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Presentation Outline 

Bay Area Congestion 
Multimodal Corridor Management 
 Operations and System Planning 
 Operational Strategies 

Ongoing Bay Area TOS/ITS 
 Freeway Performance Initiative TOS/ITS 
 Integrated Corridor Management and 

SMART Corridor Projects 



Napa 
33,000 
0.1% 

Marin 
1,239,000 

3.1% 

Sonoma 
1,360,000 

3.4% 
Solano 

2,736,000 
6.8% 

San Mateo 
3,745,000 

9.3% 

San Francisco 
4,509,000 

11.2% Contra Costa 
5,284,000 

13.2% 

Santa Clara 
7,966,000 

19.9% 

Alameda 
13,230,000 

33.0% 

Most Congested 
County 

Three Counties 
account for two thirds 

of Bay Area 
Congestion 

Bay Area Total Annual Congestion Delay 40,102,000 vehicle-hrs 

San Francisco Bay Area  
Total Annual Delay by County (2009) 

(Total vehicle-hours of delay per year based on 60 mph threshold) 
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Causes of Congestion 

1 2 

 
 
Recurrent 
Congestion 
Management 

Incidents or 
Non-Recurrent 
Congestion 

 
 
The I-80 ICM Addresses both types of 
congestion  
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Multimodal  
Corridor Management 



 
 Mobility Update 

San Francisco Bay Area 

Multimodal Corridor Management 
 Operations and System Planning 
 System Management Plans (RCR, CSMP, CP) 
 Performance Measures 
 Bottlenecks 
 Mitigation Strategies 

 Operational Strategies 
 Express Lanes Network 
 Ramp Meters 
 TOS/ITS 
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Operations and System Planning 
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Mobility Pyramid  
Multimodal Corridor Management 

ITS deployment is a prominent system  
management strategy for reducing 
congestion and enabling efficient  
system monitoring  
and evaluation. 

This pyramid outlines Caltrans’ 
system management strategies  
for reducing congestion. 

   

   

E 

E E 

   
Together, these 
strategies facilitate 
development of effective 
Corridor System  
Management Plans. 

We have developed 
specific CSMPs for 10 
of our most congested 
corridors. 

   



Through a growing recognition of how Planning and Operations 
functions complement each other 
 
What Planners Are Good At – Long-Term Vision (seeing the forest) 
 
What Operations Engineers Are Good At – Short-Term Strategies 
(seeing the trees) 
 
• Route Concept Report (RCR) 
•Transportation Corridor Concept Reports (TCCR) 
• Corridor Plan (CP) 
• Corridor System Management Plan (CSMP) 
 

System Management Plans: 
How did they evolve? 



System Management Plans  
(4-Panel TCCR) 



A Corridor System Management Plan responds 
to the following questions: 
•  How is a travel corridor performing? 
•  Why is it performing that way? 
•  What system management strategies best 
address the problems? 

 
Objective: 
Performance based decision making. 

System Management Plans:  
CSMP and CP 



Document Outline 
 
1. Study Overview and Planning Context 
- planning and system management objectives 
 
2. Stakeholder Participation 
- committee structure, nature of stakeholder involvement 
 
3. Corridor Description 
- freeways, major arterials, transit, intermodal facilities, land use, major 

generators and attractors, environmental issues 
 

4. Current Performance 
- data needs, multimodal performance assessment 

 
5. Expected Future Performance 
- operational analysis, alternative improvement scenarios 

 
6. Recommended Improvements 
-  recommend strategies, project prioritization and phasing 
 

System Management Plans (CSMP and CP): 
Milestones and Document Outline 



Data Sources: 
 Detection data using PeMS 
 Annual HICOMP report 
 Probe vehicle data 
 Previous studies conducted by Caltrans or its stakeholders 
 Transportation Corridor Concept Reports (TCCRs) 
 Project Study Reports (PSRs) 
 Pavement condition data  

 
Key Performance Measures: 

Mobility – Delay, Travel Time 
Reliability – Variation of travel time (PeMS ) 
Safety – Accidents, accident rates 
Productivity – Lost lane miles (PeMS) 
Preservation – number and locations of distressed lane miles 
 

 

System Management Plans (CSMP and CP): 
Performance Measures and Data Sources 



Bottlenecks 

Bottleneck Definition -   Demand exceeds Capacity 
 Demand is hourly rate (vph) at which persons or vehicles want to 

use a section of highway 
 Capacity is maximum hourly rate (vph) at which persons or vehicles 

can reasonably be expected to pass a point or section of highway 
under prevailing roadway & traffic conditions 

Typical Bottleneck Locations 
 Recurrent 

 Downstream of an on-ramp 
 Downstream of a lane drop 
 Horizontal Curves 
 Uphill grades 

 Non-Recurrent 
 Construction/maintenance work zone 
 Stalled vehicle 
 Accident 

 



Mitigation Strategies 

Adapted from Traffic Bottlenecks: A Primer: Focus on Low-Cost Operational Improvements, FHWA, June 2009 
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Operational Strategies 
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Bay Area  
Express Lanes Network 



Bay Area Regional Express Lane Network 

Benefits: 

 Making HOV lanes more 
efficient 

 Continue to provide free 
access to transit and 
carpool vehicles 

 Increase time-savings for 
carpools & transit by 
closing gaps in the network 
sooner 

 Express Lane provides a 
reliable congestion free 
option for drivers  

 In mixed flow lanes, 
increase throughput, 
enhance speed, reduce 
delays & associated 
greenhouse gas effects 
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Ramp Meters 



Ramp Meters 

Policies/Manuals/Plans 
 DD-35-R1 
 Ramp Meter Development Plan  
 Ramp Meter Design Manual 

 
Types of Ramp Meter Operation 
 Fixed Rate 
 Local Mainline Responsive 
 Corridor   
 



Ramp Meter Layout 



22 Statewide Ramp Metering Group 

RAMP METERING BENEFITS 

Meters work like dams 
Meters prevent flooding of the downstream 
bottlenecks by ‘managing’ the upstream flow 

1. Reduce Congestion: Breaks up 
platoons 



23 Statewide Ramp Metering Group 

2. Utilize Capacity of 
Corridor  

Route 
 Different ramp 
 Frontage  road 
 Surface street 

Time 
 Earlier 
 Later 
 Not at all 

RAMP METERING BENEFITS 



24 Statewide Ramp Metering Group 

3. Encourage Modal Shift  

RAMP METERING BENEFITS 



Ramp Meter Deployments in Bay Area 
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Bay Area  
Traffic Operations 

&  
Intelligent Transportation Systems 
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• Built in 1996 and 
operational 24/7 

• Jointly staffed by 
Caltrans, CHP and 
MTC/511 

• Aggressively monitors 
and rapidly deploys 
available traffic 
management and 
motorist information 
services. 

• Enhances 
communication among 
stakeholders. 

• Minimizes traffic 
congestion due to 
incidents, planned 
highway work, and 
major special events. 
 

Transportation Management Center (TMC) 



Intelligent Transportation Systems (ITS) 
for Improved  Mobility 

300 CCTV Cameras 

1500+  detection Stations 339 Ramp Meters 

24/7 Transportation Management Center 

125 Changeable Message Signs 25 Highway Advisory Radios 

511 Traveler Information System 



 
Bay Area 

511 Real Time Trip Data 
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 Traffic Conditions on Phone, Web & 
Mobile 

 Driving Times on Phone & Web 
 Driving Times on Caltrans’ District 4 

CMS 
 Multi-modal Trip Planning 
 511.org and m.511.org 
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• Travel Time 
on variable 
message 
Signs. 
 • U.S. 101 Commuter 
Travel Time 
Information System 
 

 
Traveler Information 
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Electronic Toll Collection &  
SFOBB Time of Day Pricing 
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Bay Area 
T-2035, Freeway Performance Initiative  
(Infrastructure Investment for TOS/ITS) 

      

• The Bay Area TOS is about 35% to 50% built-out. 
 

• Build-out of the Bay Area TOS requires: 
 
 • Capital Cost                           $   600 M      

                     
  • Operations & Maintenance         $   625 M  (at $25 M per Year) 
 
              $1,125 M 
 
 

 
 
 
 
 

                                                  $2 Billion 
 

• Current goal is to build-out TOS in the next ten years and 
include it as one of the top priorities in T-2040. 
 
 

Notes:   1. Caltrans has identified an additional $180 M in less critical areas to be considered in next RTP. 
 2. Excludes support costs.  

Escalated 
to 2035 
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Ongoing Bay Area  
TOS/ITS Activities 
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Freeway Performance Initiative (FPI) 
TOS/ITS  

 
 

• Complete the TOS/ITS in Bay Area  
• Traffic Detection 
• Ramp Metering 
• CCTV 
• Changeable Message Signs (CMS) 
• Highway Advisory Radio (HAR) 
 

• $309.1 million in Projects identified 
• SB SCL 280 - $3.4 million – completed in 7/2011 
• NB SCL 280 - $3.1 million - completed in 10/2011 
• SCL85 - $12.7 million to be awarded by 9/2012 
• SCL 680 - $22 million to be awarded by 10/2012 
• SCL101 - $35.5  million to be awarded by 4/2013 
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I 80 Integrated Corridor Management (ICM) 
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Alamed
a 

County 

Contra 
Costa 
County 

I80 ICM 
Active Traffic Management 



In San Mateo County on Route 101, SR 82, and on Local Streets between 
I-380 and to San Mateo/Santa Clara County line. 
 Phase 1 – City of San Mateo (Demo Project) 
 Phase 2 –  San Bruno to  
    Redwood City 
 Phase 3 –  Redwood City to  
    Palo Alto 

  
Total Estimated Project Cost is  

 $34.5 million 
 

      
 San Mateo Smart Corridor  



      
 San Mateo Smart Corridor 

(cont.)  

Purpose of the project:  
 To provide incident management on local streets due to vehicles naturally self 

diverting from US-101. 
 To provide capability to manage recurrent traffic on local streets and El Camino 

Real (SR 82). 
 To provide capability to manage special events.  

 City of San Mateo Event Center 
Project Scope:  
 Traffic Operation Systems (TOS) and infrastructure 

 CCTV and PTZ cameras 
 signal controllers  
 vehicle detection devices 
 static and dynamic trailblazer message signs 
 fiber optic based communications 
 System Integration – hardware/software development to be able to optimize 

signal timing and activate trailblazer signs as conditions dictate 
 Traffic Engineering – develop signal timing plans for special events and 

incidents 
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I-880 Integrated Corridor Management (ICM) 

 

 

 

 

 

•MTC funded $700K project to 
develop an implementable 
plan for deployment of 
Integrated Corridor 
Management (ICM) strategies 
along the I-880 Corridor 
 
•Partners include Caltrans, 
CMA’s, Counties, and Cities 
 
•I-880 ICM Segment #4 in 
Santa Clara County 
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I-880 Integrated Corridor Management (ICM) 
(cont.) 

 

 

 

 

 

PURPOSE 
Develop an implementable plan to reduce congestion on and adjacent to the 
I-880 Corridor (from Oakland to San Jose) by developing an integrated 
transportation network, enhancing safety, efficiency, mobility and 
transportation choices for all regional travelers under all conditions.  
 
ICM Strategies: 
•Traveler Information System Improvements 
•Travel Demand Management 
•Improved Coordinated Ramp Metering 
•Minor Geographic Improvements at Bottlenecks 
•Lane Management 
•Transit Coordination 
•Congestion Pricing 
•Goods Movement Strategies 
•Integrated Incident Management Program 



Questions & Answers 
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