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San Francisco Bay Area

Freeway Congestion Trends

Source: PeMS
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Source: PeMS 5

San Francisco Bay Area

Traffic Congestion
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Bay Area

County Period

Vehicle Hours of 

Delay (VHD)

Lost Time, $

(VHD x 14.7)

Wasted Fuel, $

(VHD x 1.719 x 3.74)

Total Cost, $

Alameda Annual 16,007,000 $ 235,303,000 $ 103,048,000 $ 338,351,000 

Daily 44,000 645,000 282,000 927,000 

Santa Clara Annual 8,819,000 129,639,000 56,774,000 186,413,000 

Daily 24,000 355,000 156,000 511,000 

Contra Costa Annual 5,420,000 79,674,000 34,892,000 114,566,000 

Daily 15,000 218,000 96,000 314,000 

San Mateo Annual 5,100,000 74,970,000 32,832,000 107,802,000 

Daily 14,000 205,000 90,000 295,000 

San Francisco Annual 3,025,000 44,468,000 19,474,000 63,942,000 

Daily 8,000 122,000 53,000 175,000 

Sonoma Annual 2,602,000 38,249,000 16,751,000 55,000,000 

Daily 7,000 105,000 46,000 151,000 

Solano Annual 2,190,000 32,193,000 14,098,000 46,291,000 

Daily 6,000 88,000 39,000 127,000 

Marin Annual 2,026,000 29,782,000 13,043,000 42,825,000 

Daily 6,000 82,000 36,000 117,000 

Napa Annual 29,000 426,000 187,000 613,000 

Daily 80 1,000 1,000 2,000 

All Annual 45,217,000 $ 664,690,000 $ 291,091,000 $ 955,781,000 

Daily 124,000 1,821,000 798,000 2,619,000 

Bay Area Freeway Congestion Costs, 2014

Notes:  

• Cost of lost time assumes: total delay x $14.70 per hour; average vehicle occupancy of 1.15; nine percent truck volume; and 

four percent real discount rate. 

• Cost of wasted fuel = wasted fuel (gallons) x $3.745 a gallon. 

• Wasted fuel (gallons) = total delay in VHD x 1.719 for each vehicle hour of delay. 

• Figures may not add up exactly due to rounding.
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San Francisco Bay Area

Most Congested Freeway Segments



California State Traffic Operation System

Solano

Inventory District 4
San Mateo

County

CCTV – Closed Circuit Television
Camera

442 51

TMS  – Traffic Monitoring Station 3018 292

CMS  – Changeable Message Sign 156 25

HAR  – Highway Advisory Radio 52 6

EMS  – Extinguishable Message Sign 126 14

RM – Ramp Meters 475 56
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Project Information
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 Cost:  $35.3M

 State Transportation Improvement Program:  $12.2M

 Traffic Light Synchronization Program:  $17.5M

 Federal:  $1.0M

 SMTA:  $3M

 C/CAG (VRF):  $1.6M

 Project Schedule

 Demonstration Project - City of San Mateo - Completed

 Local Roads - April 2015

 State Highways (North) - Completed

 State Highways (South) - May 2015

 Systems Integration - July 2015



Stakeholder Needs

 Mitigate impacts of traffic 
congestion on local streets 
due to major freeway 
incidents

 Coordinated operations 
between Caltrans and Local 
Agencies to address recurrent 
congestion

 Remote management 
capability of traffic signals 
from City and Caltrans TMC

 Ability to monitor traffic 
conditions and collect traffic 
data along corridor
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San Mateo Smart Corridor Limits

 Stakeholders identified alternate routes known as 

“Smart Corridor Routes”
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Project Elements

 Field elements:
 Traffic Signals (250)

 Trailblazer Signs (110)

 Arterial DMS (8)

 CCTV Camera Locations (80)

 Vehicle Detector Stations 
(43)

 Communications

 TMCs

 Regional 
Communications

 Systems Integration
18



Field Elements

Traffic Signals

 Upgraded signal controllers 

to Model 2070 and ASC/3

 Connected to KITS by newly 

installed field 

communications network
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 Newly Available Features:

 Multiple timing plans

 Full upload/download

 Multijurisdictional monitoring

 Transit signal priority



Field Elements

Trailblazer Signs
 Display detour or 

alternate route guidance

 Special event route 

guidance

 Installed 200’ to 400’ 

upstream of decision 

points
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Field Elements

CCTV Cameras

 Fixed and Pan-Tilt-Zoom 
cameras

 On  traffic signal poles 
at “Critical Locations”

 Connected to Video 
Management System for 
viewing
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 Monitoring, Coordination and Control of  
Traffic Signals
 KITS

 Motorist Information & Guidance on 
Arterials
 Trailblazers

 Dynamic Message Signs

 Surveillance of Critical Intersections on 
Arterials
 CCTV

 Arterial Congestion Detection and Traffic 
Data
 System Detectors
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Summary of New Capabilities



NEXT STEPS

 Review and 

Finalize 

Timing Plans

 MOU with 

Caltrans

Incident Response Plans Analysis
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Incident Response Process
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Operator 

Monitors 

Conditions and 

Adjusts Strategy.  

Operator 

Contacts Signal 

Ops if Necessary

START:
Incident 

Detection

TMC 

Operator 

Confirms 

Incident 

on 

Freeway

System 

Offers 

Strategies (I-

80 ICM) or 

Operator 

Looks-up 

Strategies

Operator 

Confirms 

or 

Modifies 

Strategy

Operator 

Deploys 

Strategy and 

Notifies 

Affected Local 

Agencies

END:  
Incident

Ends –

Resume 

Normal 

Operations

 Turn ON 
Trailblazers 
and DMS

 Monitor CCTV 
at Critical 
Locations

 Implement 
preapproved 
signal timing 
plans (+ 10 –
120 seconds 
per cycle)

Incident



Project Benefits
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 Cities
 Interconnected signals and TMCs

 Coordinated operations between agencies

 Lower recurring costs

 Remote signal management
 Advanced signal timing features

 Traffic responsive and adaptive ready

 Notifications for proactive maintenance

 Reduced response times

 Historical traffic data for analysis

 Visual confirmation of traffic conditions

 Incidents and Special Events
 Reduction in duration and severity of delays on 

arterials

 Support for Connected Vehicles, additional 
CCTV and other ITS




















