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Vehicle Miles Traveled (VMT)
VMT Definition
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Causes of VMT Change:
• Development
• Capacity
• Performance
• Driver Behavior
• Etc.

CA State Law requires 
VMT be evaluated for 
projects (SB 743)
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Vehicle Miles Traveled (VMT)
VMT Definition

Transportation Projects
• Capacity increasing:

• Lane additions
• General Purpose Lanes 

• What about:
• High Occupancy Vehicle Lanes?
• Tolled Managed Lanes?

 
• Do tolled managed lanes carry more, less, or the same 

VMT as the GP lanes?



• Calculated in PeMS Using Detector Data

•       VMT=Flow*Interval*(L12+L23)/2 
• Suppose

 Time Interval=1 hour
 L12=1 mile
 L23=2 mile
 Flow=500 vehicles

• Then
 VMT=500veh/hr * 1hr *(1+2)/2 = 750

How Caltrans Calculates VMT - PeMS
How is VMT Calculated in PeMS?
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Detector 1 Detector 2 Detector 3

Spacing L12 Spacing L23

L12/2 L12/2 L23/2L23/2

Freeway GP/ HOV/T Lane(s) 

https://pems.dot.ca.gov/
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State Route 91 – Tolled Managed Lane Facility  

• Eastbound, RIV R0.995: Station 823180 (5 GPLs) & Station 826728 (2 HOTs)
• Westbound, RIV R0.995: Station 801418 (5 GPLs) & Station 826727 (2 HOTs)

• Red – Single-Lane HOV lane
• Pink – Single-Lane Express Lanes
• Purple – Dual-Lane Express Lanes



SR-91 Green River PeMS Station
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• Data Source: PeMS
• Time Frame:

• One month data (6/1/2019 to 7/1/2019)
• Data Health:

• 100% observed data
• Good station-based group of detectors
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Does a HOT Lane Carry the Fairshare?
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Does each lane carry a Fairshare of VMT?
1. By Capacity = 28.6% (2 HOT / 7 Total) 
2. GP vs Tolled Managed Lane Comparison

Observed VMT in each lane is not equal
• Inside GP lane > Outside GP lane

• More people use the inside lane

What about Tolled Managed lane?
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Hourly Variation at Station #1203495 for EB 91 on 6-13-2019

8

EB SR-91
Thursday

EX
PR

ES
S 

LA
NE

S

5 GP Lanes2 HOT



Hourly Variation at Station #1203495 and #1203481 for One Day
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Inner GP 
Lane VMT

Outer GP 
Lane VMT

Average GP 
Lane VMT

Average 
Toll Lane 

VMT
Daily Total 

VMT
34393 15617 26675 10721

Compared 
to Average 

GP
129% 59% 100% 40%

Inner GP 
Lane VMT

Outer GP 
Lane VMT

Average GP 
Lane VMT

Average 
Toll Lane 

VMT
Daily Total 

VMT
35406 15338 27110 11873

Compared 
to Average 

GP
131% 57% 100% 44%

EB SR-91
Thursday

EB SR-91
Friday



Hourly Variation at Station #1203495 and #1203481 for One Day
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Inner GP 
Lane VMT

Outer GP 
Lane VMT

Average GP 
Lane VMT

Average 
Toll Lane 

VMT
Daily Total 

VMT
28193 12471 21547 13006

Compared 
to Average 

GP
131% 58% 100% 60%

Inner GP 
Lane VMT

Outer GP 
Lane VMT

Average GP 
Lane VMT

Average 
Toll Lane 

VMT
Daily Total 

VMT
28857 12330 21833 12014

Compared 
to Average 

GP
132% 56% 100% 55%

WB SR-91
Thursday

WB SR-91 
Friday



Time of Day Variation per lane across 30 days 
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108 stations on EB of SR91, PM 0.558 – 43.964
(From begin HOV lane in LA County to end of 
Express Lane in RIV County)

156 stations on WB of SR91, PM 2.578 – 58.904
(From begin HOV lane in LA County to end of 
HOV lane in RIV County)

WB SR-91
Thursday

EB SR-91
Thursday



Day of Week Variations per lane across 30 days 

12

Total 264 (EB108+WB156) stations along SR91 
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Spatial Variation
“Do tolled managed lanes carry more, less, or the same VMT as the GP lanes.”
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HOT Lane
Average GP LaneEfficiency = 



CALTRANS   |   DIVISION OF TRAFFIC OPERATIONS

EB SR91 at Station #801416: HOT Lower Flow 
SR 91 EB @ W of Green (Buffer Separated Two-lane HOT): DOI: 10.3141/2262-07
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Speed-flow diagram at Station # 801416
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Summary
“Do tolled managed lanes carry more, less, or the same VMT as the GP lanes.”
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• The answer is mixed:
“… tolled managed lanes carry less VMT than the GP lanes on average.” HOV/HOT 

part-time lanes may not carry their ‘fair share’  of VMT when averaged over time of 
day, day of week, and stations, with peak periods included. 

“… tolled managed lanes, at least for SR91, may carry more, less, or the same VMT 
as the GP lanes during the peak periods, and/or at certain locations.” HOV/HOT 
part-time lanes may be effective during the operation hours in the AM/PM periods, esp. PM 
peak periods. 

• Potential Explanations
 In general, the tolled lanes have 
Lower VMT per lane  lower flow per lane  higher speed, lower congestion  Reliability

When GP lanes are congested, people choose to pay, in the tolled lanes, 
higher flow  higher speed without breaking down  higher VMT



Other Takeaways

• Goal of HOT lane
• Provide reliable transportation option
• Incentivize drivers to carpool or travel when less congested
• Carry more people than GP lanes
• 800vph minimum

• VMT may not be the best metric
• PMT – Person Miles Traveled 

• More Research Needed
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Questions?
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