










Traffic Operational Assessment   
 
SAN FRANCISCO BAY AREA 
BACKBONE EXPRESS LANES NETWORK 
   

   3    

Since then, HOV lanes in the other counties of the Bay Area have been constructed in 
accordance with the HOV Lane Master Plan that envisions an 800 lane-miles network in 
the Bay Area.   
 
HOV lanes in the Bay Area have design and operational characteristics that differ from 
HOV facilities in Southern California.  HOV lanes in this region are operated contiguous 
with general purpose lanes and have continuous unlimited access into and out of the lane, 
with no buffer (neither physical nor striped) separating them from the adjacent lanes.  
The lane restrictions are in effect only during weekday commute periods (e.g. 5-9 a.m. 
and 3-7 p.m.).  During off-peak periods and on weekends, the lanes are open to all traffic.  
Because HOV lanes in this region have historically been operated in this manner, these 
factors will be considered in the operational and design approach to a Bay Area Express 
Lane network.     
 
Bay Area HOV lanes continue to be well-utilized and offer time savings. The average 
peak hour speed in the HOV lane is about 61 mph, compared to average speed of general 
purpose lanes of about 43 mph.  The effective capacity of the HOV lane is about 1650 - 
1700 vehicles per hour (vph). According to the HOV lane report for calendar year 2009 
(http://www.dot.ca.gov/dist4/highwayops/docs/hov_report_2009.pdf), the majority of the 
HOV lanes in the Bay Area have surplus unused capacity, even during the highest hour of 
the commute.  Because HOV usage is less in the shoulder hours of the peak period, more 
unused capacity is available at hours immediately preceding or succeeding the peak.  
 
In spite of their effectiveness in providing significant travel time savings, on average, the 
existing HOV lanes are not being fully utilized in capacity, and the network remains 
discontinuous due to right-of-way and funding challenges.   
 
 
Proposed Backbone Express Lanes Network: 
 
Prior legislation allows implementation of Express lanes in four corridors in the Bay 
Area, consisting of two in Alameda County (Interstates 580 and 680) and two in Santa 
Clara County (State Route 85/ U.S. 101 and State Route 237).  HOV lanes are already in 
operation in those corridors except for northbound I-680. An Express lane has been in 
operation on southbound I-680 from Route 237 to Route 84 in Alameda and Santa Clara 
Counties since September 2010.   
 
The proposed backbone Express Lanes Network would consist of about 533 miles of 
Express lanes, including 345 miles of existing and under development HOV lanes to be 
converted to Express lanes, and 188 miles of new Express lanes.  The primary goal of the 
proposed network is to help optimize the freeway system management and traffic 
operations.  By making use of the available unused capacity in the HOV lanes, and 
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expediting completion of the entire network, congestion for all freeway users could be 
reduced.   
 
Tolls will vary dynamically based on traffic volumes and congestion in the Express lane 
and in the adjacent general purpose lanes.  Higher tolls will be assessed during peak 
commute hours when available unused capacity is limited and will be lowered at other 
times.  Peak spreading can be achieved by encouraging modal and temporal shifts to 
other hours of the peak, further reducing the magnitude of congestion.   
 
Revenue generated by these lanes can help close the HOV gaps and increase corridors 
reliability for HOV lanes and help reduce congestion overall.  Express lanes and toll 
lanes have been in operation in the southern California but the only Express lane 
currently operating in the Bay Area is a 14-miles segment of southbound I-680 between 
Route 84 in Alameda County to Route 237 in the Santa Clara County. The benefit 
provided by this Express lane is currently being evaluated as there has not been enough 
time to allow for the respective traffic operational patterns to stabilize.  
 
Allowing toll paying solo-drivers in the HOV lanes, when there is available unused 
capacity, facilitates optimization of the freeway system; thus, reducing congestion in 
mixed flow lanes.  Carpoolers and transit will continue to enjoy travel time savings (and 
potentially cost savings over solo drivers).  The proposed network will be dynamically 
priced to ensure continued optimum travel time savings for the ridesharing and transit in 
the lane converted from HOV to Express.   Collected revenues will be applied towards 
operating and maintaining the system as well as the completion of the network which in 
turn will further promote ridesharing and transit through yet more travels time savings 
and reliability.   
 
U.S. & California Congestion Trends: 
 
According to the 2009 Urban Mobility Report (UMR) by Texas Transportation Institute, 
nationwide congestion of the metropolitan area has grown significantly from 1982 with 
0.7 billion hours of delay to 3.3 billion hours of delay in 2007.  
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Consistent with national trends, congestion has been on the increase from 1987 to 2007 in 
California and the Bay Area.  In 2008 and 2009 the Bay Area and statewide congestion 
dropped slightly due to reduction in employment rate and the general slowing of 
economy.  
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A preliminary comparison of data recently obtained from the California Performance 
Measurement System (PeMS) revealed that the slight reduction in congestion seen in 
2008 and in 2009 has since reversed with increasing daily congestion recorded in 2010.   
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                       Bay Area Average Delay by Hour & Day per Week 
                                         (Congestion in 2010 has increased compare to 2009) 

0

2,500

5,000

7,500

10,000

12,500

15,000

17,500

20,000

22,500

25,000

27,500

30,000

12
:0

0 
AM

1:
00

 A
M

2:
00

 A
M

3:
00

 A
M

4:
00

 A
M

5:
00

 A
M

6:
00

 A
M

7:
00

 A
M

8:
00

 A
M

9:
00

 A
M

10
:0

0 
AM

11
:0

0 
AM

12
:0

0 
PM

1:
00

 P
M

2:
00

 P
M

3:
00

 P
M

4:
00

 P
M

5:
00

 P
M

6:
00

 P
M

7:
00

 P
M

8:
00

 P
M

9:
00

 P
M

10
:0

0 
PM

11
:0

0 
PM

Av
er

ag
e 

Ho
ur

ly
  V

eh
ic

le
 H

ou
rs

 o
f D

el
ay

(@
60

 m
ph

)

Hour of the Day

Weekdays (Annual 2009)

Weekdays (Annual 2010)

Saturdays (Annual 2009)

Saturdays (Annual 2010)

Sundays/Holidays (Annual 2009)

Sundays/Holidays (Annual 2010) Weekdays

Saturdays

Sundays/Holidays

 
Congestion in the San Francisco Bay Area: 
 
In 2009, the Bay Area commuters experienced an annual congestion of about four million 
hours of delay. As depicted below, based on data collected via PeMS, this, on average, is 
about 20% of the total statewide congestion on California freeways and highways.   
 
 

 

2009 Statewide Congestion  
(Total Annual vehicle-hours of delay based on 60 mph threshold) 
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The Bay Area annual congestion data for each county and the top 20 most congested 
locations are shown below.  The Alameda County retained the number one congestion 
ranking followed by Santa Clara, Contra Costa, San Francisco, San Mateo, Solano, 
Sonoma, Marin, and Napa Counties. At the same time the Vehicle Miles Traveled (VMT) 
is also increased from 2009 to 2010, an indication of higher transportation demand.  
 
 

Bay Area Congestion by County 
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Future Jobs Growth:  
 
According to ABAG, about 3.5 million jobs were available in 2009 and that is expected 
to increase to 5.1 million jobs by 2035, an increase of 46%.  Most of the job growth is 
expected to occur in the metropolitan area and while the growth rate is less than what was 
expected during the height of the Bay Area economy, it is still expected to increase in the 
future years. Below are job projections for each individual county and combined for all 
nine Bay Area counties. 

Bay Area Jobs Projections
Source: 2009 ABAG
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Bay Area County Jobs Projections
Source: 2009 ABAG
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http://www.dot.ca.gov/hq/tsip/smb/mvstaff.html
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even more severe congestion in the future. According to that report San Francisco-
Oakland currently has a Travel Time Index (TTI) of 1.54.  This means that driving times 
during peak traffic hours are 54 percent longer than during off-peak times. In 2030, the 
travel time index is expected to be 1.86 meaning drivers will experience travel delays far 
worse than even present-day Los Angeles (1.75).  
 
Using the available congestion data recorded from PeMS and other data, it is estimated 
that the current Bay Area congestion will increase by a minimum of about 50% in the 
next 20 to 25 years. 
 
 

San Francisco Bay Area  
Traffic Congestion Trends 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
As seen by the above information, summarizing the existing and future congestion trends, 
population and employment growth, leading to increased vehicle miles of travel, there is 
a compelling case for ensuring full optimization of the transportation system.  The 
proposed backbone Express Network can undoubtedly be expected to fulfill  a 
proportionate role in enhancing the efficiency and full utilization of the capacity on the 
Bay Area freeway system. 
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III. TRAFFIC OPERATIONS EFFECTS  OF EXPRESS LANES 
 
Several approaches can be employed to better manage the existing transportation system 
to its optimum potential.  Maximizing capacity, increasing person throughput, reducing 
traffic demand, or shifting demand to less congested periods are options to better manage 
our existing transportation system.  Many of these strategies are included in the various 
Bay Area Corridor System Management Plans (CSMPs) and are being pursued in 
cooperation with MTC, through the Freeway Performance Initiative.  The Express Lanes 
Network operations serve as a complementary and an effective tool for real-time 
multimodal system management operations, adding additional capacity, connectivity, 
travel time, reliability, transit, and system performance benefits.  Of these, the added 
capacity afforded through full utilization of the unused available capacity in the HOV 
network and the enhance connectivity via extending and closing existing gaps in the 
HOV network are expected to have the most prominent effects.  
 
1. Connectivity Benefits: 
 
Continuity and connectivity to and from major employment centers are essential in the 
effectiveness of HOV lanes in encouraging ridesharing and transit as well as delivery of 
meaningful travel time savings. Unless gaps are closed and logical extensions are made in 
the HOV lane network, certain available capacity in the HOV lanes will remain unused, 
and full system efficiency will not be achieved.  The time savings and trip reliability 
benefits provided by closing specific gaps in the HOV lane network can vary from 
location to location.  A recently completed HOV gap closure on US-101 in Marin County 
provides an example of the level of congestion relief that can be accomplished: 
 

Southbound, morning commute: 
 Maximum delay in general purpose lanes reduced by 72% from 29 to 8 minutes 
 Maximum delay in HOV lane reduced by 77% from 22 to 5 minutes 
 Congestion period reduced by 56% from 4.5 to 2 hours.  

 
Northbound, afternoon commute: 
 Maximum delay in general purpose lanes reduced by 50% from 12 to 6 minutes 
 Maximum delay in HOV lanes reduced by 73% from 5.5 to 1.5 minutes 
 Congested period reduced by 38% from 4 to 2.5 hours. 

 
With many gaps still in the HOV lane network, transit and HOV lane users will not fully 
experience reliable trips free of congestion in many freeway segments.  Unfortunately, 
right-of-way challenges and the associated high costs preclude closing of the existing 
gaps in the HOV lanes network at this time and instead operational strategies will be 
implemented to enhance the mobility on these segments.  Such gaps, for example, include 
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a 19.9-miles segment on both directions of I-880, between the I-80/580/880 distribution 
structure and Hegenberger Road, in Alameda County.   
 
Notwithstanding, as currently perceived, the proposed Express lanes network would 
promote connectivity by including new facilities, HOV lane extensions and gap closures 
on the Bay Area HOV Lane network. New and extensions projects included in the 
network are: 
 

a) Eastbound and westbound I-80 between Airbase Parkway and I-505 in Solano 
County  
 

b) Northbound I-680 between SR-237 and SR-84 in Alameda and Santa Clara 
Counties  

 
c) Northbound I-680 between North Main Street and SR-242 in Contra Costa 

County  
 

d) Westbound I-580 between San Ramon Valley Road/Foothill Boulevard and 
Greenville Road  

 
e) Eastbound and westbound I-580 between Greenville Road and the San Joaquin 

County line in Alameda County  
 

f) Northbound I-880 between Lewelling Boulevard and Hegenberger Road in 
Alameda County  

 
g) Southbound I-880 between Hegenberger Road and Marina Boulevard in Alameda 

County  
 
The network would also include system expansion to close the gap in the current HOV 
lane. These gap closure projects include: 
 

a) Eastbound and westbound I-80 between Red Top Road and the Carquinez Bridge 
in Solano County  

 
b) Northbound and Southbound I-680 between the Benicia-Martinez Bridge and I-

80, including direct connectors between I-80 and I-680 in Solano County  
 

c) I-680 between North Main Street and Livorna Road in Contra Costa County 
  

d) I-680 between Alcosta Boulevard and SR-84, including direct connectors between 
I-580 and I-680 in Alameda County  
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Estimated Increase in Total Capacity 

For  
Routes Requesting Express Lane Authority (peak hour) 

 One Express Lane Two Express Lanes 
County/Dir/Rte/Peak 2010 2020 2035 2020 2035 

ALA/CC EB I-80 (AM peak), 3+ 18% 18% 18% N/A N/A 
ALA/CC EB I-80 (PM peak), 3+ 4% 4% 3% N/A N/A 
ALA/CC WB I-80 (AM Peak), 3+ 0% 0% 0% N/A N/A 
ALA/CC WB I-80 (PM Peak), 3+ 14% 11% 10% N/A N/A 
SOL EB I-80 (AM Peak), *2+ 16% 16% 15% N/A N/A 
SOL EB I-80 (PM Peak), *2+ 11% 9% 6% N/A N/A 
SOL WB I-80 (AM Peak), *2+ 14% 6% 5% N/A N/A 
SOL WB I-80 (PM Peak), *2+ 15% 9% 8% N/A N/A 
ALA/SCL SB I-880 (AM Peak), 2+ 0% 0% ^0% N/A N/A 
ALA/SCL SB I-880 (PM Peak), 2+ 8% 7% 5% N/A N/A 
ALA/SCL NB I-880 (AM Peak), 2+ 3% 3% ^0% N/A N/A 
ALA/SCL NB I-880 (PM Peak), 2+ 3% 3% ^0% N/A N/A 
CC/SOL NB I-680 (AM Peak), 2+ 10% 5% ^0% N/A N/A 
CC/SOL NB I-680 (PM Peak), 2+ 7% 3% 3% N/A N/A 
CC/SOL SB I-680 (AM Peak), 2+ 2% 0% ^0% N/A N/A 
CC/SOL SB I-680 (PM Peak), 2+ 15% 3% ^0% N/A N/A 

 

Notes 
 
 Reflects current HOV occupancy requirement, unless otherwise noted. 
 
^   Improved mobility can be expected with a 3+ occupancy requirement for 3 hours each 

during the a.m./p.m. peaks and careful pricing to attract adequate solo  users.  
Minimum occupancy requirement can revert back to 2+ at all other times. 

 
 2+ occupancy requirement in Solano County must be increased to 3+ to match the 

occupancy in Contra Costa and Alameda Counties prior to the completion of the 
last HOV lane segments of this corridor to provide a seamless connected HOV 
lane. 

 
 
 
 
 





















Traffic Operational Assessment   
 
SAN FRANCISCO BAY AREA 
BACKBONE EXPRESS LANES NETWORK 
   

   25    

between I-280 and Route 87 to provide a two lane Express lane facility. That will 
increase the current available capacity by about 35% in 2020 and 33% in 2035.  

 
The morning peak will have capacity available but no recurrent congestion is 
expected to occur as this is/will be the off-peak direction and therefore no 
significant time saving will be realized except during incidents. The current 
capacity with the conversion to Express lane will be about 35%, 33% in future 
years and significantly higher with the second Express lane. 
 



Traffic Operational Assessment   
 
SAN FRANCISCO BAY AREA 
BACKBONE EXPRESS LANES NETWORK 
   

   26    

Estimated traffic conditions with 3+ minimum occupancy requirement: 

Table below summarizes the expected added freeway capacity with conversion to three-
or-more persons per vehicle in 2020, based on 3+ forecast data, for corridors currently 
operating with 2+ minimum carpool occupancy requirement (see attachment 3).   

Estimated Increase in Total Capacity For  
Routes Requesting Express Lane Authority 

with 3+ occupancy requirement (peak hour) 
 One Express Lane 
County/Dir/Rte/Peak 2010 2020 2035 

ALA/CC EB I-80 (AM peak), 3+ - No Change No Change 
ALA/CC EB I-80 (PM peak), 3+ - No Change No Change 
ALA/CC WB I-80 (AM Peak), 3+ - No Change No Change 
ALA/CC WB I-80 (PM Peak), 3+ - No Change No Change 
SOL EB I-80 (AM Peak), 3+ - NR NR 
SOL EB I-80 (PM Peak), 3+ - NR NR 
SOL WB I-80 (AM Peak), 3+ - NR NR 
SOL WB I-80 (PM Peak), 3+ - NR NR 
ALA SB I-880 (AM Peak), 3+ - 2-3% 1-5% 
ALA SB I-880 (PM Peak), 3+ - 1-2% 2-3% 
ALA NB I -880 (AM Peak), 3+ - 2-3% 1-3% 
ALA NB I -880 (PM Peak), 3+ - 2-7% 2-5% 
CC ** NB I-680 (AM Peak), 3+ - 3-6% 1-5% 
CC ** NB I-680 (PM Peak), 3+ - 2-8% 3-7% 
CC ** SB I-680 (AM Peak), 3+ - 2-6% 3-6% 
CC ** SB I-680 (PM Peak), 3+ - 3-8% 2-8% 
SOL** NB I-680 (AM Peak), 3+ - NR NR 
SOL** NB I-680 (PM Peak), 3+  - NR NR 
SOL** SB I-680 (AM Peak), 3+              - NR NR 
SOL** SB I-680 (PM Peak), 3+              - NR NR 

              
Notes 
NR:  Not recommended until all HOV/EL gaps in the entire corridor are completed and connected to 

CC portion, or unless future traffic volumes for HOV/EL will be higher than is forecasted. 
**  The estimated capacity increase shown are for segments of I-680 in CC County south of the SR 24 

interchange. A 3+ conversion north of SR 24 interchange in Contra Costa County and in the entire 
Solano County on either direction and in both future years is not recommended unless all gaps in 
the HOV/EL are completed, or unless future traffic forecast for HOV/EL will actually be higher 
than what is forecasted today.  
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SR 84 in Alameda County: Current peak hour usage of HOV lane is about 1,200 vph. It is 
expected that in the near future the capacity of the 2+ HOV lane will be reached. Increase 
in minimum occupancy requirement to 3+ will ensure time saving benefit for carpool and 
transit users is maintained. Conversion to Express Lane will therefore be necessary to 
alleviate the impact of additional traffic demand in the general purpose lanes by allowing 
access to the carpool lane by non-carpool lanes for fee. Prior to increasing the minimum 
occupancy requirement, the current legislation (AB 2132 enacted on January 1992) that 
mandated a two-or-more occupancy requirement must be amended. 
 
SR 92 in Alameda County: Current peak hour usage of HOV lane is about 1,100 vph. It is 
expected that in the near future the capacity of the 2+ HOV lane will be reached. Increase 
in minimum occupancy requirement to 3+ will ensure time saving benefit for carpool and 
transit users is maintained. Conversion to Express Lane will therefore be necessary to 
alleviate the impact of additional traffic demand in the general purpose lanes by allowing 
access to the carpool lane by non-carpool lanes for fee. Prior to increasing the minimum 
occupancy requirement, the current legislation (AB 2132 enacted on January 1992) that 
mandated a two-or-more occupancy requirement must be amended. 
    
 
IV. Considerations & Criteria for Operational Effectiveness: 
 
In order to gain the operational benefits of the available capacity in the Bay Area HOV 
lanes through a conversion to tolling, certain considerations and criteria are required as 
follows: 
 

 With careful conversion of HOV lanes to Express lanes, network capacity and vehicle 
throughput can be increased and mainline congestion can be reduced for all users. 
The amount of congestion reduction will depend on the surplus HOV lane capacity in 
the peak hour and other hours of the peak periods. 

 Even on corridors where HOV lanes operate at or near capacity during the peak hour, 
surplus capacity is available during the shoulder hours of the peak commute periods 
for use by tolled vehicles.   

 All pertaining Statutes of California Streets and Highway Code section 149, which 
mandate appropriate traffic flow guidelines for the purpose of ensuring optimal use of 
the Express lanes by high-occupancy vehicles without adversely affecting other 
traffic on the state highway system, will be met. 













 

Attachment 1 
 

Traffic Operations 
Policy Directive  

No. 11-02 




















































































