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Old metric:  

Transportation impact = Level of Service (LOS) 

 

 
LOS Signalized Intersection Unsignalized Intersection 

A ≤10 sec ≤10 sec 

B 10–20 sec 10–15 sec 

C 20–35 sec 15–25 sec 

D 35–55 sec 25–35 sec 

E 55–80 sec 35–50 sec 

F ≥80 sec ≥50 sec 
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Level of Service A 
4 



Level of Service F 
Source: Neighborhoods.org 



Which is better? 

45 min commute, 
including 5 min from 

congestion 

20 min commute, 
including 10 min from 

congestion 

January 2019 

Good LOS Grade Bad LOS Grade 

Bad Accessibility Good Accessibility 
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Auto Delay-Based Impact Analysis: Fundamental Problems 

1. Good grade in LOS ≠ Success in Transportation 

http://t4america.org/2012/10/29/telling-only-half-the-story-of-congestion-travel-
time-and-the-quality-of-our-metro-areas/ 
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Auto Delay-Based Impact Analysis: Fundamental Problems 

1. Good grade in LOS ≠ Success in Transportation 

Driven Apart: How sprawl is 
lengthening our commutes and 
why misleading mobility 
measures are making things 
worse 
 
Executive Summary:  
http://www.opr.ca.gov/docs/Driven_
Apart-
How_Spral_Is_Legthening_Our_Com
munities.pdf 
 
Technical Report: 
http://www.opr.ca.gov/docs/Driven_
Apart_-Technical_Report.pdf 
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1. Good grade in LOS ≠ Success in Transportation 

Auto Delay-Based Impact Analysis: Fundamental Problems 

Osman, Thomas, Mondschein, Taylor – MTC Area 
http://www.its.ucla.edu/wp-content/uploads/sites/6/2016/08/Taylor-Not-so-Fast-04-01-2016_final.pdf  
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1. Good grade in LOS ≠ Success in Transportation 

Auto Delay-Based Impact Analysis: Fundamental Problems 

Mondschein, Osman, Taylor, Thomas – SCAG Area 
http://www.its.ucla.edu/wp-content/uploads/sites/6/2015/11/Haynes_Congested-Development_1-Oct-2015_final.pdf 
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Auto Delay-Based Impact Analysis: Fundamental Problems 

1. Good grade in LOS ≠ Success in Transportation 

With infill development, “…time lost to 
commuter traffic delays is more than off-set by 
the greater opportunities to reach destinations 
over shorter distances to which high 
development densities gives rise.” 

Mondschein, Osman, Taylor, Thomas 
http://www.its.ucla.edu/wp-content/uploads/sites/6/2015/11/Haynes_Congested-Development_1-Oct-2015_final.pdf 
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Auto Delay-Based Impact Analysis: Fundamental Problems 

1. Good grade in LOS ≠ Success in Transportation 

“…myopic focus on the traffic impacts of new 
developments is misguided and may actually 
decrease accessibility and economic activity in 
an effort to protect traffic flows.” 

Mondschein, Osman, Taylor, Thomas 
http://www.its.ucla.edu/wp-content/uploads/sites/6/2015/11/Haynes_Congested-Development_1-Oct-2015_final.pdf 
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Auto Delay-Based Impact Analysis: Fundamental Problems 

1. Good grade in LOS ≠ Success in Transportation 

Dumbaugh et al., Decisions, Values, and Data: Understanding Bias in Transportation Performance Measures (ITE Journal, August 2014) 

January 2019 13 

https://www.opr.ca.gov/docs/ITE_Journal_Article_-_Decisions_Values_and_Data.pdf
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Auto Delay-Based Impact Analysis: Fundamental Problems 

14 



65041.1.  The state planning priorities, which 
are intended to promote equity, strengthen the 
economy, protect the environment, and 
promote public health and safety in the state, 
including in urban, suburban, and rural 
communities, shall be as follows: 
 
(a) To promote infill development… 
 



Analysis of infill 
development using LOS 
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Analysis of infill 
development using LOS 

Relatively little vehicle 
travel loaded onto the 
network 
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Analysis of infill 
development using LOS 

Relatively little vehicle 
travel loaded onto the 
network 

…but numerous LOS 
impacts 
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Analysis of greenfield 
development using LOS 

January 2019 19 



Analysis of greenfield 
development using LOS 

Typically three to four 
times the vehicle travel 
loaded onto the 
network relative to infill 
development 
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Analysis of greenfield 
development using LOS 

Typically three to four 
times the vehicle travel 
loaded onto the 
network relative to infill 
development 

…but relatively few  
LOS impacts 

 

 

 

Traffic generated by the 
project is disperse enough by 
the time it reaches congested 
areas that it doesn’t trigger 
LOS thresholds, even though it 
contributes broadly to regional 
congestion.  21 
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Auto Delay-Based Impact Analysis: Fundamental Problems 

Van Ness BRT analysis (28MB) 

1. Good grade in LOS ≠ Success in Transportation 

2. LOS assessments are expensive, time consuming, and inaccurate 

22 

http://www.sfcta.org/van-ness-avenue-bus-rapid-transit-planning-and-environmental-studies


Auto Delay-Based Impact Analysis: Fundamental Problems 

Braess’s Paradox 

1. Good grade in LOS ≠ Success in Transportation 

2. LOS assessments are expensive, time consuming, and inaccurate 

3. “Fixing” LOS simply moves congestion elsewhere 
http://www.opr.ca.gov/docs/ITE_Journal_Article_-_Decisions_Values_and_Data.pdf 
 

January 2019 

https://en.wikipedia.org/wiki/Braess%27s_paradox 
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1. Punishes last-in, inhibits infill, 
pushes development outward 

2. Inhibits transit and active 
transportation 

3. Forces more road construction 
than we can afford to maintain 

4. Generates multiple 
environmental impacts 

5. Worsens public health and 
safety 
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Auto Delay-Based Impact Analysis: Secondary Problems 

http://www.opr.ca.gov/docs/ITE_Journal_Article_-
_Decisions_Values_and_Data.pdf 
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Auto Delay-Based Impact Analysis: Secondary Problems 

1 person 

40 people 

1 person 2 people 1. Punishes last-in, inhibits infill, 
pushes development outward 

2. Inhibits transit and active 
transportation 

3. \Worsens public health and 
safety 

 

 

http://www.opr.ca.gov/docs/ITE_Journal_Article_-
_Decisions_Values_and_Data.pdf 
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Auto Delay-Based Impact Analysis: Secondary Problems 

1. Punishes last-in, inhibits infill, 
pushes development outward 

2. Inhibits transit and active 
transportation 

3. Forces more road construction 
than we can afford to maintain 

4. Generates multiple 
environmental impacts 

5. Worsens public health and 
safety 

 

 

http://lgc.org/wordpress/docs/events/first_thursday_di
nners/ftd_2013_Protecting_Transportation-june.pdf 
 

26 

http://lgc.org/wordpress/docs/events/first_thursday_dinners/ftd_2013_Protecting_Transportation-june.pdf
http://lgc.org/wordpress/docs/events/first_thursday_dinners/ftd_2013_Protecting_Transportation-june.pdf
http://lgc.org/wordpress/docs/events/first_thursday_dinners/ftd_2013_Protecting_Transportation-june.pdf
http://lgc.org/wordpress/docs/events/first_thursday_dinners/ftd_2013_Protecting_Transportation-june.pdf


January 2019 

Auto Delay-Based Impact Analysis: Secondary Problems 

Peer-reviewed research on environmental 
impacts from high VMT projects: 

• Emissions 

• GHG 

• Regional pollutants 

• Energy use 

• Transportation energy  

• Building energy 

• Water  

• Water use 

• Runoff – flooding 

• Runoff – pollution 

• Consumption of open space 

• Sensitive habitat 

• Agricultural land 

 

1. Punishes last-in, inhibits infill, 
pushes development outward 

2. Inhibits transit and active 
transportation 

3. Forces more road construction 
than we can afford to maintain 

4. Generates an array of 
environmental impacts 

5. Worsens public health and 
safety 

 

 

https://ncst.ucdavis.edu/white-paper/cutting-
greenhouse-gas-emissions-is-only-the-beginning-a-
literature-review-of-the-co-benefits-of-reducing-
vehicle-miles-traveled/ 
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Auto Delay-Based Impact Analysis: Secondary Problems 

1. Punishes last-in, inhibits infill, 
pushes development outward 

2. Inhibits transit and active 
transportation 

3. Forces more road construction 
than we can afford to maintain 

4. Generates an array of 
environmental impacts 

5. Worsens public health and 
safety 
https://ncst.ucdavis.edu/white-paper/cutting-
greenhouse-gas-emissions-is-only-the-beginning-a-
literature-review-of-the-co-benefits-of-reducing-
vehicle-miles-traveled/ 
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1. Best umbrella metric for transportation environmental impact 

2. Ease of assessment 

3. Already required to be used in CEQA 

4. Achieving long-run GHG goals depend on near-term actions to 
contain VMT 

5. Opportunities for streamlining infill 
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Why did OPR choose VMT? 
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1. Streamline TOD 

2. Streamline infill 

3. Streamline transit projects 

4. Streamline active transportation 
projects 

5. Streamline locally-serving retail 

6. Streamline modeling for remaining 
projects 

7. Attack regional congestion more 
effectively 

8. Reduce future pavement maintenance 
deficits 

9. Massive public health improvements 

10. Reduction in GHG and other emissions 
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http://www.caleemod.com/ 
 

http://www.caleemod.com/
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http://www.opr.ca.gov/docs/ITE_Journal_Article_-
_Decisions_Values_and_Data.pdf 
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Benefits of VMT as a Measure of Transportation Impact  

1. Streamline TOD 

2. Streamline infill 

3. Streamline transit projects 

4. Streamline active transportation 
projects 

5. Streamline locally-serving retail 

6. Streamline modeling for remaining 
projects 

7. Attack regional congestion more 
effectively 

8. Reduce future pavement maintenance 
deficits 

9. Large improvements in public health 

10. Reduction in GHG and other emissions 

> 21,000 deaths/y attributable to 
physical inactivity in California 

Achieving CA’s mode share targets: 

- 2,095 fewer deaths annually 

- $1 billion-$15 billion/y prevented 
premature death and disability 

 Maizlish N. Increasing Walking, Cycling, and Transit: 
Improving Californians’ Health, Saving Costs, and Reducing 
Greenhouse Gases. Final Technical Report to the California 
Department of Public Health (CDPH). Berkeley, CA; 2016. 
https://www.cdph.ca.gov/programs/Documents/Increasing
WalkingCyclingTransitFinalReport2016rev2017-01-28.pdf 

43 

https://www.cdph.ca.gov/programs/Documents/IncreasingWalkingCyclingTransitFinalReport2016rev2017-01-28.pdf
https://www.cdph.ca.gov/programs/Documents/IncreasingWalkingCyclingTransitFinalReport2016rev2017-01-28.pdf
https://www.cdph.ca.gov/programs/Documents/IncreasingWalkingCyclingTransitFinalReport2016rev2017-01-28.pdf
https://www.cdph.ca.gov/programs/Documents/IncreasingWalkingCyclingTransitFinalReport2016rev2017-01-28.pdf
https://www.cdph.ca.gov/programs/Documents/IncreasingWalkingCyclingTransitFinalReport2016rev2017-01-28.pdf
https://www.cdph.ca.gov/programs/Documents/IncreasingWalkingCyclingTransitFinalReport2016rev2017-01-28.pdf


January 2019 

Benefits of VMT as a Measure of Transportation Impact  

1. Streamline TOD 

2. Streamline infill 

3. Streamline transit projects 

4. Streamline active transportation 
projects 

5. Streamline locally-serving retail 

6. Streamline modeling for remaining 
projects 

7. Attack regional congestion more 
effectively 

8. Reduce future pavement maintenance 
deficits 

9. Large improvements in public health 

10. Reduction in GHG and other emissions 

“Automobile-Dependency as a Barrier 
to Vision Zero: Evidence from the States 
in the USA” 
 
“The results of our panel models and 
supplementary analysis of state effects 
show that two variables — Vehicle 
Miles Traveled and Vehicles per 
Capita—have the strongest impact on 
traffic fatality rates.” 
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projects 
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projects 

7. Attack regional congestion more 
effectively 

8. Reduce future pavement maintenance 
deficits 

9. Large improvements in public health 

10. Reduction in GHG and other emissions 

Country 

Traffic 
deaths per 
100K pop 

Sweden 2.8 

UK 2.9 
Switzerland 3.3 

Netherlands 3.4 

Denmark 3.5 

Singapore 3.6 
Spain 3.7 

Germany 4.3 

Japan 4.7 

Finland 4.8 
France 5.1 

USA 10.6 
World Health Organization 
http://apps.who.int/gho/data/node.main.A997 

http://apps.who.int/gho/data/node.main.A997
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http://ca50million.ca.gov/Transportation/transportation.html 
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Background – State GHG Goals 
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“California is not on track to meet the greenhouse gas reductions 
expected under SB 375 for 2020, with emissions from statewide 
passenger vehicle travel per capita increasing and going in the 
wrong direction.” 
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“With emissions from the transportation sector continuing to 
rise despite increases in fuel efficiency and decreases in the 
carbon content of fuel, California will not achieve the necessary 
greenhouse gas emissions reductions to meet mandates for 
2030 and beyond without significant changes to how 
communities and transportation systems are planned, funded, 
and built.” 
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“CARB’s 2017 Climate Change Scoping Plan Update conducted a 
comprehensive assessment of greenhouse gas emissions 
reductions strategies. The plan concludes that California cannot 
meet its climate goals without curbing growth in 
single-occupancy vehicle activity. 

Even if the share of new car sales that 
are ZEVs grows nearly 10-fold from 
today, California would still need to 
reduce VMT per capita 25 percent to 
achieve the necessary reductions for 
2030.” 
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http://wildfiretoday.com/2017/09/ 
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743: Three Cases 

1. Project streamlined 

 

2. Project mitigates VMT 
to less than significant 

 

3. Project mitigates VMT 
as feasible, but VMT 
remains significant 

S.O.C. 
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Image Credit: Urban Advantage, Roma Design Group, City of Dana Point 

Benefits of VMT as a Measures of Transportation Impact  
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Picturing a low-VMT future 
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Picturing a low-VMT future 

Image Credit: Urban Advantage, Roma Design Group, City of Dana Point 
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Benefits of VMT as a Measures of Transportation Impact  

VMT mitigation helps preserve rural character 

LOS mitigation turns 
rural into exurban 
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NEPA 

Conservation Law Fdn. v. FHA 

(2007) 630 F. Supp. 2d 183 

 

CEQA 

Cal. Clean Energy Comm. v. 

Woodland (2014) 225 

Cal.App.4th 173  

 

Ukiah Citizens for Safety First 

v. City of Ukiah (2016) 248 

Cal.App.4th 256 

 

Cleveland Nat’l Forest Fdn. v. 

SANDAG (2017) 17 

Cal.App.5th 413  

 

VMT in Case Law 

 

Include land use effects of 

roadway capacity projects 

 

 

 

 

Include transportation energy in 

energy impacts 

 

 

 

 

 

Include a low VMT alternative 
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With VMT as the metric of transportation impact, how 
do we do transportation planning? 
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Project mitigates LOS impacts  

 

Plan roadway capacity using LOS 

Impact fee based on s.f. or # of units 

 

Plan roadway capacity using LOS 

Impact fee based on VMT 

 

Plan T network using accessibility  

Impact fee based on VMT 
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Transportation Planning:  

B
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Also consider cost, livability, walkability, air quality, GHGs, health, etc.  
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Plan Transportation for the Well-Being of Your City (Not Vice Versa) 

Assess transportation  infrastructure investments by how much they 
will improve Access to Destinations 
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Plan Transportation for the Well-Being of Your City (Not Vice Versa) 

Assess transportation  infrastructure investments by how much they 
will improve Access to Destinations 

Multi-modal analysis of increased access to jobs via a new bus only lane in Alexandria, VA 

67 



Methods: Land use projects  
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OPR Recommendations on Methodology – Land Use 

Take advantage of streamlining 

• Use VMT screening maps for residential 
and office projects 

• Presume development near transit LTS* 

• Presume locally-serving retail LTS  

• More stringent thresholds may be 
applied at lead agency discretion 
 
*Exceptions: 
- FAR < 0.75 
- Parking > minimum requirements 
- Inconsistent with SCS 
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Residential project recommendations:  

• Assess residential with trip-based approach 

• Threshold: 15 percent below regional or city* VMT/capita 
* For above-average VMT cities 

 

Office project recommendations: 

• Assess office with trip-based approach 

• Threshold: 15 percent below regional VMT/employee 
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OPR Recommendations on Methodology – Land Use 
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Retail project recommendations: 

• Assess retail with “Net VMT” approach 

• Retail which increases VMT compared to previous shopping 
patterns may be considered significant 

• Local-serving retail presumed less than significant 
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OPR Recommendations on Methodology – Land Use 
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Mixed-use development 

• Consider uses separately or focus 
on predominate use 

• Compare to relevant threshold 

• Take credit for internal capture 

OPR Recommendations on Methodology – Land Use 
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Other recommendations: 

• Rural projects choose thresholds on a case-by-case basis 

• Small projects screening threshold – 110 vehicle trips per day 
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OPR Recommendations on Methodology – Land Use 
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OPR Recommendations on Methodology – All Projects 

CEQA Rule of Reason requires capturing spillover VMT  
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Methodologies for… 

1. Threshold determination 

2. Project Assessment 

3. Project Mitigation  

…should be apples to apples 
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OPR Recommendations on Methodology – All Projects 
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Background and methods: Transportation projects 
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Research on Induced Travel 
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Key findings: 

• Adding highway capacity induces VMT 

• The quality of evidence on this phenomenon is high 

• Each 1% increase in lane miles causes VMT to ultimately rise by 0.6 
to 1.0% 

• The research controls for other factors such as population and 
economic growth; the added VMT results from the capacity increase 

• The added VMT is truly new, not shifted from elsewhere 

• The new VMT tends to increase GHGs 

• The new highway capacity does not increase overall employment or 
economic activity 
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Research on Induced Travel 
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Significance 
Determination 

 

 

Impact  
Assessment 

 

Roadway Capacity Project Analysis in CEQA 
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chris.ganson@opr.ca.gov 

 

 

 

 
Research and resources: 

http://opr.ca.gov/ceqa/updates/sb-743/index.html#KeyResources 
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