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A.1  INTELLIGENT TRANSPORTATION  
SYSTEMS 

Relevant Intelligent Transportation Systems (ITS)  
Architectures 

The California Statewide ITS Architecture (November 

2004), along with its companion Regional ITS Architec-

tures, are frameworks created to aid the deployment and 

integration of regional ITS systems and programs. These 

frameworks are intended to assist future larger scale 

integrations of transportation information systems. They 

are modeled after the National ITS Architecture (NITSA) 

and developed according to the Federal Highway Ad-

ministration’s (FHWA) “Final Rule on the National ITS 

Architecture” (23 CFR 940) and the Federal Transit Ad-

ministration’s (FTA) “Policy on the National ITS Architec-

ture” (23 CFR 655). These frameworks identify project 

stakeholders and their roles in ITS deployments, func-

tional requirements for ITS, standards to coordinate with 

other ITS deployments, and project sequencing. At the 

state level, the California Statewide ITS Architecture is 

used to guide the planning of transportation communica-

tion systems, equipment, and related facilities with a fo-

cus on interregional deployment and integration. The 

regional and statewide ITS architectures are required by 

federal regulations, and all major ITS projects must con-

form to the architecture as a condition of federal funding. 

The MTC completed the Regional ITS Architecture and 

Strategic Plan in October 2004, and the Commission 

subsequently adopted it through the Transportation 2030 

Plan in February 2005. The Regional ITS Architecture is 

an integrated part of the San Francisco Bay Area Re-

gional ITS Plan, a roadmap for transportation systems 

integration in the Bay Area over the next 10 years. The 

architecture is an important tool used by MTC and part-

ner agencies to better reflect integration opportunities 

and operational needs into the transportation planning 

process. 

This regional ITS architecture has a time horizon with a 

particular focus on those systems and interfaces that are 

likely to be implemented in the next ten years. The archi-

tecture covers the broad spectrum of ITS, including Traf-

fic Management, Transit Management, Traveler Informa-

tion, Emergency Management, and Emergency/Incident 

Management over this time horizon. The Bay Area Re-

gional ITS Architecture is a living document with changes 

made based on recommendations of the Regional ITS 

Architecture Maintenance Committee members.  

 
Caltrans District 4 Traffic Management  
Center (TMC) 

The ITS infrastructure in the Bay Area includes deploy-

ment of ITS field elements (such as CCTV, CMS, High-

way Advisory Radio (HAR), traffic detector stations, ramp 

metering) which enable traffic monitoring and manage-

ment at the Caltrans District 4 TMC. The TMC is housed 

in the Caltrans District 4 office in downtown Oakland.  

The facility is co-staffed by Caltrans Maintenance and 

Operations workers, California Highway Patrol (CHP) 

officers, and operators for the 511 regional traveler infor-

mation systems. The main software collects data from 

field devices and generates the speed map display, 

places dynamic icons on the map, supplies real-time 

data to external systems (such as 511, PeMS, TMC ar-

chives), emails detector station data to interested parties, 

and provides a user interface for ramp meters.  

 
ITS Infrastructure on the I-580 East CSMP Corridor 

Existing ITS infrastructure on the I-580 East CSMP Corri-

dor includes RM stations, TMS, Wireless Magnetometer 

Vehicle Detection Stations, CMS, Highway Advisory Ra-

dio (HAR), Extinguishable Message Signs (EMS), and 

Closed-Circuit Television (CCTV) cameras. Weigh-in-

motion (WIM) sensors and the PrePass® System are in 

place at both weigh stations located between the 

Greenville Road/North Frontage Road interchanges and 

the Vasco Road Interchange; eastbound and westbound 

direction.  PrePass® is an automated, state-of-the-art 

system allowing heavy vehicles that are registered in the 

program to legally bypass open weigh stations. 
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Existing and Planned Detection 

Caltrans strives for traffic detection to be located at one-

third to one half-mile intervals along the corridor.   There 

is no detection between the I-205 Interchange and the 

North Flynn Road Overcrossing. Key gaps in the detec-

tion network exist for approximately six miles between 

Schafer Ranch Road Undercrossing, just west of the  

I-680 Interchange, to just east of the I-238 split (there is 

one TMS midway). Figure 1 on page 7  illustrates TMS 

along the Corridor.  

Bay Area 511 
The Bay Area 511 Program (511) is a comprehensive, 

multi-modal traveler information service which makes 

traveler information accessible via phone and internet 

www.511.org.  511 operates 24 hours a day, 7 days a 

week with free phone service available in the nine-county 

Bay Area. 511 unifies several traveler information pro-

grams into a one-stop resource for transit, traffic, ride-

share and bicycle information, and provides up-to-the-

minute information on traffic conditions, incidents and 

driving times. 511 also provides schedule, route and fare 

information for the Bay Area’s public transportation ser-

vices. 511 is also a source of valuable transportation 

system data for public and private partner agencies. The 

Bay Area 511 Program is managed by a partnership of 

public agencies: MTC, CHP and Caltrans. 

 

A.2  FREEWAY AGREEMENTS 

The Freeway Agreement documents the understanding 

between Caltrans and the local agency relating to the 

planned traffic circulation features of the proposed facil-

ity. It does not bind the State to construct on a particular 

schedule or staging. In the event that the freeway is fully 

constructed, it shows which streets may be closed or 

connected to the freeway, which streets and roads may 

be separated from the freeway, the location of frontage 

roads, and how streets may be relocated, extended or 

otherwise modified to maintain traffic circulation in rela-

tion to the freeway. Locations of railroad and pedestrian 

structures, as well as those for other non-motorized fa-

cilities, should also be shown.   

Agreements are often executed many years before con-

struction is anticipated and they form the basis for future 

planning, not only by Caltrans but by public and private 

interests in the community.   

The California Freeway and Expressway System has a 

large financial investment in access control to insure 

safety and operational integrity of the highways. The leg-

islative intent for requiring Freeway Agreements is to 

obtain the local agency’s support of local road closures 

and changes to the local circulation system, protect prop-

erty rights, and to assure adequate service to the com-

munity. Access control is necessary on the freeway or 

expressway so that current and future traffic safety and 

operations are not compromised. Table A.2.1 on the next 

page lists Freeway Agreements for the I-580 East CSMP 

Corridor. 

http://www.511.org/�
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County Route Post Mile Agreement # Approval Date Agreement(s) With 

ALA 
580 0/1.8 

1015 03/27/68 County of Alameda 
205 0.2/0.5 

ALA 580 1.8/8.3 1028 03/07/67 County of Alameda 

ALA 580 8.3/11.2 1032 10/25/93 City of Livermore 

ALA 580 11.2/17.1 1033 11/24/1997 County of Alameda 

ALA 
580 13.4/15.7 1054 4/21/1966 

City of Livermore 
84 13.7/14.1     

ALA 580 17.1/22.5 1034 8/4/1992 City of Pleasanton 

ALA 580 17.7/17.9 1036 10/17/1989 County of Alameda 

ALA 580 17.9/20 1035 6/12/1989 City of Dublin 

ALA 580 22.5/25.7 1037 3/4/1975 No data 

ALA 580 25.7/28.1 1038 5/10/1994 County of Alameda 

ALA 
580 28.1/31.5 

1024 12/14/1993 County of Alameda 
238 14.114.3 

ALA 238 14.3/16.3 1025 10/20/1992 County of Alameda 
Source:  Project Management Tracking System (PMTS) Caltrans District 4 

Table A.2.1  Freeway Agreements for the I-580 East CSMP Corridor  



V O L U M E  I I :  A p p e n d i x  I  

I N T E R S T A T E  5 8 0  E A S T  c o r r i d o r  s y s t e m  m a n a g e m e n t  p l a n   7 

Figure 1: Traffic Monitoring Stations along the I-580 East CSMP Corridor 
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A.3 CORRIDOR MOBILITY IMPROVEMENT ACCOUNT (CMIA) PROJECT FACTSHEETS 
 

A.3.1  I-580 EB HOV Project Hacienda Dr. to Greenville O/C 

A.3.2  I-580/SR 84 Interchange Project Segment 1 

A.3.3  I-580/SR 84 Interchange Project Segment 2 

A.3.4  I-580/SR 84 Interchange Project Segment 3 

A.3.5  I-580 Westbound HOV Lane Project 
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The Project 
This is a Proposition 1B – Transportation Bond project funded 
in part by the Corridor Mobility Improvement Account (CMIA) 
program.  This project will construct an HOV lane on 
eastbound I-580 from Hacienda Dr. in the City of Pleasanton to 
the Greenville Rd. Overhead in the City of Livermore.  The 
project will also construct auxiliary lanes from El Charro Rd. to 
Vasco Rd. and will rehabilitate the existing pavement within the 
project limits.   
 
The Need 
The I-580 corridor serves as the only major transportation 
corridor providing a commute route between San Francisco, 
Oakland, and San Jose and the Tri-Valley (Dublin, Pleasanton, 
and Livermore), and the growing Central Valley areas (Tracy, 
Stockton, and the I-5 corridor).  Additionally, I-580 is a major 
route for the movement of goods and freight into and out of the 
Bay Area region.  This section of I-580 is one of the most 
congested freeways in the Bay Area. 
 
Benefits 
This project will reduce recurrent eastbound congestion and 
delay during peak periods by improving highway service for 
carpool and transit riders, decrease commute times for all 
drivers, enhance safety, and encourage ridesharing and the 
use of transit. 
 
Partnership  
This project is developed through a partnership between the 
Alameda County Congestion Management Agency (ACCMA) 
and the California Department of Transportation (Caltrans).  
Project sponsors include local, state and federal agencies. 
 
Project Status 
The project is currently in construction, and will be constructed 
in three segments.  Segment 1 is from Portola O/C to 
Greenville Rd, Segment 2 is from Hacienda Dr. to Portola O/C 
and Segment 3 will construct auxiliary lanes from Isabel Ave. 
to N. Livermore and from N. Livermore to First St. 
 
Project Costs 
The total cost for the project is estimated at $153.9 million, of 
which Proposition 1B is funding $116.9 million. 
 
Project Schedule 
Start Construction: Summer 2008 
Finish Construction: Fall 2011 
 
Summary 
The I-580 Eastbound HOV Lane Project is necessary to reduce 
the congestion on a heavily used section of freeway that is vital 
to the economic interests of the Bay Area.  HOV lanes have 
been shown to be effective in reducing travel times during 
peak commute hours. 
 

I-580 EB HOV PROJECT 
HACIENDA DR. TO GREENVILLE 
O/C FACT SHEET 
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 I-580 / SR-84 INTERCHANGE 
PROJECT (SEGMENT 1) 
FACT SHEET 

The Project 
This is a Proposition 1B – Transportation Bond project funded by 
Corridor Mobility Improvement Account.  This project will construct a 
new full-access interchange between State Route 84 (SR 84) and I-580 
at Isabel Avenue in the City of Livermore.  The project will also construct 
eastbound and westbound auxiliary lanes on I-580 between Isabel 
Avenue and Airway Boulevard and will replace the partial interchange at 
I-580/Portola Avenue with a flyover extension of Portola Avenue. This 
project will be constructed in three segments. Segment 1 will widen and 
realign SR 84/Isabel Ave south of I-580 and relocate utilities. 
 
The Need 
SR 84 between I-580 and I-680 plays an important role in relieving 
congestion in the I-580 and I-680 corridors.  The existing SR 84 
connection at I-580 is doglegged and begins at Airway Boulevard/I-580 
Interchange and goes east to Airway Boulevard, then south to Kitty 
Hawk Road, then becoming Isabel Avenue (SR 84).   
 
Benefits 
This project will improve connectivity between I-580 and Route 84 and 
provide an alternate connection to southbound I-680, resulting in 
congestion relief at the I-580/I-680 Interchange.  Direct benefits to 
mainline I-580 include:  Average (AM + PM) decrease of 22% in vehicle 
travel hours, average decrease of 42% in total delay, and an average 
increase of 35% in vehicle speed. 
 
Partnership  
This project is developed through a partnership between the City of 
Livermore, Alameda County Congestion Management Agency (ACCMA) 
and the California Department of Transportation (Caltrans).  Project 
sponsors include local, state and federal agencies.   
 
Project Status 
This project was awarded to Ghilotti on 6/22/09(A) by the City of 
Livermore. 
 
Project Costs 
The total cost for the project is estimated at $54.4 million, of which 
Proposition 1B is funding $24.60 million. 
 
Project Schedule 
Start Construction: Spring 2009 
Finish Construction: Winter 2012 
 
Summary 
The project will reduce travel delay, improve traffic operations, and The I-
580/SR-84 Interchange Project will reduce the congestion on heavily 
used sections of freeways that are vital to the economic interests of the 
Bay Area. 
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 I-580 / SR-84 INTERCHANGE 
PROJECT (SEGMENT 2) 
FACT SHEET 

The Project 
This is a Proposition 1B – Transportation Bond project funded by 
Corridor Mobility Improvement Account.  This project will construct a 
new full-access interchange between State Route 84 (SR 84) and I-580 
at Isabel Avenue in the City of Livermore.  The project will also construct 
eastbound and westbound auxiliary lanes on I-580 between Isabel 
Avenue and Airway Boulevard and will replace the partial interchange at 
I-580/Portola Avenue with a flyover extension of Portola Avenue. This 
project will be constructed in three segments. Segment 1 will widen and 
realign SR 84/Isabel Ave south of I-580 and relocate utilities. 
 
The Need 
SR 84 between I-580 and I-680 plays an important role in relieving 
congestion in the I-580 and I-680 corridors.  The existing SR 84 
connection at I-580 is doglegged and begins at Airway Boulevard/I-580 
Interchange and goes east to Airway Boulevard, then south to Kitty 
Hawk Road, then becoming Isabel Avenue (SR 84).   
 
Benefits 
This project will improve connectivity between I-580 and Route 84 and 
provide an alternate connection to southbound I-680, resulting in 
congestion relief at the I-580/I-680 Interchange.  Direct benefits to 
mainline I-580 include:  Average (AM + PM) decrease of 22% in vehicle 
travel hours, average decrease of 42% in total delay, and an average 
increase of 35% in vehicle speed. 
 
Partnership  
This project is developed through a partnership between the City of 
Livermore, Alameda County Congestion Management Agency (ACCMA) 
and the California Department of Transportation (Caltrans).  Project 
sponsors include local, state and federal agencies.   
 
Project Status 
This project was awarded to DeSilva Gates by the City of Livermore on 
6/22/09(A). 
 
Project Costs 
The total cost for the project is estimated at $10.9 million, of which 
Proposition 1B is funding $3.90 million. 
 
Project Schedule 
Start Construction: Spring 2009 
Finish Construction: Summer 2010 
 
Summary 
The I-580/SR-84 Interchange Project will reduce the congestion on 
heavily used sections of freeways that are vital to the economic interests 
of the Bay Area. 
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 I-580 / SR-84 INTERCHANGE 
PROJECT (SEGMENT 3) 
FACT SHEET 

The Project 
This is a Proposition 1B – Transportation Bond project funded by 
Corridor Mobility Improvement Account.  This project will construct a 
new full-access interchange between State Route 84 (SR 84) and I-580 
at Isabel Avenue in the City of Livermore.  The project will also construct 
eastbound and westbound auxiliary lanes on I-580 between Isabel 
Avenue and Airway Boulevard and will replace the partial interchange at 
I-580/Portola Avenue with a flyover extension of Portola Avenue. This 
project will be constructed in three segments. Segment 1 will widen and 
realign SR 84/Isabel Ave south of I-580 and relocate utilities. 
 
The Need 
SR 84 between I-580 and I-680 plays an important role in relieving 
congestion in the I-580 and I-680 corridors.  The existing SR 84 
connection at I-580 is doglegged and begins at Airway Boulevard/I-580 
Interchange and goes east to Airway Boulevard, then south to Kitty 
Hawk Road, then becoming Isabel Avenue (SR 84). 
 
Benefits 
This project will improve connectivity between I-580 and Route 84 and 
provide an alternate connection to southbound I-680, resulting in 
congestion relief at the I-580/I-680 Interchange.  Direct benefits to 
mainline I-580 include:  Average (AM + PM) decrease of 22% in vehicle 
travel hours, average decrease of 42% in total delay, and an average 
increase of 35% in vehicle speed. 
 
Partnership  
This project is developed through a partnership between the City of 
Livermore, Alameda County Congestion Management Agency (ACCMA) 
and the California Department of Transportation (Caltrans).  Project 
sponsors include local, state and federal agencies. 
 
Project Status 
This project was awarded to RGW Construction Inc. by Caltrans on 
7/23/09(A). 
 
Project Costs 
The total cost for the project is estimated at $87.7 million, of which 
Proposition 1B is funding $39.5 million. 
 
Project Schedule 
Start Construction: Summer 2009 
Finish Construction: Summer 2011 
 
Summary 
The I-580/SR-84 Interchange Project will reduce the congestion on 
heavily used sections of freeways that are vital to the economic interests 
of the Bay Area. 
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 I-580 WESTBOUND HOV LANE 
PROJECT FACT SHEET 

The Project 
This is a Proposition 1B - Transportation Bond project funded by the 
Corridor Mobility Improvement Account program. This project will 
construct a high occupancy vehicle (HOV) lane on westbound I-580 from 
the Greenville Road Overhead in the City of Livermore to San 
Ramon/Foothill Road in the City of Dublin in Alameda County.  The 
project will also construct westbound auxiliary lanes at various locations. 
 
 
The Need 
The I-580 corridor serves as the only major transportation corridor 
providing a commute route between San Francisco, Oakland, and San 
Jose and the Tri-Valley (Dublin, Pleasanton, and Livermore), and the 
growing Central Valley areas (Tracy, Stockton, and the I-5 corridor). 
Additionally I-580 is a major route for the movement of goods and freight 
into and out of the Bay Area region. This section of I-580 is one of the 
most congested freeways in the Bay Area.   
 
 
Benefits 
This project will reduce recurrent westbound congestion and delay 
during peak periods by improving highway service for carpool and 
transit riders, decrease commute times for all drivers, enhance safety, 
and encourage ridesharing and the use of transit. 
 
 
Partnership  
This project is developed through a partnership between the Alameda 
County Congestion Management Agency (ACCMA) and the California 
Department of Transportation (Caltrans).  Project sponsors include local, 
state and federal agencies.   
 
 
Project Status 
This project is in the environmental phase. IS/EA approved 10/16/09(A).  
The design phase is expected to be completed in Winter 2011. 
 
 
Project Costs 
The total cost for the project is estimated at $145.4 million, of which 
Proposition 1B is funding $101.7 million. 
 
 
Project Schedule 
Start Construction: Summer 2011 
Finish Construction: Fall 2013 
 
 
Summary 
The I-580 Westbound HOV Lane Project is necessary to reduce the 
congestion on a heavily used section of freeway that is vital to the 
economic interests of the Bay Area.  HOV lanes have been shown to be 
effective in reducing travel times during peak commute hours. 
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A.4 CORRIDOR SEGMENT DATA SHEETS 
 

A.4.1  Segment A – San Joaquin/Alameda County Line to North Flynn Road 

A.4.2  Segment B – Flynn Rd. to Vasco Road 

A.4.3  Segment C – Vasco Rd. to Isabel Interchange 

A.4.4  Segment D – Isabel Interchange to I-680/Foothill Road 

A.4.5  Segment E – I-680/Foothill Rd. to Dublin Grade Summit 

A.4.6  Segment F – Dublin Grade Summit to Center Street 

A.4.7  Segment G – Center Street  to I-238/I-580 Interchange 

A.4.8  Segment H – I-238/I-580 Interchange to I-880/I-238 Interchange 
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Figure A-4.1 

I-580 SEGMENT A DATA 

TITLE DATA 

Features Data 
County, City Alameda County 
Facility type Freeway 
Existing Facility 8F 
2035 Year Concept* 11F (2H/1TCL) 

Segment Characteristics   

Segment Limits San Joaquin/Alameda County Line to North Flynn Rd. 

Begin/ End Post Mile Alameda 580 PM 0.39-5.98 

Length 5.59 

Terrain  Mountainous 

Land Use Rural 

Grade % (Postmile to Postmile) 2 % 

Auxilliary Lanes EB / WB No 

HOV lanes No 

Parallel Arterials No 

Scenic Highway No 

Assembly District 15 

Senate District 9 

Multi Modal   

Bikeways/Bike lanes No 

Transit Provider AC Transit, Wheels 

Rail Station(s) No 

Park and Ride No 

Traffic Information   

Actual Fatality + Injury Rate this segment (3-yr period) .19 

Statewide Fatality + Injury Rate  .20 

Actual Total Accident Rate this segment (3-yr period) .50 

Statewide Total Accident Rate  .52 

AADT 2007 41,000-144,000 

AADT 2035 77,000-270,000 

Vehicle Hours of Delay (AM Peak) + Direction 5,607 

Vehicle Hours of Delay (PM Peak) + Direction 4,056 

EB Volumes  2008 (Peak Period Demand) 33,596 

WB Volumes 2008 (Peak Period Demand)  22,637 

EB Volumes 2035 (Peak Period Demand)  58,205 

WB Volumes 2035 (Peak Period Demand)  47,306 

Truck Volumes 2006 19,000 

Truck Traffic: Truck percentage of AADT 12.5 

5+ Axle Truck Percentage of Truck AADT 82.9 

*F-Freeway; H-HOV or HOT Lane; TCL-Truck Climbing Lane 



Figure A-4.2 

I-580 SEGMENT B DATA 

TITLE DATA 

Features Data 
County, City Alameda County, City of Livermore 

Facility type Freeway 

Existing Facility 8F 

2035 Year Concept* 12F (3H/1TCL) 

Segment Characteristics   

Segment Limits Flynn Rd. to Vasco Rd. 

Begin/ End Post Mile Alameda 580 PM 5.98-9.68 

Length 3.7 

Terrain  Mountainous/Flat 

Land Use Rural/Urbanized 

Grade % (Postmile to Postmile) 4 % 

Auxilliary Lanes EB / WB 
Yes (EB) N. Vasco Rd.(9.68) to Greenville/Southfront Rd.
(8.28), (WB) Greenville/Northfront Rd. (8.29) to N. Vasco 
Rd. (9.68) 

HOV lanes No 

Parallel Arterials No 

Scenic Highway No 

Assembly District 15 

Senate District 9 

Multi Modal   

Bikeways/Bike lanes Bikeway: Vasco Rd/Scenic Ave. 

Transit Provider AC Transit, Wheels 

Rail Station(s) ACE 

Park and Ride No 

Traffic Information   

Actual Fatality + Injury Rate this segment (3-yr period) .27 

Statewide Fatality + Injury Rate  .29 

Actual Total Accident Rate this segment (3-yr period) .72 

Statewide Total Accident Rate  .80 

AADT 2007 144,000-153,000 

AADT 2035 262,000-278,000 

Vehicle Hours of Delay (AM Peak) + Direction 5,607 

Vehicle Hours of Delay (PM Peak) + Direction 4,056 

EB Volumes  2008 (Peak Period Demand) 32,837 

WB Volumes 2008 (Peak Period Demand)  23,098 

EB Volumes 2035 (Peak Period Demand)  57,967 

WB Volumes 2035 (Peak Period Demand)  43,818 

Truck Volumes 2006 15,800 

Truck Traffic: Truck percentage of AADT 10.4 
5+ Axle Truck Percentage of Truck AADT 84.4 
*F-Freeway; H-HOV or HOT Lane; TCL-Truck Climbing Lane 



Figure A-4.3 

I-580 SEGMENT C DATA 
TITLE DATA 

Features Data 
County, City Alameda County, City of Livermore 

Facility type Freeway 

Existing Facility 8F 

2035 Year Concept* 11F (3H) 

Segment Characteristics   

Segment Limits Vasco Rd. to Isabel Interchange 

Begin/ End Post Mile Alameda 580 PM 9.68-14.20 

Length 4.52 

Terrain  Flat 

Land Use Urbanized 

Grade % (Postmile to Postmile) Relatively flat 

Auxilliary Lanes EB / WB No 

HOV lanes Yes 

Parallel Arterials No 

Scenic Highway No 

Assembly District 15 

Senate District 9 

Multi Modal   

Bikeways/Bike lanes Bikeways: Vasco Rd/Scenic Ave., Dublin Blvd., Portola 

Transit Provider AC Transit, Wheels, Tri-Delta Transit 

Rail Station(s) ACE 

Park and Ride Livermore (Portola near Alviso Place, 1/2 mile from I-580); Liver-
more Transit Station (free parking) 

Traffic Information   

Actual Fatality + Injury Rate this segment (3-yr period) .26 

Statewide Fatality + Injury Rate  .31 

Actual Total Accident Rate this segment (3-yr period) .75 

Statewide Total Accident Rate  .96 

AADT 2007 182,000-195,000 

AADT 2035 278,000-298,000 

Vehicle Hours of Delay (AM Peak) + Direction 5,607 

Vehicle Hours of Delay (PM Peak) + Direction 4,056 

EB Volumes  2008 (Peak Period Demand) 39,323 

WB Volumes 2008 (Peak Period Demand)  28,217 

EB Volumes 2035 (Peak Period Demand)  57,606 

WB Volumes 2035 (Peak Period Demand)  45,509 

Truck Volumes 2006 20,600-21,500 

Truck Traffic: Truck percentage of AADT 11.2-12.2 

5+ Axle Truck Percentage of Truck AADT 76.7 
*F-Freeway; H-HOV or HOT Lane; TCL-Truck Climbing Lane 



Figure A-4.4 

I-580 SEGMENT D DATA 
TITLE DATA 

Features Data 
County, City Alameda County, City of Pleasanton, City of Dublin 

Facility type Freeway 

Existing Facility 6F-8F 

2035 Year Concept* 11F (3H) 
Segment Characteristics   

Segment Limits Isabel Interchange to I-680/Foothill Rd 
Begin/ End Post Mile Alameda 580 PM 14.20-21.43 

Length 7.23 

Terrain  Flat 

Land Use Urbanized 

Grade % (Postmile to Postmile) Relatively flat 

Auxilliary Lanes EB / WB 

Yes (EB) Hopyard (19.85) to Hacienda (18.82), Hacienda (18.82) to 
Santa Rita (17.99), Santa Rita (17.99) to El Charro (16.70), Foothill Rd. 
(21.42) to I-680 (20.71); (WB) Tassajara (17.94) to Hacienda (18.82), 
Hacienda (18.82) to Hopyard/Dougherty (19.85), Dougherty/Hopyard 
(19.85) to I-680 (20.71), I-680 (20.71) to San Ramon (21.42)  

HOV lanes No 

Parallel Arterials Stanley Blvd., Stoneridge Dr., Dublin Blvd. 

Scenic Highway No 

Assembly District 15, 18, 20 

Senate District 9, 10 

Multi Modal   

Bikeways/Bike lanes Bikeways: Iron Horse Trail, Foothill Rd., Stanley Blvd., Stoneridge 

Transit Provider AC Transit, Wheels, Tri-Delta Transit 

Rail Station(s)  BART, ACE 

Park and Ride East Airway/Rutan; Koll Center/Tassajara Rd;   Johnson Dr./Stonridge 

Traffic Information   

Actual Fatality + Injury Rate this segment (3-yr period) .32 

Statewide Fatality + Injury Rate  .33 

Actual Total Accident Rate this segment (3-yr period) 1.18 

Statewide Total Accident Rate  1.04 

AADT 2007 195,000-212,000 

AADT 2035 282,000-306,000 

Vehicle Hours of Delay (AM Peak) + Direction 5607 

Vehicle Hours of Delay (PM Peak) + Direction 4,056 

EB Volumes  2008 (Peak Period Demand) 39,323 

WB Volumes 2008 (Peak Period Demand)  30,443 

EB Volumes 2035 (Peak Period Demand)  54,302 

WB Volumes 2035 (Peak Period Demand)  46,561 

Truck Volumes 2006 14,200-16,400 

Truck Traffic: Truck percentage of AADT 6.7-9.1 

5+ Axle Truck Percentage of Truck AADT 63.9-64.5 
*F-Freeway; H-HOV or HOT Lane; TCL-Truck Climbing Lane 



Figure A-4.5 

I-580 SEGMENT E DATA 
TITLE DATA 

Features Data 
County, City Alameda County, City of Dublin 

Facility type Freeway 

Existing Facility 8F 

2035 Year Concept* 10F (2H) 

Segment Characteristics   

Segment Limits I-680/Foothill Rd. to Dublin Grade summit 

Begin/ End Post Mile Alameda 580 PM 21.43-23.72 

Length 2.29 

Terrain  Flat/Rolling 

Land Use Urbanized/Rural 

Grade % (Postmile to Postmile) Relatively flat 

Auxilliary Lanes EB / WB No 

HOV lanes No 

Parallel Arterials No 

Scenic Highway No 

Assembly District 15, 18, 20 

Senate District 10 

Multi Modal   

Bikeways/Bike lanes No 

Transit Provider AC Transit, Wheels 

Rail Station(s) No 

Park and Ride No 

Traffic Information   

Actual Fatality + Injury Rate this segment (3-yr period) .18 

Statewide Fatality + Injury Rate  .30 

Actual Total Accident Rate this segment (3-yr period) .46 

Statewide Total Accident Rate  .83 

AADT 2007 182,000 

AADT 2035 249,000 

Vehicle Hours of Delay (AM Peak) + Direction 4,451 

Vehicle Hours of Delay (PM Peak) + Direction 7,336 

EB Volumes  2008 (Peak Period Demand) 30,027 

WB Volumes 2008 (Peak Period Demand)  23,851 

EB Volumes 2035 (Peak Period Demand)  38,954 

WB Volumes 2035 (Peak Period Demand)  34,858 

Truck Volumes 2006 14,200 

Truck Traffic: Truck percentage of AADT 6.7 

5+ Axle Truck Percentage of Truck AADT 64.5 
*F-Freeway; H-HOV or HOT Lane; TCL-Truck Climbing Lane 

  



Figure A-4.6 

I-580 SEGMENT F DATA 
TITLE DATA 

Features Data 
County, City Alameda County, City of Castro Valley 

Facility type Freeway 

Existing Facility 8F 

2035 Year Concept* 10F (2H) 

Segment Characteristics   

Segment Limits Dublin Grade summit to Center St. 

Begin/ End Post Mile Alameda 580 PM 23.72-28.75 

Length 5.03 

Terrain  Rolling 

Land Use Rural/Urbanized 

Grade % (Postmile to Postmile) Relatively flat 

Auxilliary Lanes EB / WB No 

HOV lanes No 

Parallel Arterials No 

Scenic Highway No 

Assembly District 18, 20 

Senate District 9, 10 

Multi Modal   

Bikeways/Bike lanes No  

Transit Provider AC Transit, Wheels 

Rail Station(s) BART 

Park and Ride No 

Traffic Information   

Actual Fatality + Injury Rate this segment (3-yr period) .13 

Statewide Fatality + Injury Rate  .30 

Actual Total Accident Rate this segment (3-yr period) .45 

Statewide Total Accident Rate  .85 

AADT 2007 181,000-182,000 

AADT 2035 249,000-250,000 

Vehicle Hours of Delay (AM Peak) + Direction 4,451 

Vehicle Hours of Delay (PM Peak) + Direction 7,336 

EB Volumes  2008 (Peak Period Demand) 30,312 

WB Volumes 2008 (Peak Period Demand)  23,865 

EB Volumes 2035 (Peak Period Demand)  39,664 

WB Volumes 2035 (Peak Period Demand)  34,826 

Truck Volumes 2006 14,200 

Truck Traffic: Truck percentage of AADT 6.7 

5+ Axle Truck Percentage of Truck AADT 64.5 
*F-Freeway; H-HOV or HOT Lane; TCL-Truck Climbing Lane 



Figure A-4.7 

I-580 SEGMENT G DATA 
TITLE DATA 

Features Data 
County, City Alameda County, City of Castro Valley, City of Hayward 

Facility type Freeway 

Existing Facility 6F-8F 

2035 Year Concept* 10F (2H) 
Segment Characteristics   

Segment Limits Center St. to I-238/I-580 Interchange 

Begin/ End Post Mile Alameda 580 PM 28.75-30.80 

Length 2.0 

Terrain  Rolling/Flat 

Land Use Urbanized 

Grade % (Postmile to Postmile) Relatively flat 

Auxilliary Lanes EB / WB Yes (EB) Foothill Blvd. (30.58) to Center St. (28.74),  
(WB) Castro Valley Blvd. (30.55) to I-580 WB (30.80) 

HOV lanes No 

Parallel Arterials No 

Scenic Highway No 

Assembly District 18, 20 

Senate District 9, 10 

Multi Modal   

Bikeways/Bike lanes Bikeway: A St. 

Transit Provider AC Transit, Wheels 

Rail Station(s) BART 

Park and Ride Center Street (East of Center St. at I-580);  John Drive  
(North side of Foothill Blvd) 

Traffic Information   

Actual Fatality + Injury Rate this segment (3-yr period) .31 

Statewide Fatality + Injury Rate  .30 

Actual Total Accident Rate this segment (3-yr period) 1.05 

Statewide Total Accident Rate  .92 

AADT 2007 180,000-196,000 

AADT 2035 270,000-240,000 

Vehicle Hours of Delay (AM Peak) + Direction 4,451 

Vehicle Hours of Delay (PM Peak) + Direction 7,336 

EB Volumes  2008 (Peak Period Demand) 35,362 

WB Volumes 2008 (Peak Period Demand)  24,146 

EB Volumes 2035 (Peak Period Demand)  39,916 

WB Volumes 2035 (Peak Period Demand)  32,850 

Truck Volumes 2006 9,400-10,200 

Truck Traffic: Truck percentage of AADT 5.7-6.1 

5+ Axle Truck Percentage of Truck AADT 64.0-68.5 
*F-Freeway; H-HOV or HOT Lane; TCL-Truck Climbing Lane 



Figure A-4.8 

I-238 SEGMENT H DATA 
TITLE DATA 

Features Data 
County, City Alameda County, City of San Leandro 

Facility type Freeway 

Existing Facility 6F 

2035 Year Concept* 6F 

Segment Characteristics   

Segment Limits I-238/I-580 Interchange to I-880/I-238 Interchange 

Begin/ End Post Mile Alameda 238 PM 14.46-16.69 

Length 2.23 

Terrain  Flat 

Land Use Urbanized 

Grade % (Postmile to Postmile) Relatively flat 

Auxilliary Lanes WB Yes (WB) I-580 EB (R014.46) to E 14th St (14.93)  

HOV lanes No 

Parallel Arterials No 

Scenic Highway No 

Assembly District 18 

Senate District 10 

Multi Modal   

Bikeways/Bike lanes Bikeway: Hesperian Blvd. 

Transit Provider AC Transit, Wheels 

Rail Station(s) BART 

Park and Ride No 

Traffic Information   

Actual Fatality + Injury Rate this segment (3-yr period) .52 

Statewide Fatality + Injury Rate  .36 

Actual Total Accident Rate this segment (3-yr period) 1.71 

Statewide Total Accident Rate  1.02 

AADT 2007 82,000-133,000 

AADT 2035 135,000-219,000 

Vehicle Hours of Delay (AM Peak) + Direction 301 

Vehicle Hours of Delay (PM Peak) + Direction 202 

EB Volumes  2008 (Peak Period Demand) 20,126 

WB Volumes 2008 (Peak Period Demand)  14,653 

EB Volumes 2035 (Peak Period Demand)  32,588 

WB Volumes 2035 (Peak Period Demand)  24,787 

Truck Volumes 2006 6,200-17,700 

Truck Traffic: Truck percentage of AADT 7.6-13.3 

5+ Axle Truck Percentage of Truck AADT 62.9-70.3 
*F-Freeway; H-HOV or HOT Lane; TCL-Truck Climbing Lane 
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Rte Post Mile  EA 
T2035* 

Ref# 
Project Description Planned Programmed 

580 0.0/R21.4   230665 
Widen to add express lane/convert HOV lane to express 

lane I-580 WB from Foothill Rd. to SJ County line. 
X   

580 0.0/R21.4   230666 
Widen to add express lane I-580 EB from Greenville Rd. 

to SJ County line. 
X   

580 0.0/31.0 15113   Ramp Metering/HOV   SHOPP 

580 R4.9/R8.2 4A070 22013 EB Truck Climbing Ln.   
SHOPP 

(TCIF) 

580 R7.8/19.1 29081 22765 EB HOV; Aux Lns Seg. 3    CMIA 

580 8.2   21477 Reconstruct I/C at I-580/Greenville Rd. X   

580 8.2/18.8   230083 
Tri-Valley Transit Access: Acquire R/W from  

Hacienda Dr. to Greenville Rd. I/C 

Regional Tran-

sit Expansion 

Prgm 

  

580 R8.2/R21.4   230667 
Convert HOV to express lane I-580 EB from Foothill Rd. 

to Greenville Rd.  
  ARRA/Local 

580 9.3/10.1 23810 21100 Modify I/C at Vasco Rd.    STIP 

580 10.0   21475 Improve I-580/First St. I/C 
2000  

Measure B 
  

580 10.0/14.2 29082 230608 
WB HOV Ln; Greenville to San Ramon/Foothill Rd -  

aux lane between First Ave. and Isabel Ave. 
  CMIA               

580 14.2   230132 
Improve I-580/Isabel Ave. I/C (including streetscaping, 

bicycle/pedestrian improvements 
X   

580 14.9/17.9   21456 
Construct aux lanes between Santa Rita Rd./Tassajara 

Rd. and Airway Blvd. 

2000  

Measure B 
  

580 17.9/20.7   230684 

I-680/I-580 I/C - widen to add express lane direct  

connector and EB express lane on I-580 to Tassajara 

Rd. 

X   

580 (19.7)   230630 
Tri-Valley Transit Access:  construct WB off-ramp to  

connect I-580 to Dublin/Pleasanton BART station 

Regional Tran-

sit Expansion 

Prgm 

  

580 (19.8)   21460 

Construct bicycle/pedestrian roadway in existing ALA 

Co. and Southern Pacific r/W between Dublin/Pleasant 

BART station and Dougherty Rd; construct bus lane on  

Dougherty Rd. 

2000  

Measure B 
  

580 
various  

locations 
  22777 Reconstruct on- and off-ramps on I-580 in Castro Valley 

2000  

Measure B 
  

580/ 

238 

Various 

locations 
  230091 

Install traffic monitoring systems, signal priority and co-

ordination, ramp metering, HOV bypass lanes in I-880,  

I-238, I-580 corridors 

X   

Table A.5.1: Programmed/Planned Improvement List (dated 04/28/10) 

A.5 PROGRAMMED/PLANNED IMPROVEMENT LIST 
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A.6 10-YEAR PAVEMENT MANAGEMENT PLAN—ALAMEDA COUNTY ROUTE 580 
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A.7 LETTER OF COMMITMENT 
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A.8 METROPOLITAN TRANSPORTATION COMMISSION RESOLUTION NO. 3794 
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A.9 CORRIDOR CONCEPT 

The Corridor Concept conveys Caltrans’ vision for a 

route with respect to corridor capacity and operations for 

a 25-year planning horizon. Table A.9.1 outlines the  

I-580 East CSMP Corridor concept. 

The Corridor Concept is derived from examination of 

strategies and projects recommended in the CSMP tech-

nical analysis report. The CSMP technical analysis was 

done with sensitivity to information contained in current 

approved planning documents and operations plans, 

local and regional input, and review of Freeway Agree-

ments. 

The Corridor Concept supersedes previous “route con-

cepts” documented in District 4 (D4) 1980s Route Con-

cept Reports (RCRs) and facility and operational con-

cepts in 2001-02 Transportation Corridor Concept Re-

ports (TCCRs).  

Concept Rationale 

Caltrans and its partners have strategies and projects to 

address poor performance within the I-580 East CSMP 

Corridor. Short-term improvements include operational, 

ITS and capacity increasing projects. Long-term im-

provements include enhanced HOV/HOT lanes and in-

terchange projects. 

Segment County Segment Description 
Existing 

Facility 

25-yr  

Concept 

Segment A 

580 PM 0.39-5.98 

ALA San Joaquin/Alameda County Line to North Flynn Rd. 8F 11F 

(2H/1TCL) 

Segment B 

580 PM 5.98-9.68 

ALA Flynn Rd. to Vasco Rd. 8F 12F 

(3H/1TCL) 

Segment C 

580 PM 9.68-14.20 

ALA Vasco Rd. to Isabel Interchange 8F 11F (3H) 

Segment D 

580 PM 14.20-21.43 

ALA Isabel Interchange to I-680/Foothill Rd. 6F-8F 11F (3H) 

Segment E 

580 PM 21.43-23.72 

ALA I-680/Foothill Rd. to Dublin Grade summit 8F 10F (2H) 

Segment F 

580 PM 23.72-28.75 

ALA Dublin Grade summit to Center St. 8F 10F (2H) 

Segment G 

580 PM 28.75-30.80 

ALA Center St. to I-238/I-580 Interchange 6F-8F 10F (2H) 

Segment H 

238 PM 14.46-16.69 

ALA I-238/I-580 Interchange to I-880/I-238 Interchange 6F 6F 

 
F  =  F r e e w a y  
H  =  H O V  o r  H O T  L a n e  
T C L  =  T r u c k  C l i m b i n g  L a n e  

Table A.9.1: Corridor Concept for I-580 East CSMP  
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AADT—Annual Average Daily Traffic 

AB—Assembly Bill  

ABAG—Association of Bay Area Governments 

ACCMA—Alameda County Congestion  
Management Agency 

ACE—Alamont Commuter Express 

ACS—American Community Survey 

ACTA—Alameda County Transportation  
Authority 

ACTIA—Alameda County Transportation  
Improvement Authority 

ALA—Alameda County 

ARRA—American Recovery and  
Reinvestment Act 

BAAQMD—Bay Area Air Quality Management 
District 

BART—Bay Area Rapid Transit 

BCDC—Bay Conversation and Development 
Commission 

BNSF—Burlington Northern Santa Fe 

CALEPA—California Environmental Protection 
Agency 

Caltrans—California Department of  
Transportation’ 

CARB—California Air Resources Board 

CC—Contra Costa County 

CCTV—Closed Circuit Television 

CEQA—California Environmental Quality Act 

CHP—California Highway Patrol 

CMIA—Corridor Mobility Improvement Account 

CMS—Congestion Management System 

CNDDB—California Natural Diversity Database 

CO—Carbon Monoxide 

CSMP—Corridor System Management Plan 

CTC—California Transportation Commission 

CTP—California Transportation Plan 

CZMA—Coastal Zone Management Act 

EA—Environmental Assessment 

EB—Eastbound 

EIS—Environmental Impact Statement 

EMS—Extinguishable Message Signs 

EPA—Environmental Protection Agency 

FED/CAL—Federal/California 

FHWA—Federal Highway Aministration 

FOCUS—Focus Our Future 

FPI—Freeway Performance Initiative 

FSP—Freeway Service Patrol 

FTA—Federal Transit Administration 

GHG—Greenhouse Gas 

HAR—Highway Advisory Radio 

HOT—High Occupancy Toll 

HOV—High Occupancy Vehicle 

IRRS—Interregional Road System 

ITS—Intelligent Transportation System 

ITSP—Interregional Transportation  
Strategic Plan 

LAVTA—Livermore Amador Valley Transit 
Authority 

LLNL—Lawrence Livermore National  
Laboratory 

LVK—Livermore Municipal Airport 

mins—Mean Delay/Person 

mph—Mean Person Speed 

MPO—Metropolitan Transportation  
Commission 

MRN—Marin County 

MTC—Metropolitan Transportation  
Commission 

NEPA—National Environmental Policy Act 

NITSA—National ITS Architecture 

NOx—Nitrogen Oxide 

NPDES—National Pollutant Discharge  
Elimination System 

NRHP—National Registry of Historical Places 

O3—Ozone 

PDA—Planning Development Area 

PeMS—Performance Monitoring System 

PHD—Person Hours of Delay 

PHT—Person Hours of Travel 

PM—Particulate Matter 

PMT—Person Miles of Travel 

RCR—Route Concept Report 

RM—Ramp Metering 

RTP—Regional Transportation Plan 

RTPA—Regional Transportation Planning 
Agency 

SB—Senate Bill 

SCL—Santa Clara County 

SCS—Sustainable Community Strategy 

SGP—Strategic Growth Plan 

SHELL—State Highway Extra Legal Load 

SHOPP—State Highway Operations and  
Protection Program 

SM—San Mateo County 

SOL—Solano County 

SON—Sonoma County 

SOV—Single Occupancy Vehicle 

SR—State Route 

STAA—Surface Transportation Assistance Act 

STIP—State Transportation Improvement  
Program 

SWITSA—California ITS Architecture and  
System Plan 

T/E—Threatened/Endangered 

TAC—Technical Advisory Committee 

TASAS—Traffic Accident Surveillance and 
Analysis System 

TCCR—Transportation Corridor Concept  
Report 

TCIF—Trade Corridors Improvement Program 

TDM—Transportation Demand Management 

TMC—Transportation Management Center 

TMS—Traffic Monitoring Station 

TMSMP—Transportation Management System 
Master Plan 

TOS—Traffic Operations System 

UPRR—Union Pacific Railroad 

VHD—Vehicle Hours of Delay 

VMT—Vehicle Miles Traveled 

WB—Westbound 

WIM—Weigh-in Motion 

A.10 ACRONYMS LIST 
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Volume II: Appendix 2 
(technical documents) 

The following technical memorandums present 1) supporting information 

and schematics for the recommended improvements with attachments de-

tailing short-term improvement cost estimates and long-term improvement 

cost estimates, 2) the travel demand forecasting and traffic operations 

analysis methodology and 3) the traffic microsimulation approach used for 

the I-580 East CSMP Corridor technical analysis.        

 
Attached Documents: 

Memorandum  

I-580 CSMP Recommended Improvement Projects Schematics and Cost 

Estimates (Task Order 5: deliverables 4B and 4C) Revised, Dowling Associ-

ates, Inc. dated May 19, 2009 

Memorandum  

Travel Demand Forecasting and Traffic Operations Analysis Methodology 

(FINAL), Dowling Associates, Inc. dated September 12, 2008  

(revised September 27, 2008) 

Memorandum 

Traffic Microsimulation Approach (FINAL), Dowling Associates, Inc. dated 

September 12, 2008 (revised September 27, 2008) 



Dowling Associates, Inc. 
180 Grand Ave., Suite 250, Oakland, CA 94612 • (510) 839-1742 • FAX: (510) 839-0871 
428 J Street, Suite 500, Sacramento, CA 95814 • (916) 266-2190 • FAX: (916) 266-2195 
 

1 
 

Memorandum 

To: Albert Yee, Joy Lee, Mike Kerns, Joanna Fox MTC 

From: Richard Dowling, Pratyush Bhatia 

Project: 
MTC/Caltrans I-580 Corridor System Management Plan Technical Support 
(P06106.8) 

Date: May 19, 2009 

Subject: 
I-580 CSMP Recommended Improvement Projects Schematics and Cost Estimates (Task 
Order 5: deliverables 4B and 4C) Revised 

File: 
c:\work\proj\06106_08 mtc ala580 csmp\task order 5 analysis\task 4 evaluation\4c cost estimates\ala580 costs deliv 
4b4c2.doc 

 
This memo presents the schematic layouts and construction cost estimates for the draft recommended 
short-term and long-term improvements for the corridor.  These estimates do not take into account 
impacts of the improvements on agency maintenance and operation costs over the lifetime of the 
improvement. 
 
Schematic layouts and cost estimates were not prepared for those improvements for which cost estimates 
were already available in a published plan, such as MTC’s Transportation 2035 Plan for the San 
Francisco Bay Area. 
 
Supporting information and schematics for the recommended improvements for which there were no pre-
existing cost estimates were prepared by Dave Melis and Jihyoung Kim of Mark Thomas and Company.  
This supporting information and schematics are contained in two separate attachments: 
 
Attachment 1: I-580 CSMP-Exhibit 1-Short Term Impro vements.pdf  (Source: Mark, Thomas & 
Company) contains detailed cost estimates for short-term improvements 2, 3,4,5,8,9,12 & 13(b. through 
f.) and 14 as shown in Exhibit 3. This attachment also contains schematics for the short term 
improvements 2a, 3a, 8, 9 and 12. 
 
Attachment 2: I-580 CSMP-Exhibit 2-Long Term Improv ements.pdf  (Source: Mark, Thomas & 
Company) contains detailed cost estimates for long-term improvements 18, 19 and 33 as shown in. 
Exhibit 10. This attachment also includes schematics for the long-term improvements 18(a. through d.), 
19a, 19b, 23, 25, 26 and 27. 
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Key to Detailed Cost Estimates and Schematics (The Attachments) 
 
The two attachments were prepared by Mark Thomas and Company prior to finalizing the recommended 
improvements. In addition, several recommended improvements already had cost estimates available 
from other sources. Consequently, the following key is provided to assist readers in locating the finalized 
recommended improvements in the Mark Thomas attachments.   
 
Attachment 1: I-580 CSMP-Exhibit 1-Short Term Impro vements.pdf  (Source: Mark, Thomas & 
Company) contains detailed cost estimates for short-term improvements 2, 3,4,5,8,9,12 & 13 (b. through 
f.) and 14(b, c, e and f) as shown in Exhibit 3. This attachment also contains schematics for the short term 
improvements 2a, 3a, 8, 9 and 12. 
 
Attachment 2: I-580 CSMP-Exhibit 2-Long Term Improv ements.pdf  (Source: Mark, Thomas & 
Company) contains detailed cost estimates for long-term improvements 18, 19 and 33 as shown in. 
Exhibit 10. This attachment also includes schematics for the long-term improvements 18(a. through d.), 
19a, 19b, 23, 25, 26 and 27. 

These two attachments with the detailed cost estimates have different labels for the corresponding short-
term and long-term improvement numbers used in the report and in this memo. Exhibit 1 and Exhibit 2 
provides a key for reference between project numbers in this memo and the attachment. Alternatively, the 
projects can be identified by the Project Description in the attachments. No detailed cost estimates are 
attached for the improvements highlighted in grey. Schematics are attached for the improvements 
highlighted in red. 
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Exhibit 1: Reference Key for Attachment #1 Short Te rm Improvements 
 

Recommended Short-Term Improvements 
Project No. 

(Attachment 1) 
Freeway Management Improvements  

1. Increase capacity at the following metered on ramps N/A 
2. Increase storage capacity for following metered on-ramps 2a 
3. Install ramp meters with HOV lanes (where Right of Way allows)  3a. 
4. ITS improvements in corridor N/A 
5. Increase capacity of HOT lane EB between Santa Rita/Tassajara On and First 

Street Off.* 4 

6. Increase capacity of HOT lane WB between First Street On and Santa 
Rita/Tassajara Off * 

5 

7. Add 4th truck to Freeway Service Patrol Beat #22  N/A 
Surface Street Management Improvements  

8. Continue Improvement of Signal System Coordination N/A 
Freeway Capacity Improvements  

9. Construct separate off-ramp WB 580 to access SB 680 SB loop ramp. 8 
10. Accelerate Construction of WB auxiliary lane between N. Livermore and Isabel. 9 
11. Accelerate Construction of WB auxiliary lane between Isabel and Airway  N/A 
12. Accelerate Construction of WB auxiliary lane between Fallon and Tassajara N/A 
13. Add 4th lane WB from Mission/East 14th off to I-880 SB off. 12 
14. Accelerate Construction of EB auxiliary lane between Isabel N. Livermor 13 

Surface Street Capacity Improvements  
15. Spot Intersection capacity improvements: by Name 

Transit Improvements N/A 
N/A = Not applicable.   

* There are other less expensive options for increasing HOT lane capacity, such as increasing the 
occupancy requirement for HOV use of the HOT lanes.  This cost estimate deals with only the most 
expensive option, adding a second lane. 
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Exhibit 2: Reference Key for Attachment #2 Long Ter m Improvements 

Recommended Long-Term Improvements 
Project No. 
(Attachment 2) 

Freeway Management Improvements   
18. Extend Single HOT lanes: 

• Westbound between I-680 and Redwood Road. 
• Eastbound between Redwood Road and Hacienda. 
• Westbound between I-205/Mountain House Parkway and Greenville Road 
• Eastbound between Greenville Road and I-205/Mountain House Parkway 

1a 
1b 
1c 
1d 

19. Extend Higher Capacity HOT lanes*: 
• Westbound between Santa Rita and I-680 
• Eastbound between First Street and Vasco Road. 

2a 
2b 

20. Construct Direct Ramp I-580 WB to I-680 SB  N/A 
Surface Street Management Improvements   

21. Signal coordination, incident detection, incident management. N/A 
22. Add HOT lanes both directions to SR 84 between I-580 and I-680. N/A 

Freeway Capacity Improvements   
23. Reconstruct San Ramon/Foothill Road Interchange Schematic Only 
24. Reconstruct Hacienda Drive Interchange N/A 
25. Reconstruct First Street Interchange Schematic Only 
26. Reconstruct Vasco Road Interchange Schematic Only 
27. Reconstruct Greenville Road Interchange Schematic Only 
28. Not Used  

Surface Street Capacity Improvements   
29. Widen SR 84 to 4 lanes divided expressway I-680 to Isabel Avenue to Stanley  N/A 
30. Widen SR 84 (Isabel Parkway) to 6-lane expressway Stanley to Jack London  N/A 
31. Widen Byron Highway (SR 239) to 4 lane divided expressway from SR 4 

Bypass to I-205 
N/A 

32. El Charro Road extension to Stanley Blvd. (off loads Santa Rita interchange) N/A 
Transit Improvements   

33. Double Track Union Pacific (ACE) rail line Tracy to Livermore 16 
34. Increase ACE train service to 7 trains. N/A 
35. Altamont Rail Corridor Speed and Safety Improvements (90 mph) N/A 
36. Extend BART to ACE/Livermore Station and I-580/Greenville Road Station N/A 
37. Cross-Platform transfer BART/ACE at Livermore Station N/A 
38. Cross-Platform transfer ACE/High Speed Rail at San Jose Station N/A 
39. Integrate BART/ACE Monthly Passes N/A 
40. Bus Rapid Transit between major Livermore employers (Lawrence Livermore 

Lab) and BART/ACE train Livermore Station 
N/A 

Gateway Constraint and Other Measures   
41. Restrict I-580 over Altamont Pass to 8 mixed-flow lanes (4 each direction). N/A 
42. Safety Improvements (including signing, striping, signalization, realignments, 

passing lanes, median barriers, increased speed enforcement) to Altamont 
Pass Road and Patterson Pass Road to accommodate expected diverted SOV 
demand. 

N/A 

N/A = Not Applicable 
* There are other less expensive options for increasing HOT lane capacity, such as increasing the 
occupancy requirement for HOV use of the HOT lanes.  This cost estimate deals with only the most 
expensive option, adding a second lane. 
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General Overview of Cost Estimation Procedures 
[This section prepared by Dave Melis of Mark Thomas and Company] 
 
The methodology for the preparation of the cost estimates for the recommended short and long term 
improvements within the I-580 corridor began with the development of conceptual layouts for each 
individual project, where the proposed improvements were overlaid on an aerial photograph to determine 
the various items of work that would need to be performed.  Because there were distinct types of projects 
(freeway widening, local roadway widening and intersections, and interchange reconstruction), a number 
different templates (spreadsheets) were generated to estimate the costs of each type of project.  These 
templates were created based on previous similar project experience and modified according to be 
pertinent for the current projects. 
 
The consultant team’s engineers looked at each project and compiled a list of standard construction items 
that could be quantified and estimated.  Items such as roadway excavation, new pavement, ramp 
metering, and traffic signals could be calculated and estimated based off of historical pricing data from 
Caltrans and other sources.  While ramp metering and traffic signals could be tabulated by counting the 
number of installations; the depth required for roadway excavation and pavement structural section were 
assumed as parameters and calculated based off the area that needed to be paved or removed.  
Separate unit costs were developed for HMA (asphalt) and PCC (concrete) pavements. 
 
The work required for each project was separated into roadway items, structure items (bridges), and right 
of way items.  Structures and right of way costs were based upon square foot of each surface area, and 
applying “typical” unit costs for the construction and acquisition, respectively. 
 
Certain assumptions were based on the breakdown of the various types of work from past freeway 
improvement projects.  The consultant team developed charts which provided guidance for what 
percentage the various items of work contribute to the total project cost.  Pavement sections are generally 
the largest cost of a project and were easily quantified and estimated.  Therefore, the pavement costs 
were used as a baseline, while other items were calculated as a percentage of the roadway costs.  An 
example of this is for freeway widening, where historically 74% of the total cost can be attributed to the 
pavement section.  Pavement delineation and roadside signs are historically 3% the total cost of a 
project. Using these percentages and the cost of the new pavement, the cost for pavement delineation 
and roadside signs could be estimated.   
 
The cost estimates for the HOT lanes presented a unique challenge, since they are a relatively new to 
District 4.  The costs for the HOT lanes were calculated based on the cost of the pavement, barriers and 
other roadway costs, as well as the toll lane management subsystem and electronic toll collection system.  
Toll collection stations were assumed at each ingress/egress point along the corridor. The last cost was 
based upon the length of the HOT lane added to calculate the amount of conduit and fiber optic required 
for the corridor.  All of these costs were added together and rounded up to finalize the cost estimate per 
project.  Where a second HOT lane was added, it was assumed that some modifications to the toll 
collection system would be required, but the “backbone” of the system would already be in place. 
 
Because these are preliminary cost estimates, an appropriate contingency and allowances for 
miscellaneous items of work were estimated using percentages appropriate for the level of accuracy of 
the overall estimate.  In addition to these “hard” (i.e. construction and right of way) costs, factors were 
included to account for “soft” costs such as preliminary engineering/environmental clearance, final design, 
right of way engineering and acquisition, and construction administration/staking.  Together, the “hard” 
and “soft” costs were totaled and rounded up to provide preliminary estimates for cost of each project. 
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Cost Estimates for Recommended Short Term Improveme nts 
 
The short-term improvements are estimated to cost $62.3 million for construction. Exhibit 3 below shows 
the summary of cost estimates for the recommended short-term improvements.  
 
A detailed description of the bases of the cost estimates for recommended short-term improvements is 
provided below. Additional information on the cost estimates for improvements 2,3,4,5,8,9,12 & 13 and 14 
are provided in the attached file:I-580 CSMP- Exhibit1-Short Term Improvements.pdf (Source: Mark, 
Thomas & Company, see Attachment 1) 
 
 

Freeway Management Improvements 
 

1. Increase capacity of ramp meters above 900 vph at the following on-ramps 
• San Ramon/Foothill Road On 
• I-580 Westbound on-ramp at I-205 

 
Estimated Cost:  This improvement can be accomplished various ways.   
 
Capacity can be increased if signs are posted allowing two vehicles per green.  Caltrans experience has 
been that this might increase the maximum meter capacity by 20% rather than 100% (Many drivers in the 
second position at a meter do not take advantage of the green.)  The estimated cost is negligible in 
comparison to that of the other improvements, approximately $150 (or higher) per location to install new 
metering signs (depending on how much of the labor cost of using maintenance personnel is allocated to 
the improvement). 
 
Capacity can be more effectively increased by purchasing right of way (if necessary) and constructing a 
second lane at the meter for SOV’s.  This may run $500,000 per location (per Alan S. Chow, April 9, 
2009) varying depending on the need for additional right of way. 
 
 

2. Increase storage capacity for following metered on-ramps: 
• Hacienda Loop On to EB 580 (increase storage to 2 lanes) 
• Tassajara Loop On to EB 580 (increase storage to 2 lanes) 

 
Estimated Cost:  The estimated cost of the improvements is $2.6 million. The estimated cost at each 
ramp is approximately $1.3 million. Significant cost items include a new traffic signal ($175,000), ramp 
metering ($75,000) and roadway additions ($66,000).Detailed calculations for the Hacienda Loop On to 
EB 580 are attached (Source: Mark, Thomas & Company, see Attachment 1). 
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Exhibit 3: Cost Estimates for Recommended Short-Ter m Improvements 
 

Recommended Short-Term Improvements 
Construction 
Cost 
($million) 

Freeway Management Improvements  
1. Increase metered capacity above 900 vph at the following metered on ramps 

• San Ramon/Foothill Road On 
• I-580 Westbound on-ramp at I-205 

Negligible to 
$1.0 

2. Increase storage capacity for following metered on-ramps 
• Hacienda Loop On to EB 580 (increase storage to 2 lanes) 
• Tassajara Loop On to EB 580 (increase storage to 2 lanes) 

2.6 

3. Install ramp meters with HOV lanes (where Right of Way allows) at the following 
on-ramps 
• Hesperian Blvd. to I-238 SB 
• East 14th Street to I-238 WB 
• East Lewelling Blvd. to I-238 SB 
• Foothill Blvd. to I-238 NB 
• Foothill Blvd. to I-580 EB 
• Strobridge Avenue to I-580 EB 
• Redwood Road to I-580 EB 
• Redwood Road to I-580 WB 
• Grove Way Loop On to I-580 EB 
• Grove Way Direct On to I-580 EB 
• East Castro Valley Blvd. to I-580 WB 
• Eden Canyon Road to I-580 EB (no HOV bypass lane needed) 
• Eden Canyon Road to I-580 WB (no HOV bypass lane needed) 

35.0 

4. ITS Improvements as needed throughout the corridor 0.5 
5. Increase capacity of eastbound HOT lane EB between Santa Rita/Tassajara On 

and First Street Off. 
Negligible to 

3.8 
6. Increase capacity of westbound HOT lane between First Street On and Santa 

Rita/Tassajara Off 
Negligible to 

3.8 
7. Add 4th truck to Freeway Service Patrol Beat #22  Negligible 

Surface Street Management Improvements  
8. Continue Improvement of Signal System Coordination and Optimization with 

integration as appropriate with freeway operations. 
5.0 

Freeway Capacity Improvements  
9. Construct separate off-ramp WB 580 to access SB 680 SB loop ramp. 0.3 

10. Accelerate Construction of WB auxiliary lane between N. Livermore and Isabel. 
No Additional 

Cost 
11. Accelerate Construction of WB auxiliary lane between Isabel direct on and 

Airway Off 
No Additional 

Cost 
12. Accelerate Construction of WB auxiliary lane between Fallon/El Charro Off and 

Tassajara/Santa Rita Loop On 
No Additional 

Cost 
13. Add 4th lane WB from Mission/East 14th off to I-880 SB off. 5.6 
14. Accelerate Construction of EB auxiliary lane between Isabel direct on and N. 

Livermore off. 
No Additional 

Cost 
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Recommended Short-Term Improvements 
Construction 
Cost 
($million) 

Surface Street Capacity Improvements  
15. Spot Intersection capacity improvements: 

• East Lewelling Blvd. and Hesperian Blvd. 
• Castro Valley Blvd. and Foothill Blvd. 
• Foothill Blvd. and Grove Way 
• Redwood Road and Norbridge 
• Hopyard Road and Owens Drive 
• N. Vasco Road and Northfront Road 

4.7 

Transit Improvements  
16. Preserve frequency and number of routes of San Joaquin RTD (SMART), and 

Modesto (MAX BART) inter-regional express bus service to Dublin/Pleasanton 
BART Station 

No Added 
Capital Cost 

17. Preserve frequency and number of routes of County Connection and Tri-Delta 
express bus service to Dublin/Pleasanton BART Station 

No Added 
Capital Cost 

Other Measures  
18. None  - Management and capacity improvements are able to reduce congestion 

below current levels in the corridor. 
None 

Total $62.3 
Note: Cost estimates are for construction and do not include operating or maintenance costs over lifetime 
of improvements. 
 
 
 
 

3. Install ramp meters with HOV lanes (where Right of Way allows) at the following on-ramps: 
• Hesperian Blvd. to I-238 SB 
• East 14th Street to I-238 WB 
• East Lewelling Blvd. to I-238 SB 
• Foothill Blvd. to I-238 NB 
• Foothill Blvd. to I-580 EB 
• Strobridge Avenue to I-580 EB 
• Redwood Road to I-580 EB 
• Redwood Road to I-580 WB 
• Grove Way Loop On to I-580 EB 
• Grove Way Direct On to I-580 EB 
• East Castro Valley Blvd. to I-580 WB 
• Eden Canyon Road to I-580 EB (no HOV bypass lane needed) 
• Eden Canyon Road to I-580 WB (no HOV bypass lane needed) 

 
Estimated Cost:  The estimated cost to install ramp meters at the Hesperian to I-238 SB on-ramp is 
$2.67 million. Significant costs include new pavement ($214,000), ramp metering ($75,000) and new 
traffic signal ($175,000). Detailed calculations are attached (Source: Mark, Thomas & Company, see 
Attachment 1).The total cost at all 13 on-ramp locations was estimated to be $35 million (=13X$2.67 
million). 
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4. ITS Improvements as Needed Throughout the Corridor 
 
Listed below is a high level cost estimate for constructing, operating and maintaining the ITS 
enhancements recommended by TransCore (see Exhibit 4).  This estimate does not include the ITS field 
elements listed in the inventory information obtained from Caltrans District 4.   

A total of $515,400 of ITS enhancements are recommended for the corridor with $369,000 in capital 
improvements and $146,400 in ongoing operations and maintenance.   

 

Exhibit 4: Planning Level Cost Estimates for I-580/ I-238 ITS Improvements 

Item Description
Unit of 

Measure Qty

Capital 
Equipment 
Unit Cost

Capital 
Equipment 
Extended 

Cost

Estimate
d Useful 

Life 
(Years)

Estimated 
Annual 
O&M 
Costs

Total O&M 
Cost Total Cost

Ramp Meter

Furnish, install, and maintain 
ramp meter assembly, signal 
displays, controller, cabinet, 
detection and optimization EA 0 $48,000 $0 5 $2,700 $0 $0 

TMS

Furnish, install, and maintain 
RTMS unit for monitoring a 8 
lane freeway facility (4 lanes in 
each direction) EA 3 $13,000 $39,000 10 $580 $17,400 $56,400 

580/El Charro
580/North Flynn

580/Grant Line

CCTV

Furnish, install, and maintain 
CCTV camera with PTZ control, 
CODEC, camera tower and 
mounting and utilities EA 3 $31,000 $93,000 10 $2,300 $69,000 $162,000 

238/Hesperian
580/North Flynn

580/Grant Line

Fixed CMS

Furnish, install, and maintain 
fixed CMS unit and utilities for 
overhead structure spanning 
one direction of travel (four lane 
facility assumed) EA 1 $237,000 $237,000 10 $6,000 $60,000 $297,000 
580 WB/Eden Canyon

Total $369,000 $146,400 $515,400 

ITS Enhancement Planning Level Cost Estimate

Note:  Unit cost and useful life figure obtained fr om FHWA's IDAS system.  Unit cost figures are natio nwide averages based on 2005 
dollars  

 
 

5. Increase Capacity of Eastbound HOT lane between Santa Rita/Tassajara On and First Street Off. 
 
Estimated Cost:  HOT lane capacity available for toll paying SOV’s can be increased either by increasing 
the person occupancy requirement for free HOV use of the HOT lane from 2 to 3+ persons per vehicle, or 
by constructing a second HOT lane. 
 
The estimated cost of constructing a second HOT lane is $3.77 million. Significant cost items include 
electronic toll collection ($483,000), signing and striping ($810,000) and new traffic signal ($175,000). 
Detailed calculations are attached (Source: Mark Thomas & Company, see Attachment 1). 
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6. Increase Capacity of Westbound HOT lane between First Street On and Santa Rita/Tassajara Off 
 
Estimated Cost:  HOT lane capacity for SOV’s can be increased either by increasing the HOV 
occupancy requirement or by constructing a second HOT lane.  The estimated cost of constructing a 
second HOT lane is $3.77 million. Significant cost items include electronic toll collection ($483,000), 
signing and striping ($810,000) and new traffic signal ($175,000). Detailed calculations are attached 
(Source: Mark Thomas & Company, see Attachment 1). 
 
 

7. Add 4th truck to Freeway Service Patrol Beat #22 (I-580: Hacienda to Grant Line).  Increase 
operating hours to 5:30 AM to 9:30 AM and 3:30 PM – 7 PM. 

Estimated Cost: For fiscal year 2007-2008, an expansion of the Freeway Service Patrol (FSP) program 
was proposed.  The proposal included new service to implement six trucks on four additional beats at an 
estimated total cost of $750,000.  Since the proposed improvement on I-580 is only to add one additional 
truck and increase operating hours on an existing beat, the cost for implementing this improvement has 
been conservatively estimated to be one-sixth of the cost of the new service in 2007-2008, or $125,000. 

 

Surface Street Management Improvements 

8. Continue Improvement of Signal System Coordination and Optimization with integration as 
appropriate with freeway operations. 

Estimated Cost: The estimated cost is $5 million. The cost of signal system coordination was estimated 
for 200 signals at $10,000 per intersection. 

 

Freeway Capacity Improvements 

9. Construct separate off-ramp WB 580 to access SB 680 SB loop ramp. 

Estimated Cost:  The estimated cost is $260,000. Significant cost items include new traffic signal 
($175,000), ramp metering ($75,000) and roadway additions ($13,000). Detailed calculations are 
attached (Source: Mark Thomas & Company, see Attachment 1). 
 
 

10. Accelerate Construction of WB auxiliary lane between N. Livermore and Isabel. 
 
Estimated Cost: Auxiliary lane is part of the Isabel Interchange project. No additional cost.  
 
The estimated cost of the auxiliary lane from First Street to Isabel Avenue is $16.8 million. This is how 
much funding would need to be accelerated for this project.  Detailed calculations are attached. (Source: 
Mark, Thomas & Company, see Attachment 1). 
 
 

11. Accelerate Construction of WB auxiliary lane between Isabel direct on and Airway Off 
 
Estimated Cost: Auxiliary lane is part of the Isabel Interchange project. No additional cost. 
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12. Accelerate Construction of WB auxiliary lane between Fallon/El Charro Off and Tassajara/Santa 
Rita Loop On 

 
Estimated Cost: Auxiliary lane is part of the Fallon/El Charro Interchange Project. No additional cost.  
Total programmed funding for the WB auxiliary lanes between Airway Blvd and Tassajara Road (TIPID: 
ALA050011) based on MTC’s 2009 TIP is $4.5 million.1 The MTC’s 2035 Transportation Plan provides 
the total cost to construct auxiliary lanes on I-580 between Santa Rita Road/Tassajara Road and Airway 
Blvd.(reference no: 21456) as $5.5 million (in year of expenditure dollars).2 
 
 

13. Add 4th lane WB from Mission/East 14th off to I-880 SB off. 
 
Estimated Cost:  The estimated cost is $5.6 million. Significant cost items include clearing and grubbing 
($75,000), new traffic signal ($175,000) and street lighting ($150,000). Detailed calculations are attached 
(Source: Mark Thomas & Company, see Attachment 1). 
 
 

14. Accelerate Construction of EB auxiliary lane between Isabel direct on and N. Livermore off. 
 
Estimated Cost: Auxiliary lane is part of the Isabel Interchange project. No additional cost. 
The estimated cost is $5.4 million. This is how much would have to be accelerated.  Detailed calculations 
are attached (Source: Mark, Thomas and Company, see Attachment 1) 
 

Surface Street Capacity Improvements 
 

15. Spot Intersection Capacity Improvements 

The total estimated cost of these improvements is approximately $4.6 million. The cost estimate details of 
each intersection are provided below. 

a. East Lewelling Blvd. and Hesperian Blvd. 

Improvements: Convert east-west approaches to protected left-turn phasing by providing dual left-turn 
lanes on each approach. Convert the northbound through lane adjacent to the dual left-turn lanes to a 
third left-turn lane. The channelized right-turn lane from the southbound approach that feeds the 
westbound “auxiliary lane” would be modified so that it is controlled by the signal, which could operate on 
an overlap phase with the eastbound left-turn. Add southbound left-turn lane and northbound right-turn 
pocket.3  With these improvements the intersection will operate at LOS D during the AM Peak and LOS E 

                                                      
1 2009 Transportation Improvement Plan, Project Listings, 
http://www.mtc.ca.gov/funding/tip/2009/final/Project_Listings_Final.pdf 
 
2 Draft Transportation 2035 Plan, 2035 Change in Motion, 
http://www.mtc.ca.gov/planning/2035_plan/DRAFT/Draft_T2035_Plan.pdf 
 
3 Recommended Alternative 4 and estimated cost is from the Draft Final Report, Hesperian/Lewelling 
Intersection Traffic Assessment, prepared for City of San Leandro and Alameda County by Dowling 
Associates, Inc, October 19, 2007. 
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during the PM peak, under 2015 conditions. Exhibit 5 shows the intersection geometry with the 
recommended improvements. The bold red arrows show the lane geometry improvements and/or 
modifications. 

Estimated Cost:  The initial order of magnitude cost of the improvements at this intersection is $3.1 
million. The construction related cost is estimated to be $2,270,000 and the right-of-way related costs are 
$830,000.  Some of the significant costs items include 10,476 square feet of property acquisition 
($523,800), signal modifications ($175,000) , the median relocation on the north leg ($150,000) and 
hardscape new median (246,000). The costs were developed by conducting a less detailed quantity 
takeoff than would be done during the PS&E stage of project development, then utilizing multipliers to 
develop some of the unknown costs. A 25% contingency factor was used in developing the costs, along 
with a 10 % inflation factor.4 

Exhibit 5: Hesperian/Lewelling Intersection Improve ments 

 

b. Castro Valley Blvd. and Foothill Blvd. 

Improvements: Add a westbound left-turn lane and optimize signal timing. With these changes, the 
intersection will operate at LOS D during the AM peak and LOS D during the PM peak, under 2015 
conditions. Exhibit 6 shows the improvements at the intersection of Castro Valley and Foothill Blvd.  

                                                      
4 Summary Construction Costs, Alternative 4, Hesperian/Lewelling Intersection Traffic Assessment, 
prepared for City of San Leandro and Alameda by Dowling Associates, Inc, October 19, 2007. 
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Exhibit 6: Castro Valley and Foothill Blvd. Improve ments 

 

Estimated Cost: The estimated cost of these improvements is $360,000. Significant cost items include 
traffic handling/stage construction ($50,000), signal modifications ($50,000) and relocating utilities 
($25,000). Detailed calculations are attached (Source: Mark, Thomas & Company, see Attachment 1). 

c. Foothill Blvd. and Grove Way 

Improvements: Add eastbound left-turn lane if feasible and optimize signal timing. With these 
improvements, the intersection will operate at LOS D during the AM peak and PM peak hours. Exhibit 7 
shows the lane geometry with the improvements at Foothill Blvd. and Grove Way. 

Exhibit 7: Foothill Blvd and Grove Way Improvements  

 

Estimated Cost: The estimated cost of these improvements is $350,000. Significant cost items include 
the traffic handling/stage construction ($50,000), signal modifications ($30,000) and relocating utilities 
($20,000). Detailed calculations are attached (Source: Mark, Thomas & Company, see Attachment 1). 
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d. Redwood Road and Norbridge Avenue 

Improvement: Optimize signal timing. With this improvement, the intersection will operate at LOS C during 
the AM peak and LOS E during the PM peak, under 2015 conditions.  The estimated cost of this 
improvement is $10,000. 

e. Hopyard Road and Owens Drive 

Improvement: Add eastbound and westbound left turn lanes, change east-west phasing to protected left-
turn phasing. With this improvement, the intersection will operate at LOS E during the AM peak and LOS 
D during the PM peak, under 2015 conditions. Exhibit 8 shows the lane geometry with the improvements 
at the intersection of Hopyard Road and Owens Road. 

Exhibit 8: Hopyard Road and Owens Drive Improvement s 

 

Estimated Cost: The estimated cost of these improvements is $420,000. Significant cost items include 
the new pavement ($113,000), signal modifications ($50,000) and relocating utilities ($25,000). Detailed 
calculations are attached (Source: Mark, Thomas & Company, see Attachment 1). 

f. N. Vasco Road and Northfront Road 

Improvements: Add eastbound right turn lane and optimize signal timing. With these improvements, the 
intersection will operate at LOS C during the AM peak and LOS E during the PM peak. shows the lane 
geometry with the improvements at N. Vasco Road and Northfront Road. 

Owens Dr. 
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Exhibit 9: N. Vasco Road and Northfront Road Improv ements 

 

Estimated Cost: The estimated cost of the improvements is $390,000. Significant cost items include new 
pavement ($27,000), traffic handling/stage construction ($50,000) and signal modifications ($50,000). 
Detailed calculations are attached (Source: Mark, Thomas & Company, see Attachment 1). 

 

Transit Improvements 
16. Preserve frequency and number of routes of San Joaquin RTD (SMART), and Modesto (MAX 

BART) inter-regional express bus service to Dublin/Pleasanton BART Station 
 
The recommended transit improvement does not involve new capital or construction costs but does 
involve new operating costs. 
 
Estimated Operating Cost:  
 
San Joaquin RTD: The Total Operating Expenses of the San Joaquin RTD in 2007 and 2008 were 
$41,878,620 and $44,048,346 respectively. The 2008 expenses represent an increase of approximately 5 
% over the 2007 expenses.5 Based on information from the National Transit Database website, the 
operating expense for the San Joaquin Regional Transit District (RTD) was $113.4 per Vehicle Revenue 
Hour for 2007.6 

Modesto (MAX BART): Based on information from the National Transit Database website, the operating 
expense per Vehicle Revenue Hour for Modesto Area Express (MAX) was $69.42 for 2007.7 

 

                                                      
5 San Joaquin RTD 2008 Financial Report 
http://sanjoaquinrtd.com/cafr/pdf/SJRTD%20CAFR%206%2030%2008-%20Signed.pdf 
 
6 2007 National Transit Database 
http://www.ntdprogram.gov/ntdprogram/pubs/profiles/2007/agency_profiles/9012.pdf 
7 2007 National Transit Database 
http://www.ntdprogram.gov/ntdprogram/pubs/profiles/2007/agency_profiles/9007.pdf 
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17. Preserve frequency and number of routes of County Connection and Tri-Delta express bus 
service to Dublin/Pleasanton BART Station 

The recommended transit improvement does not involve new capital or construction costs but does 
involve new operating costs. 
 

Estimated Operating Cost:  

County Connection: The 2007 total operating cost for the Contra Costa County Transit Authority was 
$25,456,225.8 In 2007, the County Connection provided service on 30 bus routes. Two of the routes 
(routes 121 and 970) serve the Dublin-Pleasanton BART station. In 2007, the average weekday 
boardings for Route 121 were 1,222. Based on the FY 2007 Performance Standards (Source: CCCTA), 
the operating cost/passenger is $5.17/passenger. The estimated cost of this route for 2007 can then be 
calculated as $2.3 million. (=1222*365*$5.17). In 2007, the average weekday boardings for Route 970 
were 217. The estimated cost of this route for 2007 can be calculated as $410,000 
(=217*365*$5.17/passenger). The combined estimated cost of the two routes to serve the Dublin-
Pleasanton BART station in 2007 dollars is $2.71 million. The operating cost/RVH (Revenue Vehicle 
Hour) is based on FY 2007 standards for Fixed Routes is $90.47. 

Tri-Delta Express Bus:  The total operating expense for Route DX-2(Delta Express Dublin BART) for FY 
2006-07 was $154,4919. This was based on Total Revenue Hours =1,558 and Expense/RVH of $88.59. 

                                                      
8 2007 CCCTA Operating Data, Short Range Transit Plan, April 2008, 
http://www.cccta.org/public_information/CCCTA_SRTP_final.pdf 
 
9 Table 3.6,  Route Performance & Productivity, FY 2006-07, Short Range Transit Plan, FY 2007-08- 
2017/18, Tri-Delta Transit. http://www.trideltatransit.com/pdf/tdt_srtp_july_08.pdf 
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Cost Estimates for Recommended Long Term Improvemen ts 
The long-term improvements are estimated to cost an additional $2,394 million for construction plus 
significant additional annual operating costs for the improved transit services. Exhibit 10 below shows the 
summary of cost estimates for the recommended long-term improvements.  
 
A detailed description of the bases of the cost estimates for recommended long-term improvements is 
provided below. The detailed cost estimates for long-term improvements 18, 19 and 33 are provided in 
the attached file:I-580 CSMP-Exhibit 2-Long Term Improvements.pdf (Source: Mark, Thomas & 
Company, see Attachment 2). 
 
 

Freeway Management Improvements 
 

19. Extend Single HOT lanes: 
• Westbound between I-680 and Redwood Road. 
• Eastbound between Redwood Road and Hacienda. 
• Westbound between I-205/Mountain House Parkway and Greenville Road 
• Eastbound between Greenville Road and I-205/Mountain House Parkway 

 
Estimated Cost:  
The total estimated cost for all four segments is $365.3 million. Significant cost items for all four segments 
(a. through d.) include: roadway excavation, remove pavement, new pavement and electronic toll 
collection. Detailed calculations are attached. (Source: Mark, Thomas & Company, see Attachment 2). 

• The estimated cost for Westbound HOT lane between I-680 and Redwood Road is $74.2 million.  
• The estimated cost for Eastbound HOT lane between Redwood Road and Hacienda is $122 

million.  
• The estimated cost for Westbound HOT lane between I-205/Mountain House Parkway and 

Greenville Road is $82.7 million. 
• The estimated cost for Eastbound HOT lane between Greenville Road and I-205/Mountain House 

Parkway is $86.4 million. 
 
 

20. Extend Capacity Expansion of HOT lanes: 
 
The forecasted HOV demand for the HOT lanes will exceed the capacity of a single HOT lane in each 
direction.  Additional capacity for toll paying vehicles can be obtained by increasing the HOV person 
occupancy requirements to 3+ for free use of the HOT lanes.  Alternatively, a second HOT lane in each 
direction can be constructed.  The cost estimates below are for this latter option, constructing a second 
HOT lane in each direction. 
 
Estimated Cost: 
The estimated cost for 2nd Westbound HOT lane between Santa Rita and I-680is $3.8 million. 
The estimated cost is for 2nd Eastbound HOT lane between First Street and Vasco Road $3.6 million. 
The total estimated cost of the two segments together is $7.4 million. Significant cost items include 
electronic toll collection, traffic signal (new), street lighting and signing and striping. Detailed calculations 
are attached (Source: Mark, Thomas & Company, see Attachment 2). 
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Exhibit 10: Cost Estimates for Recommended Long-Ter m Improvements 

Recommended Long-Term Improvements 
Construction 
Cost ($million) 

Freeway Management Improvements      
19. Extend Single HOT lanes: 

• Westbound between I-680 and Redwood Road. 
• Eastbound between Redwood Road and Hacienda. 
• Westbound between I-205/Mountain House Parkway and Greenville Road 
• Eastbound between Greenville Road and I-205/Mountain House Parkway 

365.3 

20. Improve operations of HOT lanes to address forecasted capacity shortfalls for 
following sections: 
• Westbound between Santa Rita and I-680 
• Eastbound between First Street and Vasco Road. 

7.4 

21. Construct Direct Ramp I-580 WB to I-680 SB – 2 mixed flow lanes plus 1 HOT 
lane. 

750.0 

Surface Street Management Improvements  
22. Signal coordination, incident detection, incident management. 5.0 

23. Add HOT lanes both directions to SR 84 between I-580 and I-680. 110.0 
Freeway Capacity Improvements      

24. Reconstruct San Ramon/Foothill Road Interchange 2.1 

25. Reconstruct Hacienda Drive Interchange 20.0 
26. Reconstruct First Street Interchange 37.0 

27. Reconstruct Vasco Road Interchange 45.0 

28. Reconstruct Greenville Road Interchange 43.0 
29. Not Used  

Surface Street Capacity Improvements      
30. Widen SR 84 to 4 lanes divided expressway I-680 to Isabel Avenue to Stanley  129.6 

31. Widen SR 84 (Isabel Parkway) to 6-lane expressway Stanley to Jack London  See above 
32. Widen Byron Highway (SR 239) to 4 lane divided expressway from SR 4 

Bypass to I-205 
15.5 

33. El Charro Road extension to Stanley Blvd. (off loads Santa Rita interchange) 18.5 
Transit Improvements      

34. Double Track Union Pacific (ACE) rail line Tracy to Livermore 34.5 

35. Increase ACE train service to 7 trains. 12.4 

36. Altamont Rail Corridor Speed and Safety Improvements (90 mph) 30.0 

37. Extend BART to ACE/Livermore Station and I-580/Greenville Road Station 700.0 

38. Cross-Platform transfer BART/ACE at Livermore Station 20.0 
39. Cross-Platform transfer ACE/High Speed Rail at San Jose Station 20.0 

40. Integrate BART/ACE Monthly Passes Negligible 
41. Bus Rapid Transit Lawrence Livermore Lab and ACE train Livermore Station 23.0 

Gateway Constraint and Other Measures      
42. Restrict I-580 over Altamont Pass to 8 mixed-flow lanes (4 each direction). No Cost 
43. Safety Improvements to Altamont Pass Road and Patterson Pass Road  6.0 

Total 2,394.3 
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Note: Cost estimates are for construction and do not include operating or maintenance costs over lifetime 
of improvements. 
 
 

21. Construct Direct Ramp I-580 WB to I-680 SB – 2 mixed flow lanes plus 1 HOT lane. 
 
Estimated Cost:  The estimated cost of this project is $ 750 million. This is based on project reference  
# 22765 from the MTC 2035 RTP.  No schematics were developed for this project. 
 
 

Surface Street Management Improvements 

22. Signal coordination, incident detection, incident management, CMS signs on SR 84 between I-
580 and I-680. 

Estimated Cost:  The estimated cost is $5 million. The cost of signal system coordination was estimated 
for 200 signals at $10,000 per intersection. 

TMIP Advance Elements Project: The Alameda County Congestion Management Agency (ACCMA), in 
cooperation with the California Department of Transportation (Caltrans) is proposing to implement a 
Traffic Management Plan by installing traffic monitoring devices along I-580, I-680, Route 84, and local 
arterials within the Tri-Valley Area. The estimated cost of this project is $9.5 million.10  

 

23. Add HOT lanes both directions to SR 84 between I-580 and I-680. 
 
Estimated Cost: The estimated cost is $110 million based on $6.0 million per mile. :  The estimated 
average cost of adding a HOT lane ranges from $5.39 million per mile to $6.19 million per mile (2008 
dollars).11  The average cost is based on the estimated cost to add HOT lanes along various freeway 
corridors in the Bay Area like I-80, SR-4, US 101, I-680, I-580, I-880, SR 237, I-280, SR-85, I-580, SR 87, 
SR 92, SR 84. 
 
 

Freeway Capacity Improvements 
 

24. Reconstruct San Ramon/Foothill Road Interchange 
 
Estimated Cost: The total project cost is $2.1 million (project reference #21489, MTC 2035 RTP). No 
schematics were developed for this project. 
 
 

25. Reconstruct Hacienda Drive Interchange 
 

                                                      
10 Source: http://www.i580.info/documents/Fact%20Sheets-rev%2011-27-06%201.pdf 
11 Regional HOT Lanes Network Feasibility Study, Phase 3 , Final Summary Report, prepared for MTC by 
Parsons Brinkerhoff, February 2009. Table 1 -Summary of Costs by Corridor for the Basic Approach 
(2008 $) and Table 2-Summary of Costs by Corridor for the Revised Full Featured Approach (2008 $). 
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Estimated Cost: The estimated cost of this improvement is $ 20 million, approximately half of the total 
project cost of 37.6 million to reconstruct both the Fallon Road Interchange and the Hacienda Drive 
Interchange in Dublin (project reference #230086, MTC 2035 RTP). No schematics were prepared for this 
project. 
 
 

26. Reconstruct First Street Interchange 
 
Estimated Cost: The estimated cost of this improvement is $37.0 million (project reference #21475 , 
MTC 2035 RTP). No schematics were prepared for this project. 
 
 

27. Reconstruct Vasco Road Interchange 
 
Estimated Cost: The estimated cost of this improvement is $45 million. This is based on the total project 
cost of $55 million to construct auxiliary lanes on I 580 between Vasco Road and First Street and modify 
I-580/Vasco Road interchange (project reference #21100, MTC 2035 RTP).  No schematics were 
prepared for this project. 
 
 

28. Reconstruct Greenville Road Interchange 
 
Estimated Cost: The total project cost is $43.0 million (project reference # 21477, MTC 2035 RTP). No 
schematics were prepared for this project. 
 
 

29. This number was Not Used 
 
 

Surface Street Capacity Improvements 
 

30. Widen SR 84 to 4 lanes divided expressway I-680 to Isabel Avenue to Stanley 
31. Widen SR 84 (Isabel Parkway) to 6-lane expressway Stanley to Jack London 

 
Estimated Cost: The estimated cost of the improvements 30) and 31) together is $129.6 million (project 
reference # 22776, MTC 2035 RTP).  No schematics were prepared for these projects. 
 
 

32. Widen Byron Highway (SR 239) to 4 lane divided expressway from SR 4 Bypass to I-205 (off 
loads I-580 over Altamont Pass and Vasco Road). 

Estimated Cost:  Based on the MTC 2009 TIP Project Listing (TIP ID: CC-070019) estimated cost of this 
project is $15.537 million (in year of expenditure dollars).12 No schematics were prepared for this project. 

 

                                                      
12 2009 Transportation Improvement Program, 
http://www.mtc.ca.gov/funding/tip/2009/final/Project_Listings_Final.pdf 
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33. El Charro Road extension to Stanley Blvd.(off loads Santa Rita Interchange) 

Estimated Cost:  Based on the Tri-Valley Transportation Council Nexus Study Fee Update, estimated 
cost of this project is $18.5 million (in year of expenditure dollars).13  No schematics were prepared for 
this project. 

 

Transit Improvements 
 

34. Double Track Union Pacific (ACE) rail line Tracy to Livermore 
 
Estimated Cost: The estimated cost of this project is $34.5 million. Significant cost items include the 
mainline track, signals, at grade crossings, grading and railroad crossing signals. Detailed calculations 
are attached (Source: Mark, Thomas & Company, see Attachment 2). 
 
 

35. Increase ACE train service to 7 trains. 

Estimated Cost:  The estimated cost of $12.4 million is the capital cost of additional train sets. There will 
be an additional operating cost of $14.0 million per year.14 

 

36. Altamont Rail Corridor Speed and Safety Improvements (90 mph). 
 
Estimated Cost : Based on the SJCOG 2007 Regional Transportation Plan (Table 6-6, Project #SJ07-
6034), estimated cost of this project is $30.0 million (in year of expenditure dollars).  SJCOG project cost 
estimates are based on a template developed for countywide application that is designed to cover all 
project phases, including: environmental (both studies and mitigation), design, right-of-way, construction 
management, inspection, and construction.  The Project Cost Estimation Template Materials is included 
in Appendix 9-2 of the 2007 Regional Transportation Plan.15 
 
 

37. Extend BART to ACE/Livermore Station and I-580/Greenville Road Station. 

Estimated Cost:   The estimated cost of the project is approximately $750 million. Based on the BART to 
Livermore Extension Program EIR Notice of Preparation, the following three alignment alternatives are 
being considered: 1) along I-580 to a terminus station in the vicinity of Greenville Road, 2) along I-580, 
turn south at Isabel Avenue and terminate at a station at Isabel Avenue & Stanley Boulevard, and 3) 
along I-580, turn south at El Charro Road, proceed southeast along Quarry Road, east at Stanley 
Boulevard, and terminate at a station at Isabel Avenue & Stanley Boulevard.  The lengths of the 
extensions for the above alternatives are 10, 6, and 5 miles, respectively.16 

For reference, the total project cost of the BART extension from Fremont to Warm Springs is $890 million 
(project reference # 21132, MTC 2035 RTP). The Warm Springs Extension will add 5.4-miles of new 
                                                      
13 Tri-Valley Transportation Council Nexus Study Fee Update Final Report, January 2008.  
14 Draft San Joaquin Regional Rail Commission, Short Range Transit Plan, Fiscal Year 2006/07-2016. 
15 Regional Transportation Plan, SJCOG, 2007 
16 http://barttolivermore.org/files/files/BTL_Final_NOP.pdf 
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tracks from the existing Fremont Station south to a new station in the Warm Springs District of the City of 
Fremont, with an optional station to be located approximately midway, in the Irvington District.17 
 
 

38. Cross-Platform transfer BART/ACE at Livermore Station. 

Estimated Cost:  Based on the SJCOG 2007 Regional Transportation Plan, estimated cost of this project 
is $20.0 million (in year of expenditure dollars).  See 35. above for SJCOG project cost estimate 
procedures. 

 

39. Cross-Platform transfer ACE/High Speed Rail at San Jose Station. 

Estimated Cost:  Estimated to be similar to the project above for the Cross-Platform transfer BART/ACE 
at Livermore Station.  The SJCOG 2007 Regional Transportation Plan estimates this project would cost 
$20.0 million (in year of expenditure dollars). 

 

40. Integrate BART/ACE Monthly Passes. 

Estimated Cost :  Negligible capital costs. 

 

41. Bus Rapid Transit between major Livermore employers (Lawrence Livermore Lab) and 
BART/ACE train Livermore Station. 

Estimated Cost:   The estimated total capital cost of this project is $21.66 million and the estimated 
annual operating cost is $1.24 million (2007 dollars).18 The total estimated cost is $23.0 million. 

 

Gateway Constraint and Other Measures 
 

42. Restrict I-580 over Altamont Pass to 8 mixed-flow lanes (4 each direction). 

Estimated Cost : No capital cost. 

 

43. Safety Improvements (including signing, striping, signalization, realignments, passing lanes, 
median barriers, increased speed enforcement) to Altamont Pass Road and Patterson Pass Road 
to accommodate expected diverted SOV demand. 

                                                      
17 http://www.bart.gov/about/projects/wsx/index.aspx 
18 Source: www.fta.dot.gov/documents/CA_Livermore_Amador_BRT_(sean.libberton_v1).doc 
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Estimated Cost:   A project to rehabilitate Redwood Road and Altamont Pass Road in Alameda County 
has been identified as part of the Alameda County American Recovery and Reinvestment Act (ARRA) 
Local Streets & Roads Rehabilitation Projects.  This project includes keycutting, milling, base repair, new 
asphalt concrete sections, and signing and striping along Redwood Road and Altamont Pass Road.  The 
estimated cost of this project is $3.44 million.19  For the purposes of this document, it is estimated the 
portion of the project related to Altamont Pass Road is half of the total cost, or $1.72 million. 

Based on the ACCMA 2007 Congestion Management Program (Chapter 7 – Capital Improvement 
Program), the estimated cost of this project is $6.0 million.20 

 

                                                      
19 Source: http://www.accma.ca.gov/pages/HomeARRA.aspx 
20 Source: http://www.accma.ca.gov/.../2007_congestion_management_program/chapter_7.pdf 



















Project Name: Castro Valley Blvd and Foothill Blvd
Project Description:

ESTIMATED PROJECT COST: $360,000.00

Project Name: Foothill Blvd and Grove Way
Project Description:

ESTIMATED PROJECT COST: $350,000.00

Project Name: Hopyard Road and Owens Drive
Project Description:

ESTIMATED PROJECT COST: $420,000.00

Project Name: N Vasco Road and Northfront Road
Project Description:

ESTIMATED PROJECT COST: $390,000.00

TOTAL ESTIMATED PROJECT COST: $1,520,000.00

*Projects have Construction, Administration, and Contingencies added to costs.

Add eastbound right turn lane. Optimize signal timing.

Add eastbound and westbound left turn lanes, change east-west phasing 
to protected left-turn phasing. 

Add eastbound left turn lane if feasible. Optimize signal timing

MTC/CALTRANS I-580 CORRIDOR SYSTEMS MANAGEMENT PLAN
ENGINEERING DIVISION

DRAFT DELIVERABLE 4-D

Add a westbound left turn lane. Optimize signal timing. 



Project Name: Castro Valley Blvd and Foothill Blvd

Project Description:

 
ITEM DESCRIPTION QUANTITY UNITS UNIT PRICE TOTAL

1 Remove Signing and Pavement Markings                  500 LF $5.00 $3,000
2 Roadway Excavation - 11" Full Depth Section                  500 SF $0.75 $1,000
3 New Pavement - 11" Full Depth AC               4,500 SF $6.00 $27,000
4 Concrete Curb & Gutter                  500 LF $35.00 $18,000
5 Concrete Sidewalk                     -   LF $30.00 $0
6 Median Curb and Decorative Concrete                  400 LF $25.00 $10,000
7 Median Landscaping                     -   LF $50.00 $0
8 Signing and Pavement Marking               1,200 LF $15.00 $18,000
9 Traffic Handling/Stage Construction                      1 LS $50,000.00 $50,000
10 Remove Median                     -   CY $200.00 $0
11 Signalize Intersection (Modification)                      1 EA $50,000.00 $50,000
12 Relocate Utilities                  500 LF $50.00 $25,000

Estimated Construction Cost Subtotal $210,000

Miscellaneous Items (15% of Estimated Construction Cost Subtotal) $32,000
ESTIMATED CONSTRUCTION COST TOTAL $250,000
Design Engineering (15% of Estimated Construction Cost Total) $38,000
Construction Management (10% of Estimated Construction Cost Total) $25,000
Overhead and Administration (5% of Estimated Construction Cost Total) $13,000
Contigencies (10% of Estimated Construction Cost Total) $25,000

ENGINEERING AND ADMINISTRATION TOTAL $360,000
Quantity Units Amount Total

Right of Way Acquisition                     -   SF $4.00 $0.00
Building Acquisition 0 EA $500,000.00 $0.00

Estimated Right-Of-Way Cost Subtotal $0.00
Contingencies, Appraisals and Negotiations (20% of Estimated R.O.W. Cost Subtotal) $0.00

ESTIMATED RIGHT-OF-WAY COST TOTAL $0.00

TOTAL ESTIMATED PROJECT COST: $360,000.00

MTC/CALTRANS I-580 CORRIDOR SYSTEMS MANAGEMENT PLAN
ENGINEERING DIVISION

DRAFT DELIVERABLE 4-D

Add a westbound left turn lane. Optimize signal timing. 

Notes:

MTC/CALTRANS I-580 CORRIDOR SYSTEMS MANAGEMENT PLAN - Draft Deliverable 4-D



Project Name: Foothill Blvd and Grove Way

Project Description:

 
ITEM DESCRIPTION QUANTITY UNITS UNIT PRICE TOTAL

1 Remove Signing and Pavement Markings                  400 LF $5.00 $2,000
2 Roadway Excavation - 11" Full Depth Section               1,500 SF $0.75 $2,000
3 New Pavement - 11" Full Depth AC               1,500 SF $6.00 $9,000
4 Concrete Curb & Gutter                  400 LF $35.00 $14,000
5 Concrete Sidewalk                  400 LF $30.00 $12,000
6 Median Curb and Decorative Concrete                     -   LF $25.00 $0
7 Median Landscaping                     -   LF $50.00 $0
8 Signing and Pavement Marking                  600 LF $15.00 $9,000
9 Traffic Handling/Stage Construction                      1 LS $50,000.00 $50,000
10 Remove Median                     -   CY $200.00 $0
11 Signalize Intersection (Modification)                      1 EA $30,000.00 $30,000
12 Relocate Utilities                  400 LF $50.00 $20,000

Estimated Construction Cost Subtotal $150,000

Miscellaneous Items (15% of Estimated Construction Cost Subtotal) $23,000
ESTIMATED CONSTRUCTION COST TOTAL $180,000
Design Engineering (15% of Estimated Construction Cost Total) $27,000
Construction Management (10% of Estimated Construction Cost Total) $18,000
Overhead and Administration (5% of Estimated Construction Cost Total) $9,000
Contigencies (10% of Estimated Construction Cost Total) $18,000

ENGINEERING AND ADMINISTRATION TOTAL $260,000
Quantity Units Amount Total

Right of Way Acquisition                      1 LS $75,000.00 $75,000.00
Building Acquisition                     -   EA $500,000.00 $0.00

Estimated Right-Of-Way Cost Subtotal $75,000.00
Contingencies, Appraisals and Negotiations (20% of Estimated R.O.W. Cost Subtotal) $15,000.00

ESTIMATED RIGHT-OF-WAY COST TOTAL $90,000.00

TOTAL ESTIMATED PROJECT COST: $350,000.00

Add eastbound left turn lane if feasible. Optimize signal timing

Notes:

MTC/CALTRANS I-580 CORRIDOR SYSTEMS MANAGEMENT PLAN
ENGINEERING DIVISION

DRAFT DELIVERABLE 4-D

MTC/CALTRANS I-580 CORRIDOR SYSTEMS MANAGEMENT PLAN - Draft Deliverable 4-D



Project Name: Hopyard Road and Owens Drive

Project Description:

 
ITEM DESCRIPTION QUANTITY UNITS UNIT PRICE TOTAL

1 Remove Signing and Pavement Markings                  500 LF $5.00 $3,000
2 Roadway Excavation - 11" Full Depth Section               5,000 SF $0.75 $4,000
3 New Pavement - 11" Full Depth AC               5,000 SF $22.50 $113,000
4 Concrete Curb & Gutter                     -   LF $35.00 $0
5 Concrete Sidewalk                     -   LF $30.00 $0
6 Median Curb and Decorative Concrete                  150 LF $25.00 $4,000
7 Median Landscaping                     -   LF $50.00 $0
8 Signing and Pavement Marking                  100 LF $15.00 $2,000
9 Traffic Handling/Stage Construction                      1 LS $50,000.00 $50,000
10 Remove Median                     -   CY $200.00 $0
11 Signalize Intersection (Modification)                      1 EA $50,000.00 $50,000
12 Relocate Utilities                  500 LF $50.00 $25,000

Estimated Construction Cost Subtotal $260,000

Miscellaneous Items (15% of Estimated Construction Cost Subtotal) $39,000
ESTIMATED CONSTRUCTION COST TOTAL $300,000
Design Engineering (15% of Estimated Construction Cost Total) $45,000
Construction Management (10% of Estimated Construction Cost Total) $30,000
Overhead and Administration (5% of Estimated Construction Cost Total) $15,000
Contigencies (10% of Estimated Construction Cost Total) $30,000

ENGINEERING AND ADMINISTRATION TOTAL $420,000
Quantity Units Amount Total

Right of Way Acquisition                     -   SF $4.00 $0.00
Building Acquisition 0 EA $500,000.00 $0.00

Estimated Right-Of-Way Cost Subtotal $0.00
Contingencies, Appraisals and Negotiations (20% of Estimated R.O.W. Cost Subtotal) $0.00

ESTIMATED RIGHT-OF-WAY COST TOTAL $0.00

TOTAL ESTIMATED PROJECT COST: $420,000.00

Add eastbound and westbound left turn lanes, change east-west phasing to protected left-turn phasing. 

Notes:

MTC/CALTRANS I-580 CORRIDOR SYSTEMS MANAGEMENT PLAN
ENGINEERING DIVISION

DRAFT DELIVERABLE 4-D

MTC/CALTRANS I-580 CORRIDOR SYSTEMS MANAGEMENT PLAN - Draft Deliverable 4-D



Project Name: N Vasco Road and Northfront Road

Project Description:

 
ITEM DESCRIPTION QUANTITY UNITS UNIT PRICE TOTAL

1 Remove Signing and Pavement Markings                  150 LF $5.00 $1,000
2 Roadway Excavation - 11" Full Depth Section               4,500 SF $0.75 $4,000
3 New Pavement - 11" Full Depth AC               4,500 SF $6.00 $27,000
4 Concrete Curb & Gutter                  200 LF $35.00 $7,000
5 Concrete Sidewalk                  200 LF $30.00 $6,000
6 Median Curb and Decorative Concrete                     -   LF $25.00 $0
7 Median Landscaping                     -   LF $50.00 $0
8 Signing and Pavement Marking                  200 LF $15.00 $3,000
9 Traffic Handling/Stage Construction                      1 LS $50,000.00 $50,000

10 Remove Median                     -   CY $200.00 $0
11 Signalize Intersection (Modification)                      1 EA $50,000.00 $50,000
12 Relocate Utilities                  200 LF $50.00 $10,000

Estimated Construction Cost Subtotal $160,000

Miscellaneous Items (15% of Estimated Construction Cost Subtotal) $24,000
ESTIMATED CONSTRUCTION COST TOTAL $190,000
Design Engineering (15% of Estimated Construction Cost Total) $29,000
Construction Management (10% of Estimated Construction Cost Total) $19,000
Overhead and Administration (5% of Estimated Construction Cost Total) $10,000
Contigencies (10% of Estimated Construction Cost Total) $19,000

ENGINEERING AND ADMINISTRATION TOTAL $270,000
Quantity Units Amount Total

Right of Way Acquisition                      1 LS $100,000.00 $100,000.00
Building Acquisition                     -   EA $500,000.00 $0.00

Estimated Right-Of-Way Cost Subtotal $100,000.00
Contingencies, Appraisals and Negotiations (20% of Estimated R.O.W. Cost Subtotal) $20,000.00

ESTIMATED RIGHT-OF-WAY COST TOTAL $120,000.00

TOTAL ESTIMATED PROJECT COST: $390,000.00
Notes:

MTC/CALTRANS I-580 CORRIDOR SYSTEMS MANAGEMENT PLAN
ENGINEERING DIVISION

DRAFT DELIVERABLE 4-D

Add eastbound right turn lane. Optimize signal timing.

MTC/CALTRANS I-580 CORRIDOR SYSTEMS MANAGEMENT PLAN - Draft Deliverable 4-D
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MEMORANDUM!

To: ALA I-580 Technical Corridor Team  

From: Rick Dowling, Allen Huang, Kym Sterner 

Project: MTC/Caltrans I-580 Corridor System Management Plan Technical Support 

Subject: Travel Demand Forecasting And Traffic Operations Analysis Methodology (FINAL) 

Date: September 12, 2008 (revised September 27, 2008) 

File: c:\work\proj\061016b mtc i-580\task order 4 method\final traffic anal.doc 

1. Introduction
This memorandum provides a detailed overview of the recommended travel demand forecasting and 
traffic operations analysis methodology that will be used to provide technical support to the development 
of the ALA 580/238 corridor system management plan. 

A meeting was held with the MTC and Caltrans04 corridor technical team on September 10, 2008 to 
review the August 25 draft of this memorandum.  This final version reflects the agreements reached at 
that meeting plus additional comments sent to us on September 23, 2008. Major changes are highlighted 
in yellow. A new section has been added at the end giving point-by-point responses to the comments 
received. 

1.1. Purpose of the Corridor System Management Plan 

The basic purpose of a Corridor System Management Plan (CSMP) is “to preserve the mobility gains of 
urban corridor capacity improvements over time”.

1

“CSMP’s provide for the integrated management of travel modes and roadways so as to facilitate the 
efficient and effective mobility of people and goods within California's most congested transportation 
corridors. Each CSMP presents an analysis of existing and future traffic conditions and proposes traffic 
management strategies and transportation improvements to maintain and enhance mobility. CSMP's will 
address State Highways, local roadways, transit, and other transportation modes. The corridor 
management planning strategy is based on the integration of system planning and system  
management.”

2

                                           
1
 California Transportation Commission, Corridor Mobility Improvement Account Program Guidelines, Adopted 

November 8, 2006 
2
 Caltrans http://www.dot.ca.gov/dist3/departments/planning/corridorplanning.html
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“Development of each CSMP involves a six-step process: 

1. Defining the Corridor System Management Plan transportation network including, but not limited 
to, State Highways, major local streets and roads, intercity rail service, regional rail service, 
primary regional transit service, and key regional bicycle facilities 

2. Summarizing existing travel conditions along the corridor.  
3. Evaluating existing system management practices along the corridor. 
4. Forecasting future travel conditions along the corridor, including modal performance. 
5. Preparing a corridor management strategy, including proposed detection and monitoring 

strategies, needed capital improvement projects, and the roles and responsibilities of each 
jurisdiction in the corridor management process. 

6. Acceptance by the applicable regional transportation planning agency.”
3

1.2. Status of the ALA-580/238 Corridor System Management Plan 

The status of the development of the ALA-580/238 CSMP is given in the table below. Milestones 1 and 2 
are complete.  Milestones 3 and 4 are in progress. Work has not yet begun on Milestones 5 – 8. 

Milestone Completion Date Status
1. Corridor Defined June 2007 Complete 
2. Corridor Team Assembled January 2008 Complete 
3. Preliminary Performance Assessment September 2008 In Progress 
4. Detection in Place December 2008 In Progress 
5. Comprehensive Performance Assessment March 2009 
6. Causality Identified March 2009 
7. Microsimulation Model and Scenario Test June 2009 
8. Plan Complete/Adopted September/December 2009 

1.3. Purpose of the Technical Support to the ALA-580/238 CSMP 

The purpose of the technical support is to provide the technical analysis and numerical performance 
measure results to aid the corridor technical team and the corridor stakeholders in selecting and 
prioritizing traffic operation and demand management strategies for preserving the mobility improvements 
in the I-580/238 corridor. 

1.4. Alternatives to be Evaluated 

The alternative strategies to be evaluated for the CSMP will be determined later in consultation with the 
corridor technical team and the corridor stakeholders.  At this early point in time it appears that the ALA-
580/238 CSMP will focus on freeway management strategies taking into account of the potential 
synergies of arterial management strategies.  However the primary emphasis will be on the evaluation, 
testing, and prioritization of freeway management strategies with a lesser emphasis on arterial 
management strategies.  Arterial management strategies will be evaluated only to the extent that they can 
support the freeway management strategies without drawing freeway traffic onto city streets and county 
roads.  This policy reflects the local sensitivities of adjacent cities in the corridor that have expressed a 
strong desire to keep freeway traffic on the freeway through the concrete steps they have taken to 
discourage freeway traffic from using city streets. 

                                           
3
 Caltrans http://www.dot.ca.gov/dist3/departments/planning/corridorplanning.html
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The ALA-580/238 CSMP is likely to include the capacity improvement, freeway management, arterial 
management, and transit improvement components listed in Exhibit 1.  The proposed analysis 
methodology and modeling approach are designed to provide the necessary performance measures 
required to evaluate these types of improvements.  Note that arterial management strategies are included 
only to the extent that they support freeway management and do not attract freeway traffic onto surface 
streets. 

1.5. Performance Measures 

The technical work for the ALA-580/238 CSMP will produce the performance measures called for in 
Caltrans’ “Guidelines for Completing CSMP Milestones”. According to these guidelines the performance 
assessment should aim to address the entire corridor; however, it should have at least two freeway 
components: 

1. Development of Corridor-wide Performance Measures, and 
2. Identification of Bottlenecks in Corridor. 

The Guidelines state that Corridor-wide performance measures should address several outcomes; 
mobility, reliability, safety, productivity, and preservation using the following measures: 

! Mobility – Delay, Travel Time 
! Reliability – Variation of travel time or the Buffer Index 
! Safety – Accidents, accident rates 
! Productivity – Lost lane miles of capacity due to congestion 
! Preservation – Number and locations of distressed (pavement condition) lane miles 

The “Guidelines” further state that the identification of the major bottlenecks should include an estimate of 
the extent of the queues forming behind each bottleneck. (Although not explicitly called for in the 
Guidelines, the consultant will also estimate delay for each bottleneck.) 

The “Guidelines” also state that, “To the extent possible, the performance assessment should also 
include a discussion of transit performance on the corridor and on major arterials selected as part of the 
corridor definition milestone.  The degree to which such measures are desired should be discussed with 
the stakeholder group, who in turn, should be required to provide needed data to perform such 
assessments. Of particular interest would be travel times on parallel arterials, transit travel times, transit 
ridership, and frequency of service.” 

In accordance with the Guidelines, performance data for traffic and transit on local streets under existing 
conditions will be computed only where local agency stakeholders actually provide the necessary input 
data (such as: intersection turn movement counts, lane geometry and signal timing for signalized 
intersections; accident data and pavement condition data for street links; and on-time and peak load point 
surveys for transit). 

1.6. Corridor Study Limits 

The corridor study limits include the I-238/I-580 freeways from the I-880 freeway interchange in San 
Leandro to the I-205 interchange in Tracy (Postmile: ALA 238 14.47/16.69, ALA 580 0.393/R30.807), the 
ramps connecting the freeways to the surface street system, the intersections at the foot of the ramps, the 
streets feeding the ramps, and arterial streets parallel to the freeways and located within one mile of the 
freeways. 
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These corridor study limits are shown in Exhibit 2.  The study limits include large portions of the cities of 
Dublin, Pleasanton, Livermore, and Hayward.  This will be called the “Super Corridor”.  Travel demand 
changes and traffic operations changes within the Super Corridor will be studies at the planning model 
level of detail.  General changes in vehicle-miles travelled, vehicle-hours travelled, delay, and link level 
demand/capacity ratios will be reported.  However queuing analyses and hot spot analyses will not be 
conducted at the Super Corridor level. 

The recommended demand model will greatly exceed the study limits for the Super Corridor, 
incorporating all of the Bay Area in the demand analysis.  The impacts of regional highway and transit 
improvements in other corridors in Alameda County and throughout the Bay Area will be taken into 
account in the forecasting of demand by mode for the ALA-580/238 corridor.  The demand model outputs 
however will be tabulated and reported only for those road and transit links falling within the study limits 
identified in the exhibit. 

The more detailed traffic operations analysis will focus on a narrower area, the “Thin Corridor”. The 
traffic operations analysis will be limited to the ALA-580/238 freeways, their ramps, the surface street 
intersections at the foot of the ramps, plus one signalized intersection beyond the intersection at the foot 
of the ramps (if the signalized intersection is located within ½ mile of the ramp intersection).  Detailed 
traffic operations analyses consisting of hot spot and queuing analyses will be conducted within the Thin 
Corridor. 

1.7. Purpose of This Memorandum 

The purpose of this memorandum is to describe in detail the overall travel demand forecasting and traffic 
analysis procedures to be applied to the evaluation of existing conditions and the assessment of 
alternative traffic operation and demand management strategies for the ALA-580/238 CSMP.  The 
corridor technical team will review and comment on this memorandum.  A revised memorandum will be 
issued and used as the template for all further technical analyses for the corridor CSMP.  The scope of 
work for following tasks may be modified based on modifications to this memorandum. 

The more detailed aspects of the microsimulation approach (specifically model coding conventions, 
validation tests and acceptance criteria) will be described in a follow-up memorandum on the 
microsimulation approach.  This latter memo will be primarily of interest to microsimulation modelers. 
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Exhibit 1:  Likely Components of ALA-580/238 CSMP 
Capacity Improvement Components 
Add Lane 
Auxiliary Lane 
Truck Climbing Lane 
Ramp Lane Additions 

Freeway Management System Components 
Surveillance
   Traffic 
   Infrastructure 
Ramp Control 
   Ramp Metering 
   Ramp Closures 
   Priority Access 
Lane Management 
   HOV facilities 
   Reversible Flow Lanes 
   Pricing (real time tolling, HOT lanes) 
   Lane Control 
   Variable Speed Limits 
   Emergency Evacuation 
Special Event Transportation Management 
   Occasional Events 
   Frequent Events 
   Other Events 
   Temporary Transportation Management Centers 
Information Dissemination 
   Dynamic Message Signs (DMS) 
   In-vehicle Systems (IVS) 
   Highway Advisory Radio (HAR) 
Enforcement
   Speed Enforcement 
   High Occupancy vehicles (HOV) 
   Ramp Meter Enforcement 
Incident Management Systems 
   Surveillance and Detection 
   Mobilization and Response 
   Information Dissemination 
   Clearance & Recovery 

Arterial Management Components 
Traffic Control to Protect Streets from Freeway Traffic 
Lane Management to Protect Streets from Freeway Traffic 
Information Dissemination to Protect Streets from Freeway Traffic 
Enforcement to Protect Streets From Freeway Traffic 

Transit Improvements 
BART Extension to Livermore 
Express Bus 
ACE Train Improvements 
Park & Ride Lots 
Source: http://www.itsoverview.its.dot.gov/ with additions by Dowling Associates 
.
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2. TRAVEL DEMAND FORECASTING METHODOLOGY 
This section describes the recommended travel demand forecasting methodology.   

An origin-destination (OD) estimator will be used to estimate existing freeway ramp origin-destination 
(OD) table from ramp counts. This estimated 2008 OD table will then be growth factored up to future year 
freeway mainline and ramp OD using a county-wide travel demand model. 

Intersection peak hour turning movement counts will be forecasted to future turn volumes using growth 
factors obtained from the county-wide travel demand model. 

Transit patronage and diversions between surface streets and freeways, and other corridors will be 
forecasted using the county-wide travel demand model. 

2.1. Recommended Travel Demand Model 

The best available travel demand model for the corridor is the Alameda County CMA Countywide travel 
demand model.  It has superior zonal and network detail to the MTC model, is a clone of the MTC model, 
and was very recently updated with new land use and network data sets.  The ACCMA model and its 
datasets will be the primary tool used to develop forecasts for the corridor and to identify mode shifts and 
spatial shifts for traffic between freeway and surface streets in the corridor that might be caused by the 
proposed CSMP strategies. 

The ACCMA model operates within the TP+/Cube software environment and is directly consistent with 
the most current regional MTC model land use and network assumptions.  This includes ABAG 
Projections 2005 land use information and MTC 2005 Regional Transportation Plan (RTP) programmed 
roadway network improvement assumptions.   

The land use and networks are currently being updated to ABAG Projections 2007 and a maximum 
forecast year of 2035.  We proposed to used this updated model data set to develop the forecasts for the 
I-580 corridor.. 

The ACCMA Model covers the entire nine county Bay Area with a special focus on Alameda County, 
using over 2,600 traffic analysis zones.  The roadway network is represented by 10 different facility types 
(freeway to freeway connectors, freeways, expressways, collectors, freeway ramps, dummy, major 
arterial, metered ramp, special 1, and special 2) in 6 different area types (core, central business district, 
urban business district, urban, suburban, and rural). 

The model contains land use and transportation network datasets for the years 2000, 2015, and 2035. 

Trips are modeled using 7 trip purposes (home-work, home-shop/other, home-social/recreation, non-
home based, home-grade school, home-high school, and home-college). 

Unlike the MTC model, the ACCMA model includes San Joaquin County as a set of internal zones and 
network. 

Internal-external, and external-external trips are forecasted in the ACCMA model based on growth factors 
obtained from Caltrans’ Statewide Travel Demand model. 

The MTC model trip distribution method is used in the ACCMA model to distribute person-trips.   
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Mode choice follows the MTC model for non-home-based work trips.  For Home-based work trips the 
ACCMA model splits the trips between SOV, SR2 (shared ride 2 person), SR3+ (shared ride 3 or more 
persons), transit, bike, and walk modes. 

The ACCMA model produces AM and PM peak period OD tables for single occupant vehicles (SOV), two-
person shared ride vehicles (SR2) three person or more shared ride vehicles (SR 3+), trucks, and transit 
passengers.   

Truck trips are generated and distributed separate from the other trip types. No mode choice is applied to 
them.

OD tables and traffic forecasts are produced for a one-hour AM peak hour, a one-hour PM peak hour, a 
2-hour PM peak, a 4-hour PM peak period, and for all-day.  Transit patronage is predicted only for all-day. 

The ACCMA model will be used to forecast future peak hour turning movements at the surface street 
intersections and the future peak period origin-destination (OD) table for the freeway ramps. 

2.2. Recommended Analysis Time Periods 

It is recommended that the same analysis time periods be used in this study as were used by Caltrans 04 
to evaluate the performance of the I-580 freeway before and after the westbound ramp meters were 
turned on east of I-680.  These time periods are: 

! 24-hours Average Weekday 
! AM peak 4-hour (5:00 AM to 9:00 AM) 
! PM peak 5-hour (2:30 PM to 7:30 PM) 

2.3. Recommended Forecast Horizon Years 

It is recommended that the traffic analysis for the ALA-580/238 CSMP focus on one existing year and two 
forecast years. 

! 2008 (Existing Conditions) 
! 2015 (Short Term Baseline Forecast) 
! 2035 (Long Term Baseline Forecast) 

The 2008 existing conditions analysis will be used to establish a base for developing growth factors and 
comparing future corridor demands to current corridor demands.  It will also be used for validating the 
microsimulation model(s). 

The 2015 short term baseline forecast will provide the setting for evaluating short term improvements to 
the ALA-580/238 corridor.  This baseline forecast will include all programmed improvements expected to 
be in place by circa 2015. 

The 2035 long term baseline forecast will include the same improvements as were assumed in the 2015 
baseline forecast plus any additional programmed improvements that are expected to be in place by 2035 
(could be no additional improvements beyond those identified for 2015). 
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2.4. Recommended Refinements to ACCMA Model 

It is recommended that various refinements be made to the ACCMA model to improve its ability to model 
the I-580/238 corridor, to better interface the demand model with microsimulation models of the corridor, 
and to verify the validity of the ACCMA model for the corridor. 

Update Network Coding to 2008 

The ACCMA model roadway year 2005 network within the immediate vicinity of the corridor will be 
compared to the recent aerial photos and field surveys, and updated to 2008.  The network in the 
immediate vicinity of the ALA-580/238 freeways will be checked to verify that it accurately represents 
roadway conditions, including facility type, number of lanes, speeds and capacities.  Turn penalties will be 
checked to verify that they represent existing turn prohibitions.   

Freeway ramp link capacities for the AM and PM peak periods will be adjusted to match Caltrans ramp 
metering rates for eastbound I-580 (to reflect existing conditions) and for westbound I-580 for baseline 
future conditions. 

Turn prohibitors coded in the model will be reviewed to determine if any modifications may be desirable to 
improve traffic loading at the intersections in the immediate vicinity of the ALA-580/238 freeways. 

Surface street intersections to be included in the detailed traffic operations analysis will be coded with a 
node attribute that allows the model software to automatically output turn movement volumes.  These 
volumes can then be imported into an Excel data base spreadsheet for post-processing. The Excel 
spreadsheet format and template will allow direct importing of modeled turn movement volumes into 
SYNCHRO for intersection LOS analysis. 

Expansion of ACCMA Model Time Periods to Desired Study Time Periods 

The ACCMA model currently has trip generation factors for Daily, AM 1-hour, PM 1-hour, PM 2-hour and 
PM 4-hour traffic demands.  These factors will be extended to 4-hour AM and 5-hour PM based on 2000 
BATS survey data.  Link capacities will be increased to 4-hour values for the AM assignment process, 
and to 5-hour values for the PM assignment process.  The revised model will output, Daily traffic and 
transit ridership, AM 4-hour traffic, and PM 5-hour traffic volumes. 

Estimation of 2008 Regional Demand 

The ACCMA model 2005 land uses will be updated to 2008 by interpolating the 2005 and 2015 land use 
forecasts contained in the model to the year 2008.  The model will then be used to estimate the 2008 
regional vehicle trip tables.   

Demand Model Corridor Validation Check 

The model estimates of AM peak period (4-hour) and PM peak period (5-hour) traffic volumes will be 
compared to the May 2008 counts for the ALA-580/238 freeway mainline and freeway ramps. 

Large link and system-wide differences between the model and the counts (greater than 50% of the 
counts) will be investigated to determine if simple network, land use, or trip generation rate estimation 
errors might be corrected to solve the discrepancies.  Minor, link specific differences will be carried 
through and applied to the forecast volumes produced by the model. 

Minor differences between the model estimated surface street link volumes in the immediate vicinity of the 
freeway interchanges and available counts (after they have been growth factored up to 2008 and 
expanded to peak period volumes) will be added to future link forecasts produced by the model. 
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Preliminary “shake-out” tests will be made of the model for 2015 and 2035 to verify reasonableness of 
model forecasts.  Network and land uses may be touched up to reduce unreasonable results for the 
forecast years. 

The model estimated 2008 AM and PM peak period average vehicle occupancies (AVO) and number of 
peak period truck trips will be compared to available count data from other sources and adjusted (if 
necessary) to improve agreement between model and truck/AVO counts. 

2.5. Interfacing Demand Model with Microsimulation Models 

The ACCMA model will interface with the microsimulation models in several ways. 

Estimation of Existing OD for Freeway 

The ACCMA model will provide the AM Peak 4-hour, and the PM Peak 5-hour 2008 vehicle trip origin-
destination (OD) tables (SOV, SR2, SR3+, truck) to be used by the freeway microsimulation model.  The 
OD tables will be for freeway mainline and ramp-to-ramp OD’s. 

These trip tables (one table for AM, one for PM) will be fitted to the 2008 freeway ramp and mainline 
traffic counts using Cube’s built-in OD estimation routine.  Adjustments to the total vehicle trip table for 
each peak period will be proportioned to the SR2, SR3+, and truck trip tables.  The rationale for selecting 
this approach is explained in a later section of this chapter. 

Within period “peaking profiles” will be developed from the May 2008 count data to convert peak period 
demands (from the ACCMA model) to one-hour demands for each hour of each period (used in the 
freeway microsimulation model).  These peaking profiles will be applied within the freeway 
microsimulation model. 

PM!Peaking!Profile
Percent

Peak

Period

Demand

2:30 3:30 4:30 5:30 6:30 7:30!

Forecasting Future OD for Freeway 

The ACCMA model will provide the OD cell-by-cell specific growth increments to be applied to the traffic-
count-fitted 2008 OD tables for the freeway to estimate 2015 and 2035 baseline demands for the freeway 
microsimulation model. 
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Forecast

OD

Fitted

2008!OD

Future!

Increment

Future

Increment!

Model

Forecast

Model

2008

Subject!to:!!Forecast!OD!>=!0

The future increment in each cell of the OD tables will be allowed to be negative, but it will not be allowed 
to reduce the future value of the cell to less than zero.  Thus individual cell values of the OD tables will be 
allowed to take on values lower than existing conditions. 

Forecasting Future Turn Moves For Surface Streets 

The ACCMA model will provide the AM peak hour and PM peak hour intersection approach growth 
increments to add to the counted or estimated year 2008 intersection turning movements to obtain 2015 
and 2035 baseline forecasts for the surface street microsimulation model(s).  The NCHRP 255 method 
will be used to convert (Furness) approach growth increments to forecasted turning movements 

Forecast

Demand!

Existing

Count

Future!

Increment

Future

Increment!

Model

Forecast

Model

2008

Subject to: Forecast Demand >= 0  (forecast demand will be allowed to drop below existing conditions) 

If the future increment is exceptionally negative (more than 50% of existing), then the negative increment 
will be reviewed to determine if it is a legitimate result of the strategy being evaluated or is a potential 
modeling error.  If it is possibly a modeling error, the modeling will be reviewed to see if a cause of the 
error can be identified and corrected. 

Feedback Between Microsimulation and Demand Modelsl 

The predicted congestion locations and the extent of congestion will be qualitatively verified for ACCMA 
and the microsimulation models to ensure that they are showing congestion in about the right places and 
of about the right amount. 

The microsimulation predicted travel times will NOT be fed back to the ACCMA model, since its mode 
choice and link capacities were not originally calibrated for such a process. 

Similarly, the microsimulation model predicted volumes able to pass through the corridor will NOT be 
used to constrain the demand estimates produced by the ACCMA model for future conditions, since these 
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are volumes, not demand, and the ACCMA model was not originally calibrated to produce constrained 
volumes. 

2.6. Baseline Roadway/Transit Network Improvements 2015 

The highway and transit network improvements for the baseline 2015 ACCMA model run need to be 
determined by the Corridor Technical Team.  For information purposes, the current project lists for ACTIA 
and ACTA are listed in Exhibit 4 and Exhibit 5 

Exhibit 4:  Summary of ACTIA Projects 

ACTIA PROJECT NAME 

Measure B 
2000

Commitment 
(1998$) 

Project Status 
Begin

Construction 
End

Construction 

ACE Rail Capital Improvements $10.0 M Various 2002 2016 

BART Extension to Warm Springs $165.5 M Design/ROW 2009 2013 

BART Fruitvale Transit Village $3.5 M Completed 2002 2004 

BART Oakland Airport Connector $65.8 M Design/ROW 2008 2011 

Downtown Oakland Streetscape $5.0 M Design/Construction 2007 TBD 

Dumbarton Corridor Improvements $14.7 M Environmental 2012 2015 

E. 14th/Hesperian/150th Improvements $830,000 Design/ROW 2009 2010 

Hesperian/Lewelling Widening Stage 1/2 $1.0 M Completed/Planning 2004/2008 2004/2010 

I-238 Widening $66.0 M Construction 2006 2010 

I-580 Auxiliary Lanes $10.0 M Various 2008 2012 

I-580 Corridor BART to Livermore Studies $8.7 M Planning TBD TBD 

I-580 Interchange Improvements in Castro Valley $9.2 M Construction 2008 2010 

I-680 SMART Lane $25.8 M Design 2008 2010 

I-680/I-880 Cross Connector Studies $1.0 M Planning TBD TBD 

I-880/Broadway-Jackson Interchange $6.0 M Planning TBD TBD 

I-880/State Route 92 Reliever Project Phases 1/2 $19.5 M Planning/Planning 2011/TBD 2013/TBD 

I-880/Washington Interchange $1.1 M Construction 2008 2009 

Iron Horse Bike, Pedestrian, Transit Route $4.5 M Design 2013 2014 

Route 84/I-580 Interchange $20.0 M Design/ROW 2009 2012 

Lewelling/E. Lewelling Widening $9.8 M Design/ROW 2008 2010 

Newark Local Streets $1.2 M Completed 2003 2004 

Oakland Local Streets & Roads $4.0 M Completed 2004 2006 

Route 84 Expressway $70.0 M Environmental/Design 2011 2013 

San Pablo Corridor Transit Improvements $1.8 M Construction 2007 2008 

Telegraph/International/E. 14th Bus Rapid Transit $8.7 M Environmental 2013 2016 

Telegraph/International/E. 14th Rapid Bus $9.5 M Completed 2005 2006 

Union City Intermodal Station $9.2 M Construction 2007 2010 

Vasco Road Utility Relocation $1.5 M Completed 2007 2007 

Westgate Extension Stage 1/2 $8.6 M Completed/Study 2004/TBD 2007/TBD 

Emerging Projects: Measure B 2000 recognizes that within a 20-year time frame, there may be emerging congestion areas that did 
not exist when the Expenditure Plan passed. In 2003, the board authorized $1.5 million of the total Measure B 2000 commitment of
$7.6 million for utility relocation for the Vasco Road Safety Improvement Project in East County. 
Source: http://www.acta2002.com/projects.html (Table is dated June 25, 2008). 
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Exhibit 5:  Summary of ACTA Projects 

ACTA Projects Measure B Funding 

Overall 

Project 

Cost 

Project Status 

Castro Valley Local Traffic Circulation 
Improvements 

$5.0 million. This project was 
amended into the 1986 Expenditure 
Plan by the ACTA Board in 
December 2005. 

$5.0 M In Scoping phase 

Central Alameda County Freeway System 
Operational Analysis 

$5.0 million. This project was 
amended into the 1986 Expenditure 
Plan by the ACTA Board in 
December 2005. 

TBD In Scoping phase 

I-580 Interchange Improvements in Castro Valley $15 million. This project was 
amended into the 1986 Expenditure 
Plan by the ACTA Board in 
December 2005. It is also an ACTIA 
project.

$35.8 M Construction
beginning in 
Summer 2008 

I-880/Mission Boulevard Interchange, Fremont $29.3 M $238.0 M Under
Construction

I-880/SR-92 Interchange $10 M $245.0 M Under
Construction

East-West Connector in North Fremont and Union 
City 

TBD (to be determined) TBD In Environmental 
phase

Route 238/Mission-Foothill-Jackson Corridor 
Improvement Project 

$80 million. This project was 
amended into the 1986 Expenditure 
Plan by the ACTA Board in 
December 2005, replacing the 
Hayward Bypass Project. 

$111.0 M In Design/Right-of-
Way Phase 

Source: http://www.acta2002.com/projects.html#acta (Table is dated June 25, 2008). 

Exhibit 6:  Transportation Improvements to be Included in 2015 Baseline Forecast 
No. Sponsor Project Description Reference 

This table to be filled in by ALA-580/238 CSMP Technical Team 
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2.7. Baseline Roadway/Transit Network Improvements 2035 

The ACCMA model 2035 network currently includes the ACCMA Investment Program to be considered in 
Transportation 2035 which was approved by the Alameda County CMA Board of Directors on February 
28, 2008.  A complete listing of these improvements in the ACCMA model can be found in The 
Transportation 2035, Project Submittal dated March 5, 2008.  The programmed projects that are specific 
to the I-580 freeway systems are shown in Exhibit 9.   

Exhibit 7:  ACCMA Investment Program 2035 Improvements 
Sponsors Project Comments 

1 East County 
I-580 Local Interchange Improvements in 
Dublin

Interchange improvements at Hacienda and Fallon. 

2 East County 
I-580 Local Interchange Improvements in 
Livermore 

Reconstruction and modifications to I-580/First Street; I-
580/Isabel Phase 2, I-580/Greenville Road and I--580/Vasco 
Road including auxiliary lanes. 

3 East County 
Project Development for  
I-580/I-680 Connector 

This is the HOV flyover connection at the interchange as 
recommended in the Triangle Study list.  

4 East County I-580 Corridor Improvements 
Includes auxiliary lanes at Isabel from I-580 EB and WB HOT 
Lanes

5
Alameda
County CMA 

I-580 / I-680 (NB I-680 to WB  
I-580) Connector, Phase 1 

This project will build the flyover connection from NB I-680 to 
WB I-580 at the interchange. 

6
Caltrans / 
Alameda
CCMA 

I-580 EBTruck Climbing Lane 
Add one lane for trucks from the Greenville Rd. to N. Flynn Rd, 
Livermore; consistent with State's Goods Movement Action 
Plan.

This table provided for information purposes.  These improvements, unless funded or programmed, would 
NOT be included in the baseline 2035 forecasts. 

The highway and transit network improvements currently coded in the ACCMA model for 2035 will need 
to be reviewed and unfunded/unprogrammed projects removed from the network.  The Corridor Technical 
Team will need to determine the transportation network improvements to be included in this model run 
(see Exhibit 8).

Exhibit 8:  Additional Improvements to be Included in 2035 Baseline Forecast 
No. Sponsor Project Description Reference 

This table to be filled in by ALA-580/238 CSMP Technical Team 



I-580 Traffic Forecasting & Analysis Methodology 
September 12, 2008 
Page 16 of 27 

2.8. Performance Measures to be Produced by ACCMA Model 

The ACCMA model will be used to produce mean travel time and delay estimates for the “Super Corridor” 
study area.  The ACCMA model will still model the demand changes in the entire 9-county region; 
however, performance will be reported only for freeway and street links located within the “Super 
Corridor” identified in Exhibit 2 above.  The Super Corridor performance measures that will be reported 
are: 

1. Vehicle-Miles Traveled (VMT) (Daily, AM Peak 4-hour Period, and PM Peak 5-hour Period) 
2. Vehicle-Hours Traveled (VHT) (same periods as for VMT) 
3. Vehicle-Hours Delay (VHD) (comparing forecasted to free-flow travel times for same periods as 

for VMT) 
4. Mean Vehicle-trip Speed (VMPH) (same periods as VMT) 
5. Person-Miles Traveled (PMT) (same periods as VMT) 
6. Person-Hours Traveled (PHT) (same periods as VHT) 
7. Person-Hours Delay (PHD) (same periods as for VHD) 
8. Mean Person-Trip Speed (PMPH) (Same periods as VMT) 
9. Daily Transit Boardings (BART, Other) (Only daily) 

Note that Transit vehicles and auto park & ride trips to access transit will NOT be included in the above 
performance measures produced by the ACCMA model.  This is because the model does not currently 
have the capabilities of incorporating these vehicle trips into its overall estimate of vehicle trips. 

The ACCMA model will NOT be used to identify or predict bottlenecks and queues. 

The ACCMA model will be used to predict shifts in traffic demand between surface streets and the 
freeway.  The model will be used to predict shifts in demand between SOV/HOV/bus. 

Plot maps will be produced for the Super Corridor using red and green bandwidths to indicate which 
streets will experience increases or decreases in AM and PM peak period traffic under each alternative 
package of strategies. 

2.9. OD Estimation Using Microsimulation Model or ACCMA Model 

OD estimation is necessary to develop an OD table that reasonably matches the May 2008 freeway ramp 
(and mainline) traffic counts necessary for validating the freeway microsimulation model against the 2008 
floating car travel time runs.   

Differences Among Software Packages 

There are always an infinite number of OD tables that when assigned to the highway network will 
reproduce the observed traffic counts on the network.  This is because it is a mathematically 
unconstrained problem.  There are always more OD cells than there are road links to be counted, so any 
number of OD tables can fit the observed counts. 

It is necessary to constrain the OD estimation problem with a “seed” OD table.  OD estimation software 
(whether operating within a microsimulation model or a travel demand model) then uses a mathematical 
search algorithm that attempts to find the OD table closest to the original seed OD table that when 
assigned to the network gives a reasonable match to the observed traffic counts. 
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The variation in the OD estimation approaches between different demand modeling packages (e.g. Cube 
and TransCad) and different microsimulation packages (e.g. Vissim and Paramics) then centers on the 
mechanics of how they assign the OD table to the network, how they go about finding that “close” OD 
table to the original seed table, how they measure “closeness”, and the degree to which they respect the 
information contained in the original seed OD table.  Not all of these differences are actually documented, 
many times for proprietary reasons.  Thus it is hard to say that one software package’s OD estimator is 
mathematically better than the other.  In fact, even if they were documented, there is not consensus 
within the profession as to which mathematical approach is always superior. 

A microsimulation model would presumably give a better assignment of traffic demands to the network 
since they model traffic operations and delays so precisely, but their ability to predict shifts in paths due to 
congestion is not very robust.  They cannot employ equilibrium assignment, so various incremental 
methods are used (assign traffic to fastest route during the first 5 minutes, recompute travel times, assign 
next 5 minutes of demand to the new fasted route, etc.).  Microsimulation models also do not include as 
much of the network as a demand model does, and therefore cannot deal with large scale route changes 
(such as between one corridor and another). 

A demand model would generally be presumed to produce a poorer traffic assignment than a 
microsimulation model, because of a demand model’s more simplistic representation of traffic delays on 
the network.  However, travel demand models can perform equilibrium assignment and they can take into 
account much larger geographic shifts of traffic between corridors. 

Recommended OD Estimation Approach 

Given that a demand model (the ACCMA model) will be used to forecast demand for the microsimulation 
model, taking into account shifts in demand between modes and corridors, we believe the same model 
should be used to fit the resulting OD table to the traffic counts.   

Using the demand model to estimate the OD will give us an OD table that we can use for both surface 
streets and the freeway.  If we were to use the microsimulation model to estimate the OD table we would 
be limited to just the portion of the network that was coded within the microsimulation model.  Without an 
extensive amount of resources, there is no way that the entire corridor study limits (shown in Exhibit 2)
can be coded and validated inside a microsimulation model.  Thus a microsimulation estimated OD table 
would be a lot more limited in its geographic coverage than a demand model estimated OD table. 
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3. TRAFFIC OPERATIONS ANALYSIS METHODOLOGY 
This section describes the recommended traffic operations analysis methodology.  The methodology is 
designed to employ microsimulation models that will be sensitive to the majority of improvement 
strategies likely to be considered for the ALA-580/238 CSMP.  The models were also selected to 
generate the performance measures necessary for the evaluation of the strategies. 

A somewhat non-traditional two-model approach is recommended for the operations analysis.  One 
microsimulation model will focus on the freeway.  The other microsimulation model will focus on the 
surface streets.  This two-model approach enables us to divide and conquer what would otherwise be a 
massive microsimulation effort and allows us to employ software that is best suited to each modeling 
environment (surface streets and freeways).  The savings in modeling effort does come at the cost of 
extra effort ensuring that the two models are coordinated (working with the same demands, and 
congestion across model boundaries is correctly accounted for), but we believe the large savings in 
model set up and run times will more than make up for the extra coordination effort on the part of the 
consultant. 

3.1. Time Periods and Forecast Years 

The recommended traffic operations analysis time periods and the forecast years are the same as 
recommended previously for the travel forecasting method. 

3.2. Microsimulation Model Limits 

The recommended microsimulation model traffic operations analysis limits are as follows: 

! The I-238 freeway from I-880 to I-580, including both freeway to freeway interchanges.  A short 
portion of the I-880 freeway will necessarily be included in the I-238/I-880 interchange, but the 
modeled traffic volumes and congestion on this short stretch will not be considered accurate and 
will not be included in the traffic operations performance measure computations. 

! The I-580 freeway between I-238 and I-205, including both freeway to freeway interchanges.  A 
short portion of the I-680 freeway will necessarily be included in the I-580/I-680 interchange, but 
the modeled traffic volumes and congestion on this short stretch of freeway mainline of I-680 will 
not be considered accurate and will not be included in the traffic operations performance measure 
computations. 

! All I-880/I-238/I-580/I-680/I-205 freeway to freeway ramps 
! All freeway to/from surface street ramps on the I-580 and I-238 freeways within the study limits. 
! The surface street intersection at the foot of each ramp 
! The nearest signalized intersection to the foot of each ramp (if located within 2500 feet of the 

ramp intersection) 

Exhibit 3 shows roughly the streets and freeway segments that will be included in the microsimulation 
traffic operations analysis.  This is called the “Thin Corridor” study area. 

3.3. Freeway Microsimulation Model Approach 

It is recommended that the Paramics software be used to microsimulate freeway operations on the I-238 
and I-580 freeways.  This software is ideally suited for modeling large projects and generating 
performance measures. 

The recommended freeway microsimulation model would include the freeway mainlines and the freeway 
ramps (freeway to freeway as well as surface street to/from freeway). 
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The freeway microsimulator would be provided with ramp-to-ramp and mainline vehicle OD tables (one 
set for the AM peak period, the second set for the PM peak period).  Each set of OD tables would consist 
of individual tables for SOV, SR2, SR3+, and truck. 

A set of peaking profiles by on-ramp and for the mainline in would be coded into Paramics so that the 
software can split each peak period OD table into demands by 15-minute periods within each peak 
period.  The peaking profiles would be derived directly from the May 2008 ramp and mainline counts.  
These peaking profiles would be assumed to be applicable to future years as well as to 2008. 

To save on model run times, it may be desirable to split the freeway microsimulation model into two or 
more submodels, where each submodel covers one-half (or less) of the total freeway.  This will be 
determined by the microsimulation modeling team.  Simulation run times are directly proportional to the 
number of vehicles within the network at any one time, so shorter networks can significantly speed up run 
times.  With 4-hour and 5-hour simulation periods, it is highly desirable to accelerate simulation run times. 

If the freeway microsimulation model is split into two or more submodels, the break will be made at 
locations on the freeway where congestion was never observed to occur in 2008, and is considered 
unlikely to occur in 2015 and 2035.  Current thinking is to split the freeway model at Eden Canyon 
interchange with each submodel overlapping at this interchange. 

The downstream vehicle output of one submodel would become the upstream demand input of the other 
submodel.  If, in the future year runs, congestion is observed to cross the submodel boundaries, the 
boundaries may be changed to avoid splitting the congestion. 

Further details of the recommended freeway microsimulation modeling approach will be presented in a 
subsequent memo.  That memo will address the zone structure, link types, vehicle types, parameter 
values, error checking, validation approach, and validation targets for the microsimulation model. 

3.4. Surface Street Microsimulation Modeling Approach 

A different software package is recommended to model the surface streets than for the freeways for two 
reasons: splitting the microsimulation modeling load further accelerates model run times, and adopting a 
software package specifically designed for surface street simulation in the United States greatly 
accelerates coding and validation.   

The recommended package for surface street microsimulation is Synchro/Simtraffic.  The use of Synchro 
and it’s built in NEMA/170 controller defaults (phasing sequence, loop detector location, minimum and 
maximum greens, vehicle extensions, etc.) greatly accelerates the coding of traffic signals in SimTraffic 
and greatly accelerates validation testing. 

Most of the freeway interchanges are so far apart that the ramp intersections and the short sections of 
surface streets leading to the signalized intersections adjacent to the ramp intersections can be coded as 
individual Synchro/Simtraffic models, one per interchange. 

The Synchro/SimTraffic networks for each interchange would include up to 4 intersections (the two ramp 
intersections and the nearest signalized intersection each side of the freeway). 

Synchro/SimTraffic would be used to estimate and report delays and queues at each.  Off-ramp queues 
exceeding the length of the off-ramp will be identified and the reduced capacity input to the freeway 
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simulator (Paramics), so that the freeway simulator will correctly report freeway congestion resulting from 
off-ramp queues backing onto the freeway. 

All signal timing will assume vehicle actuated control.  All signal timing will be quick-optimized for future 
conditions (timing plans will be near-optimal, without any fine tuning of signal plans).  Phasing sequences 
(lead, lag left turns) will not be optimized.  All left turns will be assumed to be leading phases.  Existing 
signal timing will be approximated (unless the city provides the necessary data in Synchro format) to 
match observed field performance. 

For the purposes of comparing future conditions to existing conditions, Synchro will be used to quick 
optimize signal timings for existing conditions.  This will ensure that comparisons between the future 
alternatives and existing conditions will reflect the management strategies being tested, not suboptimal 
surface street timings. 

Signal saturation flow rates will be estimated per HCM method in Synchro.  There will be no field 
measurement of saturation flow rates. 

Further details about the recommended surface street microsimulation modeling approach will be 
presented in a subsequent memo.  That memo will address vehicle types, parameter values, signal 
timing, error checking, validation approach, and validation targets for the microsimulation model. 

3.5. Surface Street and Freeway Microsimulation Models Interface 

The mean Paramics estimated peak hour off-ramp flows will be used to adjust the forecasted turning 
movements for the surface street intersections.  The reduced off-ramp flows would be propagated 
through the downstream intersections within the interchange and its environs. 

The mean SimTraffic estimated peak hour on-ramp flows will be checked to see if they indicate a need to 
adjust the Paramics on-ramp demands to reflect limits on the ability of the surface street system to deliver 
the demands to the freeway.  The reduced on-ramp flows would be propagated through the Paramics OD 
table to all downstream off-ramp and the mainline out. 

Both the SimTraffic and Paramics models will then be re-run to obtain capacity constrained performance 
estimates.  Only one capacity constraining iteration will be performed. 

The capacity constraints will not be equilibrated and a 10% discrepancy between SimTraffic and 
Paramics mean peak hour volumes on the freeway ramps will be considered to be within the acceptable 
variance typical of simulation models. 

The baseline forecasts will be evaluated using the above constrained volumes.  However, the initial 
assessment of possible management strategies will be made using unconstrained volumes.  This will 
ensure that strategies are designed to address demand.  Once the basket of strategies has been settled 
on, then the basket will be analyzed using constrained volumes as described above. 

3.6. Recommended Performance Measure Computations 

Synchro/Simtraffic will be used to model existing and future surface street operations, identify 
bottlenecks, and identify queues for the surface streets and the on/off-ramps.  The microsimulation model 
methodology memo describes how the Performance Measures for the Thin Corridor will be computed 
from the microsimulation model outputs. 
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4. RELIABILITY ANALYSIS METHODOLOGY 
This section describes the recommended methodology for evaluating the travel time reliability of the ALA-
580/238 Corridor 

4.1. Measures of Reliability 

As recommended in the CSMP Cookbook (“Corridor System Management Plans (CSMPs), Guidelines for 
Completing CSMP Milestones”) the following measures of reliability will be computed: 

! Travel Time Variance 
! The Buffer Index 

The travel time variance is computed as follows: 
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Where: 
Var(T) = variance of the travel time (minutes squared) 
N = number of samples 
T = travel time observation (minutes) 

The Buffer Index is computed as follows: 
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Where: 
BI = Buffer Index (unit-less) 
T(95%) = 95 percentile highest travel time (minutes) 
T(mean) = Mean travel time (minutes) 

4.2. Reliability Data Collection 

The following data on reliability will be collected: 

Accident/Incident Data:  The PeMS CHP Incident log will be queried for incident data for a 12 month 
period, July 1, 2007 to June 30, 2008. 

Travel Time Reliability Data:  511.org travel time reports will be used to record the variance in travel 
times over the course of several weeks of the year for the following 6 directional timed segments: 

! I-205/I-580 to/from I-680  
! I-680 to/from I-580/I238  
! I-580/I-238 to/from I-880/I-238 
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4.3. Forecasting Reliability – Recurrent Congestion 

The likely changes in future travel time variance that are due to recurrent causes (cyclic demand peaks) 
will be computed for each of the 6 directional segments of the corridor (I-238 to/from I-880 & I-580, I-580 
to/from I-238 & I-680, and I-580 to/from I-680 & I-205) according to the following methodology. 

Step 1. Compute Existing Reliability Indices for Each Peak 

The existing mean and variance of travel time within each peak period (AM and PM), each day (Mon-Fri) 
would be computed from the 511.org toll tag data for the several weeks for which observations are 
available for the spring and summer of 2008.  The buffer index would also be computed.  The 
computations would be for each of the 6 directional segments in the ALA-580/238 corridor. 

Step 2. Segregate Peak Periods into Incident and Non-Incident 

The PeMS incident log will be used to segregate the daily peak period observations of travel time 
variability between periods when an incident is present either on either direction of the analysis segment, 
or when no incident is present in either direction.  Time periods with incidents would be further 
segregated into severe and non-severe incident periods. 

Step 3. Compute Reliability for Recurrent Conditions 

The existing Buffer Index, and the mean and variance of travel times would be computed for all time 
periods with no incidents.  These become the reliability results for recurrent congestion conditions. Exhibit
10 illustrates how the cyclic characteristics of recurrent congestion travel time reliability for the corridor 
might be plotted. 

Step 4. Forecast Reliability for Recurrent Conditions 

A piece-wise linear model will be fitted to the observed volume and reliability data so that changes in 
demand levels can be used to predict changes in reliability.  Exhibit 11 below shows one such 
relationship derived for I-580 eastbound. 

Forecasted changes in peak period volumes would then be used to estimate future recurrent congestion 
related reliability. 
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Exhibit 9:  Daily, Diurnal, and Monthly Variation in Reliability on I-580 EB 
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Exhibit 10: Reliability as a Function of Volume on I-580 EB 
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4.4. Forecasting Reliability – Non-Recurrent Congestion 

The likely changes in future travel time variance due to non-recurrent causes (incidents) will be computed 
for each of the 6 directional segments of the corridor (I-238 to/from I-880 & I-580, I-580 to/from I-238 & I-
680, and I-580 to/from I-680 & I-205) according to the following methodology. 

Step 1. Identify Current Frequencies and Probabilities of Incidents 

The number of accidents, breakdowns, other, and traffic hazards are assembled from the PeMS incident 
logs for each of the 6 directional segments of the corridor for the period of one year.  Estimated 
adjustment factors are applied to account for likely under reporting of incidents in the corridor in the log.  
The mean duration of each incident type is computed from the PeMS incident log data.  The result is the 
table shown below. 

Exhibit 11. Example Computation of Current Incident Probabilities 

Incident Type 
Logged 

Incidents 

Estimated 
%

Logged 

Estimated 
Number 
Incidents 

Duration (min) Total
Incident-
Minutes

Annual
Probability

Mean Std. Dev. 

Accident, injury 19 100% 19 42.8 40.3 813 0.87%

Accident, non-injury 84 99% 85 22.6 22.2 1915 2.05%

Accident, other 76 99% 77 19.7 17.0 1513 1.62%

Breakdown 88 60% 147 17.9 19.8 2620 2.80%

Other 15 60% 25 32.5 73.4 812 0.87%

Traffic hazard 274 60% 457 19.0 14.9 8662 9.25%

Subtotal Incidents 556 69% 809 20.2 22.2 16335 17.45%

Non-Incidents N/A N/A N/A N/A N/A 77265 82.55%

Total Year N/A N/A N/A N/A N/A 93600 100.00%
N/A = Not Applicable 
Source: R. Dowling, A. Skabardonis, D. Reinke, “Predicting the Impacts of ITS on Freeway Queue 
Discharge Flow Variability”, TRB Preprint 08-0788. 

Step 2. Estimate Likely Change in Probabilities of Incidents 

Based on information available on the effectiveness of various corridor management strategies (and 
engineering judgment when such information is lacking), the likely reduction in the frequency, duration, 
and severity of incidents in the corridor would be estimated and the new values used to compute the 
forecasted annual probability of each incident type in the corridor.  A new table, in the style of Exhibit 10,
would be computed for the future conditions. 

Step 3. Estimate Likely Change in Reliability Indices 

The existing mean travel times and variances for the AM and PM peak periods when incidents are 
present will be used to estimate the reliability by incident type (severe/non-severe).  The estimated 
changes in the probabilities of incidents by incident type will then be applied to the existing data to 
estimate future reliability due to non-recurrent causes. 



Dowling Associates, Inc.
180 Grand Ave., Suite 250, Oakland, CA 94612 ! (510) 839-1742 ! FAX: (510) 839-0871 
428 J Street, Suite 500, Sacramento, CA 95814 ! (916) 266-2190 ! FAX: (916) 266-2195 

MEMORANDUM!
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1. Introduction
This memorandum provides a detailed overview of the recommended traffic microsimulation methodology 
that will be used to provide technical support to the development of the ALA 580/238 corridor system 
management plan. 

A meeting was held with the MTC and Caltrans04 corridor technical team on September 10, 2008 to 
review the August 25 draft of this memorandum.  This Final version reflects the agreements reached at 
that meeting plus comments received up to September 23, 2008. Major additions have been highlighted 
in yellow.  A new section at the end of this memo provides point-by-point responses to the comments as 
discussed at the meeting. 

1.1. Purpose of Microsimulation 

The basic purpose of a Corridor System Management Plan (CSMP) is “to preserve the mobility gains of 
urban corridor capacity improvements over time”.

1
 The purpose of using microsimulation in the corridor is 

to predict the likely benefits of various corridor management strategies on key corridor performance 
measures, specifically: 

1. Vehicle-Miles Traveled (VMT)  
2. Vehicle-Hours Traveled (VHT)  
3. Vehicle-Hours Delay (VHD)  
4. Mean Vehicle-Trip Speed (VMPH)  
5. Person-Miles Traveled (PMT)  
6. Person-Hours Traveled (PHT)  

                                           
1
 California Transportation Commission, Corridor Mobility Improvement Account Program Guidelines, Adopted 

November 8, 2006 
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7. Person-Hours Delay (PHD)  
8. Mean Person-Trip Speed (PMPH)  

The microsimulation model(s) will also be used to identify link specific hot spots (bottlenecks), queues and 
queue lengths both on the mainline and on the ramps for future conditions under the various strategies.  
Plots showing link speeds or densities by color will be developed using Paramics Analyst. 

1.2. Microsimulation Modeling Limits 

The recommended microsimulation modeling limits are as follows: 

! The I-238 freeway from I-880 to I-580, including both freeway to freeway interchanges.  A short 
portion of the I-880 freeway will necessarily be included in the I-238/I-880 interchange, but the 
modeled traffic volumes and congestion on this short stretch will not be considered accurate and 
will not be included in the traffic operations performance measure computations. 

! The I-580 freeway between I-238 and I-205, including both freeway to freeway interchanges.  A 
short portion of the I-680 freeway will necessarily be included in the I-580/I-680 interchange, but 
the modeled traffic volumes and congestion on this short stretch of freeway mainline of I-680 will 
not be considered accurate and will not be included in the traffic operations performance measure 
computations. 

! All I-880/I-238/I-580/I-680/I-205 freeway to freeway ramps 
! All freeway to/from surface street ramps on the I-580 and I-238 freeways within the study limits. 
! The surface street intersection at the foot of each ramp 
! The nearest signalized intersection to the foot of each ramp (if located within 2500 feet of the 

ramp intersection) 

1.3. Microsimulation Temporal Limits & Forecast Years 

The time periods covered by microsimulation will be: 

! Weekday AM peak 4-hour period (5:00 AM to 9:00 AM) 
! Weekday PM peak 5-hour period (2:30 PM to 7:30 PM) 

The forecast years for the microsimulation will be 2008 (existing) and 2015.  A preliminary assessment of 
reasonableness of the microsimulation results for 2035 will be made.  If the results appear to show 
unrealistically high congestion levels that are unlikely to help in the selection of strategies, then the 2035 
microsimulation forecasts may be dropped. 

1.4. Microsimulation Modeling Approach 

A two-model approach is recommended.  One microsimulation model will focus on the freeway.  The 
other microsimulation model will focus on the surface streets.   

The Paramics microsimulation modeling software will be used to model peak period operations on the 
freeway mainline.  The coded network in Paramics will include the freeway mainline, the ramps, a short 
stretch of the surface street at the foot of the ramps, and the signal meters on the on-ramps.  The signals 
at the foot of the ramps will be modeled in Paramics using the equivalent fixed time signal timings 
estimated by Synchro (see Exhibit 1).
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The Synchro/Simtraffic modeling software will be used to model peak hour operations on the surface 
streets.  The coded surface street network will include the ramps, the signals at the foot of the ramps, the 
surface street crossing the freeway at the ramps, and up to one signalized intersection each side of the 
freeway on the surface street beyond the ramps (see Exhibit 2).  The signal meters on the on-ramps will 
be modeled in Synchro/Simtraffic using the equivalent meter discharge rates.  Meters cannot be precisely 
modeled in Synchro/Simtraffic because of software limitations that do not allow HOV bypass and single 
vehicle discharge per green. 

Exhibit 1:  Example Paramics Freeway Network Coding 

Zone!1

Zone!2

Paramics
Network

Meter

Meter

Signal

Signal

Exhibit 2:  Example Synchro/SimTraffic Network Coding 

Synchro/SimTraffic
Network

Signals

Signals

Meter

Meter

This two-model approach enables us to divide and conquer what would otherwise be a massive 
microsimulation effort and allows us to employ software that is best suited to each modeling environment 
(surface streets and freeways).  The savings in modeling effort does come at the cost of extra effort 
ensuring that the two models are coordinated (working with the same demands, and congestion across 
model boundaries is correctly accounted for), but we believe the large savings in model set up and run 
times will more than make up for the extra coordination effort on the part of the consultant. 
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SimTraffic cannot easily model multi-hour peak periods, so it will be limited to the AM and PM peak hours 
and the results expanded to the peak periods. 

The microsimulation modeling approach will follow the steps and guidelines given in FHWA’s Guidelines 
for Applying Traffic Microsimulation Modeling Software,

2

1.5. Baseline Roadway/Transit Network Improvements 2015/2035 

The ALA-580/238 Technical Corridor Team will determine the baseline network improvements to be 
assumed to be in place for baseline (no mitigation) 2015 and 2035.  Exhibit 2 will list these improvements 
for 2015 once they are adopted by the Team. 

Exhibit 3:  Transportation Improvements to be Included in 2015 Baseline Forecast 
No. Sponsor Project Description Reference 

This table to be filled in by ALA-580/238 CSMP Technical Team 

Exhibit 8 will list the transportation network improvements to be included in the baseline 2035 
microsimulation. 

Exhibit 4:  Additional Improvements to be Included in 2035 Baseline Forecast 
No. Sponsor Project Description Reference 

This table to be filled in by ALA-580/238 CSMP Technical Team 

                                           
2
 Traffic Analysis Toolbox Volume III: Guidelines for Applying Traffic Microsimulation Modeling Software, Federal 

Highway Administration, Publication No. FHWA-HRT-04-040 (2004). 
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2. Freeway Microsimulation Approach 
It is recommended that the Paramics software be used to microsimulate freeway operations on the I-238 
and I-580 freeways.  This software is ideally suited for modeling large projects and generating 
performance measures. 

The recommended freeway microsimulation model would include the freeway mainlines and the freeway 
ramps (freeway to freeway as well as surface street to/from freeway). 

The rest of this section addresses the zone structure, link types, vehicle types, parameter values, error 
checking, validation approach, and validation targets for the microsimulation model as specified in the 
FHWA Guidelines. 

2.1. Data Collection and Preparation 

Input Data (Geometry, Control, Demand) 

Lane geometry for the freeway, ramps, and ramp meters will be collected from field surveys and aerial 
photos shot May 2008.   

Ramp metering rates for those meters active in May 2008 have been obtained from Caltrans. 

AM and PM peak period demand will be obtained from machine counts made of the ramps and the 
mainline in May 2008.  PeMS detectors will provide supplementary mainline count data. Where there is a 
conflict between the machine counts and PeMS that cannot be explained by vehicles being stored on the 
freeway in queues, the machine counts will be considered to be the more accurate data source. 

Calibration Data (bottlenecks, travel time and queues) 

Calibration data consists of identified bottleneck locations, measured queue lengths, and travel times. 

The bottleneck locations will be identified from field observations and aerial photos shot every 30 minutes 
during the peak periods in May 2008. 

Queue lengths will be estimated from aerial photos shot every 30 minutes during the peak periods in May 
2008.  Queues can also be identified from floating car runs. 

Travel time will be obtained from 511.org reported toll tag vehicle travel times and from supplementary 
floating car runs conducted in May 2008. 

2.2. Base Model Development 

Link-Node Diagram 

A link node diagram will be prepared showing the link and node numbers for the coded Paramics 
network. 
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Exhibit 5: Example Paramics Link-Node Diagram 

Zone!6Zone!1

Zone! 3

Zone! 2

Zone!!5

Zone! 4

To save on model run times, it may be desirable to split the freeway microsimulation model into two or 
more submodels, where each submodel covers one-half (or less) of the total freeway.  This will be 
determined by the microsimulation modeling team.  Simulation run times are directly proportional to the 
number of vehicles within the network at any one time, so shorter networks can significantly speed up run 
times.  With 4-hour and 5-hour simulation periods, it is highly desirable to accelerate simulation run times. 

If the freeway microsimulation model is split into two or more submodels, the break will be made at 
locations on the freeway where congestion was never observed to occur in 2008, and is considered 
unlikely to occur in 2015 and 2035.  Current thinking is to split the freeway model at Eden Canyon 
interchange with each submodel overlapping at this interchange. 

The downstream vehicle output of one submodel would become the upstream demand input of the other 
submodel.  If, in the future year runs, congestion is observed to cross the submodel boundaries, the 
boundaries may be changed to avoid splitting the congestion. 

Link Geometry 

The same 43 link types from the Caltrans I-880 model will be used to code the ALA-580/238 network.  
They are listed in Appendix A. 

Traffic Control 

The on-ramp signal meters will be coded in Paramics.  The existing Caltrans metering rates will be coded 
by 15 minute period.  The Caltrans API for ramp metering will be used and evaluated, if it is recompiled 
by Caltrans for the current release of Paramics and available in time for model calibration. The evaluation 
will assess whether the API is performing satisfactorily.  If it passes the test, the API will be used in the 
analysis of future strategies. 
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The eastbound I-580 ramp meters from Foothill Road on-ramp to Greenville Road on-ramp will be coded 
as operational in May 2008 from 2:30 PM to 7:30 PM. 
Where meters were present in May 2008 but not turned on, no ramp meters will be coded for the 2008 
calibration runs.   

For some of the future alternatives HOV lanes will be coded allowing SR2 and SR3+ vehicles during their 
hours of operation 

Surface street signalized intersections will NOT be coded in Paramics.   

Traffic Demand 

The freeway microsimulator will be provided with ramp-to-ramp and mainline vehicle OD tables (one set 
for the AM peak period, the second set for the PM peak period).  Each set of OD tables would consist of 
individual tables for SOV (single occupant vehicles), SR2 (shared ride 2-person vehicles), SR3+ (shared 
ride 3 or more person vehicles), and truck. 

The OD tables will have been derived from the ACCMA model.  The 2008 tables will have been fitted to 
the May 2008 traffic counts on the freeway mainline and ramps.  The future year OD tables will be built off 
of the fitted 2008 tables. 

A set of peaking profiles by on-ramp and for the mainline-in will be coded into Paramics so that the 
software can split each peak period OD table into demands by 15-minute periods within each peak 
period.  The peaking profiles will be derived directly from the May 2008 ramp and mainline counts.  The 
count locations used in determining the peaking profiles will need to be chosen carefully to ensure that 
they are, in fact, demand counts.  If counts from constrained locations are used, they will need to be 
adjusted to demand.  These peaking profiles will be assumed to be applicable to future years as well as 
to 2008. 

Vehicle Types and Driver Behavior 

The Caltrans I-880 model 17 vehicle types will be used.  SOV, SR2, SR3+ vehicles will have their own 
OD tables.  Trucks will have their own OD table, which will be split into truck subtypes according to the 
percentage of trucks observed by the weigh-in-motion (WIM) detectors east of Vasco Road in May 2008.  
The 17 vehicle types and their characteristics are listed in Appendix B. 

The Paramics default driver behavior distribution and parameters will be used in the initial runs.  The 
mean headway may be adjusted globally or on a link specific basis to calibrate the model. 

Run Control Parameters 

The Paramics default run control parameters will be used in the initial runs. 

Quality Assurance/Quality Control 

This microsimulation approach memo is the first step in the quality assurance process.  Individual 
microsimulation modelers helped prepare the memo.  The memo was then reviewed by a principal 
experience in microsimulation modeling. 

Once network coding proceeds, every few days a copy of the model input files will be reviewed by a 
principal experienced in microsimulation modeling.  Link color coding schema by attribute will be used to 
identify obvious errors.  
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When the input files reach the stage that testing is possible, then every few days a low volume OD table 
(1 vehicle per OD cell) will be loaded onto the network and the animation reviewed to identify network 
coding errors.  Sudden changes in vehicle speeds will be investigated to determine if there is a network 
continuity problem. 

2.3. Error Checking 

On-going quality control and assurance will be handled as explained in the previous section. 

Input Review 

The network coding will be reviewed for values that are “out-of-bounds”.  Obvious errors will be identified 
and corrected. 

Animation Review 

When the initial model development is completed (OD tables, and fully coded network) then animation 
review will begin.  Abrupt changes in vehicle behavior will be spotted and any coding errors corrected.  
Unusual or illegal vehicle behavior will be identified and coding errors causing this behavior corrected. 

2.4. Calibration

The objective of calibrating the model is to obtain simulated performance similar to what was observed in 
May 2008.  The model should have bottlenecks in the same locations, with queues of about the same 
extent as were observed in May 2008 for both the AM and PM peak periods.  In addition, the model 
predicted mean speed for each hour of the simulation should approximate that measured in the field from 
511.org and floating car data. 

The model calibration will start with calibrating the capacity of the observed 2008 bottlenecks. The 
calibration will then proceed to matching the observed mean travel times by hour observed in the 511.org 
and floating car data. 

Calibration of Capacity 

The simulated capacity will be compared to the observed capacity at the critical bottlenecks. 

The existing stretch of I-238 west of I-580 is a significant bottleneck in both directions, but because this 
stretch was under construction in both directions, the Paramics model will not be calibrated to the 
observed capacity in this stretch 

In the eastbound direction, one bottleneck was observed in the PM peak on I-580, east of I-238. The 
single bottleneck was the stretch of eastbound I-580 between Santa Rita Road on-ramp and the Airway 
Boulevard off-ramp.  Other minor bottlenecks west of this point were probably hidden by this major 
bottleneck, but they could not be observed in the field.  During the AM peak period, there was no 
persistent eastbound congestion observed anywhere in the corridor. 

There is also a transitory eastbound bottleneck at the start of the upgrade east of Greenville Road to 
Altamont Pass.  This bottleneck was not observed in the field during the May 2008 data collection effort.  
The ability of the simulation model to represent the effects of the upgrade on truck speeds will be 
evaluated and the coding adjusted to capture this effect. 

In the westbound direction, three minor transient bottlenecks were observed in the AM peak on I-580, 
east of I-238 (see Exhibit 6).  They are: 
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! I-580 WB, between Hopyard Road On-Ramp and I-680 Off-Ramp, The bottleneck is actually on 
the collector-distributor road where the I-680 NB to I-580 WB loop ramp merges with the I-580 
WB to I-680 SB loop ramp.  It backs up onto the right hand lanes of I-580 WB, sometimes 
affecting all the lanes. 

! I-580 WB, between Airway Blvd On-Ramp and Santa Rita/Tassajara Road Off-Ramp, 
! I-580 WB, at Altamount Pass, between West Grant Line Road On-Ramp and North Flynn Road 

Off-Ramp.

No sustained congestion was observed in the westbound direction during the PM peak period. 

Calibration of Route Choice 

Route choice will be handled inside the ACCMA model along with mode choice shifts.  Route choice will 
not be an option in the Paramics model since no parallel arterials will be coded within this simulation 
model.  It would be infeasible for Paramics to handle the SR 84 and Stanley Blvd. alternative routes to the 
I-580 freeway. 

Validation of Caltrans Ramp Metering API 

The Caltrans ramp metering API, written by UC Irvine, enables Paramics to dynamically modify the ramp 
metering rate as a function of the density of traffic on the adjacent freeway mainline.  This API however 
does not currently function under the latest publicly distributed version of Paramics.  Consequently 
Caltrans needs to initiate effort to have the API module recompiled by Quadstone for the new version of 
Paramics. 

If Caltrans is able to get their ramp metering API recompiled before the end of October, the consultant will 
then give the API a try and see how well it mimics the observed dynamic ramp metering rates currently in 
place on eastbound I-580 during the PM peak period.  If the API appears to reliably operate and 
reproduce reasonably well the observed dynamic metering rates, the consultant will use the API to test 
future ramp metering strategies.   

If the API does not perform satisfactorily, the API will NOT be used in calibration and will NOT be used to 
test future alternatives (There is insufficient time to wait on further refinements of the API, should they be 
found necessary).  The consultant will provide Caltrans with a copy of the Paramics files used in the 
evaluation, the ramp metering counts against which the API was evaluated, and a short memo identifying 
the major weaknesses in the API that were found in the consultant’s evaluation.   
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Exhibit 6:  Observed Bottlenecks on I-580 (May 2008) 

AM!Congestion

PM!Congestion

Detector!Station

Probe!Vehicles

Pleasanton

Dublin

Livermore

Livermore

Altamount

Pass

Bottlenecks are at the head of the observed congestion 
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System Performance Calibration 

System performance will be calibrated in the model in terms of queues and travel times.  The simulated 
mean queue lengths each hour will be compared to field observations and the bottleneck capacities 
adjusted to better match the observed queues.  Similarly the mean simulated travel time (for each hour of 
the simulation period) for the following segments of I-580 and I-238 will be compared to observed mean 
511.org and floating car travel times. 

! I-580 WB from I-205 to I-680 
! I-580 WB from I-680 to I-238 
! I-238 NB from I-580 to I-880 
! I-238 SB from I-880 to I-580 
! I-580 EB from I-238 to I-680 
! I-580 EB from I-680 to I-205 

Note that since I-238 was under construction in both directions in May 2008, wide differences between 
the modeled and observed travel times will be accepted to the extent that the observed travel times are 
considered to be non-representative of post-construction conditions. 

The on-ramp meter queues observed during the PM peak period in the May 2008 aerial photos will be 
compared to those estimated by Paramics for existing conditions.  The metering rates and demand rates 
will be adjusted, if necessary, to better match the observed queuing.  

Calibration Targets 

The calibration targets for the Paramics freeway microsimulation are taken from the FHWA 
Microsimulation Applications Guide.  They are listed in  Exhibit 6.

The simulation model will be run 3 to 5 repetitions using differing random number seeds and the results 
averaged.  The averages will be compared to the calibration targets.  Additional repetitions of the model 
may be made if the first 3 to 5 repetitions indicate a high degree of instability in the results (the variance is 
large compared to the mean). The number of runs will be determined by the variance in the VHT 
performance measure observed in the first 3 runs and the desired confidence interval for the VHT result.  
Additional runs will be made (up to 5 total), if found necessary to secure a satisfactory confidence interval 
for the estimate of VHT. 
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Exhibit 7:  Paramics Model Calibration Targets 

Criteria and Measures 
Calibration Acceptance 

Targets 

Hourly Flows, Model Versus Observed  

Individual Link Flows  

Within 15%, for 700 vph < Flow <2700 vph >85% of cases 

Within 100 vph, for Flow < 700 vph >85% of cases 

Within 400 vph, for Flow > 2700 vph >85% of cases 

Sum of all Link Flows 
Within 5% of sum of all 
link counts 

GEH Statistic < 5 for Individual Link Flows3 >85% of cases 

GEH statistic for Sum of all Link Flows 
GEH < 4 for sum of all 
link counts 

Travel Times, Model Versus Observed  

Journey times network  

Within 15% (or one minute, if higher) >85% of cases 

Visual Audits 
 

Individual link speeds  

Visually acceptable speed-flow relationship To analyst’s satisfaction 

Bottlenecks  

Visually acceptable queuing To analyst’s 
satisfaction** 

Source: Freeway System Operational Assessment, Technical Report I-33, 
Paramics Calibration and Validation Guidelines, Draft, Wisconsin 
Department of Transportation, District 2, June 2002. 

**  The bottlenecks must be at the correct location for the right cause.  The queue 
lengths may vary somewhat from field observations. 

                                           
3
 The GEH statistic is computed as follows: 

" #
2/)(

2

VE

VE
GEH

$

%
&

where:  E = model estimated volume; and V = field count. 
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3. Surface Street Microsimulation Approach 
A different software package is recommended to model the surface streets than for the freeways for two 
reasons: splitting the microsimulation modeling load further accelerates model run times, and adopting a 
software package specifically designed for surface street simulation in the United States greatly 
accelerates coding and validation.   

The recommended package for surface street microsimulation is Synchro/Simtraffic.  The use of Synchro 
and it’s built in NEMA/170 controller defaults (phasing sequence, loop detector location, minimum and 
maximum greens, vehicle extensions, etc.) greatly accelerates the coding of traffic signals in SimTraffic 
and greatly accelerates validation testing. 

Synchro/SimTraffic would be used to estimate and report delays and queues at each intersection.  Off-
ramp queues exceeding the length of the off-ramp will be identified and the reduced capacity input to the 
freeway simulator (Paramics), so that the freeway simulator will correctly report freeway congestion 
resulting from off-ramp queues backing onto the freeway. 

The rest of this section addresses the zone structure, link types, vehicle types, parameter values, error 
checking, validation approach, and validation targets for the microsimulation model as specified in the 
FHWA Guidelines. 

3.1. Data Collection and Preparation 

Input Data (Geometry, Control, Demand) 

Signal geometry, timing, and turning movement counts for the City’s of Pleasanton, Dublin, and Livermore 
will be obtained from each city’s Synchro files.

For other jurisdictions, existing lane geometry will be obtained from field observations and aerial photos 
shot in May 2008.  Future lane geometry will be assumed to be the same as existing lane geometry 
unless the corridor technical team makes the consultant aware of planned local improvements. 

All signals (Outside of Pleasanton, Dublin and Livermore) will be assumed to be uncoordinated, fully 
actuated according to Synchro defaults unless the Corridor Technical Team provides the consultant with 
better information.  Pedestrians will be assumed to be negligible. 

Intersection count data will be obtained from most recent available historic count information and growth 
factored to May 2008 based on the May 2008 adjacent ramp counts. 

Calibration Data (bottlenecks, travel time and queues) 

Travel times will not be calibrated for the surface street network.  Bottlenecks and queues for the surface 
streets will be noted from the May 2008 aerial photos shot every half hour during the AM and PM peak 
periods. 
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3.2. Base Model Development 

Link-Node Diagram 

Most of the freeway interchanges are so far apart that the ramp intersections and the short sections of 
surface streets leading to the signalized intersections adjacent to the ramp intersections can be coded as 
individual Synchro/Simtraffic models, one per interchange. 

The Synchro/SimTraffic networks for each interchange would include up to 4 intersections (the two ramp 
intersections and the nearest signalized intersection each side of the freeway). 

Exhibit 8:  Example Synchro/SimTraffic Link-Node Diagram 

Signals

Signals

Meter

Meter

Freeway

Link Geometry 

Lane geometry will be obtained from field surveys and aerial photos shot in May 2008.   

Signal saturation flow rates will be estimated per HCM method in Synchro.  There will be no field 
measurement of saturation flow rates. 

Traffic Control 

All signal timing will assume vehicle actuated control.  All signal timing will be quick-optimized for future 
conditions (timing plans will be near-optimal, without any fine tuning of signal plans).  Phasing sequences 
(lead, lag left turns) will not be optimized.  All left turns will be assumed to be leading phases.  Existing 
signal timing will be approximated (unless the city provides the necessary data in Synchro format) to 
match observed field performance. 

Pedestrians will be assumed to be negligible at the signalized intersections, unless information from 
Caltrans indicates otherwise. 

For the purposes of comparing future conditions to existing conditions, Synchro will be used to quick 
optimize signal timings for existing conditions.  This will ensure that comparisons between the future 
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alternatives and existing conditions will reflect the management strategies being tested, not suboptimal 
surface street timings. 

Traffic Demand 

Traffic demand for existing conditions will be input as AM and PM peak hour turning movements at each 
signalized intersection.  Counts will be used where available and adjusted to match May 2008 values, as 
evidenced by the freeway ramp counts conducted in May 2008. 

Future demand will be estimated by applying ACCMA model predicted growth increments to the 
estimated 2008 intersection approach peak hour volumes.  The forecasted approach volumes will be 
distributed across the turning movements using the NCHRP 255 Furnessing approach. 

Driver Behavior 

The Synchro/SimTraffic default parameter values and distributions will be used for driver behavior and 
vehicle types for the initial runs.  These values will be adjusted, if necessary, during the calibration. 

Run Control Parameters 

The default SimTraffic run control parameters will be used with the exception that the data recording 
period will be set to one hour.  Three to five repetitions with differing random number seeds will be 
performed for each run.  The number of runs will be determined by the variance in the VHT performance 
measure observed in the first 3 runs and the desired confidence interval for the VHT result.  Additional 
runs will be made (up to 5 total), if found necessary to secure a satisfactory confidence interval for the 
estimate of VHT. 

Quality Assurance/Quality Control 

This microsimulation approach memo is the first step in the quality assurance process.  Individual 
microsimulation modelers helped prepare the memo.  The memo was then reviewed by a principal 
experience in microsimulation modeling. 

Once network coding proceeds, every few days a copy of the model input files will be reviewed by a 
principal experienced in microsimulation modeling.   

3.3. Error Checking 

On-going quality control and assurance will be handled as explained in the previous section. 

Input Review 

The network coding will be reviewed for values that are “out-of-bounds”.  Obvious errors will be identified 
and corrected. 

Animation Review 

When the initial model development is completed (OD tables, and fully coded network) then animation 
review will begin.  Abrupt changes in vehicle behavior will be spotted and any coding errors corrected.  
Unusual or illegal vehicle behavior will be identified and coding errors causing this behavior corrected. 
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3.4. Calibration

Objectives

The objectives of calibration are to assure that the Synchro/SimTraffic model reasonably approximates 
the capacity and congestion on the surface streets. 

Approach

The Synchro reported 95% queues and the Simtraffic animation will be reviewed to determine if queues 
during the AM and PM peak hours approximate those observed in the May 2008 aerial photos shot every 
30 minutes during both peak periods. 

Calibration Targets 

No formal calibration targets are proposed for SimTraffic.  The SimTraffic queue estimates will be visually 
compared to the observed queues in the aerial photos and if greatly different, the geometric and volume 
coding errors will be checked and corrected. 

3.5. Expansion of Peak Hour to Peak Period 

The AM peak hour and PM peak hour performance measures reported by Synchro/Simtraffic for the 
surface streets in the immediate vicinity of the freeway interchanges will be expanded to peak period 
results using the following procedure: 

1. Separate hourly Synchro/Simtraffic simulation models will be coded for each hour of each AM 
and PM peak period (a total of 9 hourly models).  The peak hour turning movements will be 
factored down to the non-peak hours according to observed volume peaks in the on and off-ramp 
counts for each non-peak hour within each peak period. 

2. The hourly Synchro/SimTraffic output for VMT, VHT, and delay will be summed for each peak 
period to obtain full peak period microsimulation performance measures for the surface streets 
within the immediate vicinity of the freeway interchanges.  (Peak period performance measures 
for surface streets farther away from the freeway interchanges will be estimated directly by the 
ACCMA demand model.) 

Should the delivery schedule for the microsimulation analysis have to be accelerated so that all technical 
products can be delivered by March 31, 2009, then multiple hourly Synchro/Simtraffic models will not be 
coded for each peak period.  Surface street microsimulation outputs will be computed for only the peak 
hour within each peak period  The ACCMA demand model will be used to estimate the peak period 
performance for the entire surface street system, including surface streets within the freeway 
interchanges. 
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4. Alternatives Analysis 

4.1. Baseline Demand Forecast 

The baseline demand forecast will be generated as described in the Travel Demand Forecasting and 
Traffic Analysis memorandum. 

The demand forecasts will be capacity constrained by the simulation models using the following 
procedure: 

! The Paramics forecasted peak hour off-ramp flows will be used to adjust the forecasted turning 
movements for the surface street intersections.  The reduced (or increased) off-ramp flows would 
be propagated through the downstream intersections within the interchange and its environs. 

! The SimTraffic estimated peak hour on-ramp flows will be used to adjust the Paramics on-ramp 
demands.  The reduced on-ramp flows would be propagated through the Paramics OD table to all 
downstream off-ramp and the mainline out. 

! A spreadsheet tool will be written to assist in this constrained volume propagation process.  One 
iteration of this volume constraining process will be applied, and then the engineer will use 
judgment to approximately equilibrate the constraints. 

The baseline forecasts will be evaluated using the above constrained volumes.  However, the initial 
assessment of possible management strategies will be made using unconstrained volumes.  This will 
ensure that strategies are designed to address demand.  Once the basket of strategies has been settled 
on, then the basket will be analyzed using constrained volumes as described above. 

4.2. Generation of Alternatives 

The alternatives to be tested will be generated as described in the scope of work. 

Consultant will meet with MTC project manager to go over and refine process to be used to develop and 
refine mitigation strategies and projects. 

Consultant will prepare an initial menu (or laundry list) of potential congestion mitigation strategies and 
projects for review by the MTC Project Manager and the CSMP Corridor Team.  The initial list will include 
all currently planned but not programmed by the cities (San Leandro, Hayward, Dublin, Pleasanton, 
Livermore), BART, ACE train, Alameda County, ACCMA, MTC, and Caltrans projects. The primary focus 
of the measures will be on the freeway, but may also include improvements on other modes or on parallel 
arterials.   

A sketch planning approach will be used to initially rate the relative strengths and weaknesses and 
feasibility of the measures against CSMP objectives.  These measures may range from system 
management measures to maximize efficient use of the existing capacity within the corridor to more 
traditional capital improvements to increase corridor capacity.   

Consultant will then work with the MTC Project Manager and other involved agencies, to narrow the initial 
list to a group of viable congestion relief measures for the corridor, based on existing and future 
conditions.
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Consultant will segregate the proposed measures into short-term and long-term implementation timelines. 

Consultant will finalize the list of strategies and projects based on comments received from the MTC 
Project Manager and other involved agencies 

4.3. Selection of Measures of Effectiveness 

The measures of effectiveness are described in the Travel Demand Forecasting and Traffic Analysis 
Memorandum.

4.4. Model Application 

The Paramics and SimTraffic models will each be applied with 3 to 5 repetitions using different random 
number seeds.  Additional repetitions will be performed if the variance of the results is large compared to 
the mean.  The off-ramp demands for the SimTraffic model will be constrained by Paramics. 

4.5. Evaluation of Alternatives 

Synchro/Simtraffic will be used to model existing and future surface street operations, compute delay at 
intersections, identify bottlenecks, and identify queues for the surface streets. 

Paramics will be used to identify future bottlenecks, estimate future queues, compute travel time and 
compute delay on the freeway mainline and on-ramps.  (Ramp delays and queues at the off-ramps will be 
computed in Synchro/Simtraffic). 

Vehicle-miles travelled (VMT) and vehicle hours traveled (VHT), and vehicle hours of delay (VHT delay) 
will be computed from the model outputs for the freeway only as follows: 

1. Thin Corridor VMT = Paramics VMT  
2. Thin Corridor VHT = Paramics VHT  
3. Thin Corridor Vehicle-Hours Delay (VHD) = Paramics VHD  
4. Thin Corridor Mean Vehicle-trip Speed (VMPH) = VMT/VHT 
5. Thin Corridor Person-Miles Traveled (PMT) = AVO * VMT 
6. Thin Corridor Person-Hours Traveled (PHT) = AVO * VHT 
7. Thin Corridor Person-Hours Delay (PHD) = AVO * VHD 
8. Thin Corridor Mean Person-Trip Speed (PMPH) = PMT/PHT 

The VMT and VHT results will be converted to person results using estimated average vehicle occupancy 
(AVO) for the corridor.  The average vehicle occupancy by peak period will be estimated from count data 
(where available) and from ACCMA model output (where data not available). 

Future year vehicle occupancy will be estimated by comparing the ACCMA model forecasted changes in 
average vehicle occupancy for each forecast year and peak period. 

Hot spots (bottlenecks), queues and queue lengths will be identified from Paramics and Simtraffic reports 
for future conditions.  Existing conditions queues will be obtained from available field observations (aerial 
photos).  The consultant will also estimate delay for each bottleneck. 

The measures of effectiveness will be reported in a format similar to that provided by Caltrans HQ for its 
TMS masterplan. 

Three to five repetitions with differing random number seeds will be used to compute the performance 
measures.  The number of runs will be determined by the variance in the VHT performance measure 
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observed in the first 3 runs and the desired confidence interval for the VHT result.  Additional runs will be 
made (up to 5 total), if found necessary to secure a satisfactory confidence interval for the estimate of 
VHT.

The consultant will evaluate the pros and cons of reporting the mean performance from multiple runs, or 
selecting the median VHT run and reporting the performance measures from that particular run.  The 
recommended method will then be used to compute and report all performance measures for all 
alternatives. 

The performance measures VMT and VHT will be accumulated by 15 minute period (or less as 
appropriate for the software) and summed to total peak period and reported by total peak period. 
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6. APPENDIX A –
Paramics Link Categories (From Caltrans I-880 Model) 

categories 1 to 43 

category 1  lanes 1  speed 65 mph  width 12.0 ft  colour 0x000000ff  type highway  major  
 median width 0.0 ft  inside overtaking   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 0.800 
 signpost 820.2 ft,3.3 ft 

category 2  lanes 2  speed 65 mph  width 24.0 ft  colour 0x000000ff  type highway  major  
 median width 0.0 ft  inside overtaking   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 0.800 
 signpost 820.2 ft,3.3 ft 

category 3  lanes 3  speed 65 mph  width 36.0 ft  colour 0x000000ff  type highway  major  
 median width 0.0 ft  inside overtaking   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 0.800 
 signpost 820.2 ft,3.3 ft 

category 4  lanes 4  speed 65 mph  width 48.0 ft  colour 0x000000ff  type highway  major  
 median width 0.0 ft  inside overtaking   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 0.800 
 signpost 820.2 ft,3.3 ft 

category 5  lanes 5  speed 65 mph  width 60.0 ft  colour 0x000000ff  type highway  major  
 median width 0.0 ft  inside overtaking   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 0.800 
 signpost 820.2 ft,3.3 ft 

category 6  lanes 6  speed 65 mph  width 72.0 ft  colour 0x000000ff  type highway  major  
 median width 0.0 ft  inside overtaking   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 0.800 
 signpost 820.2 ft,3.3 ft 

category 7  lanes 7  speed 65 mph  width 84.0 ft  colour 0x000000ff  type highway  major  
 median width 0.0 ft  inside overtaking   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 0.800 
 signpost 820.2 ft,3.3 ft 

category 8  lanes 1  speed 50 mph  width 12.0 ft  colour 0x00007fff  type urban   major  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 1.000 
 signpost 820.2 ft,3.3 ft 

category 9  lanes 2  speed 50 mph  width 24.0 ft  colour 0x00007fff  type urban   major  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 1.000 
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 signpost 820.2 ft,3.3 ft 

category 10  lanes 3  speed 50 mph  width 36.0 ft  colour 0x00007fff  type urban   major  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 1.000 
 signpost 820.2 ft,3.3 ft 

category 11  lanes 4  speed 50 mph  width 48.0 ft  colour 0x00007fff  type urban   major  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 1.000 
 signpost 820.2 ft,3.3 ft 

category 12  lanes 5  speed 50 mph  width 60.0 ft  colour 0x00007fff  type urban   major  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 1.000 
 signpost 820.2 ft,3.3 ft 

category 13  lanes 1  speed 40 mph  width 12.0 ft  colour 0x00006400  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 14  lanes 2  speed 40 mph  width 24.0 ft  colour 0x00006400  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 15  lanes 3  speed 40 mph  width 36.0 ft  colour 0x00006400  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 16  lanes 4  speed 40 mph  width 48.0 ft  colour 0x00006400  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 17  lanes 5  speed 40 mph  width 60.0 ft  colour 0x00006400  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 18  lanes 6  speed 40 mph  width 60.0 ft  colour 0x00006400  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 19  lanes 1  speed 35 mph  width 12.0 ft  colour 0x0000ff00  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 
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category 20  lanes 2  speed 35 mph  width 24.0 ft  colour 0x0000ff00  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 21  lanes 3  speed 35 mph  width 36.0 ft  colour 0x0000ff00  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 22  lanes 4  speed 35 mph  width 48.0 ft  colour 0x0000ff00  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 23  lanes 5  speed 35 mph  width 60.0 ft  colour 0x0000ff00  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 24  lanes 6  speed 35 mph  width 72.0 ft  colour 0x0000ff00  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 25  lanes 1  speed 30 mph  width 12.0 ft  colour 0x00ff7648  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 26  lanes 2  speed 30 mph  width 24.0 ft  colour 0x00ff7648  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 27  lanes 3  speed 30 mph  width 36.0 ft  colour 0x00ff7648  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 28  lanes 4  speed 30 mph  width 48.0 ft  colour 0x00ff7648  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 29  lanes 5  speed 30 mph  width 60.0 ft  colour 0x00ff7648  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 
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category 30  lanes 6  speed 30 mph  width 60.0 ft  colour 0x00ff7648  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 31  lanes 1  speed 25 mph  width 12.0 ft  colour 0x00ffce87  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 32  lanes 2  speed 25 mph  width 24.0 ft  colour 0x00ffce87  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 33  lanes 3  speed 25 mph  width 36.0 ft  colour 0x00ffce87  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 34  lanes 4  speed 25 mph  width 48.0 ft  colour 0x00ffce87  type urban   minor  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 35  lanes 1  speed 55 mph  width 18.0 ft  colour 0x00007fff  type urban   major  
 median width 6.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 0.800 
 signpost 820.2 ft,3.3 ft 

category 36  lanes 2  speed 55 mph  width 30.0 ft  colour 0x00007fff  type urban   major  
 median width 6.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 0.800 
 signpost 820.2 ft,3.3 ft 

category 37  lanes 3  speed 55 mph  width 42.0 ft  colour 0x00007fff  type urban   major  
 median width 6.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 0.800 
 signpost 820.2 ft,3.3 ft 

category 38  lanes 2  speed 40 mph  width 30.0 ft  colour 0x00006400  type urban   minor  
 median width 6.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 39  lanes 2  speed 40 mph  width 34.0 ft  colour 0x00006400  type urban   minor  
 median width 10.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 40  lanes 3  speed 40 mph  width 46.0 ft  colour 0x00006400  type urban   minor  
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 median width 10.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 41  lanes 3  speed 40 mph  width 42.0 ft  colour 0x00006400  type urban   minor  
 median width 6.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 0.000  cost factor 2.000 
 signpost 820.2 ft,3.3 ft 

category 42  lanes 1  speed 50 mph  width 12.0 ft  colour 0x00ff00ff  type urban   major  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 1.000  cost factor 1.000 
 signpost 820.2 ft,3.3 ft 

category 43  lanes 2  speed 50 mph  width 24.0 ft  colour 0x00ff00ff  type urban   major  
 median width 0.0 ft   
 headway factor 1.000  curve speed factor 0.0  toll 1.000  cost factor 1.000 
 signpost 820.2 ft,3.3 ft 
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1. APPENDIX B –
Paramics Vehicle Types (From Caltrans I-880 Model) 

vehicle types 

type 1 car  length 15.42 ft width 6.23 ft height 4.59 ft  
 acc 11.81 fpss dec -12.80 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x00ffffff  
 name "Mustang" 
 matrix 1 proportion 19.500 perturbation 2.0 familiarity 5.00 

type 2 car  length 17.72 ft width 6.56 ft height 4.59 ft  
 acc 7.87 fpss dec -12.47 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x00ffffff  
 name "Crown Victoria" 
 matrix 1 proportion 19.500 perturbation 2.0 familiarity 5.00 

type 3 car  length 14.44 ft width 5.58 ft height 4.59 ft  
 acc 7.55 fpss dec -13.45 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x00ffffff  
 name "Focus Sedan" 
 matrix 1 proportion 19.400 perturbation 2.0 familiarity 5.00 

type 4 car  length 17.39 ft width 6.56 ft height 5.91 ft  
 acc 7.55 fpss dec -12.14 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x00ffffff  
 name "F-150 Pick up" 
 matrix 1 proportion 6.300 perturbation 2.0 familiarity 5.00 

type 5 car  length 16.73 ft width 6.23 ft height 5.58 ft  
 acc 7.55 fpss dec -10.17 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x00ffffff  
 name "Windstar Mini-Van" 
 matrix 1 proportion 6.000 perturbation 2.0 familiarity 5.00 

type 6 car  length 15.75 ft width 5.91 ft height 5.91 ft  
 acc 7.87 fpss dec -11.15 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x00ffffff  
 name "Ford Explorer" 
 matrix 1 proportion 6.000 perturbation 2.0 familiarity 5.00 

type 7 car  length 15.42 ft width 6.23 ft height 4.59 ft  
 acc 11.81 fpss dec -12.80 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x000000ff  
 name "Mustang HOV" 
 matrix 1 proportion 5.000 perturbation 2.0 familiarity 5.00 

type 8 car  length 17.72 ft width 6.56 ft height 4.59 ft  
 acc 7.87 fpss dec -12.47 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x000000ff  
 name "Crown Victoria HOV" 
 matrix 1 proportion 5.000 perturbation 2.0 familiarity 5.00 

type 9 car  length 14.44 ft width 5.58 ft height 4.59 ft  
 acc 7.55 fpss dec -13.45 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x000000ff  
 name "Focus Sedan HOV" 
 matrix 1 proportion 4.600 perturbation 2.0 familiarity 5.00 
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type 10 car  length 17.39 ft width 6.56 ft height 5.91 ft  
 acc 7.55 fpss dec -12.14 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x000000ff  
 name "F-150 Pick up HOV" 
 matrix 1 proportion 1.500 perturbation 2.0 familiarity 5.00 

type 11 car  length 16.73 ft width 6.23 ft height 5.58 ft  
 acc 7.55 fpss dec -10.17 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x000000ff  
 name "Windstar Mini-Van HOV" 
 matrix 1 proportion 1.500 perturbation 2.0 familiarity 5.00 

type 12 car  length 15.75 ft width 5.91 ft height 5.91 ft  
 acc 7.87 fpss dec -11.15 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x000000ff  
 name "Ford Explorer HOV" 
 matrix 1 proportion 1.600 perturbation 2.0 familiarity 5.00 

type 13 car  length 14.44 ft width 5.58 ft height 4.59 ft weight 0.79 ton  
 acc 7.55 fpss dec -13.45 fpss crawl speed 5.00 mph horsepower 50.00 colour 0x00ffffff  
 name "Buses" 
 matrix 1 proportion 0.100 perturbation 0.0 familiarity 5.00 

type 14 OGV1  length 40.03 ft width 8.53 ft height 13.45 ft weight 3.88 ton  
 top speed 55.00 mph acc 5.58 fpss dec -12.14 fpss crawl speed 5.00 mph horsepower 50.00 
colour 0x00ff0000  
 name "Truck - Class 5-8, empty" 
 matrix 1 proportion 2.000 perturbation 0.0 familiarity 0.00 

type 15 OGV1  length 40.03 ft width 8.53 ft height 13.45 ft weight 7.09 ton  
 top speed 55.00 mph acc 5.58 fpss dec -12.14 fpss crawl speed 5.00 mph horsepower 50.00 
colour 0x00ff0000  
 name "Truck - Class 5-8, loaded" 
 matrix 1 proportion 2.000 perturbation 0.0 familiarity 0.00 

type 16 OGV2  length 64.96 ft width 8.53 ft height 13.45 ft weight 12.50 ton  
 top speed 55.00 mph dec -11.48 fpss crawl speed 5.00 mph horsepower 50.00 acc profile 4 dec 
profile 8 colour 0x0000758b  
 name "Truck - Class 9-14, empty" 
 trailer count 1 
 ( 
  trailer 1 length 52.99 ft 
  colour 0x001a2d8b 
  model type 0 
 ) 
 matrix 2 proportion 50.000 perturbation 0.0 familiarity 0.00 

type 17 OGV2  length 64.96 ft width 8.53 ft height 13.45 ft weight 23.00 ton  
 top speed 55.00 mph dec -11.48 fpss crawl speed 5.00 mph horsepower 50.00 acc profile 4 dec 
profile 8 colour 0x00008b00  
 name "Truck - Class 9-14, loaded" 
 trailer count 1 
 ( 
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  trailer 1 length 52.99 ft 
  colour 0x00142c8b 
  model type 0 
 ) 
 matrix 2 proportion 50.000 perturbation 0.0 familiarity 0.00 
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