 SI0,091,491 $9,325,391 $417,600 

Boulevard and Route 50 

4 - 11 Route 17 / Ito between Lark 0.20 441 $21,919,149 Sl7,772,303 S792,000 

Avmue and Route 237 

Total Cate 3 $169,491,006 Sl74,716,019 Sl3,761,000 
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Category 3 

This category includes those projects which are not yet to the point where 

immediate implementation will result in a direct benefit which exceeds cost. The 

category does, however, include several projects in areas where high growth is being 

experienced. Given this growth and the fact that congestion increases very quickly 

once the corridor becomes saturated, these corridors are likely to offer promise by 

the time a program might be developed and funded. For that reason, it is suggested 

that they be retained during the programming process. 

One obvious anomaly exists in this category. Corridor 12-1 is shown and has a 

high benefit/cost ratio. Current improvements in the corridor are expected to 

reduce the ratio significantly and it was therefore moved to this lower category. 

The project is expected to be warranted, however its need for immediate action is 

being reduced. 

Program Summary 

Exhibit 4-5 presents a summary of the program developed as a result of this 

project. The total implementation costs for the priority element of the program is 

approximately $414 Million. An additional ten year cost for operations and 

maintenance of the corridors is shown as $435 Million. These operating and 

maintenance costs must be considered directly when constructing the program. It is 

simply imperative that the resources be made available for this. Smart Corridor and 

TOS/TOC type projects require active, continuing commitments of staff and 

resources if they are to be effective over time. 

The estimated benefits for the priority projects is over $3.5 Billion for the 

same ten year period. This is a conservative estimate. Using the combined 

implementation and operations/maintenance costs of approximately $850 Million, 

this results in a benefit/cost ratio of over 4 to 1 for the overall program. 

The longer term program requires a total investment of approximately $1.2 

Billion for both implementation and operations and maintenance costs. It is 

estimated that the entire program will be warranted given the travel demand 

increases currently being experienced. 

The project included in the program and their designated categories are shown 

on Exhibits 4-6 through 4-11. 
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Etlub1t 4-5 

PROGRAM COST SUMMARY 

Capital and Operations and 
Implementation Costs Maintenance Costs 
(Costs in$ Millions) (Costs in $ Millions) 

Traffic Operations Center $24 $46 

Category I Projects $247 $243 

Category 2 Projects $143 $150 

Subtotal Immediate $414 $439 

Projects 
Category 3 (Future) $169 $175 

Projects 

Total Program $513 $614 

TOTAL 10 YEAR PROGRAM COST $1,197 

NOTES: 

l. Category I Projects show a benefit cost ratio of over 3 to l and were in the top 

one-half of all corridors using the criteria and corridor scoring process. 

2. · Category 2 Projects show a benefit cost ratio between I to I and 3 to 1. 

3. Category 3 Projects do not show a positive benefit cost ratio under current 
conditions but offer promise in the future as travel growth continues in the 
corridors. 

4. All costs are expressed in 1990 dollars. 

5. Category 3 benefits do not include corridor 12-1. 
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NIA 

$3,053 

$504 

$3,557 
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Exhibit 4-6 

District 3 
Corridor Summary Map 
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Exhibit 4-7 

District 4 
Corridor Summary Map 
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Exhibit 4-8 

District 7 
Corridor Summary Map 
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E][hibit 4-9 

District 8 
Corridor Summary Map 
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Exhibit "-10 

District 11 
Corridor Summary Map 
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District 12 
Corridor Summary Map 
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APPENDIX A 

TEXT OF ASSEMBLY BILL NO. 1239 
(Chapter 142'1) 



.. 
Assembly Bill No. 1239 

CHAPTER 1427 

An act to add Chapter 5.7 (commencing with Section 254i0) to 
Division 15 of the Public Resources Code, relating to transportation, 
making an appropriation therefor, and declaring the urgency 
thereof, to take effect immediately. 

[Approved by Governor September 26, 1988. Filed with 
Secretary of State September z:r, 1988.] 

LEGISLATIVE COUNSEL"S DIGEST 

AB 1239, Moore. Transportation: appropriation. 
Under existing law, the Department of Transportation is 

authorized to establish ridesharing programs and to establish 
preferential lanes for buses and carpool vehicles as pllot projects. 

This bill would specify the elements of a Smart Corridor 
Telecommunications Demonstration Project and would require the 
Los Angeles County Transportation Commission to coordinate the 
project from any funds appropriated by the state for that purpose on 
a specified portion of the Santa Monica Freeway, thereby imposing 
a state-mandated local program. The bill would require the 
commission to consult with local and state traffic and law 
enforcement agencies to coordinate the project with existing plans 
and programs. 

The bill would require the department to conduct feasibility 
studies of, and to provide preliminary costs for, application of smart 
corridor technologies to other specified geographic areas and for an 
in-vehicle motorist information and navigation system. 

The department would be required to report to the Legislature by 
June 30,1990, on the feasibility studies and demonstrations. 

The bill would, to the extent permitted by federal law, appropriate 
$5,000,000 of petroleum violation escrow funds received by the state 
to the department for allocation to the commission to carry out the 
project. 

The bill would declare that it is to take effect immediately as an 
urgency statute. 

Appropriation: yes. 

The people of the State of California do enact as Follows: 

SECTION 1. Chapter 5.7 \commencing with Section 254i0) is 
added to Division 15 of the Public Resources Code, to read: 
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CHAPTER 5.7. SMART CORRIDOR TELECOMMUNICATIONS 
DEMONSTRATION PROJECT 

25470. The Legislature finds and declares all of the following: 
(a) By 1995, vehicle miles of travel on state highways will increase 

by 30 percent to 130 billion miles statewide, thereby placing an 
enormous demand on the state highway and local road systems. 

(b) Congestion caused by growing motorist traffic results in 
increased energy consumption, substantial environmental costs, a 
significant cost burden on motor transport carriers and others 
moving goods, and lost productivity at the workplace. 

(c) A number of metropolitan areas in California will not meet 
federal air quality standards of the Emironmental Protection 
Agency and, as a consequence, will face sanctions which could 
reduce the amount of federal funding available to the state. 

(d) Because of the immense fiscal and environmental impacts 
associated with new freeway construction, few, if any, new freeways 
will be built in our urban centers over the next 20 years. 

(e) In lieu of additional freeway and road construction, 
transportation planners have to look to alternative and innovative 
means to address present and future traffic problems, including the 
use of telecommunications and computer systems to increase 
roadway efficiency and reduce commuter demand. 

(f) Traffic congestion can be mitigated by providing commuters 
with up-to-the-minute information regarding traffic conditions and 
alternatives which will allow them to reach their destination in a 
timely and safe manner. · 

(g) Traffic flow can be enhanced through better coordination and 
management among public agencies of construction and 
maintenance activities. 

(h) The application of telecommunications and computer systems 
to reduce traffic tieups and improve free-flow conditions on our state 
highway and local road systems will also produce significant energy 
savings to consumers, a goal consistent with the Legislature's intent 
to use petroleum violation escrow funds to provide restitution to 
energy users who were overcharged by oil companies that violated 
federal oil price control regulations. 

25471. The Smart Corridor Telecommunications Demonstration 
Project is comprised of the following elements: 

(a) A linked traffic monitoring network of traffic monitoring 
devices placed in freeway lanes, surface street travel lanes, turn 
lanes, and onramps to continuously monitor traffic speeds and 
volumes to identify congestion and traffic incidents. 

(b) An interactive signal control system to allow central control 
personnel or systems to override regular signal cycles in order to 
expedite traffic flow of congested freeways and surface street 
intersections and to facilitate the diversion of traffic around 
congested areas. -

A-2 



-3- Ch. 1427 

(c) A traffic information man'~gement system providing 
commuter access to current traffic information through phone links, 
radio and television, home computers, terminals in office buildings, 
in-vehicle motorist information systems, and via computer-activated 
changeable message signs placed on freeways, at onramps, at 
downtown parking garages, and on major arterials which parallel the 
freeway system. 

( d) An improved emergency response system to accelerate the 
dispatch of emergency vehicles, traffic control officers, and signal 
maintenance crews, thw reducing the time needed to clear an 
incident. 

(e) Tow service to reduce congestion cawed by delays in 
removing stalled or damaged cars from the freeway in accordance 
with plans developed by the Department of the California Highway 
Patrol in consultation with the Department of Transportation. 

(f) A joint-agency data base system to coordinate construction and 
maintenance which impact traffic flow in the corridor. 

25472. (a) In order to take full advantage of computerized traffic 
control equipment already in place, the Smart Corridor 
Telecommunications Demonstration Project shall be coordinated by 
the Los Angeles County Transportation Commission from any funds 
appropriated by the state for that purpose in the corridor of the San ta 
Monica Freeway (Interstate 10), bounded on the west by the San 
Diego Freeway (Interstate 405), on the north by Olympic 
Boulevard, on the east by Soto Street, and on the south by 
Washington Boulevard between the San Diego Freeway and La 
Cienega Boulevard and Adams Boulevard between La Cienega 
Boulevard and Soto Street. The commission shall consult with local 
and state traffic and law enforcement agencies on all aspects of the 
Smart Corridor Telecommunications Demonstration Project in 
order to provide necessary and productive coordination of the 
project with existing plans and programs. 

(b) The Los Angeles County Transportation Commission shall 
make every effort to make preliminary and final results of the 
demonstration project available to other interested parties and 
jurisdictions for possible application throughout the state. At the 
conclusion of the demonstration project, the commission shall 
provide the Legislature with a fmal report which shall cover the 
following areas: 

(1) Effect of the demonstration project on average speeds, vehicle 
delay, and travel times in the corridor, including local arterials. 

(2) Effect of the demonstration project on response time to traffic 
incidents in the corridor. 1 

(3) Effect of the demonstration project on accident rates in the 
corridor. 

(4) Elements of the demonstration project which can be applied 
in other urban areas. 

25473. The Department of Transportation, in coordination with 
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appropriate regional and local agencies, shall study· the feasibility of, 
and provide preliminary costs for, the application of smart corridor 
technologies, as described in Section 25471, in other corridors in the 
Los Angeles, San Diego, Sacramento, and San Francisco Bay Area 
regions and for the conduct of an in-vehicle motorist information and 
navigation system demonstration. The department shall report to 
the Legislature on its findings of the feasibility studies and progress 
on the in-vehicle demonstration by June 30, 1990. 

SEC. 2. Notwithstanding Sections 13340 and 16361 of the 
Government Code and to the extent permitted by federal law, in lieu 
of any funds appropriated in Item 2660-112-853 of the Budget Act of 
1988, the swn of six million five hundred thousand dollars 
($6,500,000) of the money in the Federal Trust Fund, created by 
Section 16360 of the Government Code, received by the state either 
from federal oil overcharge funds in the Petroleum Violations 
Escrow Account, as defined by either Section 155 of the Further 
Continuing Appropriations Act of 1983 (P .L. 97-377) or by any other 
federal law, or from federal oil overcharge funds available pursuant 
to court judgments, is hereby appropriated to the Department of 
Transportation for allocation to the Los Angeles County 
Transportation Commission for carrying out the Smart Corridor 
Telecommunications Demonstration Project pursuant to Chapter 5.7 
( commencing with Section 25470) of Division 15 of the Public 
Resources Code. 

SEC. 3. Funds appropriated by this act from the Petroleum 
Violation Escrow Account shall be dispersed by the State Controller, 
subject to approval by the Director of Finance as to which court 
judgment or federal agency order is the proper source of those funds. 

SEC. 4. This act is an urgency statute necessary for the 
immediate preservation of the public peace, health, or safety within 
the meaning of Article IV of the Constitution and shall go into 
immediate effect. The facts constituting the necessity are: 

In order that the needed demonstration program proposed by this 
act to test the viability of new electronic technologies to help 
alleviate the massive overcrowding on our freeways and local streets 
and roads, and thereby smooth traffic flow and conserve energy be 
implemented as soon as possible, it is necessary that this act take 
effect immediately. 

.0 
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APPENDIX B 

INITIAL SCR.EE.NIHG WORKSHEETS 
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(1t 

(2) 

(3t 

Corridor Descrfptton and Screening Check List District: 3 

Capaclly DelaJ Detar Contdor Mininun 

ConldDr ~ L-. (Vlh-Hrs ..,. Delinllon F....arOelar 
tunber ....., ConldDr- Counlv Poaln1llel (MilH) Ranna perl)ar) .... , Lenglh Widlh Total Per Mi. 

1 5 431dAwelDfle50 SAC 18.15-22.57 3.91 82 0 0 N y N N 

2 50 1-5 ID Ualhlr FIIIII SAC L0.35-R9.51 1114 12-78 331 21.4 y y y N 

3 51 Rte 50/99 ID 1-80 SAC 00-8.81 8.81 56-109 551 62.2 y y y N 

4 .. fie 5 ID Ale 51 SAC M2.55-R10.99 8.11 71-82 255 31.3 y N y N 

5 .. RI• 51 ID DaualH 8111d , .... ,.-_. Rt0.&1.98 8.86 13-80 33 3.7 y y N N 

I .. fie 49 ID Au11U1n E. Clv l..imlt Pl.A 17.54-18.58 1.04 74 - -· N N N N 

1 • Sloddoll 8MI ID fie 50IS1 SAC 17.24-R24.35 7.11 78-82 232 32.8 y y y N 

NalN: 
(1t Ortglnlloontdor ................. .., .................... Aaule84 ... l-5. 
(21 ConldDr II CIUlllde s.a., .. ., ft ....... lbla. II_...., belngwidlMd ... no dlla, llllnb_11.,.11111i1o11-, II avalllble. 
(3t Ortglnlloontdor ....... ............ .., almlllllllng...,..nl bllwNrl SheldDn Road ... SloddDIIBoulevanl. 
(4t ..._. lar Allt dliw,. • • ........ f--■r Ollar. b • Avlllallllr of Allemlle ~ .... c • ConldDr Dellnlllan (Lenglli ... Wldlh). 

EXHIBIT A-1 

Al Reasons 
Rede PNlend lot 
AvlM. Conidor Retedion( 4) 

y N a.c 
y y ... 
y y -
N N b,c 
y N • 
N N a,b,c 
y y --
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Contdor 
Number 

1 
2 
3 
4 
5 
6 
7 

Notes on Individual Corridors District: 3 

Roule 
Number Corridor ~ion Comments 

5 43rd Ave lo Rte 50 No delay reported and does not satisfy minimum corridor length criteria. 
50 1-5 lo Mather Field Moderate delay (331 veh. hrs.), has some ran., metering in place, and excellent alternate routes. 
51 Rte 50l99 to 1-80 Highest delay (551 veh. hrs.) in Sacramento area and good alemate routes. 
80 Rte 5 to Rle 51 Moderate delay (255 veh. hrs.) bul no alemate routes within corridor definition limits. 
80 Rte 51 to Douglas Blvd low delay (33 veh. hrs.) but future growth In area may in1)aCI this corridor. 
80 Rte 49 to Auburn E. City linits No delay data available, does not satisly corridor length criteria, and is currently being widened. 

99 Stoddon Blvd to Jct 50151 Moderate delay (232 veh. hrs.), good allemate routes, and may be lr'1)8Cled by future growth. 

EXHIBIT A-2 
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Corridor Description and Screening Check list District: 4 

Capadly 1>e1ar Delar Conidor 
ConldDf ADllle Lenglh'· (Yeh-Hrs (pet' o.tinlllion 

tunber tunber ConldDr- Counlr Posllniles CMilHI Range per Dari Milel Lenglh Wlclh 

1 101 BIDUOm .. Rd. (G181 IO Rle. 8IIO SCL R28.6-38 3 10.2 19-56 2096 205 ... y 

2 101 Ale. 8IIO IO fie. 237 SCL 38 3-46.1 7.9 5"-55 2766 350.1 y 

3 101 Ale. 237 IO RN.14 .... ' SCl./SM .. 6.1-5.4 11.1 5"-13 1907 161.6 y 

4 101 Ale.14 IO Ale. 92 SM 5.4-11.9 15 51 27 4.2 y 

5 101 Ale. 12 ID Ale.380 SM 11.9-R20.7 ... 41-53 • 0.7 y 

I 101 Thlld SI. ID Frnln SI. SF 0.1-51 4.3 49-IO 15"4 359.0 y 

1 101 00 BrtdllelD Ale. 580 MRN 0.0-9.9 1.9 47-89 225 22.7 y 

I 101 Ria. 580 IO Ale. 37 MRN 9.9-19.1 1.1 51 1014 111.4 y 

' 101 Ale. 37 ID nollh d AIMlton Ave. MRN 19.1-R23.3 4.2 • 1267 301.1 y 

10 101 Ale. 111 Wfll ID Rnr AD■d SON 12.7-24.9 12.2 44-81 2 0.2 y 

11 17MIO Ale. I ID Ale. 237 SCt. 7.1 ... 4 15.3 45-51 440 21.1 y 

12 - Ale. 237 ID Ale. 14 (Deoalo Ad.) SCUM.A 1.4-10.3 12.4 33-52 1829 147.5 y 

13 IIO Ale. 14 ID Ale. 231 A1A 10.3-20.7 10.4 35-51 732 70.4 y 

14 - fie. 231 IO Ale. - A1A 20.7-31.1 11.1 44-50 523 47.1 y 

15 _, IO 51D IO 24 ID IIO (o.ld■nd LOODI ALA ... 1.4 41-49 1531 240.0 y 

11 IO Ale. 101 IO fie. 5IOIIIIO fSFOBB) SF/ALA 4.o-3.2 1.1 15-17 9257 m.4 y 

17 IIWSIO Rle. llO IO fMop Dr. Al.NCC 3.2-1.0 10.I 45-62 3741 341.I y 

11 IO I..,_, Dr. lO DIii. 10 • CCISOl 1.0-0.I 1.1 45-64 130 14.3 y 

11 - Ale. 237 ID Ale. 231 SCUM.A 117.7-Re.4 I.I 12-77 0 0 y 

20 IIO fie. 14 EID Slone y_, Ad. Al.NCC R64-R10.4 20.4 4"2 0 0 N 
21 - Slone V-Ad. ID DIii. 10 BOIJ. CCISOl R10.4-0.7 11.3 41-14 2271 139.3 y 

22 2IO fie. 1011811G IO M Ave. SCt. R0.0-14.1 15.5 42-11 3333 215.0 y 

23 2IO fie. - IO Ale. 101 SMSF R21.0-R4.3 10.1 43-80 411 43.1 y 

24 580 N.LhilnnDr9Blwd.lDfle.231 A1A 12.5-30.I 11.4 45-71 55 3.0 N 
25 24 fie. 51019110 IO Rte. 6IO Al.NCC R1.9-l.1 13.5 20-81 197 51.1 y 

21 4 Ave., Mnnu ID G SI., AnllDdl cc Rl.&-27.3 11.1 52-51 MO 41.4 N 
27 ... fie. 101 IO fie. RO (Dunml1an Br.I SMtAlA R25.&-RI.0 I.I 78-14 2411 2511.1 y 

21 t2 fie. 101 IO fie. NO (s■n Maleo Br.) SMIALA 112.1-1.4 13.1 49-11 1035 11.0 y 

Nale■ : 

(1) ,.._.lar n,11 clcP· • • ......... F....., Ollar, It•.-. ...... , d Mem■le Roulel • ..,c. ConldDr ~ (len;dl ..,Wklhl. 

EXHIBIT A-3 

Minlnun All. Reasons 

FrNWar Detar Roule Prelened lor 
Total PerMI. Av,. Corridor Aetec:dDn(1I 

y y y y --
y y y y -
y y y y --
N N y N • 
N N y N • y y y y -· 
y N N N ■.b 
y y N N b 
y y N N b 
N N y y -
y N y y -
y y y y -
y N y y --
y N y y -
y y y y 
y y N N b 
y y y y -
N N y N • 
N N N N • 
N N y H ■,c 
y y y y -
y y y y 
y N y N • 
N N y N ■.c 
y N y y -
y N y y 
y y N N b 
y N N N b 
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Corridor 
Numblr 

1 
2 
3 
4 
5 

• 
1 
I 

• 
10 
11 

12 
13 
14 

15 
11 

17 
11 
19 
20 
21 
22 
ZJ 
24 
25 
21 
27 
21 

Notes on Individual Corridors 

Roule 
Number Conldor Descr.,iion 

101 BIDnOffl .. Rd. CG10) lo Ale l80 

101 Ale. IIO IO Ale. 237 

101 Ale. 237 IO Ale. 14 wesll 
101 Ale. 14 IO Rle.12 
101 Ale. 92 ID Rle.380 
101 1119d SI IO Fr ..... SI. 

101 OGRridaelORle.SIO 

101 Rle. 5IO IO Ale. 37 

101 Ale. 37 ID north ol Alhelton Ave. 
101 Rle.111WflllDRiwerRoad 17- Ale. 9 ID Ale. ZJ7 - Ale. ZJ7 lo Rle.14 CDecolo Rd.) ., Ale. 14 ID Ale. 231 - Rle. 231 lo Ale. 9IO 

980 lo 5IO lo 24 lo IIO Co.ldand Loop) 

IO Ale. 101 lo Rle. 58MIO CSFOBB) 

IOt'5IO Ale. -ID ttaap Dr. 
IO ._,.,Dr.lo Dill. 10 boundlrr - Ale. ZJ7 lo Rle. 231 - Rle.14 E lo Slone v.-.. Rd. - Stone vaw Rd. ID Dill. 10 Rdnl. 
2IO Ale. 101'990 lo Magdalena Ave. 
2IO Ale. 3IO lo Rle. 101 

5IO N. LivermDre Blvd. ID Ale 231 
24 Ale 510o'910 ID Rle. llO .. Ave., MaltwlU lo G SI .• Anlllldl 

14 Ale 101 IO Ale IIO (Dumbarton Br.) 

• Rte. 101 IO Rte. IIO (san Maleo Br.) 

District: 4 

Commenls 
Large delays (2100 Yeh. Hrs) even Wllh some metering in use. 
Large delays (2800 Yeh. Hrs.) even wilh N.18 r....., metering in operation 
1900 Yeh Hrs. ol delar nan., meeemg iS plamed tor this area. 
Smal measured delays. 
Smal measured delays. 
White less than t._ minimum tenglh alerion, these are logical limls. 
No suitable alemale roules avalable. 
No suitable alemate roules available. 
No SIJlable alemale roulel avallabte. 
Local knowledge lndicalN delar should be c:hlclled. W■ obtain new data trom Caira,._ 
This corridor has r..., fflllertng in boll dndlol• and should not be 
discJ,allied becauSe ol recb:ied dllar lft,m exiling,..,,.._ 
SWstnal delays CUIOO Yett. Hrs.). 
White below ffle dllarlmile lnlhold, .._ oonidors have V9fJ 1191 
trudl traltic ..-. high polenlill lor lnddlnl managemenl. Thar .. pa,t 
~ ffle Dillric:I 4 "Comet•11• Dnlild 1or a TOC. 
High dllap on 5IO a IIO. IIO II•.,__; alemale lUUle. 
The SFOBB ii a major ...... nu:h dlllr (8300 Yeh. Hrs.) bul alenlllle 
IUUIN.,. loo••• ID.....,. 1w Smat Conldor concepl. 
Hlah presenl delar C3700 Yeh. Hrs.). NNr term wtdlnlng Is pllnned. 
lnsufticilnl dlin . 
Reteded lirlC8 nome...,lllle......, .. lound. 
Rejlded ua nome ... 1111ecte1ar .. lound. 
This corridor .. be --,zed In ffllM9 dellll In MIiier Ngffilffl. 
A-., metering exlltS In one 69dlon lor amt ol 11111 corridor. 
lnlultldenl dllaf. 
lnlufttcilnt ciin and m.vtnal ........ ftlUIN. 
Thia corridor .. be lrw 11lgaled In ...... --· 
Thia corridor .. be lrw11ligalld In lfflller ......,.,_ 
Rejeded tor ffle sam1 reason as h Bay ·Bridae (No. 11). 
Rejeded tort._ same reason• 119 8ay Bridge (No 16) I 

EIBIBIT A-4 
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Corridor 
Number 

1 
1 
1 
1 
2 
2 
3 
4 
5 

• 1 

• 
9 
10 
11 
12 
13 
14 
15 
11 
17 
11 
19 
20 
21 
22 
23 

Corridor Description and Screening Check List 

Capacily Detar 
R«M• la (Yeh-lwl 

Numbef Conidor ~ion Postmile! Length Range perdaJ 
5 Rle&OIORle 10 16.5-18.5 20 76 761 
10 Rle 110 lo Rle 101 141-18 4 36 63 1561 

101 Rle 10 lo Rle 110 0.0-1 6 16 61-84 1161 
110 Rle 10 lo Ria 101 21.4-23.7 2.3 59 1219 
10 Rle 101 IO Ria 605 0.0-31.2 13.4 79-104 3641 
IO fie 10 lo Ria 605 0.0-11.7 11.7 84-97 fi665 
5 fie 91 IO Ria 805 42.1-1.9 9.1 75-78 1M9 
5 Ale 605 lo .... 6.9-16.S 91 75-71 29119 
5 Rle 10 lo Ria 110 11.5-11.S 2.0 71 171 
5 fie 110to Rle 134 20.4-27.1 6.7 6H2 940 
5 Sunland Bl lo Rolllold SI 33 7-42.7 9.0 84-91 921 
5 Ale 14 to Vallneia II 45.6-52 S 69 62-tS 0 
10 Cnllel■ ltll0Rle110 4.2-14.1 10.6 63-101 2122 
10 Ale 605 to Ria 57 31.2 ... 2.4 11.2 79-95 740 
10 Rle 57 lo s■n Bern Caunlr 42.4...a.3 5.9 78 379 
14 Rle 5 to Sin Fernando Rd 24.1-27.1 2.3 611-111 0 
14 Sin Femando Rd to Sand C1111 27.1-33.4 63 59-77 527 
14 Sand Cm lo Pearblollom ttw, 33.4-52.2 11.1 59 0 
14 PutllDaom Hw,to "'9 K 52.2-411.7 14.5 17-19 0 
23 Ale 101 lo OINn Rd 3.H.2 4.1 74 (1) 
57 llnslerialtt.rtoRlelO 19.H.S 7.1 11• 522 
IO fie 605 lo Ria 57N 11.7-25.S 13.I 13-108 3217 ., fie 57 lo Sin Bern Counlw 25.5-30.S 5.0 71)-84 2273 
11 fie 110 lo Olanae CClunlV 1.3-20.7 14.4 35-15 5525 
101 Ale 110to Rle 134 1.6-11.1 10.2 76-102 3233 
101 RI• 170 lo All 405 11.1-17.2 5.4 71 4003 
101 Ria 40510 t'1111Y calabal• 17.2-21.3 11.1 71-85 4479 

EXHIBIT A-5 

District: 7 

Detar Conldor MllllfflUffl Al Reason 
Plf Oefnlllon F reewa, De&ar Route Preferred lor 
Mlle Length Wdh Tolill Per Mi AvaiA Corridor(2) Rejedon(J) 

381 N y y y y y ... 
434 N y y y y y ... 
538 N y y y y y ... 
272 N y y y y y ... 
272 y y y y y y ... 
104 y y y y y y -
104 y y y y y y -
311 y y y y y y -· 
438 N y y y y N C 

140 y y y y y y . .. 
103 y y y y y y ... 
0 y y N N N N ■,b 

261 y y y y y N d 
61 y y y N y N • 
64 y y N N y N • 
0 N y N N y N• a.c 

84 y y y N y N• • 
0 N N N N y N• a,c 
0 y y N N y N• • (1) y y (1) (1) y N•• • 

74 y y y N y N• • 
233 y y y y y y --
455 y y y y N N b 
314 y y y y y y -
317 y y y y y y -
741 y y y y y y -
404 y y y y y y 

_j h k & associates 
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Corridor Description and Screening Check List District: 7 

Capaaly Delay Delay Corridor Mirwnum Al Reason 

Conidof Rlue ·----·--· (Veh-hn pet 0et1111110fl Freeway Delay Roule Preferred lof 

Number Nun>er ComdDf Descnplion Poslmles lenglh Range per day Mlle lenglh Wldlh Tola! PerM1 Avail Conidor(2) Retection(JI 

24 101 Pky Calab. IO L• V•genes Rd 28.3-31 1 28 80 270 96 N y 

25 101 Rd 1o P1easan1 vaw 4.1-12 3 8.2 65-80 co CO y y 

26 101 Pleasanl Viv IO Ria 1 123-22.7 96 80-82 .,, C11 y y 

27 110 Rle 405 lo Ale 10 88-21 4 12.6 67-86 3328 264 y y 

28 110 Ale 101 lo end 23 7-33 2 95 42-156 1343 141 y y 

21 111 Madera Rd ID Kuemer Dr 23.4-30.5 7.1 77 c11 c1t y y 

30 111 Ale 27 lo Ale 5 1 8-11.5 9.7 41-97 489 50 y y 

31 134 Ale 1701o Ale 5 0.0-5.1 5.1 75 849 116 y y 

32 134 Ale 5 IO Ria 210 5.1-13.3 82 75 340 41 y y 

33 170 Ale 101 ID Ale 5 14.5-20.1 51 72-127 418 74 y y 

34 210 Rle 134 IO Ale I05 25.0-36.4 11.8 75-84 3470 294 y y 

35 210 Rle 605 lo Ale 30 36.4-44.4 1.0 71-19 2436 305 y y 

31 210 Ale 30 lo Ale 10 44.4-415 4.1 51 0 0 N y 

37 405 Ale 605IO Ale 110 24.0-13.0 13.0 64-90 4151'\ 319 y y 

31 405 Ale 110 IO - Hwy 13.0-21.2 1.2 82 68111) 139 y y 

31 405 ""'9rtal Hwy IO Ale 10 21.2-29.5 1.3 71-82 4169 517 y y 

40 405 Ale 1010 Ale 101 29.5-394 9.1 64-70 4319 436 y y 

41 405 Ale 101 lo Ale 111 39.4-461 7.5 63-117 951 128 y y 

42 405l5 Ale 111 IO Ale 14 48 . ...S.I 5.1 63-101 0 0 y y 

43 -Rle4051oRle5 0.0-1.1 11.3 74 2249 119 y y 

44 805 Rle5l0Rle 10 1.6-20.2 10.I 71 1832 173 y y 

45 8115 Ale 1010 Ale 210 20.2-26.0 5.1 58-70 200 34 y y 

41 710 Ocean II lo Ale 11 1.1-13.0 6.2 75-71 0 0 y y 

47 710 Rlel1 lo Ale 5 13.0-23.3 10.3 75-93 71.1 74 y y 

41 710 Rle 5 IO y,_., Ill 23.3-27.5 4.2 13-89 0 0 N y 

Nalel: 
Cit ND dlllJ dlla a,nenlly avllable lor 1h11 corridor. 
C2t • lndlclles conidDr II localed in ••• GI high c,owlh and Is polenlilll candidlle lor lulUre consideralion, 

.. ~• a linal dlcilion on corndDf llillul wil be make when delay dlla ia available. 

N N N 

C11 C11 N 
C1) C11 y 
y y y 
y y y 

C11 C1t y 

N N y 
y y y 

N N y 

N N y 
y y y 
y y y 

N N y 
y y y 
y y y 
y y y 
y y y 
y y y 

N N y 
y y y 
y y y 

N N y 

N N y 
y N y 

N N y 

C3t Realonl lor Re,ectiOn: a• Mlninum freeway Delay, b • Availabillly of Alemale Rcues, c • Comdor Oeflllilion (Lenglh and Wdh), 
and d • This comdor is Ille damonslralion p,ujecl and wil nol be considered lull,_ In 111is a,dy . 

EXHIBIT A-5 (CONTINUED) 

N a.b.c 
N b 

N"" • y ---
y ---

N'" a 
N" • y ---
N • 
N • y -·-
y -
N a.c 
y ---
y ---
y --
y ---
y ---

N' • y --
y -
N • 
N a 
N a 
N a,c 
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Corridor Description and Screening Check List District: 8 

Capacily 1>e1ar Delar Conidof Mnnun Al. Reason 
Conidof RolH ·~----- (Veh-Hrs (pef DelinllDl'I FrNWar Delaw Roule Preterred tor 
Nuna, Nunm, ConidDr l>escrPIDl'I Posmles Lenglh Range pe,dar) Mile) Lenglh Wtdlh Total Per Mi. Avail Corndol(IJ Reted101l(2J 

1 10 LA Counlv 10 Rle 15 0.0-99 99 61-61 2040 206 y y y y y y ... 

2 10 Ale 15 IO Ale 215 99-24 2 14 3 78-15 0 0 y y N N y N" • 
3 10 Ale 215 IO Tenn SI (Ale 30) 242-29.I 5.6 75--78 150 27 y y N N y N" • 
4 15 fie IO 10 Rte II 51.5-5.3 6.1 70-162 0 0 y y N N y N" • 
5 15 RI• 66 IO Sierra Ave 53-12.9 7.1 70 0 0 y y N N N N ■.b 

• IO LA Counlv IO Rte 15 0.0-0.5 10.5 60-72 756 72 y y y N y N" • 
7 IO Rle 15 lo fie 11 0.5--12.2 11.7 44-133 0 0 y y N N y N" • 
I 60 Rle 215 lo Penis II 12.2-16.4 42 44-65 25 I N y N N y N ■.c 

I 11 Orange C111V IO Made SI 0-4.2 4.2 53 1308 311 N y y y N N b.c 

10 11 Malle SI 10 La Siena Ave 4.2-12.0 7.1 55-Q 3517 460 y y y y y y --
11 II La Sien'■ Ave lo Rle 60 12 0-21.7 9.7 51-59 153 ,. y y N N y N" • 
12 215 R1e eo 1o Rte 91 313--43.3 5.0 50 37 7 y y N N N N ■,b 

13 215 Ale eo 1o fie 10 43.3-4.1 1.1 50-62 0 0 y y N N y N" • 
14 215 Ale 10 lo fie 30 4.1-1.4 5.3 57-94 321. 12 y y N N y N" • 

Naell: 
(1) • nic■1N ODllidDr II IDc■led In high growth ... and II polffllal cadltlle lor Min ooneider■IIDn. 
(2) flNIGlw tar AepclD+• a• Mlnlnum flNW■r Oeler, b • AYail■bilily of Alemlle RDIMa, and c • Corridof Delllillon (Lengllh and Wldlh). 

EIBIBIT A-6 
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Corridor Description and Screening Check List District: 11 

Capacity Delay Delay Corridor Minimum Al Prel. Reasons 

Corridor Roule length Adequacy (Veh-Hrs (per Delinitlon Freeway Delay Routes Corri- lor 
Number Number Corridor De~ion (Miles) Postmile Range per Day) Mile) Lengm YVIOIO 101a1 IPerMI. AvaH. dor Rei9clion( 1) 

1 5 Genesee Ave to Encinias Bl 11.8 29.71-41.51 54-90 1160 98 y y y N y y ---
2 8 1-5 to 1-15 5.7 l2.38-5.64 39-53 912 160 y y y y y y ---
3 8 1-15 to Rte 67 10.1 5.64-15.80 42-79 1661 164 y N y y y y ---
4 941125 1-5 lo 1-8 10.6 1.42-T10.11 47-84 750 71 y y y N y y ---

l13.22-15.46 

5 805 Bab>a Ave (274) to 1-S(N) 6.8 21.65-28.50 72-114 10 1 y - N N N N a,b 

6 5 L St to 1-15 5.9 6.81-R12.65 71-87 115 19 y - N N y N a 

7 5 1-15 to 1-8 7.5 R12.65-R20.07 59-104 235 31 y y y N y y ---
8 5 1-8 to Genesee Av 10.7 R20.07-29.71 71-96 0 0 y - N N y N a 

9 15 1-5 to 1-805 2.8 R0.00-R3.37 68-82 360 129 N - V y y N C 

10 15 1-8 to Rte 163 6.1 R6.13-M12.12 67-129 1310 215 V V V y N N b 

11 15 Rte 163 to Highland Valey Rd 13.9 M12.12-M26.03 40-81 230 17 y N V N V y ---
12 163 1-5 lo 1-805 6.2 0.89-7.04 57-118 335 S4 V - V N y N a 

13 805 ln.,erial Ave to 8alJoa Ave 9.4 12.34-21.65 66-101 1066 116 y - y V N N b 

Notes: 
(1) Reasons tor Rejection: • • MilmlJm Freeway Delay, b • Availabilily of Allemate Routes, and c • Corridor Definition (Length and Wk:tth). 

EXHIBIT A-7 
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Notes on Individual Corridors District: 11 

Corridor Roule Corridor ~ion Comments 
Number Number 

1 5 Genesee Ave lo Encinitas Bl Marginal delay per mle (98 veh.lvs.). 
2 8 1-5101-15 Good alemative routes available. Portions ol some routes beyond 1.5-mile limit. 
3 8 1-15 to Rte 67 Good alemative routes available. Portions of some routes beyond 1.5-mile limit. 
4 941125 1-5 to 1-8 Marginal delay per mile (71 veh. hrs.). Shares some alternative routes with corridors 2 and 3. 

0, 5 805 Bab>a Ave (274) to l-5(N) Smal measured delays. No aood alematlve routes available. 
~ 6 5 LSI to 1-15 Measured delay below threshold values. 

7 5 1-15 to 1-8 low delay per mile (31 veh. hr&.), but future growth expected. 

8 5 1-8 to Genesee Av Smal measured delays. 

9 15 1-5 to 1-805 Segmenl Is only 2.8 miles. 1-15 norlh of 1-805 is not a freeway at this lime. 
10 15 1-8 to Rte 163 Significant delays, but no alematlve routes available. 

Other freeways may be used as alematlves, bul considered a TOC application. 
11 15 Rte 163 to Highland Veley Rd low delay per mle (17 veh. tn.), but future growth expected. 

Portions of some routes beyond 1 .5-rrile limit 
12 163 1-5 to 1-805 Delay per mile below llveshold. 
13 805 lff1)8rial Ave to Balboa Ave No alematlve routes available. Other freeways may be used as alernalives 

between Rte 94 and 1-5 (N), tu considered a TOC application. 

EXRlRIT A-R 
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Corridor Description and Screening Check List District: 12 

Capacity Delay Delay Corridor Miniroom Al Prel. Reasons 

Corridor Roule Lenglfl Adequacy (Veh-Hrs (per Oefinilion Freeway Delay Routes Corri- tor 
Number Number Corridor DeSC11)1ion (Miles) PostmHe Range per Day) Mile) Lengtn won 101aI PerM1. Avail. dor Rejection( 1) 

1 5 La Paz Rd lo Rte 133 6.6 16.49-23.09 48-79 1245 189 y y y y y y ---
2 5 Rte 133 to Rte 55 7.2 23.09-30.26 76-79 3105 431 y y y y y y ---
3 22 1--405/605 to Rte 55 15.0 0.66-13.16 60-88 4966 331 y y y y y y ---

20. 75-23.28 

4A 55 1--405 to 1-5 4.4 RS.99-10.45 55-56 1636 372 N y y y y y ---
48 55 1-5 to Rte 91 7.4 10.45-17.88 74-79 3333 450 y y y y y y --
SA 57 1-Sto Rte90 9.2 10.67-19.86 65-80 2524 274 y y y y y y ---
58 57 Rte 90 to LA Co line 2.7 19.86-22.55 66-79 422 156 y y y y y y ---
6 91 Beach Bl (39) to Rte 57 7.1 R2.67-6.12 57-80 2214 312 y y y y y y ---
7 91 Rte 57 to Weir Canyon Rd 8.4 6.12-14.46 66-95 1572 187 y y y y y y ---
8 405 1-510 Rte 73 10.0 0.23-10.28 72-107 3078 308 y y y y y y --
9 405 Rte 55 to Rte 22 (E) 12.0 8.74-20.75 74-106 2946 246 y N y y y y --
10 405 Rte 5 to Rte 22 (E) 20.5 0.23-20.75 72-107 5393 263 N N y y y y --
11 5 Eucld St to LA Co lne 4.9 39.49-44.38 n-ee 134 27 y - y N N N a,b 
12 91 Weir Cyn Rd to RIV Co lne 4.4 14.46-18.90 72 1313 298 N - y y N N b 
13 5 Rte 55 to Euclid SI 9.2 30.26-39.49 67-69 2704 294 y y y y y y --

Notes: 
(1) Reasons tor RejecUon: ••Minim.Im Freeway Delay, b • Availability of Alternate Routes, and c- Corridor Definition (Length and Widlh). 

EXHIBIT A-9 
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Corridor 
Number 

1 

2 
3 

4A 
48 
SA 
58 
6 
7 

8 
9 

10 
11 
12 
13 

Notes on Individual Corridors 

Route Corridor Descr,,uon 
Number 

5 La Paz Rd to Rte 133 

5 Rte 133 to Rte 55 
22 1-4051605 to Rte 55 
55 1-405 to 1-5 
55 1-5 to Rte 91 • 
57 1-Sto Rte 90 
57 Rte 90 to LA Co lne 

91 Beach Bl (39) to Rte 57 
91 Rte 57 to Wetr Can,on Rd 

405 1-5 to Rte 73 
405 Rte 55 to Rte 22 (E) 

405 Rte 5 to Rte 22 (E) 
5 Euclid St to LA Co lne 

91 Weir Cyn Rd ID RIV Co lne 
5 Rte 55 to Euclid SI 

District: 12 

Comments 

Total delay and delay per mile above threshold values (200 veh. hrs. and 100 veh. hrs./mile) 
but lower than other preferred corridors in District 12. 
High delay per mile (431 veh. hrs.). 
Good parallel routes. 
Slightly shorter than 5-mlle nininun. Could be combined wilh corridor 48. 
High delay per mile (450 veh. hrs.). 
One good parallel route. 
This corridor is to be considered part ot c:orrldor 7-30 in Dislrtct 7. 
Good paralel routes. Could be combined wlh corridor 7. 
Total delay and delay per mile above ttnshold values (200 veh. hrs. and 100 veh. hrsJmile) 
but lower than other preferred corridors in Dtslrtct 12. 
High delay (3078 veh. hrs.) and delay per mle (308 Yeh. hrs.). 
Conidor Is southeast to norlhwest. Alternate routes combine east-west and north-south arterials. 
Some alemale routes berond 1.5-nile Nml. 
Corridors 8 and 9 combmed resul in 20-mlle corridor. 
Smal measured delays. 
No good alematlve routes avaffabte. 
Corridor is southeast to norlhwest. Allemate routes combine east-west and llOfth-south arterials. 

EXHIBIT A-10 
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APPENDIX C 

COST WORKSHEET SUIIIIARJES 

Cost Summary worksheets are provided for each of the corridors and for each 

traffic operations center (TOC) category. A discussion of cost estimating 

procedures is included after the summary sheets and detailed worksheet forms are 

also attached. Detailed estimates for each corridor are provided as a separate 

workbook. 



TRAFFIC OPERATIONS CENTER COSTS 

District : I 31 Corridor Element : Freeway Central 

Item Unit Quantity Unit Coat Extemioo Totals 
$ s $ 

CAPITAL COSTS 

Equipment 
Freeway System 

Type (one only): Large I Medium Small I 
Central Computer piece 1 $200,000 $200,000 

Workstations piece 2 $20,000 $40,000 

Large scale projector piece $50,000 $50,000 

SC Node processor piece 1 $20,000 $20,000 

SC Database 1 

Database Server piece 1 $20,000 $20,000 

Workstations piece $20,000 

Expert System 1 
ES processor piece 2 $20,000 $40,000 

CMS related 1 

CMS control hardware piece 1 $3,000 $3,000 

CCTV related 1 

Central Control and monitors piece 1 $50,000 $50,000 

Commercial TV 1 

Interface equipment piece 1 $25,000 $25,000 

Commercial Radio 1 

Interface equipment piece 1 $11,000 $11,000 

Motorist Information 1 

Interface equipment piece 1 $50,000 $50,000 

HAT system 1 1 $60,000 $60,000 

CAD interface 1 
Worbtatiaa piece 1 $20,000 $20,000 

SCl)'llemlink piece 1 $18,000 $18,000 

Traffic Control System i I 
Central Computer piece 1 $50,000 $50,000 

Workstations piece 2 $20,000 $40,000 

Communicati0111 piece 1 $30,000 $30,000 

Sub-total equipmmt ~'27.000 

C-1 



TRAFFIC OPERA TIO NS CENTER COSTS 

District: I 31 Corridor Element : Freeway Central 

Item Unit Quantity Unit Colt Extenaioo Totals 
s s $ 

Control Room Facility 

Construction $400,000 

Software 
Freeway System piece 1 S 1 so, 000 $1S0,000 

SC interface (freeway) piece 1 $50,000 $S0,000 

SC database piece 1 $20,000 $20,000 

SC database (freeway) piece $11,000 Sil ,000 

Expert system (base) piece 1 $20,000 $20,000 

Expert system (freeway) piece 1 $46,000 $46,000 

CCTV SC interface piece 1 SS0,000 $50,000 

CMS piece 1 $7S,000 $7S,000 

TXT piece 1 $7S,000 $7S,000 
SC database (CAD) piece 1 $11,000 $11,000 

Traffic Control System piece 1 $7S,000 $7S,000 

Sub-total Software $583,000 

Total Capital Cost per District $1,710,000 
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TRAFFIC OPERA TIO NS CENTER COSTS 

District: 3 Corridor Element : Freeway Central 

Item Unit Quantity Unit Coat Extemioa Totals 
s s $ 

IMPLEMENTATION COSTS 
Design % of capital 10% $171,000 

Integration % of capital 10% $171,000 

Contingency % of capital 15% $256,500 

Total Implementation costs $598,500 

OPERATIONAL COSTS Staffing Labor Overhead Extemion 
s " s 

Personnel Costs per District 

Supervisor 1 $50,000 1.08 $104,000 

Operator 4 $30,000 1.08 $249,600 

Total Operatiom Coat $353;600 

MAINTENANCE COSTS (per annum) 
failure 

rate <") 
Equipment % of equipment 10% $72,700 

Sub-total Maintenance costs $72,700 

Cpntingency 

as % of maintenance costs 20% $14,540 

Total Maiuteuace com $87,240 

C-3 
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CORRIDOR COST SUMMARY 

Corridor: J-21 

Corridor Element 

Highway Adviaory Radio Transmitlers 

CCTV Cameras 
TowServicea Freeway miles 

Accident Investigation Siles Siles 

Incident Management Teama Freeway miles 

Trunk Owmamicatiooa Freeway miles 

Hub Com 
CableCo.aa 

CMS (f railbluon) No of Trailblazers 

CMS (Full Matrix) No of Full Matrix 

Ramp Metering No of Ramps 

Connector Metering No of Connecton 

Freeway Deleclon Decec1or1 

Sipal lmlaHalion lnlersectioos 

Geometric lmprovomenll 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 
Number of Ramps 

Number of Freeway Coonccton 
Number of Full Matrix Signs 
Number of lnlencctiooa 

Dala Equipment 

s 
78 $86,385 
12 $252,600 

12 $161,280 
12 

12 $23,625 

12 

$300,000 

$600,000 

22 $300,300 
7 $762,650 

12 $240,000 

3 $255,000 
72 

4 $32,000 

I Minor Street Improvements 

2 Widening Folsom Rd. under S.P.R.R 

3 

Totals 

Capilal 

s 
$125,385 

$379,200 

$161,280 
$363,000 

$23,625 

$450,000 

$1,800,000 

$636,900 

$1,079,050 

$1,092,000 

$630,000 
$144,000 

$152,000 

$500,000 

$3,300,000 

$10,136,440 

CORRIDOR TOTAL 

12.0 

14.0 

6 

12 

3 

7 

4 

Implement. Opcntioos Mainleoancc 10 ycarO&M 

s s s s 
$58,793 SI0,366 $103,662 

$139,020 $30,312 $303,120 

$580,770 $442,368 SI0,231,380 
$145,200 

$22,500 $22,680 $451,800 

$210,000 $36,000 $360,000 

$720,000 $14,400 $144,000 

$284,790 $18,018 $180,180 

$507,885 $45,759 $457,590 

$485,800 $40,800 $408,000 
$302,SOO $43,350 $433,500 

$57,600 $17,280 $172,S(X) 

$60,800 $3,840 $38,4(X) 

$2,972,381 $603,270 $725,173 $13,284,432 

I Initial Costs 110 Year O & Ml 

I s1J,aos,12a I SB,284,432 I 
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CORRIDOR COST SUMMARY 

Corridor: 3-31 

Corridor .Eleaent 

Highway Advisory Radio TraosmiUen 

CCTV Cameras 
Tow Services Freeway miles 

Accident laveatigatioo Sitea Sites 

lncideat Maaagommt Teuu Freeway miles 

Trunk O>mmtmicalioDI Freeway milea 
Hub Com 
CableCom 

CMS (frailbluen) No of Trailblaz.en 

CMS (Full Matrix) No of Full Matrix 

Ramp Melering No of Rampa 
C<NmOC"aMelering No of Coaoecton 

freeway D11111 ctors Detecton 
SipallDWlkting Intersections 

Geometric lmprovcmadl 
l 

2 

3 

Totals 

Freeway Miles 

Surface Street Milea 

Number of Freeway Lancl 
Number of Rampa 
NumbecofPrccwayCoaoecton 
Number of Pull Matrix Sips 
Numbec of latenectiom 

Data F.quiplneat 
s 

57 $63,128 

9 $119,450 
9 $120,960 

9 

9 $23,625 

9 

$1 SO, 000 

$450,000 
16 $218,400 

6 $653,700 

18 $360,000 

2 $170,000 

S4 

34 $272,000 

Capilal 

s 
$91,628 

$284,400 

$120,960 

$272,250 

$23,625 

$225,000 

$1,350,000 

$463,200 

$924,900 
$1,631,000 

$420,000 

$108,000 

$1,292,000 

$1,213,963 

CORRJOOR TOTAL 

9.0 

10.0 

6 
18 

2 

6 
34 

lmplemaat. Operati<ma Maiolmlnce lOyearO&M 

s s s s 
$42,964 $7,57S $15,153 

$104,265 $22,734 $227,.140 

$472,770 $331,776 $8,045,460 

$108,900 

$22,SOO $17,0IO $395,100 

$105,000 $18,000 $180,l)(X) 

$540,000 $10,800 $I08,000 

$207,120 $13,104 $131,040 

$435,330 $39,222 $392,220 

$716,200 $61,200 $612,()(X) 

$2IO,OOO $28,900 $289,()()0 

$43,200 $12,960 $129,600 

$516,800 $32,640 $326,400 

$3,029,779 $495,270 $595,921 $10,911,913 

I Initial Costa I to Year O & MI 
I s10,2◄J,141 I SI0,911,913 I 

... 



CORRIDOR COST SUMMARY 

Corridor: 3-11 

Corridor Elemeat 

Highway Advimry Radio Transmitters 

CCTV Cameras 

Tow Sorvicel Freeway miles 

Accident Investigation Siles Siles 

lncidoat Management Teams Freeway miles 

() Trunk C-OmPMUC'.atiom Freeway miles 
I 

°' Hub Colla 
CabloCoall 

CMS (frailblazon) No or Trailblazen 

CMS (Full Matrix) No or Full Matrix 

RampMeleriaa Noor Rampa 
Cmaeceor Metering No or Connecrors 

Freeway Delllclon DeteclOrs 
Sipalhwallatioa lnlersectiooa 

Geometric bnprovemeala 

I 
2 
3 

Totals 

Freeway Miles 

Surface Street Miles 

Number or Frocway Laoea 
Number or Rampa 

Number or Frocway Conneclon 

Number or Full Matrix Signs 

Number or lnlersectioaa 

Dela F.quipment 
$ 

69 $76,418 

7 $147,350 

7 $94,080 

7 

7 $23,625 

7 

$150,000 

$350,000 

25 $341,250 

4 $435,IOO 

16 $320,000 

2 $170,000 

21.4 

so $400,000 

Capilal 

$ 

$110,918 

$221,200 

$94,080 

$211,750 

$23,625 

$225,000 

$1,050,000 

$723,750 

$616,600 

$1,456,000 

$420,000 

$56,800 

$1,900,000 

$7,109,723 

CORRIDOR TOTAL 

7.1 

16.0 

4 

16 

2 

4 

so 

lmplemeot. Operations Mamteoaoce IOyear O&M 
$ $ $ $ 
$52,()()1) $9,170 $91,701 

$81,095 $17,682 $176,820 

$400,770 $258,048 $6,588,180 

$84,700 

$22,500 $13,230 $357,300 

$105,000 $18,000 $180,000 

$420,000 $8,400 $84,CXXl 

$323,625 $20,475 $204,750 

$290,220 $26,148 $261,480 

$639,400 $54,400 $544,CXl0 

$210,000 $28,900 $289,000 

$22,720 $6,816 $68,l<i0 

$760,000 $48,000 $480,CXXJ 

$2,988,769 $423,270 $509,269 $9,325,391 

I Initial Coats I 10 Year O & MI 
I s10,09B,491 I S9,l25,J91 I 



TRAFFIC OPERATIONS CENTER COSTS 

District: I •l Corridor Element : Freeway Central 

Item Unit Quantity Unit Cost Extension Totals 
$ $ $ 

CAPITAL COSTS 

Equipment 
Freeway System 

Type (one only): Large I I Medium I Small I 
Central Computer piece 3 $200,000 $600,000 
Workstations piece 6 $20,000 $120,000 

Large scale projector piece 3 $50,000 $150,000 

SC Node processor piece 3 $20,000 $60,000 

SC Database I 
Database Server piece 1 $110,000 $110,000 
Workstations piece 2 $20,000 $40,000 

Expert System 1 

ES processor piece 2 $20,000 $40,000 

CMS related 1 
CMS control hardware piece 1 $3,000 $3,000 

CCTV related 1 

Central Control and monitors piece 1 $50,000 $50,000 

Commercial TV 

Interface equipment piece 1 $25,000 $25,000 

Conunercill Radio 1 

Interface equipment piece 1 $11,000 $11,000 

Motorist Information 1 
Interface equipment piece 1 $50,000 $50,000 

HAT system 1 1 $140,000 $140,000 

CAD interface 1 
Worbtatioa piece 1 $20,000 $20,000 

SC system link piece 1 $18,000 $11,000 

Tnffic Control System i I 
Central Computer piece 1 $150,000 $150,000 

WorkstatiODJ piece 2 $20,000 $40,000 

CommunicatiODJ piece 1 $50,000 $50,000 

Sub-total equipment $1,677,000 

C-7 



TRAFFIC OPERA TIO NS CENTER COSTS 

District: I 41 Corridor Element : Freeway Central 

Item Unit Quantity Unit Cost Extemioo Totals 
s s s 

Control Room Facility 
Construction $1,400,000 

Softv.-arc 

Freeway System piece $150,000 $150,000 
SC interface (freeway) piece $50,000 $50,000 
SC database piece $80,000 $80,000 
SC database (freeway) piece $11,000 $11,000 
Expert system (base) piece 1 $64,000 $64,000 
Expert system (freeway) piece 1 $46,000 $46,000 
CCTV SC interface piece 1 $50,000 $50,000 

CMS piece 1 $75,000 $75,000 

TXT piece 1 $75,000 $75,000 
SC database (CAD) piece 1 $11,000 $11,000 
Traffic Control System piece 1 $150,000 $150,000 

Sub-total Software $762,000 

Total Capital Coat per Dinrict $3,839,000 

C-8 



TRAFFIC OPERATIONS CENTER COSTS 

District: " Corridor Element : Freeway Central 

Item Unit Quantity Unit Cost Extension Totals 
s s $ 

IMPLEMENTATION COSTS 

Design % of capital 10% $383,900 
Integration % of capital 10% $383,900 

Contingency % of capital 15% $575,850 

Total Implementation costs $1,343,650 

OPERATIONAL COSTS Staffing Labor Overhead Exteuion 
s " s 

Personnel Costs per District 

Supervisor 2 $50,000 1.08 $208,000 
Operator 10 $30,000 1.08 $624,000 

Total Opentiom Colt $832,000 

MAINTENANCE COSTS (per ammm) 

failure 

rate C") 

Equipment % of equipment 10% $167,700 

Sub-total Maintenance costs $167,700 

Contingency 
as % of maintenance costs 20% $33,540 

Total l .. :ntemnce colts $201,240 

C-9 
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CORRIDOR COST SUMMARY 

Corridor: 4-1 

Corridor Element 

Highway Advisory Radio Transmitters 
CCTV Cameras 
Tow Services Freeway miles 
Accident Investigation Sites Sites 
locident Management Teams Freeway miles 

Trunk Communications Freeway miles 

Hub Costa 

Cable Coats 

CMS (Trailblaz.cn) No of Trailblazers 

CMS (full Matrix) No of Full Matrix 
RampMeterin& No of Ramps 
Connccto.- Metering No of COMectors 

Freeway Deteclon Detectors 

Sipal loatallation Intersections 

Geometric Improvements 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 
Number of Ramps 

Number of Freeway Connectors 
Number of Full Matrix Signs 
Number of Intersections 

. Dara Equipment 

$ 

174 $192,705 

18 $378,900 
18 $241,920 

18 
18 $23,625 

18 

$300,000 

$900,000 

64 $873,600 

12 $1,307,400 

25 $500,000 
4 $340,000 

90 

100 $800,000 

I Route 82 to route 87 improvement 

2 De la Cruz Boulevard - widening 

3 

Tolals 

Capiral 
$ 

$279,705 

$568,800 
$241,920 

$544,500 

$23,625 

$450,000 

$2,700,000 

$1,852,800 

$1,849,800 

$2,275,000 
$840,000 

$180,000 

$3,800,000 

$500,000 

$1,000,000 

$17,106,150 
. 

CORRIDOR TOT AL 

18.0 

40.0 

5 
25 

4 

12 

100 

·--
Implement. Operations Maintcoaocc 10 year O&M 

$ $ $ $ 

$131,153 $23,125 $231,140 

$208,530 $45,468 $454,6110 

$796,770 $663,552 $l4,6(H,ll0 

$217,800 
$22,500 $34,020 $565,200 

$210,000 $36,000 $360,{M)O 

$1,080,000 $21,600 $216,l~K) 

$828,480 $52,416 $524, IW 

$870,660 $78,444 $784,4-IO 

$985,000 $85,000 $850,000 

$395,000 $57,800 $578,000 

$72,000 $21,600 $216,000 

$1,520,000 $96,000 $960,000 

$6,518,623 $819,270 $1,215,025 $20,342, 9,1/, 

I Initial Costs I IO Year O & MI 
I $23,624,111 I s20,142,946 I 

. -



CORRIDOR COST SUMMARY 

Corridor: 4-3 

Corridor Elcmad 

Highway Advilory Radio Transmitters 

CCTV Cameras 

Tow Services Freeway miles 
Accident Investigation Sitca Sites 

Incident Management Teams Freeway miles 
n 
I 

Trunk Communicatiom Freeway miles 
Hub Coats 

Cable Coats 
CMS (frailblazen) No of Trailblazen 
CMS (Full Matrix) No of Full Matrix 

Ramp Metering Noof Ramps 
Coanoc1or Metering No of Connectors 

Freeway De&ecton Detectors 
Sipal._.llalioa Intersections 

Oeomelric lmprovomenta 
I 
2 
3 

Totals 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 

Number of Ramps 

Number of Freeway Connectors 

Number of Full Matrix Signs 

Number of Intersections 

Data Equipment 

$ 
117 $129,578 

18 $378,900 

18 $241,920 
18 

18 $23,625 
18 

$300,000 
$900,000 

33 $450,450 

15 $1,634,250 
27 $540,000 

6 $510,000 
146.4 

73 $584,000 

Capital 
$ 

$188,078 

$568,800 
$241,920 

$544,500 

$23,625 

$450,000 
$2,700,000 

$955,350 

$2,312,250 
$2,457,000 
$1,260,000 

$292,800 

$2,774,000 

$14,768,323 
. 

CORRIDOR TOT AL 

18.3 

21.0 

8 

27 

6 

15 
73 

Implement. Opcratiom Maintenance IO year O&M 
$ $ $ $ 

$88,189 $15,549 $155,49) 

$208,530 $45,468 $454,hR0 

$796,770 $663,552 $14,603,220 

$217,800 
$22,500 $34,020 $565,200 

$210,000 $36,000 $360,000 

$1,080,000 $21,600 $216,000 

$427,185 $27,027 $270,270 

$1,088,325 $98,055 $980,550 

$1,061,800 $91,800 $918,000 

$580,000 $86,700 $867,000 

$117,120 $35,136 $351,JN) 

$1,109,600 $70,080 $700,800 

$6,188,549 $819,270 $1,224,987 $20,442,571 

I Initial Costs I IO Y car O & MI 
I $20,956,871 I S20,442,s1J I 

"" -
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CORRIDOR COST SUMMARY 

Corridor: 4-11 

Corridor' Element 

Highway Advisory Radio Transmitters 
CCTV Cameras 
Tow Services Freeway miles 
Accident Investigation Siles Sites 
Incident Management Teams Freeway miles 
Trunk Communicatiooa Freeway miles 

Hub Com 

Cable Com 

CMS (f railblaun) No of Trailblazers 
CMS (Full Matrix) No of Full Matrix 
Ramp Metering Noof Ramps 
Connector Metering No of Connectors 
Freeway Detecton Detectors 
Signal lnatallatioo Intersections 

Geometric Improvement■ 

Freeway Miles 

Surface Street Miles 
Number of Freeway Lanes 
Number of Rampa 
Number of Freeway Connectors 

Number of Full Matrix Signs 
Number of lntenectiooa 

Data F.quipmcot 

$ 
147 $162,803 

14 $294,700 
14 $188,160 

14 
14 $23,625 
14 

$300,000 
$700,000 

56 $764,400 
IO $1,089,500 
26 $520,000 
11 $935,000 
84 
76 $608,000 

Capital 
$ 

$236,303 
$442,400 
$188,160 

$423,500 
$23,625 

$450,000 
$2,100,000 
$1,621,200 
$1,541,500 
$2,366,000 
$2,JI0,000 

$168,000 
$2,888,000 

l Lark - widening 2 to 4 lanes $1,000,000 
2 
3 

Totals $15,758,688 
. 

CORRIDOR TOT AL 

14.0 

35.0 
6 

26 
II 
10 
76 

Implement. Operations Maintenance IOyearO&M 
$ $ $ $ 

$110,801 $19,536 $195,36) 

$162,190 $35,364 $353,640 

$652,770 $516,096 $11,688,MO 

$169,400 
$22,500 $26,460 $489,6()() 

$210,000 $36,000 $360,0()() 

$840,000 $16,800 $168,0()() 

$724,920 $45,864 $458,MO 

$725,550 $65,370 $653,700 

$1,023,400 $88,400 $884,0()0 

$1,042,500 $158,950 $1,589,5()() 

$67,200 $20,160 $201,6()() 

$1,155,200 $72,960 $729,bl)(I 

$6,231,161 $675,270 $1,IOl,960 $17,772,J(U 

I Initial Costs I IO Year O & MI 
I $21,989,849 I s11,112.JoJ I 
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CORRIDOR COST SUMMARY 

Corridor: 4-12 

Corridor Element 

Higbway Advilory Radio Transmitters 

CCTV Cameras 

TowServicea Freeway miles 

Accident lnveatigation Sitea Sites 

lacidena M■n1gomeot Teams Freeway miles 

Tnmt Communications Freeway miles 

Hub Coats 

Cablo Coats 

CMS (Trailblu.en) No of Trailblazers 

CMS (Pull Matrix) No or Full Matrix 

Ramp Metering No of Rampa 

Conaeclor Metering No of Connectors 

freeway Detecton Detector, 

Sipallmlallation Intersections 

Oeometric lmprovemcata 

I 

2 

3 

Total■ 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 

Number of Ramps 
Number or Freeway Connectors 

Number of Full Matrix. Signs 
Number of lnter1eetiooa 

Data F.quipmeot 

$ 

81 $89,708 

12 $252,600 

12 $161,280 

12 

12 $23,625 

12 
$300,000 

$600,000 

24 $327,600 

lO $1,089,500 

13 $260,000 

3 $255,000 

99.2 

38 $304,000 

Capital 
$ 

$130,208 

$379,200 

$161,280 

$363,000 

$23,625 

$450,000 

$1,800,000 

$694,800 

$1,541,500 

$1,183,000 

$630,000 

$198,400 

$1,444,000 

$8,999,013 
. 

CORRIDOR TOT AL 

12.4 

15.2 

8 

13 

J 

10 

38 

Implement. Operations Maintenance 10 year O&M 
$ $ $ $ 

$61,054 $!0,765 $I07,M9 

$139,020 $30,312 $30.l, I ..'0 

$580,770 $442,368 $I0,2J I, 1110 

$145,200 

$22,500 $22,680 $451,R00 

$210,000 $36,000 $360,()0() 

$720,000 $14,400 $144,000 

$310,680 $19,656 $196,.'ih0 

$725,550 $65,370 $65),700 

$524,200 $44,200 $442,000 

$302,500 $43,350 $4JJ,.'i()() 

$79,360 $23,808 $238,0R0 

$577,600 $36,480 $364,11()() 

$3,795,164 $603,270 $789,389 $13,926,'JR<) 

I Initial Costs I IO Year O & MI 
I $12,794,176 I s11,926,589 I 



CORRIDOR COST SUMMARY 

Corridor: 4-13 

Corridor Element 

Highway Advuory Radio Transmitters 
CCTV Cameras 
Tow Services Freeway miles 

Accident Investigation Sites Sites 

Incident Management Teams Freeway miles 
n 
I 

Trunk Commuaicatioaa Freeway miles 
,_ 

""'" 
Hub Com 
Cable Com 

CMS (frailblazen) No of Trailblazers 

CMS (Full Matrix) No of Full Matrix 
Ramp Metering No of Ramps 
Connector Metering No of Connectors 
Freeway Delecton Detectors 
Signal lmtallatioa Intersections 

Goometric Improvements 
I 
2 
3 

Totala 

Freeway Miles 

Surface Street Miles 
Number of Freeway Lanes 
Number of Ramps 
Number of Freeway Conneclors 
Number of Full Matrix Signs 
Number of lntencctioos 

Data Equipment 

s 
IOS $116,288 
10 $210,500 
10 $134,400 
10 
10 $23,625 
10 

$150,000 
$500,000 

40 $546,000 
9 $980,550 

19 $380,000 
3 $255,000 

62.4 
27 $216,000 

Capital 
s 

$168,788 
$316,000 
$134,400 
$302,500 

$23,625 

$225,000 
$1,500,000 
$1,158,000 
$1,387,350 
$1,729,000 

$630,000 
$124,800 

$1,026,000 

$8,725,463 
. 

CORRJOOR TOT AL 

I0.4 

25.0 
6 

19 
J 

9 
27 

Implement. Operations Mainleoaocc 10 year O&M 

s $ $ $ 

$79,144 $13,955 $139,545 

SI 15,850 $25,260 $25! ,NlO 

$508,770 $368,640 $8,774, IO0 

$121,000 
$22,500 $18,900 $414,000 

$I05,000 $18,000 $180,0()(J 

$600,000 $12,000 $120.000 

$517,800 $32,760 $]27,(,()(} 

$652,995 $58,83] $588,H0 

$754,600 $64,600 $646,000 

$302,500 $43,350 $433,5()0 

$49,920 $14,976 $149, ]NJ 

$410,400 $25,920 $259)00 

SJ, 7()1) ,209 $531,270 $697,194 $12,2S4 ,h 15 

I Initial Costs 110 Year O & Ml 

I s12,434,671 I s12,284,635 I 
--~ 



CORRIDOR COST SUMMARY 

Corridor: 4-14 j 

Corridor Element 

Highway Adviaory Radio Transmittcrs 
CCTV Cameras 
Tow Servicea Freeway miles 

Accident Investigation Silca Sites 

lacident Management Teams Freeway miles 

Trunk Communications Freeway miles 
Hub Costa 

' Cable Costa 
CMS (frailblaz.en) No of Trailblazers 

CMS (Full Matrix) No of Full Matrix 
Ramp Metering No of Ramps 
Connector Metering No of Connectors 

freeway Delecton Detectors 

Signal lmtallatioa Intersections 

Geometric Improvements 

I 
2 
3 

Totals 

Freeway Miles 

Surface Street M ilea 

Number of Freeway Lanes 

Number of Ramps 
Number of Freeway Connectors 
Number of Full Matrix Signs 
Number of lntenectiooa 

Data Equipment 

$ 

69 $76,418 

II $231,550 

II $147,840 

II 
II $23,625 

II 
$300,000 

$550,000 

19 $259,350 

10 $1,089,500 

25 $500,000 

2 $170,000 

88.8 

36 $288,000 

Capital 
$ 

$110,918 

$347,600 

$147,840 

$332,750 

$23,625 

$450,000 

$1,650,000 

$550,050 

$1,541,500 

$2,275,000 

$420,000 

$177,600 

$1,368,000 

$9,394,883 

CORRIIX>R TOT AL 

II.I 

12.0 

8 

25 

2 

IO 

36 

Implement. Operations Maintenance IO year o&M 

$ $ $ $ 

$52,009 $9,170 $91,701 

$127,435 $27,786 $277,860 

$544,770 $405,504 $9,502,740 

$133,100 

$22,500 $20,790 $432,900 

$2!0,000 $36,000 $360,CXJO 

$660,000 $13,200 $132,0CXl 

$245,955 $15,561 $155,610 

$725,550 $65,370 $653,7<.Xl 

$985,000 $85,000 $850,000 

$210,000 $28,900 $289,000 

$71,040 $21,312 $213,120 

$547,200 $34,560 $345,6(.X) 

$3,967,289 $567,270 $763,153 $13,304,2J I 
. 
I Initial Costs I IO Y car O & MI 
I $13,362,111 I $13,304,23 I I 



n 
I -(1\ 

CORRIDOR COST SUMMARY 

Corridor: 4-15 

Corridor Element 

Highway Adviaory Radio Transmitlen 
CCTV Cameras 
Tow Services Freeway miles 
Accidcot lnvcatigatioa Sitca Sites 
lncidcot Management Teams Freeway miles 

Trunk Commuaicatiom Freeway miles 
HubCosla 
Cable Cos1a 

CMS (frailblazen) No of Trailblazers 
CMS (Full Malrix) No of Full Matrix 
Ramp Metering Noof Ramps 
Connector Metering No of Connectors 
Freeway Dck,cton Detectors 
Sipal lnatallatioa Intersections 

Geometric: lmprovemenla 

Freeway Miles 

Surface Street Miles 
Number of Freeway Lanca 

Number of Rampa 
Number of Freeway Coooeclora 

Number of Full Matrix Signs 
Number of lntenectiom 

Data Equipmmt 
$ 

54 $59,805 
8 $168,400 
8 $107,520 
8 

8 $23,625 
8 

$150,000 
$400,000 

16 $218,400 
IO $1,089,500 
4 $80,000 
9 $765,000 

48 
20 $160,000 

Capital 
$ 
$86,805 

$252,800 
$107,520 
$242,000 
$23,625 

$225,000 
$1,200,000 

$463,200 
$1,541,500 

$364,000 
$1,890,000 

$96,000 
$760,000 

I Route 185 widening 2 to 4 lanes $1,000,000 
2 
3 

Totals $8,252,450 . 

CORRIDOR TOT AL 

8.0 

IO.O 
6 
4 
9 

IO 
20 

---
Implement. Operations Mainleoance 10 year O&M 

$ $ $ $ 
$40,703 $7,177 $71,7h6 

$92,680 $20,208 $202,0R0 

$436,770 $294,912 $7,316,820 
$96,800 

$22,500 $15,120 $376,200 

SIOS,000 $18,000 $180,000 
$480,000 $9,600 $96,000 

$207,120 $13,104 $131,().t() 

$125,550 $65,370 $653,700 

$178,600 $13,600 $136,0m 
$857,500 $130,050 $1,300,500 

$38,400 $11,520 $115,100 

$304,000 $19,200 $192,000 

$3,126,353 $459,270 $617,861 SI0,771, l(I(, 

I Initial Costs I 10 Year O & MI 
I s11,J18,aoJ I sio.111,Joo 1 

--



CORRIDOR COST SUMMARY 

Corridor: 1 4-111 

Corridor Element 

Highway Advimry Radio Transmitters 
CCTV Cameras 
Tow Services Freeway miles 
Accident lnveatigation Sites Sites 
Incident Management Teams Freeway miles 

n Tnmk Coaununicatioos Freeway miles 
I ..... HubCo.aa 

...... 
Cable Com 

CMS (frailblu.en) No of Trailblazers 
CMS (Pull Matrix) No of Full Matrix 
Ramp Meleriog No of Ramps 
Coanoclor Metering No of Connectors 
freeway Detecton Detectors 
Sipal IDltallalim Intersections 

Geomelric lmprovemeola 

1 
2 
3 

Totals 

Freeway Miles 

Surface Street Miles 
Number of Freeway Laoea 
Number of Ramps 
Number of Freeway Conocclora 
Number of Full Matrix Signs 
Number of Intersections 

Data Equipment 

s 
39 $43,193 
6 $126,300 
6 $80,640 
6 
6 $23,625 
6 

$150,000 
$300,000 

II $150,150 
6 $653,700 

22 $440,000 
I $85,000 

36.6 
27 $216,000 

Capital 
s 
$62,693 

$189,600 

$80,640 

$181,500 
$23,625 

$225,000 
$900,000 

$318,450 
$924,900 

$2,002,000 
$2!0,000 
$73,200 

$1,026,000 

$6,217,608 

. 

CORRIDOR TOT AL 

6.1 

7.0 
6 

22 

I 
6 

27 

Implement. Operatiom Maintenance 10 year O&M 

s $ $ $ 
$29,396 $5,183 $51,83 I 

$69,5!0 $15,156 $15l,5o0 

$364,770 $221,184 $5,859,540 

$72,600 
$22,500 $11,340 $338,400 

$!05,000 $18,000 $180,000 

$360,000 $7,200 $72,<X)O 

$142,395 $9,009 $90,090 

$435,330 $39,222 $392,220 

$869,IOO $74,800 $748,000 

$117,500 $14,450 $144,500 

$29,280 $8,784 $87,840 

$410,400 $25,920 $259,200 

$2,641,211 $387,270 $450,248 $1,375,181 

I Initial Costs I 10 Year O & Ml 

I sa,sss,119 I ss,31s,1s1 I 
-



n 
I -00 

CORRIDOR COST SUMMARY 

Corridor: 4-22 j 

Corridor Elcmeat 

Highway AdvilOI)' Radio Transmitters 

CCTV Cameras 
Tow Services Freeway miles 

Accident lnveatigation Sitea Sites 

l.acicleat Management Teama Freeway miles 

Trunk Communications freeway miles 

Hub Costa 

Cable Costa 

CMS (Trailblazers) No of Trailblazers 

CMS (full Matrix) No of Full Matrix 
Ramp Metering No of Ramps 
Connector Metering No of Connectors 

freeway Detectors Detectors 

Signal lmtallatioa Intersections 

Geometric Improvements 

Freeway Miles 

Surface Street Milea 

Number of Freeway Luca 
Number of Rampa 
Number of Freeway Connectors 
Number of Full Matrix Signs 
Number of lntenectiom 

Data Equipment 

$ 

153 $169,448 

16 $336,800 

16 $215,040 

16 

16 $23,625 

16 
$300,000 

$800,000 

56 $764,400 

12 $1,307,400 

37 $740,000 

6 SSI0,000 

128 

84 $672,000 

Capital 
$ 

$245,948 

$505,600 

$215,040 

$484,000 
$23,625 

$450,000 

$2,400,000 

$1,621,200 

$1,849,800 

$3,367,000 

$1,260,000 

$256,000 

$3,192,000 

l Rebuilding Foothills/Stevens Creek Intersection $1,000,000 
2 Stevens Creek widening $1,000,000 

3 

Totals $17,870,213 . 

CORRIDOR TOT AL 

16.0 

35.0 

8 

37 

6 

12 

84 

lmplcmenL Operations Mainteoancc lOyearO&M 

$ $ $ $ 

$115,324 $20,334 $203,3-17 

$185,360 $40,416 $404, lhll 

$724,770 $589,824 $13,145, 9•10 

$193,600 
$22,500 $30,240 $527,400 

$2IO,OOO $36,000 $360,000 

$960,000 $19,200 $192,000 

$724,920 $45,864 $458,M0 

$870,660 $78,444 $784,440 

$1,445,800 $125,800 $1,258,000 

$580,000 $86,700 $867,000 

$102,400 $30,720 $307,l(kl 

$1,276,800 $80,640 $806,400 

$6,664,864 $747,270 $1,184,182 $19,314,517 

I Initial Costs I 10 Year O & MI 
I S24,51s,016 I $19,314,517 I 



TRAFFIC OPER.A. TIO NS CENTER COSTS 

District : 71 Comdor Element : Freeway Central 

Item Unit Quantity Unit Cost Extension Totals 
$ $ $ 

CAPITAL COSTS 
Equipment 
Freeway System 
Type (one only): Large I I Medium Small 

Central Computer piece 3 $200,000 $600,000 

W orkstauons piece 6 $20,000 $120,000 

Large scale projector piece 3 $50,000 $150,000 

SC Node processor piece 3 $20,000 $60,000 

SC Database 

Database Server piece 1 $110,000 SI 10,000 

Workstations piece 2 $20,000 $40,000 

Expert System 1 
ES processor piece 2 $20,000 $40,000 

CMS related 1 
CMS control hardware piece 1 $3,000 $3,000 

CCTV related 
Central Control and monitors piece 1 $50,000 $50,000 

Commercial TV 

Interface equipment piece $25,000 $25,000 

Commercial Radio 

Interface equipment piece $11,000 $11,000 

Motorist Information 
Interface equipment piece $50,000 $50,000 

HAT system $140,000 $140,000 

CAD interface 
Workstation piece 1 $20,000 $20,000 

SC system link piece 1 $18,000 $18,000 

Traffic Control System 1 I 
Central Computer piece $150,000 $ 1 SO, 000 

Workstations piece 4 $20,000 $10,000 

Communications piece 2 $50,000 $100,000 

Sub-total equipment $1,767,000 

C-19 



TRAFFIC OPERA TIO NS CENTER COSTS 

District : 11 Corridor Element : Freeway Central 

Item Unit Quantity Unit Cost Exteoaion Totals 
$ $ $ 

Control Room Facility 
Construction SI ,400,000 

I 

I 
Software I 

! 
Freeway System piece $150,000 $150,000 

SC mterface (freeway) piece $50,000 $50,000 

SC database piece $80,000 $80,000 

SC database (freeway) piece $11,000 $11,000 

Expert system (base) piece $64,000 $64,000 

Expert system (freeway) piece $46,000 $46,000 

CCTV SC interface piece $50,000 $50,000 

CMS piece $75,000 $75,000 

TXT piece 1 $15,000 $75,000 

SC database (CAD) piece I $11,000 $11,000 

Traffic Control System piece SlS0,000 $1S0,000 

Sub-total Software $762,000 

Total Capital Cost per District $3,929,000 

C-20 



TRAFFIC OPERA TIO NS CENTER COSTS 

District: 7 Corridor Element : Freeway Central 

Item Unit Quantity Unit Coat Extension Totals 
$ $ $ 

™PLEMENT A TION COSTS 
Design % of capital 10% $392,900 

Integration % of capital 10% $392,900 

Conungency % of capital 15% $589,350 

Total Implementation costs SI ,375, 150 

OPERATIONAL COSTS Staffing Labor Overhead Extension 

$ % s 
Personnel Costs per District 

Supervisor 2 $50,000 1.08 $208,000 

Operator 10 $30,000 1.08 $624,000 

Total Operations Cost $832,000 

MAINTENANCE COSTS (per annum) 
failure 

rate (Ii) 

Equipment % of equipment 10% $176,700 

Sub-total Maintenance costs $176,700 

Contingency 

as % of maintenance costs 20% $35,340 

Total Maintenance coats $212,040 

C-21 



CORRIDOR COST SUMMARY 

Corridor: 7-1 

Corridor Element 

Hipway Advisory Radio Transmitters 

CCTV Cameras 

Tow Servicea Freeway miles 

Accident lnveatigatioo Sitea Sites 

lacident Management Teama Freeway miles 

Tnmk Coaumaicationa Freeway miles 

' 
Hub Coats 

Cable Coats 

CMS (frailblaz.en) No or Trailblazers 

CMS (Full Matrix) No or Full Matrill 

Ramp Metering No of Ramps 
Conaector Metering No or Connectors 
Frmway Detecton Detectors 
Sipal ...... llaticJG Intersections 

Geometric lmprovcmen,. 
I 
2 
3 

Totals 

Freeway Miles 

Surface Street Miles 

Number of Freeway La.oea 
Number or Ramps 

Number or Freeway Connectors 

Number or Full Matrill Signs 
Number or lnteracctiom 

Dala F.quipment 

$ 
105 $116,288 

10 $210,500 
10 $134,400 

10 
10 $23,625 

10 
$150,000 

$500,000 
40 $546,000 

23 $2,505,850 

20 $400,000 
20 $1,700,000 

60 

Capilal 
$ 

$168,788 

$316,000 
$134,400 

$302,500 

$23,625 

$225,000 

$1,500,000 

$1,158,000 

$3,545,450 
$1,820,000 
$4,200,000 

$120,000 

$13,513,763 

CORRIDOR TOT AL 

IO.O 

25.0 

6 

20 
20 

23 

Implement. Operations Maintenance JO year O&M 

$ $ $ $ 

$79,144 $13,955 $139,54.'i 

$115,850 $25,260 $252,600 

$508,770 $368,640 $8,774,IO0 

$121,000 
$22,500 $18,900 $414,CXXJ 

$105,000 $18,000 $180,000 

$600,000 $12,000 $120,CXXJ 

$517,800 $32,760 $327,600 

$1,668,765 $150,351 $1,503,5IO 

$793,000 $68,000 $680,CXlO 

$1,875,000 $289,000 $2,890,CXXJ 

$48,000 $14,400 $144,(X)O 

$5,923,559 $531,270 $1,011,266 $15,42S,35'i 
. 
I Initial Costs I 10 Y car O & MI 

I $19,437,121 I St5,42S,J5s I 



CORRIDOR COST SUMMARY 

Corridor: 

Corridor Element 

Highway Advisory Radio 
CCTV 

Tow Services 
Accident Investigation Silea 
Incident Management Teams 

n , Trunk Communications 
I 

N 
I..> 

I 

' 
HubCoata 
Cable Coata 

CMS (f railblazen) 
CMS (Full Matrix) 
Ramp Metering 
Connector Metering 
Freeway Detectors 
Sipa' Inwllation 

Goometric lmprovomcata 

Total■ 

I 
2 

3 

1-2a 1 

Transmitters 

Cameras 
Freeway miles 

Sites 

Freeway miles 

Freeway miles 

No of Trailblazen 

No of Full Matrix 

No of Ramps 

No of Coonectors 

Detectors 

Intersections 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 
Number of Ramps 

Number of Freeway Connectors 

Number of Full Matrix Signs 
Number of lnler1CCtiom 

Data Equipment 

$ 

114 $126,255 

13 $273,650 

13 $174,720 

13 

13 $23,625 

13 

$300,000 

$650,000 

40 $546,000 

10 $1,089,500 

s $100,000 

7 $595,000 

107.2 

40 $320,000 

Capital 
$ 

$183,255 

$410,800 

$174,720 

$393,250 

$23,625 

$450,000 

$1,950,000 

$1,158,000 

$1,541,500 

$455,000 

$1,470,000 

$214,400 

$1,520,000 

$9,944,550 

CORRIDOR TOT AL 

13.4 

25.0 

8 

5 
7 

IO 

40 

Implement. Operations Maintenance 10 year O&M 

$ $ $ $ 

$85,928 $15,151 $151,506 

$150,605 $32,838 $328,380 

$616,770 $479,232 SI0,960,020 

$157,300 

$22,500 $24,570 $470,700 

$2IO,OOO $36,000 $360,000 

$780,000 $15,600 $156,000 

$517,IOO $32,760 $327,600 

$725,550 $65,370 $653,700 

$217,000 $17,000 $170,000 

$672,500 $!01,150 $1,011,500 

$85,760 $25,728 $257,280 

$608,000 $38,400 $384,000 

$4,2I0,443 $639,270 $883,799 $)5,230,68t1 
. 
J Initial Coshl J IO Y car O & M J 

l $14,154,993 I $15,230,686 I 



CORRIDOR COST SUMMARY 

Corridor: I 7-2b I 

Corridor Element 

Highway Adviaory Radio Transmitters 
CCTV Cameras 
Tow Service■ Freeway miles 
Accident Investigation Siles Sites 

i'fcident Management Teams Freeway miles 

f runk Communications Freeway miles 
i::- Hub Costa 

Cable Costa 

CMS (Trailblu.en) No of Trailblazers 
CMS (Full Matrix) No of Full Matrix 
Ramp Metering No of Ramps 
Cooneclor Metering No of Connectors 
Freeway Detectors Detectors 

Signal lnatallatioa Intersections 

Geometric Improvements 
I 
2 
3 

Totals 

I 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 

Number of Ramps 

Number of Freeway Cooneclors 

Number of Full Matrix Signs 
Nu.mber of lnleraections 

Data Equipment 

$ 
72 $79,740 

12 $252,600 
12 $161,280 

12 
12 $23,625 

12 
$300,000 

$600,000 

19 $259,350 

IO $1,089,500 

5 $100,000 
6 $510,000 

96 

12 $96,000 

Capital 
$ 

$115,740 

$379,200 
$161,280 
$363,000 

$23,625 

$450,000 

$1,800,000 

$550,050 
$1,541,500 

$455,000 
$1,260,000 

$192,000 
$456,000 

$7,747,395 

CORRIDOR TOTAL 

12.0 

12.0 

8 

5 . 
6 

IO 

12 

Implement. Operations Maintenance !O yearO&M 
$ $ $ $ 

$54,270 $9,569 $95,688 

$139,020 $30,312 $303,120 

$580,770 $442,368 $10,231,380 

$145,200 

$22,500 $22,680 $451,800 

$2I0,000 $36,000 $360,000 

$720,000 $14,400 $144,000 

$245,955 $15,561 $155,6!0 

$725,550 $65,370 $653,700 

$217,000 $17,000 $170,000 

$580,000 $86,700 $867,000 

$76,800 $23,040 $230,400 

$182,400 $11,520 $115,200 

$3,296,195 $603,270 $774,520 $13,777,898 . 
I Initial Costs f lO Year O & Ml 
I s, 1,oo,s90 I $13,777,898 I 



CORRIDOR COST SUMMARY 

Corridor: 1-4 I 

Corridor Element 

Highway Advisory Radio Transmitters 

CCTV Cameras 
Tow Servicea Freeway miles 
Accident lnvcat.igatioo Sites Sites 

~ Incident Management Teams Freeway miles 

! 1Truak Communicat.iom Freeway miles 

'' Hubeo.ta 
Cable Costa 

CMS (Trailbluen) No of Trailblazers 
CMS (Full Matrix) No of Full Matrix. 

Ramp Metering No of Ramps 

Connector Metering No of Connectors 

Freeway Detector■ Detectors 

Signal lnatallatioo Intersections 

Geometric Improvements 

I 
2 

3 

Totals 

Freeway Miles 

Surface Street Milca 

Number of Freeway Lanea 
Number of Ramps 

Number of Freeway Connectors 

Number of Full Matrix. Signa 
Number of Intersect.ions 

Data Equipmcot 

$ 

90 $99,675 

IO $210,500 

IO $134,400 

IO 

IO $23,625 

IO 

$150,000 

$500,000 

32 $436,800 

9 $980,550 

4 $80,000 

6 SSI0,000 

80 

40 $320,000 

10.0 

20.0 

8 

4 

6 

9 

40 

Capital Implement. Opcrat.iom 
$ $ $ 

$144,675 $67,838 

$316,000 $115,850 

$134,400 $508,770 

$302,500 $121,000 

$23,625 $22,500 

$225,000 $105,000 

$1,500,000 $600,000 

$926,400 $414,240 

$1,387,350 $652,995 

$364,000 $178,600 

$1,260,000 $580,000 

$160,000 $64,000 

$1,520,000 $608,000 

$8,263,950 • $3,507,523 $531,270 

f Initial Costs jlO Year O & Mf 
CORRIDOR TOTAL l s11,111,4n I s12,2s9,120 I 

Mainteoaocc IOycarO&M 
$ $ 

$11,961 $119,6!0 

$25,260 $252,600 

$368,640 $8,774,100 

$18,900 $414,000 

$18,000 $180,000 

$12,000 $120,000 

$26,208 $262,080 

$58,833 $588,330 

$13,600 $136,0<X) 

$86,700 $867,0<XJ 

$19,200 $192,0<Xl 

$38,400 $384,000 

$697,702 $12,289,720 



CORRIDOR COST SUMMARY 

Corridor: 7-6 I 

Corridor Element 

Highway Advi■ory Radio Transmitter■ 

CCTV Cameras 

TowScrvicea Freeway miles 

Accident lnvClligat.ioa Sit.ca Sites 

Incident Management Teams Freeway miles 

Trunk Commuaicat.iom Freeway miles 
' Hub ea.ta 

CableCom 
CMS (frailblazer1) No of Trailblazers 

CMS (full Matrix) No of Full Matrix 

Ramp Metering Noof Ramps 
Coaaeclol' Metering No of Connectors 

freeway Dcteclon Detectors 

Signal lmtallat.ioa Intersections 

Geometric Improvements 
l 
2 
3 

Total■ 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 

Number of Ramps 

Number of Freeway Connector■ 
Number of Full Matrix Sigm 

Number of lntcr■ectiom 

Data F.quipment 

$ 
51 $56,483 

7 $147,350 
7 $94,080 
7 
7 $23,625 
7 

$150,000 
$350,000 

16 $218,400 
8 $871,600 
2 $40,000 
6 $5!0,000 

56 
40 $320,000 

Capital 
$ 
$81,983 

$221,200 
$94,080 

$211,750 
$23,625 

$225,000 
$1,050,000 

$463,200 
$1,233,200 

$182,000 
$1,260,000 

$112,000 
$1,520,000 

$6,678,038 

CORRIDOR TOTAL 

7.0 

10.0 
8 
2 
6 
8 

40 

Implement. Opent.ioas Mai.atcnance 10 ycarO&M 

$ $ $ $ 

$38,441 $6,778 $67,779 

$81,095 $17,682 $176,820 
$400,770 $258,048 $6,588,180 

$84,700 
$22,500 $13,230 $357,300 

$105,000 $18,000 $180,00() 

$420,000 $8,400 $84,00() 

$207,120 $13,104 $131,040 
$580,440 $52,296 $522,960 
$!01,800 $6,800 $68,0<Xl 
$580,000 $86,700 $867,lXl0 

$44,800 $13,440 $134,400 

$608,000 $38,400 $384,()()(J 

$2,851,396 $423,270 $532,878 $9,561,479 . 
I Initial Costs IIO Year O & Ml 

I $9,529,434 I $9,561,479 I 



CORRIDOR COST SUMMARY 

Corridor: 7-18 

Corridor Element 

Highway Advisory Radio Transmitters 
CCTV Cameras 
Tow Servicea Freeway miles 
Accident Investigation Sitca Sites 
tpcidcat Management Tcam1 Freeway miles 

~Rlllk Communicatiom Freeway miles 
Hub Com 

Cable Com 

CMS (frailbluen) No of Trailblazers 
CMS (Full Matrix) No of Full Matrix 
Ramp Metering No of Ramps 
Connector Metering No of Conneclors 
Freeway Deteclora Detectors 
Signallmlallatim lnter&CCtions 

Geometric Improvements 
1 
2 
3 

Totals 

Freeway Miles 

Swface Street Miles 
Number of Freeway Lanca 

Number of Ramps 
Number of Freeway Connectors 
Number of Full Matrix Signs 
Number of lntencctiom 

Data F.quipmcot 
$ 

132 $146,190 
14 $294,700 
14 $188,160 
14 
14 $23,625 
14 

$300,000 
$700,000 

48 $655,200 
9 $980,550 
1 $140,000 
6 $5l0,000 

112 
30 $240,000 

Capital 
$ 

$212,190 
$442,400 
$188,160 

$423,500 
$23,625 

$450,000 
$2,100,000 
$1,389,600 
$1,387,350 

$637,000 
$1,260,000 

$224,000 
$1,140,000 

$9,877,825 

CORRIDOR TOTAL 

14.0 

30.0 
8 
1 
6 
9 

30 

Implement. Opcratiom Maintenance 10 ycarO&M 
$ $ $ $ 
$99,495 $17,543 $175,428 

$162,190 $35,364 $353,640 
$652,770 $516,096 $11,688,660 

$169,400 
$22,500 $26,460 $489,600 

$210,000 $36,000 $360,000 

$840,000 $16,800 $168,000 

$621,360 $39,312 $393,120 

$652,995 $58,833 $588,330 

$293,800 $23,800 $238,000 

$580,000 $86,700 $867,000 

$89,600 $26,880 $268,800 

$456,000 $.l8,800 $288,000 

• $4,174,840 $675,270 $912,588 $15,878,578 

f Initial Costs I 10 Year O & MI 
I St4,os2,66s I s1s,s1s,s1s I 



I 

CORRIDOR COST SUMMARY 

Corridor: 1-20 I 

Corridor Elcmeat 

Highway Advuoly Radio Traosmittcn 
CCTV Cameras 
TowServicca Freeway miles 
Accident Investigation Sites Siles 
Incident Management Teams Freeway miles 
ff"nmt Communications Freeway miles 
( HubCom 

Cable Com 
CMS (frai.lblaz.cn) No of Trailblazers 
CMS (Full Matrix) No of Full Matrix 
Ramp Metering No of Ramps 
Coooocaor Metering No of Connectors 
Freeway Dctecton Detectors 
Signal lnatallation Intersections 

Geometric Improvements 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 

Number of Ramps 
Number of Freeway Connectors 
Number of Full Matrix Signs 
Number of Intersections 

Data F.quipment 

s 
135 $149,513 

15 $315,750 
15 $201,600 
15 
15 $23,625 
15 

$300,000 
$750,000 

48 $655,200 
12 $1,307,400 

I $20,000 
6 $SIO,OOO 

120 
65 $520,000 

Capital 
s 

$217,013 
$474,000 
$201,600 
$453,750 
$23,625 

$450,000 
$2,250,000 
$1,389,600 
$1,849,800 

$91,000 
$1,260,000 

$240,000 
$2,470,000 

I Arteria Street frontage road turns $500,000 
2 
3 

Totals $11,870,388 

CORRIDOR TOTAL 

15.0 

30.0 

8 
I 
6 

12 
65 

Implement. Operatiooa Mainlenancc IOycarO&M 
$ $ $ s 

$101,756 $17,942 $179,415 

$173,775 $37,890 $378,900 
$688,770 $552,960 $12,417,300 

$181,500 
$22,500 $28,350 $508,500 

$2!0,000 $36,000 $360,000 

$900,000 $18,000 $180,000 

$621,360 $39,312 $393,120 

$870,660 $78,444 $784,440 

$63,400 $3,400 $34,000 
$580,000 $86,700 $867,000 

$96,000 $28,800 $288,000 

$988,000 $62,400 $624,()(X) 

$4,786,451 $711,270 $990,198 $17,014,675 
. 
I Initial Costs j lO Year O & Ml 
I $16,656,839 I s11,014,61s I 



CORRIDOR COST SUMMARY 

Corridor: 7-21 

Corridor Element 

Highway Adviaory Radio Tr1nsmi11er■ 

CCTV Cameras 
Tow Services Freeway miles 

Accident Investigation Sitea Sites 

Incident Management Teams Freeway miles 

I Trunk Communications Freeway miles 

Hub Coats 

CableCoala 

CMS (f railblu.en) No of Trailblazers 

CMS (full Matrix) No of Full Matrix 

Ramp Metorina No of Ramps 

Connector Metering No of Connectors 

freeway Detecton Detectors 

Signal lnltallatim lnlersecliooa 

Goomolric lmprovemcola 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 

Number of Ramps 

Number of Freeway Connector■ 

Number of Full Matrix Signs 
Number of lnlersectioas 

Dala Equipment 

$ 

63 $69,773 

IO $2!0,500 

IO $134,400 

IO 

IO $23,625 

IO 
$150,000 

$500,000 

17 $232,050 

8 $871,600 

18 $360,000 

4 $340,000 

81.6 

35 $280,000 

Capital 
$ 

$!01,273 

$316,000 

$134,400 

$302,500 

$23,625 

$225,000 

$1,500,000 

$492,150 

$1,233,200 

$1,638,000 

$840,000 

$163,200 

$1,330,000 

I Cahuenga Boulevard East - widening $1,000,000 

2 

3 

Talala $9,299,341 
. 

CORRIDOR TOTAL 

I0.2 

11.0 

8 

18 

4 

8 

35 

-
Implement. Operatiooa Mainteoaocc IOyearO&M 

$ $ $ $ 

$47,486 $8,373 $83,7!7 

$115,850 $25,260 $252,t,()() 

$508,770 $368,640 $8,774, I()() 

$121,000 

$22,500 $18,900 $414,000 

$!05,000 $18,000 $180,()()() 

$600,000 $12,000 $120,000 

$220,065 $13,923 $139,2]0 

$580,440 $52,296 $522,9t•0 

$716,200 $61,200 $612,()(Wl 

$395,000 $57,800 $578,000 

$65,280 $19,584 $195,840 

$532,000 $33,600 $336,(XI() 

$3,498,321 $531,270 $689,576 $12,208,451 

I Initial Costs 110 Year O & Ml 

I $12,797,669 I s12,208,457 I 



CORRIDOR COST SUMMARY 

Corridor: 7-22 I 

Corridor Element 

Highway Adviaory Radio Transmitters 
CCTV Cameras 
TowSorvicea Freeway miles 
Accident lnveatigatioo Sites Sites 
Incident Management Teams Freeway miles 
Trunk Communicatiom Freeway miles 

: Hub Com 

Cable Com 

CMS (f railbluen) No of Trailblazers 
CMS (Full Matrix) No of Full Matrix 
Ramp Metering Noof Ramps 
Connector Metering No of Connectors 
Freeway Detecton Detectors 

Sipal lmlallatioo Intersections 

Geometric Improvements 
I 
2 

3 

Tolal1 

. 

Freeway Miles 

Surface Street Miles 

Number or Freeway Lane1 

Number of Ramps 

Number or Freeway Connectors 
Number of Full Matrix Signs 
Number or lntencctioos 

Dala Equipment 
$ 

177 $196,028 

17 $357,850 

17 $228,480 

17 

17 $23,625 

17 
$300,000 

$850,000 

67 $914,550 

12 $1,307,400 

18 $360,000 

2 $170,000 

136 

70 $560,000 

Capilal 
$ 

$284,528 

$537,200 

$228,480 

$514,250 

$23,625 

$450,000 

$2,550,000 

$1,939,650 

$1,849,800 

$1,638,000 

$420,000 

$272,000 

$2,660,000 

$13,367,533 

CORRIDOR TOT AL 

17.0 

42.0 

8 

18 

2 

12 

70 

Implement . OperatiOOII Mamtenaoce IOyearO&M 
$ $ s s 

$133,414 $23,523 $235,23 l 

$196,945 $42,942 $429,420 

$760,770 $626,688 $13,874,580 

$205,700 

$22,500 $32,130 $546,300 

$210,000 $36,000 $360,()(lll 

$1,020,000 $20,400 $204,()()() 

$867,315 $54,873 $548,7JO 

$870,660 $78,444 $784,440 

$716,200 $61,200 $612,()()0 

$210,000 $28,900 $289,()()1) 

$108,800 $32,640 $326,400 

$1,064,000 $67,200 $672,000 

$5,603,034 $783,270 Sl,104,9-40 $11,182, IOJ 
. 
I Initial Costs IIO Year O & Ml 

I $11,970,566 I St8,8s2,101 I 



CORRIDOR COST SUMMARY 

Corridor: 7-27 

Corridor Element 

Highway Adviaory Radio Transmitters 
CCTV Cameras 

Tow Services Freeway miles 
Accident Investigation Sites Sites 

Incident Management Teams Freeway miles 

l'trunt Communications Freeway miles 

~ HubCoata 
Cable Coar. 

CMS (f railblazen) No of Trailblazers 

CMS (Full Matrix) No of Full Matrix 

Ramp Mewing No of Ramps 
Coaneclor Metering No of Connectors 

Freeway Detecton Detectors 
Signal lmtallalim Intersections 

Geometric lmprovemeola 

I Broadway widening 

2 
3 

Totals 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 
Number of Ramps 

Number of Freeway Connectors 

Number of Full Matrill Signs 
Number of Intersections 

Data Equipment 

$ 

138 $152,835 

13 $273,650 
13 $174,720 
13 

13 $23,625 

13 
$300,000 
$650,000 

52 $709,800 

8 $871,600 

5 $100,000 

4 $340,000 

104 

40 $320,000 

Capital 
$ 

$221,835 

$410,800 
$174,720 

$393,250 

$23,625 

$450,000 

$1,950,000 

$1,505,400 

$1,233,200 
$455,000 
$840,000 

$208,000 

$1,520,000 

$1,000,000 

SI0,385,130 

CORRIDOR TOT AL 

13.0 

33.0 

8 

5 
4 

8 

40 

Implement. Operations Maintenaocc IO yearO&M 

$ $ $ $ 

$104,018 $18,340 $183,402 

$150,605 $32,838 $328,380 
$616,770 $479,232 SI0,960,020 

$157,300 
$22,500 $24,570 $470,700 

$2IO,OOO $36,000 $360,(XXJ 

$780,000 $15,600 $156,()()() 

$673,140 $42,588 $425,880 

$580,440 $52,296 $522,960 

$217,000 $17,000 $170,(XXI 

$395,000 $57,800 $578,()()() 

$83,200 $24,960 $249,6()() 

$608,000 $38,400 $384,()()() 

$3,958,703 $639,270 $839,624 $14,788,942 
. 
I Initial Costs I IO Y car O & MI 

I s14,1«,51J I $14,788,942 I 



CORRIDOR COST SUMMARY 

Corridor: 

Corridor Element 

Highway Advisory Radio 
CCTV 
Tow Sorvicoa 
Accident Investigation Silea 

, lncideat Management Tcama () 

, Trunk Communications I ...... 
N ' Hub eo.ta 

Cable eo.ta 
CMS (Trailblazers) 
CMS (Full Matrix) 
Ramp Metering 
Coaneclor Metering 
Freeway Detocton 
Signal lnatallalion 

Geometric Improvements 

Total• 

I 
2 
3 

1 1-34 I 

Transmitters 
Cameras 
Freeway miles 
Sites 
Freeway miles 
Freeway miles 

No of Trailblazers 
No of Full Matri1. 
No of Ramps 
No of Connectors 
Detectors 
Intersections 

Freeway Miles 

Surface Street Miles 
Number of Freeway Laoea 
Number of Ramps 
Number of Freeway Cooocck>rs 
Number of Full Matri1. Sigmi 
Number of Intersections 

Dala Equipment 
$ 

111 $122,933 
12 $252,600 

12 $161,280 
12 
12 $23,625 
12 

$300,000 
$600,000 

40 $546,000 
IO $1,089,500 
10 $200,000 
2 $170,000 

96 
60 $480,000 

Capilal 
$ 

$178,433 
$379,200 
$161,280 
$363,000 

$23,625 

$450,000 
$1,800,000 
$1,158,000 
$1,541,500 

$910,000 
$420,000 
$192,000 

$2,280,000 

$9,857,038. 

CORRJDOR TOTAL 

12.0 

25.0 

8 
IO 

2 
10 
60 

Implement. Operations Mainteoancc IOycar O&M 

$ $ $ $ 

$83,666 $14,752 $147,519 

$139,020 $30,312 $303,120 

$580,770 $442,368 $10,231,380 

$145,200 
$22,500 $22,680 $451,800 

$2IO,OOO $36,000 $360,000 

$720,000 $14,400 $144,000 

$517,800 $32,760 $327,600 

$725,SS0 $65,370 $653,700 

$409,000 $34,000 $340,000 

$210,000 $28,900 $289,(X)() 

$76,800 $23,040 $230,4l)(l 

$912,000 $57,600 $576,(X)() 

$4,149,036 $603,270 $802,182 $14,054,519 

I Initial Costs I 10 Y car O & MI 

I St4,006,074 I $14,054,519 I 



CORRIDOR COST SUMMARY 

Corridor: 7-37 

Corridor Element 

Highway Adviaory Radio Transmitters 
CCTV Cameras 
Tow Services Freeway miles 
Accident Investigation Sita Sites 

Incident Management Teama Freeway miles 

~nmk Communications Freeway miles 

""Hub Coats 
Cable Coats 

CMS (Trailbluen) No of Trailblazers 
CMS (Full Matrix) No of Full Matrix. 
Ramp Metering Noof Ramps 
Connector Metering No of Connectors 
Freeway Detecton Detectors 
Signallnatallaticm Intersections 

Geometric Improvements 
I Spring Street widening 

2 
3 

Totals 

Freeway Miles 

Surface Street Miles 
Number of Freeway Lanes 

Number of Ramps 

Number of Freeway Connector■ 
Number of Full Matrix Sips 
Number of Intersections 

Data F.quipmeot 
s 

117 $129,578 
13 $273,650 

13 $174,720 
13 

13 $23,625 

13 
$300,000 

$650,000 

41 $559,650 

II $1,191,450 
2 $40,000 
4 $340,000 

104 
70 $560,000 

Capital 
s 

$188,078 

$410,800 

$174,720 
$393,250 

$23,625 

$450,000 

$1,950,000 

$1,186,950 

$1,69S,6SO 

$182,000 
$840,000 

$208,000 
$2,660,000 

$1,000,000 

$11,363,073 

CORRIDOR TOT AL 

13.0 

26.0 

8 

2 

4 

II 
70 

Implement. Operations MamleoaDCC I0ycarO&M 

$ $ $ s 
$88,189 $15,549 $1SS,49J 

$1S0,60S $32,838 $328,380 

$616,770 $479,232 $10,960,020 

$157,300 

$22,500 $24,570 $470,700 

$210,000 $36,000 $360,000 

$780,000 $15,600 $156,000 

$530,745 $33,579 $335,790 

$798,IOS $71,907 $719,070 

$101,800 $6,800 $68,000 

$395,000 $57,800 $578,000 

$83,200 $24,960 $249,600 

$1,064,000 $67,200 $672,000 

$4,358,944 $639,270 $866,0JS $1S,OS3,053 
. 

I Initial Costs 110 Year O & Ml 

I $15,722,016 I s1s,os1,osJ I 



CORRIDOR COST SUMMARY 

Corridor: 7-38 I 

Corridor Element 

Highway Advilory Radio Transmitters 
CCTV Cameras 
Tow Services Freeway miles 
Accident lnvoatigatioa Sita Sites 

, lncideot Management Teams Freeway miles 
Trunk Communications Freeway miles 

Hub Costa 
Cable Costa 

CMS (f railbla.zen) No of Trailblazers 

CMS (Full Matrix) No of Full Matrix 

Ramp Metering Noof Rampa 
Coanoclor' Motering No of Conneclors 

Freeway Delectora Deleetors 

Signal Installation Intersections 

Geometric Improvements 

I 

2 

3 

Total■ 

Freeway Miles 

Surface Skeet Miles 

Number of Freeway Lanes 

Number of Rampa 
Number of Freeway Conneclors 

Number of Full Matrix Sigoa 

Number of lolcrsectioos 

Data Equipment 

$ 

171 $189,383 
17 $3.57,8.S0 
17 $228,480 
17 

17 $23,62.S 

17 

$300,000 

$8.S0,000 

64 $173,600 

IO $1,089,500 

2 $40,000 

4 $340,000 

136 

80 $640,000 

17.0 

40.0 

8 

2 

4 

10 

80 

Capital Implement. Operations 

$ $ $ 

$274,883 $128,891 

$537,200 $196,94.S 

$228,480 $760,770 

$.514,2.S0 $20.S,700 

$23,62.S $22,500 

$450,000 $2!0,000 

$2,550,000 $1,020,000 

$1,852,800 $828,480 

Sl ,541,.SOO $72.S,.S.SO 

$182,000 $10l,IOO 

$840,000 $39.S,OOO 

$272,000 $108,800 

$3,040,000 $1,216,000 

$12,306,738 • S.S,137,166 $783,270 

I Initial Costs !lo Year O & Ml 
CORRIDOR TOT AL I s11,44J,904 I $18,559,819 I 

Mamlenance IOyearO&M 

$ $ 

$22,726 $227,259 

$42,942 $429,410 

$626,688 $13,874,580 

$32,130 $546,JlXl 

$36,000 $360,000 

$20,400 $204,00(1 

$52,416 $524,160 

$65,370 $653,700 

$6,800 $68,000 

$57,800 $578,000 

$32,640 $326,400 

$76,800 $768,000 

$1,072,712 $11,.S.S9,819 



CORRIDOR COST SUMMARY 

Corridor: 1-40 I 

Corridor Element 

Highway Adviaory Radio Transmitters 

CCTV Cameras 
Tow Scrvicea Freeway miles 

Accident lnveatigatioo Silea Siles 

Incident Management Teams Freeway miles 
() . Trunk Communicatiom I 
I.,.> 
\JI 

Freeway miles 

Hub Coals 

Cable Coals 

CMS (Trailblazers) No or Trailblazers 

CMS (Full Matrix) No or Full Matrill 

Ramp Metering No or Ramps 

Connector Metering No of Connectors 

Freeway Deteclora Detectors 

Signal lmtallatioo Intersections 

Geometric lmprovcmcoll 
I Reversible Lanes System 

2 
3 

Talala 

Freeway Miles 

Surface Street Miles 

Number or Freeway Laoca 
Number or Rampa 

Number or Freeway Coooeclorl 

Number or Full Matrill Signs 
Number of lnlersectiom 

Dala Equipment 

$ 

63 $69,773 

IO $210,500 

IO $134,400 

IO 

10 $23,625 

IO 

$150,000 

$500,000 

17 $232,050 

6 $653,700 

5 $100,000 

4 $340,000 

80 

IO $80,000 

Capiaal 
$ 

$101,273 

$316,000 

$134,400 

$302,500 

$23,625 

$225,000 

$1,500,000 

$492,150 

$924,900 

$455,000 

$840,000 

$160,000 

$380,000 

$500,000 

$6,354,848 . 

CORRIDOR TOTAL 

10.0 

11.0 

8 

5 
4 

6 

IO 

Implement. Operatiom Mainteoaocc IOyear O&M 

$ $ $ $ 

$47,486 $8,373 $83,727 

$115,850 $25,260 $252,6()() 

$508,770 $368,640 $8,774,100 

$121,000 

$22,500 $18,900 $414,000 

$!05,000 $18,000 $180,000 

$600,000 $12,000 $120,0()() 

$220,065 $13,923 $139,2.l0 

$435,330 $39,222 $392,220 

$217,000 $17,000 $170,0()() 

$395,000 $57,800 $578,()(11) 

$64,000 $19,200 $192,()(Wl 

$152,000 $9,600 $96,()()() 

$2,472,731 $531,270 $607,918 $11,391,811 

I Initial Costs llO Year O & Ml 

I $8,821 ,s19 I $11,391,877 I 



CORRIDOR COST Sf JMMARY 

Corridor: 7-41 

Corridor Element 

Highway Adviaory Radio Trans milters 

CCTV Cameras 

Tow Services Freeway miles 

Accident Investigation Sites Sites 

Incident Management Teama Freeway miles 

Trunk Communications Freeway miles 

Hub Costa 

Cable Coatt 
CMS (Trailbluen) No of Trailblazers 

CMS (full Matrix) No of Full Matrix 
Ramp Meteriat No of Ramps 
Connector Metering No of Connectors 

Freeway Delocton Detectors 

Sipal la■tallation lntcrseclioos 

Geometric Improvements 
I 
2 

3 

Total■ 

Freeway Miles 

Surface Street Milea 

Number of Freeway Laoea 
Number of Ramps 

Number of Freeway Coanecton 
Number of Full Matrix Signs 
Number of lntersectioaa 

Data Equipment 

s 
81 $89,708 

8 $168,400 

8 $107,520 

8 

8 $23,625 

8 

$150,000 

$400,000 

30 $409,500 

1 $762,650 

1 $140,000 

4 $340,000 

64 

40 $320,000 

Capital 

s 
$130,208 

$252,800 

$107,520 

$242,000 

$23,625 

$225,000 

$1,200,000 

$868,500 

$1,079,050 

$637,000 

$840,000 

$128,000 

$1,520,000 

8.0 

19.0 

8 

1 
4 

1 
40 

Implement. Operations 
s $ 

$61,054 

$92,680 

$436,770 

$96,800 

$22,500 

$I05,000 

$480,000 

$388,350 

$507,885 

$293,800 

$395,000 

$51,200 

$608,000 

$7,253,703. $3,079,769 $459,270 

I Initial Costs Ito Year O & Ml 
CORRIDOR TOT AL I s10,111,411 I s10,11s,6J9 I 

Maintenance lOyear O&M 

$ s 
$10,765 $I07,649 

$20,208 $202,080 

$294,912 $7,316,820 

$15,120 $376,200 

$18,000 $180,000 

$9,600 $96,CXl0 

$24,570 $245,700 

$45,159 $457,590 

$23,800 $238,CXJ0 

$57,800 $578,000 

$15,360 $153,600 

$38,400 $384,000 

$574,294 $10,335,639 



CORRIDOR COST SUMMARY 

Corridor: 7-43 

Corridor Element 

Highway Advisory Radio Transmitters 
CCTV Cameras 
Tow Services Freeway miles 
Accident lnvcatigatioo Sites Sites 
Incident Management Teams Freeway miles 
Trunk Communications Freeway miles 

Hub ea.ta 
Cable ea.ta 

CMS (Trailblazen) No of Trailblazers 
CMS (full Matrix) No of Full Matrix 
Ramp Metering No of Ramps 
Connccror Metering No of Connectors 
freeway Dcklclorl Detectors 
Signal lmlallatioo Intersections 

Geometric lmprovemcnb 
I 
2 
3 

Totals 

Freeway Miles 

Surface Street Milea 
Number of Freeway Lanca 
Number of Rampa 
Number of Freeway Cooncclor1 

Number of Full Matrix Signs 
Number of lntenectiom 

Dala Equipment 
$ 

I08 $119,610 
12 $252,600 
12 $161,280 
12 
12 $23,625 
12 

$300,000 
$600,000 

38 $518,700 
10 $1,089,500 
3 $60,000 
6 $510,000 

96 
so $400,000 

12.0 

24.0 
8 
3 
6 

10 
50 

Capi1al Implement. Operations 
$ $ $ 

$173,6IO $81,405 
$379,200 $139,020 
$161,280 $580,770 
$363,000 $145,200 
$23,625 $22,500 

$450,000 $2IO,OOO 
$1,800,000 $720,000 
$1,100,100 $49l,9IO 
$1,541,500 $725,550 

$273,000 $140,200 
$1,260,000 $580,000 

$192,000 $76,800 
$1,900,000 $760,000 

$9,617,315 • $4,070,085 $603,270 

I Initial Costs I 10 Year O & MI 
CORRIDOR TOTAL I SB,687,400 I $14,278,152 I 

Maintenance IO year O&.M 

$ $ 
$14,353 $143,532 
$30,312 $303,120 

$442,368 SI0,231,380 

$22,680 $451,B<XI 

$36,000 $360,00.l 
$14,400 $144,000 
$31,122 $311,220 
$65,370 $653,?<Xl 
$I0,200 $102,000 
$86,700 $867,00.J 
$23,040 $230,4<X) 

$48,000 $480,00.) 

$824,545 $14,278,151 



CORRIDOR COST SUMMARY 

Corridor: 7-441 

Corridor Element 

Highway Advuory Radio Transmillers 
CCTV Cameras 

Tow Services Freeway miles 
Accident lnvmtigatioo Sites Sites 

1
lncideat Maaagemcnt Teams Freeway miles 

'. Trunk Communicatiom Freeway miles 
' Hubeo.ta 

Cable Coata 

CMS (Trailblu.en) No of Trailblazers 
CMS (full Matrix) No of Full Matrix 
Ramp Metering No of Rampa 
Connector Metering No of Connectors 
freeway Detecton Detectors 
Signal lnstallaticJa Intersections 

Geometric Improvements 
I 
2 

3 

Totala 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 

Number of Rampa 
Number of Freeway Coooccton 

Number of Full Matrix Signs 

Number of lntcrsectiom 

Data Equipment 

$ 
78 $86,385 

II $231,550 

II $147,840 

II 
II $23,625 

II 
$300,000 

$550,000 

24 $327,600 

10 $1,089,500 

3 $60,000 

6 $510,000 

66 
30 $240,000 

11.0 

15.0 

6 

3 

6 

10 
30 

Capital lmplemenL Opcratiom 
$ $ $ 

$125,385 $58,793 

$347,600 $127,435 

$147,840 $544,770 

$332,750 $133,100 

$23,625 $22,500 

$450,000 $210,000 

$1,650,000 $660,000 

$694,800 $310,680 

$1,541,500 $125,550 

$273,000 $140,200 

$1,260,000 $580,000 

$132,000 $52,800 

$1,140,000 $456,000 

$8,118,500 • $3,454,558 $567,270 

I Initial Costs 110 Year O & Ml 
CORRJDOR TOT AL I s11,s1J,05s I SIJ,074,822 I 

Maintcoancc 10 yearO&M 

$ $ 
$10,366 $103,662 

$27,786 $277,860 
$405,504 $9,502,740 

$20,790 $432,900 

$36,000 $360,000 

$13,200 $132,000 

$19,656 $196,560 

$65,370 $653,700 

SI0,200 $102,000 

$86,700 $867,000 

$15,840 $158,400 

$28,800 $288,000 

$740,212 $13,074,822 



TRAFFIC OPER.A.. TIO NS CENTER COSTS 

1District : , g Comdor Element : Freeway Central 

Item Unit Quantity Unit Cost Exteaaioo Totals 
$ $ $ 

CAPITAL COSTS 

Equipment 
Freeway System 
Type (one only): Large Medium Small 

Central Computer piece I $200,000 $200,000 

Workstations piece 2 $20,000 $40,000 

Large scale projector piece $50,000 $50,000 

SC Node processor piece $20,000 $20,000 

SC Database 

Database Server piece $20,000 $20,000 

Workstations piece $20,000 

Expert System 

ES processor piece 2 $20,000 $40,000 

CMS related 

CMS control hardware piece $3,000 $3,000 

CCTV related 

Central Control and monitors piece $50,000 $50,000 

Commercial TV 

Interface equipment piece 1 $25,000 $25,000 

Commercial Radio 

Interface equipment piece $11,000 $11,000 

Motorist Information 

Interface equipm~nt piece $50,000 $50,000 

HAT system $60,000 $60,000 

CAD interface 
Workstation piece 1 $20,000 $20,000 

SC system link piece 1 $18,000 $18,000 

Traffic Control System 1 I 
Central Computer piece 1 $50,000 $50,000 

Workstations piece 2 $20,000 $40,000 

Communications piece $30,000 $30,000 

Sub-total equipment S727,000 
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TRAFFIC OPEKATIO!\S CENTER COS:'S 

District: I •I Corridor Element : Freeway Central 

It.em Unit Quantity Unit C:O.t Extension Totals 
$ $ $ 

Control Room Facility 
Construction $400,000 

Software 
Freeway System piece $ 150, 000 $150,000 

SC interface (freeway) piece $50,000 $50,000 

SC database piece $20,000 $20,000 

SC database (freeway) piece $11,000 $11,000 

Expert system (base) piece $20,000 $20,000 

Expert system (freeway) piece $46,000 $46,000 

CCTV SC interface piece $50,000 $50,000 

CMS piece $75,000 $75,000 

TXT piece $75,000 $75,000 

SC database (CAD) piece 1 $11,000 $11,000 

Traffic Control System piece $75,000 $75,000 

Sub-total Software $583,000 

Total Capital Coat per District $1,710,000 

C-40 



TR.-'\FFIC OPERATIONS CENTER COSTS 

District : 8 i Corridor Element : Freeway Central 

Item Unit Quantity Unit Coat Exteaaion Totals 
$ $ $ 

IMPLEMENTATION COSTS 

Design % of capital 10% $171,000 

Integration % of capital 10% $171,000 

Conungency % of capital 15% $256,500 

Total lmplementatioo costs $598,500 

OPERATIONAL COSTS Staffing Labor Overhead Extensioo 
s % $ 

Personnel Costs per District 

Supervisor $50,000 1.08 $104,000 
Operator 4 $30,000 1.08 $249,600 

Total OperatiODS Cost $353,~ 

MAINTENANCE COSTS (per annum) 

failure 

rate(~) 

Equipment % of equipment 10% $72,700 

Sub-total Maintenance costs $72,700 

Contingency 

as % of maintenance costs 20% $14,540 

Total Maintenance costs $87,240 
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; 6-Ma,-90\tocbase'.treeway cenira: cos: estimate 

TRAFFIC OPERATIONS CENTER COSTS 

!District : I •I Corridor Element : Freeway Central 

I Item Unit Quantity Unit Cost Extension Totals 
I $ $ s 
CAPITAL COSTS 

Equipment 
Freeway System 
Type (one only): Large Medium Small I I 

Central Computer piece I $200,000 $200,000 
Workstations piece 2 $20,000 $40,000 
Large scale projector piece $50,000 $50,000 
SC Node processor piece 1 $20,000 $20,000 

SC Database 
Database Server piece 1 $20,000 $20,000 
Workstations piece 0 $20,000 $0 

Expert System 1 
ES processor piece 2 $20,000 $40,000 

CMS related 
CMS control hardware piece $3,000 $3,000 

CCTV related 
Central Control and monitors piece $50,000 $50,000 

Commercial TV 
Interface equipment piece 1 $25,000 $25,000 

Commercial Radio 
Interface equipment piece $11,000 $11,000 

Motorist Information 1 
Interface equipment piece 1 $50,000 $50,000 

HAT aystem 1 1 $60,000 $60,000 

CAD interface 1 
Workstation piece $20,000 $20,000 
SC system link piece $18,000 $18,000 

Traffic Control System i I 
Central Computer piece I $50,000 $50,000 
Workstations piece 2 $20,000 $40,000 
Communications piece 1 $30,000 $30,000 
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~ 5-1.'a,--9J ,toc::,ase\freewa1 centra: cost esr,rnate 

TRAFFIC OPERATIONS CENTER COSTS 

!District : j sl Corridor Element : Freeway Central 

Item Unit Quantity Unit Cost Extension Totals 
I s s s 

Sub-total equipment $727,000 

Control Room Facility 
Construcuon $400,000 

Software 
Freeway System piece $150,000 $150,000 
SC interface (freeway) piece 1 $50,000 $50,000 
SC database piece 1 $20,000 $20,000 
SC database (freeway) piece 1 $11,000 $11,000 
Expert system (base) piece 1 $20,000 $20,000 
Expert system (freeway) piece $46,000 $46,000 
CCTV SC interface piece $50,000 $50,000 
CMS piece $75,000 $75,000 
TXT piece 1 $75,000 $75,000 
SC database (CAD) piece $11,000 $11,000 
Traffic Control System piece 1 $75,000 $75,000 

Sub-total Software $583,000 

Total Capital Cost per District $1,710,000 
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i S-Mar-3J·.tocoase,treewa 1 ce~trai cost estimate 

TRAFFIC OPERATIONS CENTER COSTS 

District : II Corridor Element : Freeway Central 

Item Unit Quantity Unit Cost Extension Totals 
$ $ s 

™PLEMENT ATION COSTS 
Design % of capital 10% $171,000 
Integration % of capital 10% $171,000 
Contingency % of capital 15% $256,500 

so 

Total Implementation costs $598,500 

OPERATIONAL COSTS Staffing Labor Overhead Extension 
$ $ 

Personnel Costs per District 

Supervisor $50,000 1.08 $104,000 
Operator 4 $30,000 1.08 $249,600 

Total Operatiom Cost $353,600 

MAINTENANCE COSTS (per annum) 
failure 

rate(%) 

Equipment % of equipment 10% $72,700 

Sub-total Maintenance costs $72,700 

Contingency 
as % of maintenance costs 20% $14,540 

Total Maintenance costs $87,240 
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CORRIDOR COST SUMMARY 

Corridor: s-101 

Corridor Element 

Highway Advisory Radio Transmitters 
CCTV Cameras 
Tow Servicea Freeway miles 

Accident Investigation Sitt:a Sites 

l.acideat Management Teams Freeway miles 

Trunk Communications Freeway miles 

Hub Costa 
Cable Costa 

CMS (Trailblu.en) No of Trailblazers 
CMS (Full Matrix) No of Full Matrix 
Ramp Metering No of Ramps 

Connector Metering No of Connectors 
Freeway Dek,cton Detectors 
Signal lnatallation Intersections 

Geometric lmprovemcnta 
I 
2 

3 

Total■ 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanca 
Number of Rampa 

Number of Freeway Cooncclon 
Number of Full Matrix Signs 
Number of lntt:nectiom 

Data Equipment 

$ 
51 $56,483 

8 $168,400 

8 $I07,520 
8 
8 $23,625 

8 
$150,000 

$400,000 

14 $191,100 
4 $435,800 

10 $200,000 

2 $170,000 
64 

20 $160,000 

Capital 
$ 

$81,983 
$252,800 
$I07,520 

$242,000 

$23,625 

$225,000 
$1,200,000 

$405,300 

$616,600 

$9IO,OOO 
$420,000 

$128,000 

$760,000 

$5,372,821· 

CORRIDOR TOTAL 

8.0 

9.0 

8 

10 

2 

4 

20 

-
lmplemcot. Operations Maioteoaocc IOycarO&M 

$ $ $ $ 

$38,441 $6,778 $67,779 

$92,680 $20,208 $202,080 

$436,770 $294,912 $7,316,820 

$96,800 
$22,500 $15,120 $376,2()() 

$I05,000 $18,000 $180,000 

$480,000 $9,600 $96,000 

$181,230 $11,466 $114,6(,() 

$290,220 $26,148 $261,480 

$409,000 $34,000 $340,000 

$210,000 $28,900 $289,000 

$51,200 $15,360 $153,600 

$304,000 $19,200 $192,000 

$2,258,571 $459,270 $499,692 $9,589,611J 

I lniti■ I Costs 110 Year O & Ml 

I S7 ,631,199 I $9,589,619 I 
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CORRIDOR COST SUMMARY 

Corridor: 8-1 

Corridor Element 

Highway Adviaory Radio Transmitters 

CCTV Cameras 
Tow Services Freeway miles 
Accidmt loveatiptioo Sites Sites 

Incident M■-gement Te■IIIII Freeway miles 

Trunk Communicatiom Freeway miles 

Hubeo.ta 
Cable ea.ta 

CMS (fnilbluen) No of Trailblazers 

CMS (Full Matrix) No of Full Matrix 

Ramp Metering No of Ramps 
C-oanector Metering No of Conneclors 
Freeway Deteclon Deteclors 
Signal IDllallatioa Intersections 

Geometric Improvements 

I 
2 

3 

Totals 

Freeway Miles 

Surface Street M ilea 
Number or Freeway LUlea 
Number or Ramps 

Number or Freeway CODDeCtorl 
Number of Full Matrix Signs 
Number of loterscctioos 

Data Equipment 
$ 

105 $116,288 

IO $2I0,500 

10 $134,400 

10 
10 $23,625 

IO 
$150,o80 
$500,000 

40 $546,000 
7 $762,650 

10 $200,000 

2 $170,000 
80 

20 $160,000 

Capital 
$ 

$168,788 

$316,000 
$134,400 

$302,SOO 
$23,625 

$225,000 
$1,S00,000 

$1,158,000 
$1,079,050 

$9IO,OOO 
$420,000 

$160,000 

$760,000 

$7,157,36~ 

CORRIDOR TOTAL 

10.0 

25.0 

8 

10 

2 

7 
20 

Implement. Operatioos 
$ $ 
$79,144 

$115,850 
$508,770 

$121,000 
$22,500 

$105,000 
$600,000 

$517,IOO 
$507,885 
$409,000 

$2IO,OOO 

$64,000 

$304,000 

$3,033,679 $531,270 

I Initial Cosls 110 Year O & Ml 
I sto,191,041 I s 11,61B,4JS I 

MainlcoaDco 
$ 

$13,955 

$25,260 
$368,640 

$18,900 

$18,000 
$12,000 
$32,760 

$45,159 
$34,000 

$28,900 

$19,200 
$19,200 

$636,574 

M 10 year O&i 

$ 
$139,S 

$252,tJ 
$8,774, I 

$414,0 

$180,0 
$120,0 

$327,o 

$451,5 
$340,0 
$289,0 

$192,0 

$192,0 

$11,678,4 

s 
)() 

)(I 

I() 

l(j 

I() 

) 



TRAFFIC OPERATIONS CENTER COSTS 

District : 11 

, CAPITAL COSTS 
Equipment 
Freeway System 

Item 

Type (one only): Large 
Central Computer 
Workstations 
Large scale projector 
SC Node processor 

SC Database 

Database Server 
Workstations 

Expert System 
ES processor 

CMS related 
CMS control hardware 

CCTV related 
Central Control and monitors 

Commercial TV 
Interface equipment 

Commercial Radio 
Interface equipment 

Motorist Information 
Interface equipment 

HAT system 

CAD interface 
Workstation 
SC system link 

Traffic Control System 
Central Computer 
Workstations 
Communications 

Corridor Element : 

Unit 

piece 
piece 
piece 
piece 

piece 
piece 

piece 

piece 

piece 

piece 

piece 

piece 

piece 
piece 

piece 

piece 

piece 

Quantity Unit Cost 
$ 

Medium I I 
2 $200,000 
4 $20,000 
2 $50,000 
2 $20,000 

2 

1 

2 
1 

$70,000 
$20,000 

$20,000 

$3,000 

$50,000 

$25,000 

$11,000 

$50,000 

$100,000 

$20,000 
$18,000 

$50,000 
$20,000 
$30,000 

C-47 

Freeway Central 

Extcmion 
$ 

Small 
$400,000 

$80,000 
$100,000 

$40,000 

$70,000 
$20,000 

$40,000 

$3,000 

$50,000 

$25,000 

$) 1,000 

$50,000 

$100,000 

$20,000 
$18,000 

$50,000 
$40,000 
$30,000 

Totals 
$ 



TRAFFIC OPERATIONS CENTER COSTS 

District : I 111 Corridor Element : Freeway Central 

Item Unit Quantity Unit Cost Extcnaion Totals 

$ $ s 

Sub-total equipment $1,147,000 

Control Room Facility 

Construction $800,000 

Software 
Freeway System piece $150,000 $150,000 

SC interface (freeway) piece 1 $50,000 $50,000 
SC databa1se piece l $40,000 $40,000 

SC database (freeway) piece 1 $11,000 $11,000 

Expert system (base) piece $40,000 $40,000 

Expert system (freeway) piece l $46,000 $46,000 

CCTV SC interface piece l $50,000 $50,000 

CMS piece $75,000 $75,000 

TXT piece l $75,000 $75,000 

SC database (CAD) piece 1 SI 1,000 $11,000 

Traffic Control System piece 1 $75,000 $75,000 

Sub-total Software $623,000 

Total Capital Cost per District $2,570,000 
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16-May-9'.J\tocbase\treeway centra: :::os'. estimate 

TRAFFIC OPERATIONS CENTER COSTS 

District : 11 Corridor Element : Freeway Central 

Item Unit Quantity Unit Cost Extemioo Totals 
$ $ $ 

™PLEMENT A TION COSTS 
Design % of capital 10% $257,000 

Integration % of capital 10% $257,000 

Contingency % of capital 15% $385,500 

Total Implementation costs $899,500 

OPERATIONAL COSTS Staffing Labor Overhead Extension 
s " s 

Personnel Costs per District 

Supervisor 1 $50,000 1.08 $104,000 
Operator 6 $30,000 1.08 $374,400 

Total Opentiom Cost $478,400 

MAINTENANCE COSTS (per annum) 
failure 

rate ('I) 

Equipment % of equipment 10% $114,700 

Sub-total Maintenance costs $114,700 

Contingency 
as % of maintenance costs 20% $22,940 

Total Maintenance com $137,640 
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CORRIDOR COST SUMMARY 

Corridor: 11-2 l 

Corridor Element 

Highway AdvilOf)' Radio Transmitters 

CCTV Cameras 

Tow Services Freeway miles 

Accident Investigation Site■ Sites 

Incident Management Teams Freeway miles 

Trunk Communication■ Freeway miles 

Hub Coat■ 
CableCom 

CMS (frailblazen) No of Trailblazers 

CMS (Pull Matrix) No of Full Matrix 

Ramp Metering No of Ramps 

Connector Metering No of Connectors 

Freeway Detecton Detectors 

Signal lmtallatima Intersections 

Oeometric Improvement■ 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 

Number of Ramps 

Number of Freeway Connccton 

Number of Full Matrix Signs 

Number of Intersections 

Data Equipment 

$ 

189 $209,318 

15 $336,100 

15 $215,040 

15 

15 $23,625 

15 

$300,000 

$750,000 

76 $1,037,400 

14 $1,525,300 

6 $120,000 

7 $595,000 

126.4 

43 $344,000 

Capital 

$ 

$303,818 

$505,600 

$215,040 

$484,000 

$23,625 

$450,000 

$2,250,000 

$2,200,200 

$2,151,100 

$546,000 

$1,470,000 

$252,IOO 

$1,634,000 

I 1-8 access from Friars Rd. $1,500,000 

2 

3 

Total■ $13,993,183 
. 

CORRIDOR TOTAL 

15.8 

48.0 

8 

6 

7 

14 

43 

Implement. Operations 

$ $ 

$142,459 

$185,360 

$688,770 

$193,600 

$22,500 

$2IO,OOO 

$900,000 

$983,820 

$1,015,770 

$255,400 

$672,500 

$101,120 

$653,600 

$5,313,629 $711,270 

I Initial Costs I IO Year O & MI 

I s19,306,111 I s,1,590,421 I 

Maintenance 
$ 

$25,111 

$40,416 

$552,960 

$28,350 

$36,000 

$18,000 

$62,244 

$91,511 

$20,400 

$!01,150 

$30,336 

$41,280 

$1,047,772 

IO Y" 

SL~ 

' 

' 
' 
◄ 

! 
◄ 

SI 
l 

l 

$17. 

•r (l.\'.M 

\ 

.''i I, 181 

W.1,160 

'111,100 

'iOII. 'iOO 

lW.000 

1110,(X)() 

h!.' ,440 

'>I~, 180 
.'lq ,O()() 

011,500 

I() I, 160 

11! .ROO 

"t'.'1) 111 



n 
I 

VI 

CORRIDOR COST SUMMARY 

Corridor: 11-7 

Corridor Element 

Highway Advieory Radio Transmitters 

CCTV Cameras 
Tow Servicel Freeway miles 

Accident Investigation Sitca Sites 

Incident Management Tcama Freeway miles 

Trunk Communications Freeway miles 

Hub Coats 

Cableeoats 

CMS (Tnilblazen) No of Trailblazers 

CMS (Full Matrix) No of Full Matrix 

Ramp Metering No of Ramps 
Connector Metering No of Connectors 

Freeway Detector■ Detectors 

Signal lnatallation Intersections 

Geometric lmprovemcnta 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 

Number of Ramps 
Number of Freeway Connectors 

Number of Full Matrix Signs 

Number of Intersections 

Data Equipment 

$ 
48 $53,160 

8 $168,400 
8 $!07,520 
8 
8 $23,625 
8 

$150,000 

$400,000 

12 $163,800 
6 $653,700 

26 $520,000 
I $85,000 

64 

Capital 
s 
$77,160 

$252,800 

$!07,520 

$242,000 

$23,625 

$225,000 
$1,200,000 

$347,400 

$924,900 

$2,366,000 
$210,000 

$128,000 

I Rosencrans to Pacific Coast Highway Connector $1,500,000 
2 

3 

Total■ $7,604,405 
. 

CORRIDOR TOT AL 

8.0 

8.0 

8 

26 

I 
6 

Implement. Opcntions 
s s 
$36,180 
$92,680 

$436,770 
$96,800 

$22,500 

$105,000 

$480,000 
$155,340 

$435,330 

$1,023,400 
$117,500 

$SI ,200 

$2,593,430 $459,270 

I Initial Costs I lO Y car O & MI 
I $IO, 197,835 I $9,907,492 I 

Maintcoaoce 
s 
$6,379 

$20,208 

$294,912 

$15,120 

$18,000 
$9,600 

$9,828 

$39,222 
$88,400 

$14,450 

$15,360 

$531,479 

10 y("t 

s 
$7, 

s 

s 

s 
s 
s 
s 

$9.' 

'll'«M 

s 
\(d,l92 

J0.',080 

l lh.R20 

11(,,.100 

I RO !)()() 

~% OOG 

S•>R . .180 

llJ! .. '20 

RR-l,!)(l() 

14 1, ~()() 

I 'i I _r,(l() 
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TRAFFIC OPERATIONS CENTER COSTS 

District : I 12 I Corridor Element : Freeway Central 

Item Unit Quantity Unit Cost Extension Totala 
$ $ $ 

CAPITAL COSTS 
Equipment 
Freeway System 

Type (one only): Large l I Medium I Small I 
Central Computer piece 3 $200,000 $600,000 

Worlcstations piece 6 $20,000 $120,000 

Large scale projector piece 3 $50,000 $150,000 

SC Node processor piece 3 $20,000 $60,000 

SC Database 
Database Server piece 1 $110,000 $110,000 

W orlcstations piece 2 $20,000 $40,000 

Expert System 

ES processor piece 2 $20,000 $40,000 

CMS related 
CMS control hardware piece $3,000 $3,000 

CCTV related 
Central Control and monitors piece I $50,000 $50,000 

Commercial TV 
Interface equipment piece $25,000 $25,000 

Commercial Radio 

Interface equipment piece I $11,000 $11,000 

Motorist Information 
Interface equipment piece 1 $50,000 $50,000 

HAT system 1 1 $140,000 $140,000 

CAD interface 
W orlcstation piece l $20,000 $20,000 

SC system link piece 1 $18,000 $18,000 

Traffic Control System 1 I 
Central Computer piece 1 $75,000 $75,000 

Workstations piece 2 $20,000 $40,000 

Communications piece l $40,000 $40,000 

SulHotal equipment $1,592,000 
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TRAFFIC OPERATIONS CENTER COSTS 

District: I 12 I Corridor Element : Freeway Central 

Item Unit Quantity Unit Coat Extension Totals 
$ $ s 

Control Room Facility 
Construct.loo Sl,400,000 

Software 
Freeway System piece $150,000 $150,000 

SC interface (freeway) piece $50,000 $50,000 

SC database piece $80,000 $80,000 

SC database (freeway) piece $11,000 $11,000 

Expert system (base) piece 1 $64,000 $64,000 

Expert system (freeway) piece $46,000 $46,000 

CCTV SC interface piece $50,000 $50,000 

CMS piece $75,000 $75,000 

TXT piece $75,000 $75,000 

SC database (CAD) piece l $11,000 $11,000 

Traffic Control System piece l $100,000 $100,000 

Sub-total Software $712,000 

Total Capital Coat per District $3,704,000 

C-53 



TRAFFIC OPERATIONS CENTER COSTS 

District : I 12 I Corridor Element : Freeway Central 

Item Unit Quantity Unit Coat Exteoaion Totals 

I $ $ $ 
• rMPLEMENT A TION COSTS 

Design % of capital 10% $370,400 

Integration % of capital 10% $370,400 

Contingency % of capital 15% $555,600 

Total Implementation costs $1,296,400 

OPERATIONAL COSTS Staffing Labor Overhead Extemion 
$ "' s 

Personnel Costs per District 

Supervisor 2 $50,000 1.08 $208,000 

Operator 10 $30,000 1.08 $624,000 

Total Opentiom Coat $832,000 

MAINTENANCE COSTS (per umum) 
failure 

rate ("') 

Equipment % of equipment 10% $159,200 

SulHotal Maintenance coats $159,200 

Contingency 
as % of maintenance costs 20% $31,840 

Total Maintenaoce coatl $191,040 
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CORRIDOR COST SUMMARY 

Corridor: 12-1 

Corridor Element 

Highway Advisory Radio Transmitters 

CCTV Cameras 

Tow Services Freeway miles 

Accident Investigation Sitea Sites 

Incident Management Teama Freeway miles 

Tnmk Communications Freeway miles 

Hub Com 
Cable Com 

CMS (Tnilblu.en) No of Trailblazers 

CMS (Full Matrix) No of Full Matrix 
Ramp Metering No of Ramps 
Connector Metering No of Connectors 

Freeway Detectors Detectors 

Signal lnatallation Intersections 

Geometric lmprovemenl5 
I 
2 
3 

Totals 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 

Number of Ramps 

Number of Freeway Connectors 

Number of Full Matrix Signs 

Number of Intersections 

Data Equipment 
$ 

300 $332,250 
28 $589,400 
28 $376,320 

28 
28 $23,625 
28 

$450,000 

$1,400,000 

115 $1,569,750 

II $1,191,450 
5 $100,000 
9 $765,000 

168 

4 $32,000 

Capital 

$ 
$482,250 
$884,800 

$376,320 
$847,000 

$23,625 

$675,000 

$4,200,000 

$3,329,250 
$1,695,650 

$455,000 
$1,890,000 

$336,000 

$152,000 

$15,.346,895 

CORRIDOR TOTAL 

28.0 

72.0 

6 

5 
9 

II 

4 

Implement. Operations 

$ $ 
$226,125 

$324,380 
$1,156,770 

$338,800 
$22,500 

$315,000 

$1,680,000 

$1,488,675 
$798,!05 

$217,000 
$857,500 
$134,400 

$60,800 

$6,440,785 $1,179,270 

I Initial Cosls jl0 Year O & Ml 
I $2l,7R7,6R0 I $28,l9R,Rl0 I 

Maintenance 
$ 
$39,870 

$70,728 

$1,032,192 

$52,920 

$54,000 
$3),600 

$94,185 

$71,907 
$17,000 

$130,050 

$40,320 
$),840 

$1,640,612 

10 y•·~ I()&~ 

s 
1 
1 

S!I. 

1 

1 
1 
~ 

1 
s 

SI. 

1 

$.'R. 

1'lR, 7lll 

l01,28f 

RR•l,h21 

I'> l,.'()i 

'i 10,(1()(, 

11(,,001 

o 11,851· 

I l'>.07(: 

I lll.000 

1( ~) ,'i()() 

1111, 2()( 

\ l!{,400 

l'"l R20 
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CORRIDOR COST SUMMARY 

Corridor: 12-3 

Corridor Element 

Highway Advisory Radio Transmitters 
CCTV Cameras 

Tow Services Freeway miles 
Accident Investigation Sites Sites 

Incident MIDlgement Teama Freeway miles 

Trunk Communications Freeway miles 
Hub Costa 

Cable Costa 
CMS (Trailbluen) No of Trailblazers 
CMS (Full Matrix) No of Full Matrix 
Ramp Metering No of Ramps 
Conneclor Metering No of Connectors 

freeway Detecton Detectors 

Signal Installation Intersections 

Geometric lmprovemenll 
I 
2 
J 

Totals 

Freeway Miles 

Surface Street Miles 

Number of Fmeway Lanes 

Number of Ramps 
Number of Fmeway Connectors 

Number of Full Matrix Signs 

Number of Intersections 

Data Equipment 
$ 

150 $166,125 

15 $315,750 

15 $201,600 

15 

15 $23,625 
15 

$300,000 
$750,000 

56 $764,400 

lO $1,089,500 

3 $255,000 

90 

25 $200,000 

Capital 

$ 

$241,125 
$474,000 

$201,600 

$453,750 
$23,625 

$450,000 

$2,250,000 
$1,621,200 

$1,541,500 

$630,000 

$180,000 

$950,000 

$9,016,800 

CORRIDOR TOT AL 

15.0 

35.0 

6 

J 
10 

25 

Implement. Operations Maintenance IO yc•r ( l,~M 

$ $ $ ~ ~-----
$113,063 $19,935 $1'>'>. ISO 

$173,775 $37,890 S lTR, ()()() 

$688,770 $552,960 $ ll, 4 I I, l(l() 

$181,500 
$22,500 $28,350 s~oR.'iOO 

$210,000 $36,000 Slt,O.ll(Xl i 
$900,000 $18,000 SI fill.fl()() : 

$724,920 $45,864 S 1'iR_h.t0 

$725,550 $65,370 Jt,'i l, '()(); 

$302,500 $43,350 S111. 'iOO. 

$72,000 $21,600 S.'lt,.IWX) I 

$380,000 $24,000 S! m.1 ,c:)() 

' 

I 
I 

$3,783,308 $711,270 $893,319 $1<1,llf'>,H'Xl 

I Initial Costs po Year O & Ml 
I s12.soo. 10s I $16,045,R90 I 

--
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CORRIDOR COST SUMMARY 

Corridor: 12-4 

Corridor Element 

Highway AdvilOI}' Radio Transmitters 

CCTV Cameras 
Tow Services Freeway miles 

Accident Investigation Sites Sites 

Incident M■n■gemeot Teams Freeway miles 

Tnmk Communications Freeway miles 

Hub Com 
Cable Com 

CMS (frailblazen) No of Trailblazers 

CMS (Pull Matrill.) No of Full Matrix. 

Ramp Metering No of Ramps 
Connector Metering No of Connectors 

freeway Detectors Detectors 

Signal Installation Intersections 

Geometric Improvement■ 
I 
2 
3 

Tot■l1 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 

Number of Ramps 

Number of Freeway Connectors 

Number of Full Matrix. Signs 
Number of Intersections 

Data Equipment 
$ 

I05 $116,288 

II $252,600 

II $161,280 

II 
II $23,625 

II 
$300,000 

$550,000 

38 $518,700 
8 $871,600 

20 $400,000 
6 $510,000 

70.8 

4 $32,000 

Capital 
$ 

$168,788 
$379,200 

$161,280 
$363,000 

$23,625 

$450,000 

$1,650,000 

$1,100,100 
$1,233,200 

$1,120,000 
$1,260,000 

$141,600 

$152,000 

$1,902,793 
. 

CORRIDOR TOTAL 

11.8 

24.0 

6 
20 

6 
8 
4 

--
Implement. Operations Maintenance IO y~r ( l&M 

$ $ $ s 
$79,144 $13,955 $ 119, 'i45 

$139,020 $30,312 $ IOI, 120 

$544,770 $405,504 $9,'i0.',140 

$145,200 
$22,500 $20,790 S I l ! , 1>()() 

$210,000 $36,000 $11-4),00() 

$660,000 $13,200 Sll.'.000 I 
$491,9IO $31,122 SH l,.'.'0; 

$580,440 $52,296 s 'i ·' ·'. ()(,0 

$793,000 $68,000 $h!l0,(11,0 

$580,000 $86,700 SRh7,(H)() 

$56,640 $16,992 SI 1,0 ,'J20 

$60,800 $3,840 Sl!!_-100 

$3,796,154 $567,270 $778,711 $1J,,t~•J,H()'i 

I Initial Costs I to Year O & Ml 

I s12,69s,946 I sn,459,1105 I 
-~-
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CORRIDOR COST SUMMARY 

Corridor: 12-5 

Corridor Element 

Highway Advitory Radio Transmitters 

CCTV Cameras 
Tow Services Freeway miles 

Accident Investigation Sites Sites 

Incident Management Teams Freeway miles 

Trunk Communications Freeway miles 

Hub Coats 

Cabloeoats 
CMS (fnilbluen) No of Trailblazen 

CMS (Pull Matrix) No of Full Matrix 

Ramp Metering No of Ramps 
Connector Metering No of Connectors 

Freeway Detectors Detectors 

Signal lmtallation Intersections 

Geometric lmprovementa 
I 
2 
3 

Totals 

Freeway Miles 

Surface Street Miles 

Number of Freeway Lanes 
Number of Ramps 

Number of Freeway Connectors 

Number of Full Matrix Signs 
Number of Intersections 

Data Equipment 
$ 

57 $63,128 
9 $189,450 
9 $120,960 
9 

9 $23,625 
9 

$150,000 

$450,000 

16 $211,400 

II $1,191,450 
19 $380,000 

5 $425,000 
73.6 

9 $72,000 

Capital 
$ 
$91,628 

$284,400 
$120,960 

$272,250 

$23,625 

$225,000 

$1,350,000 
$463,200 

$1,695,650 
$1,729,000 

$1,050,000 

$147,200 

$342,000 

$7,794,913 . 

CORRIDOR TOT AL 

9.2 

10.0 

8 

19 

5 
II 
9 

--
Implement. Operations Maintenance IO year o&M 

$ $ $ s 
$42,964 $7,575 S 7'i, l'i 1 

$104,265 $22,734 Sn7,HO 

$472,770 $331,776 $8,(Wi,,H,0 

$!08,900 
$22,500 $17,010 $.W'i, 100 

SIOS,000 $18,000 SIR0,000 

$540,000 $10,800 SIOR,000 

$207,120 $13,104 Slll.1)40 

$798,IOS $71,907 $719.070 

$754,600 $64,600 $/.-11,,(Wl() 

$487,500 $72,250 $7 .' J, 'ii)() 

$58,880 $17,664 $176,MO 

$136,800 $8,640 SRti,IOO 

$3,344,134 $495,270 $656,060 $11,'i I l. llll 

I Initial Costs !lo Year O & Ml 

I s11,1J9,046 I s11,s13,3m I 
-
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CORRIDOR COST SUMMARY 

Corridor: 12-6 j 

Corridor Element 

Highway AdvilOI')' Radio Transmitters 

CCTV Cameras 
Tow Services Freeway miles 

Accident Investigation Site■ Sites 

Incident Management Teama Freeway miles 

Tnmk Communications Freeway miles 

Hub Coat■ 
Cable Coat■ 

CMS (fnilblazen) No of Trailblazers 

CMS (full Matrix) No of Full Matrix 

Ramp Metering No of Ramps 
Connector Metering No of Connectors 

freeway Detecton Detectors 
Signal lnatallation Intersections 

Geometric Improvements 
I 
2 
3 

Touls 

Freeway Miles 

Surface Street Miles 
Number of Freeway Lanes 

Number of Ramps 
Number of Freeway Connectors 
Number of Full Matrix Signs 
Number of Intersections 

Data Equipment 
$ 

195 $215,963 

15 $336,800 

15 $215,040 

15 

15 $23,625 

15 

$300,000 

$750,000 

80 $1,092,000 

10 $1,089,500 

4 $80,000 

5 $425,000 

93 

II $88,000 

Capital 
$ 

$313,463 

$505,600 

$215,040 

$484,000 

$23,625 

$450,000 

$2,250,000 

$2,316,000 

$1,541,500 

$364,000 

$1,050,000 

$186,000 

$418,000 

$I0,117,221 
. 

CORRIDOR TOTAL 

15.5 

50.0 

6 

4 

5 
10 

II 

Implement. Opentions 
$ $ 

$146,981 

$185,360 

$688,770 

$193,600 

$22,500 

$2IO,OOO 

$900,000 

$1,035,600 

$725,550 

$178,600 

$487,500 

$74,400 

$167,200 

$4,304,791 $711,270 

I Initial Costs 110 Year O &. Ml 
I St4,422,019 I s16,62S,J15 I 

Maintenance 
$ 

$25,916 

$40,416 

$552,960 

$28,350 

$36,000 

$18,000 

$65,520 

$65,370 

$13,600 

$72,250 

$22,320 

$!0,560 

$951,262 

IO year <),~M 

\ 
1 
1 

$12, 

1 

s 
s 
s 
s 
s 
s 
s 
s 

$16, 

'W,l'i5 

l 1, I tiO 

17. lOO 

OR. 'iOO 

liO,ll()() 

R0.000 

'i 'i. }{ )() 

'i I, 700 

ll,. ()(l() 

! ! . 'i()() 

'I . .'I)() 

l'i.li()()' 
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CORRIDOR COST SUMMARY 

Corridor: 12-8 

Corridor Element 

Highway AdvilOI')' Radio Transmitters 

CCTV Cameras 
Tow Servicea Freeway miles 

Accident Investigation Site■ Sites 

Incident M■-gement Teams Freeway miles 

Trunk Communic■tivos Freeway miles 

Hub Coats 

Cable eo.11 
CMS (fr■ilbluen) No of Trailblazers 

CMS (full Matrill.) No of Full Matrix 
Ramp Metering No of Ramps 
Connector Metering No of Connectors 

freeway Detecton Detectors 

Signal Installation Intersections 

Geometric Improvements 
I 
2 
3 

Totals 

Freeway Miles 

Surface Street Miles 
Number of Freeway Lanes 
Number of Ramps 

Number of Freeway Connectors 
Number of Full Matrix Signs 
Number of Intersections 

Data Equipment 
$ 

JOO $332,250 

20 $421,000 

20 $268,800 

20 

20 $23,625 
20 

$300,000 

$1,000,000 

128 $1,747,200 

9 $980,550 

6 $5IO,OOO 
180 

63 $504,000 

Capital 
$ 

$482,250 

$632,000 
$268,IOO 

$605,000 

$23,625 

$450,000 

$3,000,000 

$3,705,600 

$1,387,350 

$1,260,000 
$360,000 

$2,394,000 

$14,568,625 

CORRIDOR TOT AL 

20.0 

80.0 

9 

6 

9 

63 

--
Implement. Operations Maintenance 10 year ( M,M 

$ $ $ $ 

$226,125 $39,870 $WR. /00 

$231,700 $50,520 S~m . .'OO 

$868,770 $737,280 $16,0W.~00 

$242,000 

$22,500 $37,800 $(,(ll,1100 

$210,000 $36,000 s,w.mo 
$1,200,000 $24,000 $2<111,000 

$1,656,960 $104,832 $1,<l4R. ,20 

$652,995 $58,833 $5RR. no 

$580,000 $86,700 SRt,7,ooo 

$144,000 $43,200 s-n!.ooo 
$957,600 $60,480 $(,(1.1,ROO 

$6,IOl,380 $891,270 $1,279,515 $11,70/,H',(I 

I Initial Costs I IO Year O & MI 
I s20,610,005 I s21,101.s50 I 

---
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CORRIDOR ELEMENTS 

The following is a brief description of the procedures used in developing the 
corridor element costs. The procedures were used to prepare the corridor costs 
presented in Section 3 and the cost summary worksheets included in this Appendix. 
The costs were based upon the technology and item costs previously derived in the 
Santa Monica Smart Corridor Study. Detailed cost build-ups for the individual 
items follow. 

1. Highway Advisory Radio (HAR) 

Criteria: 
Coverage: 
Assumptions: 

Calculations: 

Compulsory 
10096 of freeway and alternative routes 
Low power (100 milliwatt) transmitter coverage is 1800 feet 
(approximately 3/mile). 
Number of transmitters required was calculated by summing 
the arterial and freeway length in miles, and multiplying by 
3. 

2. Closed Circuit Television (CCTV} 

Criteria: 
Coverage: 
Assumptions: 

Calculations: 

3. Tow Services 

Criteria: 
Coverage: 
Assumptions: 

Calculations: 

Compulsory 
5096 of freeway and a portion of the surface streets 
Adequate coverage can be obtained with cameras placed 
every one mile. 
Number of cameras required was based on the total length of 
freeway in miles and calculated on a case-by-case basis. 

Compulsory 
10096 of freeway 
For those areas where tow services already exist, the 
congestion and increase in demand through Smart Corridors is 
such that a relative increase in service is warranted. 
Freeway coverage for each tow service unit is 5 miles. 
Number of tow vehicles and operators required was 
calculated by equating to the total length of the freeway in 
miles and dividing by 5. 

4. Accident Investigation Sites (AIS) 

Criteria: 
Coverage: 
Assumptions: 
Calculations: 

Compulsory 
10096 of freeway 
Spacing should not exceed one mile. 
Number of sites required was calculated by equating to the 
total length of the freeway in miles. 

5. Incident Management Teams (IMT) 

Criteria: 
Coverage: 
Assumptions: 

Compulsory 
10096 of freeway 
For those areas where Incident Management Teams already 
exist, the congestion and increased demand through Smart 
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Calculations: 

_______ jhk & , 

Corridors is such that a relative increase in service is 
warranted. Freeway coverage per each IMT is 5 miles. 
Number of Incident Management Teams required was 
calculated by equating to the total length of the freeway in 
miles and dividing by 5. 

6. Trunk Communications 

Criteria: 
Coverage: 
Assumptions: 

Calculations: 

Compulsory 
10096 of freeway 
Communication equipment is needed throughout the entire 
freeway length. 
The cost build-up for each of the required elements is based 
on the length of the freeway in miles. 

7. Changeable Message Signs (CMS) - Trailblazers 

Criteria: 
Coverage: 
Assumptions: 

Calculations: 

Compulsory 
10096 of alternate routes 
Placement of Trailblazers (TB) should be at every decision 
point, not to exceed 1 ½ mile separation. 
Number of Trailblazers was calculated by summing the 
arterial lengths in miles, and multiplying by 1.6. Thi~ allows 
for a 1096 increase in the number of signs, to accommodate 
those decision points which occur at less than the maximum 
sign separation. 

8. Changeable Message Signs (CMS) - Full Matrix LED 

Criteria: 
Coverage: 
Assumptions: 

Calculations: 

9. Ramp Metering 

Criteria: 
Coverage: 
Assumptions: 
Calculations: 

Compulsory 
1009& of freeway 
Placement of CMS - FM should be placed prior to entering 
the corridor, and a minimum of 1 mile prior to a designated 
diversion route exit ramp. Signs should also have a maximum 
spacing of 1 mile. 
Using the above criteria, CMS placements were manually 
calculated for each corridor. 

Compulsory 
10096 of freeway on-ramps 
All ramps within a Smart Corridor will be metered. 
Number of unmetered sites was obtained from Caltrans data 
or through personal knowledge of each corridor. 

10. Connector Metering 

Criteria: 
Coverage: 
Assumptions: 

Calculations: 

Compulsory at all freeway connectors 
10096 of non-mainline traffic 
Metering will be implemented for all incoming lanes of 
traffic. 
Using these criteria, the number of metering sites was 
calculated for each corridor on a base-by-case basis. 
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11. Freeway Detectors 

Criteria: 
Coverage: 
Assumptions: 

Calculations: 

Compulsory 
10096 of freeway 
Freeway detector placements were calculated for a minimum 
of 1 per mile. 
The number of detectors was equated to the product of the 
freeway length in miles times the average number of lanes. 

12. Signal Installation 

Criteria: 
Coverage: 
Assumptions: 

Calculations: 

Compulsory for alternate routes 
10096 of intersections affecting corridor 
All signals within a Smart Corridor will be coordinated 
through a central computer. 
The number of uncontrolled (meaning central computer) 
intersections was estimated from the data collected, and 
from notes obtained in the drive-through portion of this 
study. 

13. Geometric Improvements 

These improvements were handled on a case-by-case basis, and were generally 
categorized as being either: 

a) minor C. 
b) medium C. 
c) large C). 

$ 500,000 
$1,000,000 
$1,500,000 

14. Traffic Operations Center Costa 

In addition to developing costs by each corridor element, a cost has been 
estimated for a Traffic Operations Center (TOC) !or each Caltrans District. 
This section explains the assumptions made in deriving these costs. 

Freeway System 

Although it is not expected that a generic TOC can be defined which 
economically satisfies the needs of all the districts, tailoring a TOC 
specifically for each of the districts is beyond the scope of this analysis. An 
approach was developed by defining three types of TOC: large, medium, and 
small. The districts were categorized according to such factors as the number 
of corridors in the area and the extent of the Smart Corridor coverage. 

The eventual classifications were: 

Large: 
Medium: 
Small: 

Districts 4, 7, 12 
District 11 
Districts 3, 8 

This classification is important as it determines the cost of many of the 
following TOC elements, including: 
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Central Computer 
Estimated in $200,000 increments to reflect system size: 
Large, 3; Medium, 2; Small, 1. 

Number of Workstations 
2 per computer system increment 

Large Scale Projector 
1 per system increment 

Smart Corridor Node Processor 
This provides an interface to other system databases: 1 per system 

increment 

Smart Corridor Database 

Database Server/Workstations 
Large: multi-user super-micro computer base e.g. DEC Microvax 3000 
series; 2 workstations 

Medium: limited-user super-micro e.g. DEC Microvax 2000 series; . 1 
workstation 

Small: PC workstation e.g. Sun 386i 

Expert System Processors 

Per system, two workstations for run-time workstation-based (as compared to 
SC server based) versions of Expert Systems have been included in the cost. 

System Interface 

A number of external system interfaces have been defined. Costs have been 
derived from the Santa Monica Smart Corridor Demonstration Project 
Conceptual Design. 

Traffic Control System 

An inherent requirement of the Smart Corridor control philosophy is that 
traffic signals on the alternate routes are under some form of central control. 
While many of the city jurisdictions do have central traffic control systems, 
intersections were identified which currently are operating either isolated or 
under an arterial master system. 

It was not seen as reasonable to budget a centralized system for every 
jurisdiction not currently operating one; in many corridors only a small 
number of intersections in such a jurisdiction would need to be under central 
control. 

To allow for this, it has been assumed that those intersections not currently 
under the control of a central system would be interconnected under a project 
furnished system or a coordinated closed loop system. The size of the relevant 
system is determined by the total number of such intersections lying on 
corridor alternate routes. The impact of system size on central traffic control 
system hardware, software and central-based communications equipment is 
shown in the table below. 
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No. of Intersections 

50-100 
100-250 
250 (+) 

1 • 

• 11.K. ..'.>._ J.y-.,(11,_\J(l'I -----------]------

System Costs Central 
Hardware Software Communications 

$50,000 
$75,000 

$110,000 

$75,000 
$100,000 
$150,000 

$30,000 
$40,000 
$50,000 

Control Room Facility 

This is also dependent upon system size and has been estimated as follows: 

Large: 
Medium: 
Small: 

$1,400,000 
800,000 
400,000 

Software 

There are many application software packages which must be budgeted for. 
The cost for these various packages have been derived from the Santa Monica 
Demonstration Project work. All costs are allocated independently of the 
system size with the exception of those packages whose price is dependent 
upon the type of computer to be used. These are as follows: 

Smart Corridor database and central Expert System: 
Commercially available software is priced according to host computer. 

Traffic Control System software (see above). 

Operational Costs 

With respect to TOC staffing levels, the following forms the basis for the cost 
estimates: 

Note: 

Operational days/week 
Shifts 
Supervisors 
Operators 

System Size 
Large Medium 

7 
3 
2 
10 

5 
3 
1 
6 

Small 

5 
2 
1 
4 

The methods for calculating other implementation, operational and 
maintenance costs are dervied from the Santa Monica Smart Corridor 
Conceptual Design Study. 
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Corridor Element : Highway Advisory Radio 

Item Unit Quantity Unit Cost Extension Totals 
$ $ $ 

CAPITAL COSTS 
Equipment 
Low power transmitter piece I $850 $850 
Dial-up player piece 0.05 $2,650 $133 
Decoder controller piece 0.05 SI, 150 $58 
Enclosure piece 0.05 $1,350 $68 

Sub-total Equipment piece $1,108 

Installation piece $500 $500 

Total Capital Cost per transmitter $1,608 

IMPLEMENTATION COSTS 
PS&E % of capital 15% 
Construction Engineering % of capital 10% 
Contingency % of capital 15% 

Implementation Costs % of capital 40% 

Spare Parts % of equipment 10% 

Implementation Costa % of equipment 10% 

Software piece NIA 

OPERATIONAL COSTS 
Not Applicable 

MAINTENANCE COSTS (per annum) 
failure 

rate(%) 

Transmitter % of equipment 10% 

sub-total % of equipment 10% 

Contingency 
as % of maintenance costs 20% 
as % of equipment costs 2% 

Maintenance ec.ts % of equipment 12% 
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Corridor Element : CCTV 

Item Unit Quantity Unit Cost Extension Totala 
$ $ $ 

CAPITAL COSTS 
Equipment 

Camera piece $10,000 SI0,000 

Mounting Poles piece $7,900 $7,900 

Controller piece $3,150 $3,150 

Sub-total Equipment $21,050 

Installation 
Camera piece $550 $550 
Mounting Poles piece l $7,900 $7,900 

Controller piece l $2,100 $2,100 

Sub-total Installation $10,550 $31,~ 

IMPLEMENTATION COSTS 
PS&E % of capital 5% 
Construction Engineering % of capital 10% 
Contingency % of capital 15% 

Implementation Coats ~ of capital 30% 

Spare Parts % of equipment 10% 

Implementation Coats % of equipment 10% 

Software NIA 

OPERATIONAL COSTS 
Not Applicable 

MAINTENANCE COSTS (per umum) 
failure 

rate(%) 
Equipment % of equipment 10% 

sub-total 10% 

Contingency 
as % of maintenance costs 20% 
as % of equipment costs 2% 

Maintenance Com 12% 
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Corridor Element : Freeway Tow services 

Item Unit Quantity Unit Cost Extension Totala 
$ $ $ 

CAPITAL COSTS 

Equipment 
Lift tow truck vehicle 2 $33,600 $67,200 

Sub-total Equipment per freeway 5 mile $67,200 

Installation NIA 

Total Capital Cost per five mile section of freeway $67,200 

IMPLEMENTATION COSTS 
Not Applicable 

OPERATIONAL COSTS Staffing Labor+Ohd Extension 
s $ 

Personnel per corridor 
Supervisor $102,600 $102,600 
Office assistant $46,170 $46,170 

Personnel costs per corridor $148,770 

Personnel per 5 mile section of freeway 
Vehicle operators 4 $45,000 $180,000 

Personnel costs per 5 mile section of freeway $180,000 

MAINTENANCE COSTS (per annum) Quantity Unit Cost Extension 
$ $ 

Vehicle operational and maintenance 
per 5 mile section of freeway 2 $76,800 $153,600 
Contingency 20% $30,720 

Total Maintenance costs per 5 mile section of freeway $184,320 
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Corridor Element : Accident Investigation Sitcl 

Item Unit Quantity Unit Cost Extension 

CAPITAL COSTS 
(Based upon one AIS per mile of freeway) 
Grading /paving sq.ft 

Cut and fill or reinforcement 
Lighting (4 per site) 
Signing 
Telephones: l payll call box 

Barners and Glare shields 

per Sile 
per site 
per site 
per Site 

ft 

Total Capital Cost per mile of freeway 

IMPLEMENTATION COSTS 
Ps&E 
Construction Engineering 
Contingency 

Implementation Costa 

Spare Parts 

Implementation Co.ta 

Software 

OPERATIONAL COSTS 
Not Applicable 

MAINTENANCE COSTS (per ■1111um) 
Not Applicable 

% of capital 
% of capital 
% of capital 

~ of capital 

% of equipment 

% of equipment 
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$ $ 

1000 SI0 
l $5,000 

$10,000 
$2,000 

1 $2,000 
50 $25 

15% 
10% 
15% 

NIA 

NIA 

SI0,000 
$5,000 

$10,000 
$2,000 
$2,000 
$1,250 

Totals 
$ 

$30,250 



Corridor Element : Incident Management Teams 

Item Unit Quantity Unit Coat Extension Total.a 
$ $ $ 

, CAPITAL COSTS 

! 
Equipment 
CM Sign truck: vehicle 0.25 $73,500 $18,375 

Fully equipped sedan vehicle 0.25 $21,000 $5,250 

Sub-total Equipment per corridor $23,625 

Installation NIA 

Total Capital Cost per corridor $23,625 

IMPLEMENTATION COSTS 
Not Applicable 

OPERATIONAL COSTS Staffing Labor+Obd Extension 
s s 

Personnel costs per corridor 
Vehicle operaton o.s $4S,000 $22,SOO 

Total Operational costs per corridor $22,SOO 

MAINTENANCE COSTS (per annum) Quantity Unit Cost Extension 

s $ 

Vehicle operational and maintenance 
per S mile section of freeway o.s $1S,750 $7,875 

Contingency 20% $1,S75 

Total Maintenance costs per Smile section of freeway $9,450 
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Corridor Element : Trunk Communicatiom 

Item Unit Quantity 

CAPITAL COSTS 
Equipment 

Hub piece 

Cable per mile 

lostallati011. 
Hub installation piece 

Conduit per mile 

IMPLEMENTATION COSTS 

PS&E % of capital 

Construction Engineering % of capital 

Contingency % of capital 

Implementation Costa 9' of capital 

Spare Parts % of equipment 

Implementation Costs 9' of equipment 

Software NIA 

OPERATIONAL COSTS 

Not Applicable 

MAINTENANCE COSTS (per annum) 

Equipment % of equipment 

Contingency 
as 9' of maintenance costs 

u 9' of equipment costs 

Maint.eaance Costa 

Cable 

Contingency 

9' of equipment 

% of equipment 

as 9' of maintenance coats 
as 9' of equipment costs 

Maintenance Com "of cable 
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20% 

209' 

Unit Coat Extemi011. Totals 

$ $ $ 

$150,000 $150,000 

$50,000 $50,000 

$75,000 $75,000 

$100,000 $100,000 

15% 

10% 

15% 

409' 

10% 

10% 

failure 

rate (9') 

10% 

2% 

129' 

2% 

0.4% 

2.41, 



Corridor Element : Changeable Message Signs: Trailblazen 

Item Unit Quantity Unit Coat Extemion 

CA PIT AL COSTS 
Equipment 

Tra1lblazer 
Mounting Poles 
Type 170 controllers 

Sub-total Equipment 

Installation 
Trailblazer 
Mounting Poles 
Type 170 controllers 

Sub-total Installation 

Total Capital Coat 

IMPLEMENTATION COSTS 
PS&E 

Construction Engineering 
Contingency 

Implementation Com 

Spare Parts 

Implementation Costa 

Software 

OPERATIONAL COSTS 

Not Applicable 

MAINTENANCE COSTS (per annum) 

Equipment 

Contingency 

piece 
piece 
piece 

piece 
piece 
piece 

% of capital 
% of capital 
% of capital 

% of capital 

% of equipment 

% of equipment 

piece 

% of equipment 

11 % of maintenance costa 
as % of equipment costs 

Maintenance Com " of equipment 
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20% 

s s 

$9,450 

$1,050 
$3,150 

$4,725 
$788 

$2,100 

15% 

10% 
15% 

10% 

NIA 

failure 
rate(") 

$9,450 
$1,050 
$3,150 

$4,750 
$800 

$2,100 

5% 

1% 

Totals 

s 

$13,650 

$7,650 

$28,950 

40% 

10% 



Corridor Element : Changeable Message Sign.a: Full Matrix 

Item Unit Quantity Unit Colt Exteosioo Totals 
$ $ $ 

CAPITAL COSTS 
Equipment 
Full Matnx LED Cluster piece $100,000 $100,000 

Mounting Poles piece $5,800 $5,800 

Type 170 controllers piece $3,150 $3,150 

Sub-total Equipment $108,950 

Installatioo 
Trailblazer piece l $15,750 $15,750 

Mounting Poles piece l $4,750 $4,750 

Type 170 controllers piece l $2,100 $2,100 

Sub-total lnstallatioo $22,600 

Total Capital Cost per sign $154,150 

IMPLEMENTATION COSTS 
PS&E % of capital 15% 
Construction Engineering % of capital 10% 

Contingency % of capital 15% 

Implementatioo Coats % of capital 40% 

Spare Parts % of equipment 10% 

Implementatioo Cos_ts % of equipment 10% 

Software piece NIA 

OPERATIONAL COSTS 
Not Applicable 

MAINTENANCE COSTS (per annum) 
failure 

rate<•> 

Equipment % of equipment 5% 

Contingency 
as % of maintenance costs 20% 
as % of equipment costs 1% 

Maintenance Costa % of equipment 6% 
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Corridor Element : Ramp Metering 

Item Unit Quantity Unit Coat Extension 

CAPITAL COSTS 
Equipment 
Ramp Meter Stauon 

Sub-total equipment 

Installation 

piece 

Ramp Meter Station piece 

Detectors per ramp 
Ramp Reconstruction per ramp 
(based upon reconstruction cost of 
$100,000 at 50% of ramps) 

Total Capital Cost per ramp 

IMPLEMENTATION COSTS 

PS&E 
Construction Engineering 
Contingency 

Implementation Costa 

Spare Parts 

Implementation Co.ta 

Integration 

OPERATIONAL COSTS 

Not Applicable 

MAINTENANCE COSTS (per annum) 

Equipment 
Knockdown 

Contingency 

% of capital 
% of capital 
% of capital 

~ of capital 

% of equipment 

% of equipment 

% of equipment 

% of equipment 

as % of maintenance costs 
as % of equipment costs 

Maintenance Com " of equipment 
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$ $ 

$20,000 

$10,000 
11 $1,000 

l $50,000 

20% 

15% 
10% 
15% 

10% 

failure 
rate(~) 

$20,000 

$20,000 

$10,000 
$11,000 

$50,000 

10% 

5% 

2% 

Totala 
$ 

$91,000 

40% 

10% 

$25,000 

17" 



Corridor Element : Freeway Connector Metering 

Item Unit Quantity Unit Colt Exteaaioa Totall 
$ $ $ 

CAPITAL COSTS 
Equipment 
Connector Meter Stauon piece $85,000 $85,000 

Sub-total Equipment $85,000 

Installation 
Connector Meter Station piece $25,000 $25,000 

Ramp Reconstruction $100,000 $100,000 

Total Capital Cost per ramp $210,000 

IMPLEMENTATION COSTS 
PS&E % of capital 15% 

Construction Engineering % of capital 10% 

Contingency % of capital 15% 

Implementation Colts "of capital 40% 

Spare Parts % of equipment 10% 

Implementation Costa ~ of equipment 10% 

Integration $25,000 

OPERATIONAL COSTS 

Not Applicable 

MAINTENANCE COSTS (per umum) 

failure 

rate(") 

Equipment % of equipment 10% 

Knockdown % of equipment 5% 

Contingency 

as % of maintenance costs 20% 
as % of equipment costs 2% 

Maintenance Colla % of equipment 17" 
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Corridor Element : Freeway Detection 

Item Unit Quantity Unit Coat Extenaioa Totala 

s s s 
CAPITAL COSTS 

Equipment 
Detectors per lane per m.ile 2 $1,000 $2,000 
(supply and installation) 

Total Capital Coat per lane per mile $2,000 

IMPLEMENTATION COSTS 
Ps&E % of capital 15% 
Construction Engineering % of capital 10% 
Contingency % of capital 15% 

Implementation Costa % of capital 40% 

Spare Parts NIA 

Implementation Costa NIA 

Software NIA 

OPERATIONAL COSTS 
Not Applicable 

MAINTENANCE COSTS (per annum) 

failure 
rate(%) 

Detector Maintenance % of capital 10% 

Contingency 
u % of maintenance costa 20% 
u % of equipment costa 2% 

U.iat,wJWl Com % of capital 12% 
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Corridor Element : Traffic Signala Related: Signal IDltallatiom 

Item Unit Quantity Unit Coat Extensioa 

CAPITAL COSTS 

Intersectiom to be added to the TOC Traffic Coatrol System 

Equipment 

Replacement Controller 

Sub-total Equipment 

Installation 
Controller 
Detecton 
Interconnect 

piece 

piece 

piece 
piece 

Total Capital Coat per Coatroller 

IMPLEMENTATION COSTS 

PS&E 
Construction Engineering 

Contingency 

Implementation Costa 

OPERATIONAL COSTS 
Not Applicable 

MAINTENANCE COSTS (per aDDum) 

Equipment 

sub-total 

Contingeoc:y 

% of capital 
% of capital 

% of capital 

"of capital 

% of equipment 

% of equipment 
% of equipment 

% of equipment 

as % of maintenance costs 

as " of equipment costs 

" of equipmmt 
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1 
8 

20% 

$ $ 

$8,000 

$2,000 
$1,000 

$20,000 

15% 
10% 

15% 

failure 
rate(") 

10% 

$8,000 

$8,000 

$2,000 
$8,000 

$20,000 

10% 

2,i; 

Tota.la 

$ 

$38,000 

40% 

12" 



Corridor Element : Traffic Signala Related : Central 

Item Unit Quantity Unit Coat Extenaion Totala 
$ $ $ 

CAPITAL COSTS 
Equipment 
Signal Systems l I 

Central Computer piece $200,000 $200,000 
W orlcstations piece 2 $20,000 $40,000 

SC Database links l I 
Central Computer piece l $110,000 $110,000 
Workstations piece 2 $20,000 $40,000 

Expert System l I 
ES processor piece l $20,000 $20,000 

CMS central l I 
CMS control hardware piece l $3,000 $3,000 

CCTV central l I 
Central Control and moniton piece l $50,000 $50,000 

Communications 
SC system link $18,000 $18,000 
comprises 2x(remote bridge+modems) 

sub-total equipment piece $481,000 

Software 
Signal System piece l $150,000 $150,000 
SC interface piece l $50,000 $50,000 
SC database (signals) piece $80,000 $80,000 

Expert system (signals) piece l $46,000 $46,000 

CMS piece l $75,000 $75,000 

sub-total software $401,000 

Total Capilal Coat per Corridor $882,000 
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Corridor Element : Traffic Signall Related : Central 

Item 

™PLEMENT A TION COSTS 

Design 

Integration 

Contingency 

Total Implementation coata 

OPERATIONAL COSTS 

Not Applicable 

MAINTENANCE COSTS (per annum) 

Equipment 

Contingency 

as % of maintenance coats 
as% of equipment 

Total Maintenance coats 

Unit Quantity 

% of capital 

% of capital 

% of capital 

% of capital 

% of equipment 
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Unit Coat Extension Totals 

$ $ $ 

10% 

10% 

15% 

35% 

10% 

10% 

20% 

2% 

12% 
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APPENDIX C EVALUATION MATRIX RATING SCA.LES 

The following is a brief description of the procedures used to develop the 

internal ratings for each criteria used in the evaluation matrix for each corridor. 

The procedures were used to prepare the evaluation matrices shown with the 

individual corridors in Section 3 of the report. For each of the criteria, a rating 

factor of 0 to 10 is used. Ten indicates that the corridor fully meets the criteria 

and 0 indicates that the corridor offers no value under the criteria. As indicated in 

the report, the rating is multiplied by the weight of the criteria and all values are 

summed to determine a corridor's "score". 

1. Freeway Capacity/Congestion Level (Weighting Factor 24) 

This criteria measures the level of the existing problem in the corridor. The 
assumption is that the worst congestion should receive the highest priority. 
For this project, corridors with levels of existing congestion above 400 vehicle 
hours per mile per day were rated as 10. The other corridors were then ranked 
relative to these levels, for example, if a corridor had 200 hours of 
congestion, it received a rating of "5". All rating are rounded to the nearest 
whole number. 

2. Surface Street Capacity/Concestion (Weighting Factor 21) 

This criteria measures the availability of alternate routes to provide relief to 
freeway congestion during peak periods. The greater the ability of the 
alternates to relieve the congestion on the freeway, the greater the value of 
the corridor under this criteria. A rating of 10 was given to corridors where 
the alternatives provided sufficient excess capacity to relieve current 
congestion and provide a freeway speed of approximately 55 miles per hour. 
This was identified as having excess capacity equal to a given percentage of 
the freeway flow. Lower percentages were then scaled to that factor to 
provide a rating of 0 to 10. It is noted that several corridors can receive a 10 
under this criteria. 

3. Local/R,cional Commitment (Weighting Factor 13) 

This criteria is to measure the likelihood of the Smart Corridor project being 
supported in a given corridor. The premise is that corridors likely to be 
accepted should receive higher priority. The rating is principally a 
judgemental value representing the history of improvement projects in a given 
area. The value reflects the consultant team's opinion, after discussion with 
local representatives, with Steering Committee members, and with others with 
experience In dealing with the involved agencies. Where it was felt that the 
local/regional agencies would be highly supportive of the project, the corridor 
received a 10. Where it was felt that significant opposition would occur, the 
corridors were rated relatively lower under this criteria. 
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4. Land Uae Compatibility (Weighting Factor 11) 

This criteria assesses the potential impact of corridor improvements on the 
land use through which it passes. Where the land use was totally incompatible, 
such as dense concentrations of residences close to a street, the corridor was 
eliminated. For those where the problem was not seen as "fatal", relative 
values were assigned based on review of information and from a drive through 
of the alternates. The drive throughs included specialty consultants dealing 
with environmental, land use, and institutional issues. At the end of driving a 
segment, notes and maps were reviewed and a value assigned. Where the land 
use was totally compatible, a 10 was given. Values were then scaled downward 
for the routes where some level of incompatibility exists but where they are 
not seen as insurmountable. 

5. Accident/Incident History (Weighting Factor 9) 

This criteria measures the level of accident problem currently existing within 
a corridor. The assumption, as with congestion level, is that it is important to 
place priority on solving the worst problems first. To develop the ratings, a 10 
was assigned to freeway corridors with over 100 accidents per mile per year. 
The other corridors were then rated relative to that value. · 

6. Environmental (Weighting Factor 7) 

7. 

This criteria is to measure the expected positive benefit of the corridor 
project on air quality and other environmental factors. The most closely 
related factor that has been estimated in the project is delay savings during 
congestion, since this directly impacts fuel consumption and emissions. The 
corridor which provided the greatest overall delay reduction was rated as 10 
and the other corridors were rated on a relative basis. · 

Number of Jurisdictions (Weighting Factor 6) \ 

This measures the complexity of implementing a corridor project, on the 
assumption that the greater the number of involved agencies, the greater the 
complexity. A corridor entirely in one political jurisdiction was rated as 10, in 
two as 8, in three as 5, in four as 2, and five or more as O. 

8. Part of a Larser System (Weighting Factor 4) 

There la some benefit associated with the proximity of corridors. The 
avallablllty of adjacent corridors alJows control and information strategies to 
encompass a l8J'ler area and to provide additional opportunities for alternate 
route selection. The rating for this criteria are: totally isolated corridor, O; 
adjacent to one other corridor, 4; adjacent to two other corridors, 6; adjacent 
to one other corridor that Is included within a major corridor control system, 
8; and, adjacent to two other corridors that are included within a major 
corridor control system, 10. 

9. In-place Control Features (Weighting Factor 3) 

This measures the benefit of having existing systems in place to support the 
Implementation of surveillance and control as part of the corridor project. 
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Point values were assigned as follows: 3 for having a traffic operations center 
in place, 3 for having a central intersection control system in place, 1 for 
having ramp metering, 1 for having the signals in the corridor operating under 
coordinated control, 1 for having changeable message signs in place, and 1 for 
having freeway detection. The items in-place were checked and summed to 
develop a total of a maximum of IO. 

I 0. Data Availability (Weighting Factor 2) 

The availability of good information for planning and implementing 
surveillance and control and motorist information will expedite the 
implementation process for a corridor. Ratings from 10 to O were assigned 
to each corridor reflecting the judgement of the consulting team after having 
collected the information needed to complete this study. 

COSTS 

Costs are also shown on the evaluation table. The costs indicate complete 

implementation costs and estimated 10 year operations and maintenance costs. The 

implementation costs and the 10 year operations and maintenance costs were 

summed and then divided by 10 to develop an average annual cost for use in the 

benefit/cost calculation. 

BENEFIT/COST 

The benefits for each corridor were estimated using delay savings for 

recurring congestion and factored for incident based congestion. These were 

converted to dollar benefits by multiplying annual delay savings in hours by a rate of 

$7 .20 per hour, which is consistent with Cal trans computations. The annual benefit 

value is then divided by the annual cost value to determine the benefit/cost ratio. 

A copy of the form used to develop corridor ratings is attached as Exhibit C-1 

for reference. 

D-3 



c:, 
I 

-l:" 

14-Mar-90\esumbase\evaluatlon summary base 

CORRIDOR EVALUATION SUMMARY 

Corridor : I I Description: L ___________________ _ 

Criteria Dala Corridor Weight Ell.tension Comments 

Value Rating 

I P...., capacitylccaptioa level 0 0 24 0 

2 Surfacellnel • . lcoagealioa 0 0 21 0 

3 ~· c:ommitlmeat 
0 0 IJ 0 

4 Lad _, compatibility 0 0 II 0 
S Accidealllncident hilloly 0 0 9 0 
6 Baviroamental 0 0 1 0 

7 "-- of jurildictioal 0 0 6 0 
I Part of larger .,._ 0 0 4 0 

9 la-place coaCrol ---
0 0 3 0 

10 Dala availability 0 0 2 0 
100 0 

Colla 
laili■I (Capilal and Jmplemenlation) 
10 Year Openliom and Mainlenllnce 
Total 0 

Amalized Colt 0 

Beaefils 
Annual Benefit 0 

Beaefil/Coal Ratio ERR 
. 

-- --

--

---~ 

--

-----
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--

--
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DEPARTMENTAL TRANSPORTATION ADVISORY COMMITTEE 
1130 K Street (4th floor) 
P. 0. Box 942874 
Sacramento, CA 9427 4-0001 
(916) 445-5860 
TDD (916) 445-5945 

June 6, 1990 

Mr. Robert K. Best 
Director of Transportation 
Department of Transportation 
1120 N Street 
Sacramento, CA ~5814 

Dear Mr. Best: 

At its meeting of May 18, 1990, the Departmental Transportation 
Advisory Committee reviewed the Smart Corridor Statewide Study 
(Chapter 1427, Statutes of 1988). 

Following a staff presentation and discussion, the Committee 
noted the following: 

1) The report, while lengthy and repetitious, does not 
include a statement of policy or make recommendations 
regarding implementation. 

2) Affected cities and counties were not adequately 
consulted during the corridor selection process. 

3) The report does not address the issue of truck traffic 
on alternative surface street routes. 

4) The report does not address aesthetic and environmental 
mitigation measures such as landscaping and soundwalls 
on alternative surface street routes. 

5) Increased pavement maintenance costs due to additional 
traffic on the alternative routes are not identified in 
the report. 

6) The only benefits identified are those of delay 
savings. Other benefits and disbenefits should be 
considered. 

7) Although current research into corridor management fills 
an important niche, corridor management should be 
considered only a step towards system management. 
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Mr. Robert K. Best 
Page 2 
June 6, 1990 

The Committee appreciates the opportunity to comment on this 
significant report and strongly supports improved street and 
highway system management. However, the Committee was disturbed 
by the lack of attention to institutional issues, particularly 
potential conflicts between state and local agencies. 

The Committee recommends transmittal of the report to the 
Legislature with appropriate comments regarding the context in 
which the report was prepared and including these issues that 
will be addressed in future research and analysis. 

Sine?/,/ _/~­
A~i((~;- n 
Departmental Transportation 
Advisory Committee 
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