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Presentation

• Background information about the Freeway 
Performance Initiative including ramp metering

• Case Study
• Ramp Metering in Marin – Phase 1 Scope & 

Schedule
• Outreach Efforts



Highway 101 Marin County Traffic –
PM Commute Congestion



Philosophy to Improve Mobility has Shifted

”Our efforts to satisfy public demand for improved 
travel have shifted from a philosophy of providing 
additional capacity to one of improving the 
operations of our existing transportation 
infrastructure” 



Metering is Only One Piece of the 
Puzzle to Manage Congestion



Traffic Operation Systems (TOS)

CCTV Cameras

Traffic Monitoring Stations

Changeable Message Signs

• Traffic Monitoring Stations – Used to monitor traffic flow and detect 
incidents.

• CCTV– Used to identify/verify incidents & aid in response activities.

• CMS – Are used to provide critical real-time traffic advisories to the motorist.

TOS elements, such as traffic monitoring stations, closed circuit television 
cameras (CCTV), and changeable message signs (CMS)  are used to 
improve mobility.



Ramp Metering Goals
• Reduces total travel delay
• Provides consistent travel 

times
• Provides HOV Incentives 

with HOV Bypass Lanes.
• Breaks up Platoons of 

Vehicles, Making Merging 
Safer

• Improves Vehicle 
Throughput 

• Reduces Emissions



How Ramp Metering Works – Through 
the Use of Technology 



SB SM 101 from Hillsdale Blvd. to University Ave. (AM Peak)
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-Avg. Time Saving: 
5 min (18%)
-Max. Time Saving: 
19 min (57%)

Case Study –
AM Time Savings  (approx. 10 mile) 
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Before

After

-Avg. Time Saving: 5 min (18%)
-Max. Time Saving: 19 min (57%)

Before

After

Starting Time

Travel Time (Minutes)

SB SM 101 from Hillsdale Blvd. to University Ave. (AM Peak)
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SCL 85, SCL 87

		Travel Time Data Summary: NB SCL 87 from Santa Teresa On-ramp to Skyport On-ramp

		Time		Average Data May 08		Average Data March 09		Time Saving (minute)		Time Saving (%)

		6:00		8.2		7.9		0.3		3.9

		6:15		10.1		8.1		2.0		19.7

		6:30		12.0		8.6		3.4		28.4

		6:45		11.3		9.3		2.0		18.1

		7:00		10.6		8.5		2.1		19.9

		7:15		11.6		8.5		3.1		26.4

		7:30		12.6		8.8		3.7		29.6

		7:45		12.6		10.5		2.1		16.5

		8:00		12.6		9.8		2.8		22.0

		8:15		13.1		11.0		2.1		15.9

		8:30		13.6		11.0		2.6		19.3

		8:45		12.0		12.9		-1.0		-8.1

		9:00		10.3		9.8		0.5		4.7

		9:15				8.7

		9:30				8.9

		9:45				8.2

				Average		9.6		2.0		16.6

				Max		12.9		3.7		29.6

		Travel Time Data Summary: SB SCL 87 from Charcot On-ramp to Santa Teresa Off-ramp

		Time		*Average Data May 08 (Before)		Average April 09		Time Saving (minute)		Time Saving (%)

		15:00		9.5		8.5		1.0		10

		15:15		10.9		9.0		1.9		17

		15:30		9.7		9.2		0.6		6

		15:45		12.7		10.1		2.6		20

		16:00		12.1		10.1		2.0		17

		16:15		14.9		11.7		3.2		21

		16:30		16.5		11.8		4.7		28

		16:45		22.5		13.2		9.2		41

		17:00		17.2		13.5		3.8		22

		17:15		19.4		17.7		1.8		9

		17:30		21.2		19.4		1.9		9

		17:45		17.6		17.2		0.4		2

		18:00		20.4		15.2		5.3		26

		18:15		21.1		13.8		7.3		35

		18:30		16.0		12.0		3.9		25

		18:45		11.9		10.5		1.5		12

		19:00				8.3

				Average		12.7		3.2		18.8

				Max		19.4		9.2		41.0

		* May 08 travel time data provided by Kimley-Horn & Associates

		Travel Time Data Summary: SB SCL 85 from Almaden Expressway to Cottle Road

		Time		Before Study		After Study		*Time Saving (minute)		*Time Saving (%)

		15:00		3.9		3.8		0.1		2.5

		15:15		3.8		3.8		-0.0		-0.4

		15:30		3.9		3.9		0.0		0.9

		15:45		4.0		3.9		0.1		1.7

		16:00		4.0		4.0		0.0		1.3

		16:15		3.9		3.9		0.0		0.4

		16:30		3.9		3.8		0.0		0.9

		16:45		4.2		3.8		0.4		8.4

		17:00		4.8		3.9		0.9		17.9

		17:15		5.1		3.9		1.3		24.4

		17:30		5.9		4.2		1.7		28.2

		17:45		6.9		4.4		2.5		36.6

		18:00		8.1		3.9		4.2		51.9

		18:15		6.5		3.8		2.7		41.5

		18:30		4.7		3.9		0.9		18.1

		18:45		4.1		3.7		0.4		9.3

		19:00		4.0		3.7		0.3		7.6

				Average		3.9		0.9		15.2

				Max		4.4		4.2		51.9

		* Travel Time Information referenced from the SR 85 Ramp Metering Study Final Report by Kimley-Horn & Associates, Inc dated August 3, 2009





SCL 85, SCL 87

		



&LData source 
-"Before": the "Before" study data memorandum by Kimley-Horn and Associates, Inc. dated July 14, 2008.
-"After": travel time data collected in March 2009 by Caltrans Ramp Metering Group.

Before

After

-Avg. Time Saving: 2 min (17%)
-Max. Time Saving 4 min (30%)

Before

After

Starting Time

Travel Time (Minutes)

NB SCL 87 from SR 85 to Skyport Blvd. (AM Peak)



SM280

		



&LData source 
-"Before": the "Before" study data memorandum by Kimley-Horn and Associates, Inc. dated July 14, 2008.
-"After": travel time data collected in April 2009 by Caltrans Ramp Metering Group.

Before

After

-Avg. Time Saving: 3 min (18%)
-Max. Time Saving 9 min (41%)

Before

After

Starting Time

Travel Time (Minutes)

SB SCL 87 from Charcot Ave to Santa Teresa Blvd. (PM Peak)



SM101

		



&LData source: SR 85 Ramp Metering Study Final Report by Kimley-Horn and Associates, Inc. dated August 3, 2009

Before

After

-Avg. Time Saving: 1 min (15%)
-Max. Time Saving 4 min (52%)

Before

After

Starting Time

Travel Time (Minutes)

SB SCL 85 from Almaden Expressway to Cottle Road (PM Peak)



Ala 580

		Travel Time Data Summary: NB SM 280 from Larkspur Dr. to John Daly Blvd.

		Time		*Average Data October 08 (Before)		Average March 09		*Time Saving (minute)		*Time Saving (%)

		15:00				7.2

		15:15				7.2

		15:30				7.3

		15:45				7.0

		16:00				7.2

		16:15				7.0

		16:30				7.1

		16:45				7.2

		17:00		8.0		7.2		0.8		9.9

		17:15		9.3		8.6		0.7		7.3

		17:30		10.1		9.6		0.5		5.2

		17:45		10.8		10.1		0.7		6.4

		18:00		10.6		9.9		0.7		6.9

		18:15		10.7		8.7		1.9		18.1

		18:30		10.8		7.7		3.1		28.5

		18:45		9.7		7.1		2.6		26.9

		19:00				7.0

				Average		7.9		1.4		13.6

				Max		10.1		3.1		28.5





Ala 580

		



&LData source 
-"Before": travel time data collected in May and October 2008 by Fehr and Peers Transportation Consultants.
-"After": travel time data collected in October 2008 by Caltrans Ramp Metering Group.

Before

After

-Avg. Time Saving: 1 min (13%)
-Max. Time Saving 3 min (28%)

Before

After

Starting Time

Travel Time (Minutes)

NB SM 280 from Sneath Lane to Serramonte Blvd. (PM Peak)



		Travel Time Data Summary: SB SM 101 from Third St. to Oregon Expressway

		Time		*Average Data October 08 (Before)		Average March 09		*Time Saving (minute)		*Time Saving (%)

		6:00		12.3		13.1		-0.8		-6.6

		6:15		13.1		12.5		0.6		4.6

		6:30		14.1		12.4		1.7		11.8

		6:45		13.0		14.1		-1.0		-7.9

		7:00		13.5		14.0		-0.5		-3.5

		7:15		17.3		18.2		-0.9		-5.1

		7:30		24.3		16.5		7.8		32.1

		7:45		31.1		21.2		10.0		32.0

		8:00		32.1		21.3		10.7		33.5

		8:15		32.2		25.3		6.9		21.4

		8:30		33.4		14.3		19.1		57.2

		8:45		22.3		15.1		7.2		32.2

		9:00		24.3		15.2		9.1		37.5

		9:15		21.4		12.5		8.9		41.4

		9:30		19.2		18.1		1.1		5.9

		9:45		15.6		15.4		0.1		0.8

		10:00		16.0		13.5		2.5		15.7

				Average		16.0		4.9		17.8

				Max		25.3		19.1		57.2

		Travel Time Data Summary: SB SM 101 from Third St. to Oregon Expressway

		Time		*Average Data October 08 (Before)		Average March 09		*Time Saving (minute)		*Time Saving (%)

		15:00		14.5		14.1		0.4		3.0

		15:15		14.2		14.4		-0.1		-0.9

		15:30		14.6		14.1		0.5		3.7

		15:45		13.2		14.0		-0.8		-6.4

		16:00		14.6		14.4		0.2		1.3

		16:15		15.3		14.1		1.1		7.4

		16:30		14.0		14.1		-0.1		-0.4

		16:45		13.3		15.2		-1.9		-13.9

		17:00		16.6		17.1		-0.5		-3.0

		17:15		19.5		18.1		1.4		7.3

		17:30		19.1		21.2		-2.1		-11.1

		17:45		24.5		23.5		1.0		4.2

		18:00		25.1		16.6		8.5		33.9

		18:15		16.2		15.4		0.8		4.9

		18:30		31.2		14.3		16.8		54.0

		18:45		13.6		14.5		-1.0		-7.1

		19:00

				Average		15.9		1.5		4.8

				Max		23.5		16.8		54.0

		Travel Time Data Summary: NB SM 101 from Oregon Expressway to Hwy 92

		Time		*Average Data October 08 (Before)		Average March 09		*Time Saving (minute)		*Time Saving (%)

		6:00		11.6		11.2		0.4		3.4

		6:15		11.6		12.0		-0.4		-3.5

		6:30		11.7		11.6		0.2		1.4

		6:45		11.9		11.5		0.4		3.5

		7:00		11.8		11.3		0.5		4.0

		7:15		12.0		12.1		-0.2		-1.3

		7:30		14.5		13.4		1.1		7.6

		7:45		13.7		14.4		-0.7		-5.2

		8:00		14.0		15.4		-1.4		-10.2

		8:15		14.0		15.6		-1.7		-12.0

		8:30		14.3		15.8		-1.5		-10.6

		8:45		13.7		14.1		-0.4		-3.1

		9:00		12.8		14.1		-1.3		-9.8

				Average		13.3		-0.4		-2.8

				Max		15.8		1.1		7.6

		Travel Time Data Summary: NB SM 101 from Oregon Expressway to Hwy 92

		Time		*Average Data October 08 (Before)		Average March 09		*Time Saving (minute)		*Time Saving (%)

		15:00		12.0		11.5		0.6		4.7

		15:15		11.9		13.0		-1.1		-9.2

		15:30		13.0		14.9		-1.9		-14.5

		15:45		12.3		14.5		-2.2		-17.6

		16:00		13.1		14.0		-0.9		-7.0

		16:15		13.3		15.0		-1.7		-12.7

		16:30		16.4		17.4		-0.9		-5.8

		16:45		16.3		15.4		0.9		5.8

		17:00		17.4		15.8		1.6		9.2

		17:15		18.0		18.3		-0.3		-1.4

		17:30		16.2		22.6		-6.4		-39.6

		17:45		16.7		17.5		-0.7		-4.4

		18:00		16.0		16.4		-0.4		-2.2

		18:15		16.6		14.9		1.7		10.2

		18:30		13.2		14.6		-1.4		-10.8

		18:45		12.1		13.0		-0.9		-7.5

		19:00		11.97		12.8		-0.9		-7.18

				Average		15.5		-0.9		-6.4

				Max		22.6		1.7		10.2





		



Before

After

-Avg. Time Saving: 5 min (18%)
-Max. Time Saving: 19 min (57%)

Before

After

Starting Time

Travel Time (Minutes)

SB SM 101 from Hillsdale Blvd. to University Ave. (AM Peak)



		



Before

After

-Avg. Time Saving: 2 min (5%)
-Max. Time Saving 17 min (54%)

Before

After

Starting Time

Travel Time (Minutes)

SB SM 101 from Hillsdale Blvd. to University Ave. (PM Peak)



		



Before

After

-Avg. Time Saving: -0.4 min (-3%)
-Max. Time Saving 1 min (7%)

Before

After

Starting Time

Travel Time (Minutes)

NB SM 101 from Oregon Expressway to Hwy 92 (AM Peak)



		



Before

After

-Avg. Time Saving: -1 min (-7%)
-Max. Time Saving 2 min (11%)

Before

After

Starting Time

Travel Time (Minutes)

NB SM 101 from Oregon Expressway to Hwy 92 (PM Peak)



		Travel Time Data Summary: EB ALA 580 from Foothill Rd. to Greenville Rd.

		Time		*Average Data October 08 (Before)		Average March 09		*Time Saving (minute)		*Time Saving (%)

		15:00		29.6		20.9		8.7		29.4

		16:00		36.0		25.6		10.4		28.9

		17:00		33.2		22.1		11.1		33.4

		18:00		23.0		16.1		6.9		30.0

				Average		21.2		9.3		30.4

				Max		25.6		11.1		33.4





		



&LData source: I-580 Ramp Metering "Before" and "After" Studies Phase II Final Report by Kimley-Horn and Associates, Inc. dated August 14, 2008

Before

After

-Avg. Time Saving: 9 min (30%)
-Max. Time Saving 11 min (33%)

Before

After

Starting Time

Travel Time (Minutes)

EB ALA 580 from Foothill Rd. to Greenville Rd. (PM Peak)





Marin County’s Ramp Metering Program  

Roles
• Caltrans – Implementing Agency, Owner and Operator
• TAM – Supporter, Facilitator, Develop FAQ’s, Outreach
• County/Cities – Participate/ Advisor in Ramp Metering 

TAC



Marin County’s Ramp Metering Program  

• Formed a Ramp Metering Technical Advisory 
Committee (RMTAC)

• RMTAC Membership: Cities, Towns, County, Marin Transit, 
Golden Gate Transit, and Caltrans

• RMTAC extensively involved prior to activation to 
ensure no impact on local streets and roads 

• Identified Northbound Highway 101 as Phase 1 
Project





US 101 Northbound Preliminary Ramp 
Metering Assessment Study



Travel Time Savings

Analysis Time 
Period

Without 
Ramp Metering

With 
Ramp Metering Difference

Minutes Minutes Minutes Percent
4:00 – 5:00 PM 11.0 9.2 -1.8 -16%
5:00 – 6:00 PM 17.3 13.1 -4.2 -24%



15

US 101 Northbound Ramps



16

US 101 Northbound Ramps



Phase 1 Implementation Schedule

Environmental Phase – Complete

Design Phase – Complete

Construction – Spring 2019

Ramp Metering Activation – Summer 2020 



Phase 1 Outreach 
• Caltrans webpage linked 

from TAM and local 
agencies, as appropriate

• Factsheets as the 
program progresses from 
construction to 
implementation

• Communication with 
stakeholders and local 
agencies for distribution



Ramp Metering Video



Questions
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