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Once all emission reductions are scaled by their applicable sector and land use, they should be 
added together for the total sum of emission reductions. 

The following tables list feasible mitigation measures for consideration in projects.  The estimated 
emission reductions are a work in progress and the Air District will continue to improve guidance 
on quantifying the mitigation measures.   

 

URBEMIS Mitigation Measures for Operational Mobile Source Emissions 

Measure Sector 
Reductions 

Applicable 
Pollutants Sector Notes Additional 

comments 

Mix of Uses -3% to 9% CAPs, 
GHGs 

Mobile 
sources 

-3 when no housing or 
employment centers within 
1/2 mile 

Local serving retail 
within 1/2 mile of 
project 

2% CAPs, 
GHGs 

Mobile 
sources 

Uses lower end of reported 
research to avoid double 
counting with mix of uses 
measure 

Transit Service 0% to 15% CAPs, 
GHGs 

Mobile 
sources  

Bike & Pedestrian 0%–9% CAPs, 
GHGs 

Mobile 
sources 

Credit is given based on 
intersection density, 
sidewalk completeness, and 
bike network completeness; 
No reduction if entire area 
within 1/2 mile is single use 

Affordable Housing 0%–4% CAPs, 
GHGs 

Mobile 
sources 

 

Transportation Demand Management   
Parking, Transit Passes    

Daily Parking Charge 0%–25% CAPs, 
GHGs 

 

Parking Cash-Out 0%–12.5% CAPs, 
GHGs 

Shoup, Donald. 2005. 
Parking Cash Out. American 

Planning Association. 
Chicago, IL. 

Free Transit Passes 

25% of 
Transit 
Service 

Reduction 

CAPs, 
GHGs 

Only 
resident/
employee 
trips, no 
visitor/ 

shopper 
trips 

 

Telecommuting     
Employee 
Telecommuting 
Program 

1%–100% CAPs, 
GHGs 

 

Compressed Work 
Schedule 3/36 1%–40% CAPs, 

GHGs 
 

Compressed Work 
Schedule 4/40 1%–20% CAPs, 

GHGs 
 

Compressed Work 
Schedule 9/80 1%–10% CAPs, 

GHGs 

Mobile 
sources, 
Worker 

Trips only

 

Residential: % 
reduction is 
taken from 
base trips 
(9.57) and 
subtracted 

from ITE trip 
generation; 

Nonresidential: 
% reduction 
from ITE trip 
generation 
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URBEMIS Mitigation Measures for Operational Mobile Source Emissions 

Measure Sector 
Reductions 

Applicable 
Pollutants Sector Notes Additional 

comments 
Other Transportation Demand Measures   
Secure Bike Parking 
(at least 1 space per 
20 vehicle spaces) 

 

Showers/Changing 
Facilities Provided 

 

Guaranteed Ride 
Home Program 
Provided 

 

Car-Sharing Services 
Provided 

 

Information Provided 
on Transportation 
Alternatives (Bike 
Schedules, Maps) 

 

Dedicated Employee 
Transportation 
Coordinator 

 

Carpool Matching 
Program 

 

Preferential 
Carpool/Vanpool 
Parking 

At least 3 
elements: 1% 

reduction, 
plus 5% of the 
reduction for 
transit and 

pedestrian/bik
e friendliness; 

At least 5 
elements: 2% 

reduction, 
plus 10% of 

the reduction 
for transit and 
pedestrian/bik
e friendliness 

CAPs, 
GHGs 

Mobile 
sources, 
Worker 

Trips only

 

Parking Supply 0%–50% CAPs, 
GHGs 

Mobile 
sources 

 

On Road Trucks 
As input by 

user in 
URBEMIS 

CAPs, 
GHGs 

Mobile 
sources 

 

 

URBEMIS Mitigation Measures for Operational Area-Source Emissions 

Measure Sector Reductions Applicable 
Pollutants Sector Notes 

Increase Energy 
Efficiency Beyond 

Title 24 

Same as % 
improvement over 

Title 24 
CAPs, GHGs 

Natural gas sector in 
URBEMIS for 

applicable land use 
only 

User should specify 
baseline year for the 
Title 24 standards 

Electrically powered 
landscape 

equipment and 
outdoor electrical 

outlets 

Same as % of 
landscape 
equipment 
emissions 

CAPs, GHGs 
Landscape 
emissions: 

residential only 
 

Low VOC 
architectural 

coatings 

Same as % VOC 
reduction in 

applicable coatings 
(Interior/Exterior) 

ROG only Architectural coating  
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NON-URBEMIS Energy Efficiency Mitigation Measures  

Measure Sector 
Reductions 

Applicable 
Pollutants Sector Notes Additional 

comments 

Plant shade trees 
within 40 feet of the 
south side or within 
60 feet of the west 
sides of properties. 

30% GHGs R,C A/C 
Electricity 

USDA Forest Service, 
Pacific Northwest Research 
Station. "California Study 
Shows Shade Trees 
Reduce Summertime 
Electricity Use." Science 
Daily 7 January 2009. 20 
February 2009 
<http://www.sciencedaily.co
m/releases/2009/01/09010
5150831.htm>. 

Electricity-
related 
measures 
reduce CAPs 
off-site, but 
they are not 
typically 
quantified as 
part of a CEQA 
analysis. 

34% GHGs C A/C 
Electricity  

Require cool roof 
materials (albedo >= 
30) 69% GHGs R A/C 

Electricity 

U.S. EPA Cool Roof 
Product Information, 
Available: 
<http://www.epa.gov/heatisl
and/resources/pdf/CoolRoo
fsCompendium.pdf> 

 

Install green roofs 1% GHGs R,C A/C 
Electricity 

Reductions are based on 
the Energy & Atmosphere 
credits (EA Credit 2) 
documented in the 
Leadership in Energy & 
Environmental Design 
(LEED), Green Building 
Rating System for New 
Constructions and Major 
Renovations, Version 2.2, 
October 2005. The 
reduction assumes that a 
vegetated roof is installed 
on a least 50% of the roof 
area or that a combination 
high albedo and vegetated 
roof surface is installed that 
meets the following 
standard: (Area of SRI 
Roof/0.75)+(Area of 
vegetated roof/0.5) >= Total 
Roof Area. 

 

Require smart 
meters and 
programmable 
thermostats 

10% CAPs, 
GHGs 

R, C 
electricity 

and natural 
gas space 

heating 

U. S. Environmental 
Protection Agency. 2009. 
Programmable Thermostat. 
http://www.energystar.gov/i
a/new_homes/features/Pro
gThermostats1-17-01.pdf 
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NON-URBEMIS Energy Efficiency Mitigation Measures  

Measure Sector 
Reductions 

Applicable 
Pollutants Sector Notes Additional 

comments 
17% GHGs R electricity  
7% GHGs C electricity  

9% CAPs, 
GHGs 

R natural 
gas 

 Meet GBC 
standards in all New 
construction  

3% CAPs, 
GHGs 

C natural 
gas 

California Energy 
Commission [CEC] 2007. 
Impact Analysis 2008 
Update to the California 
Energy Efficiency 
Standards for Residential 
and Nonresidential 
Buildings 

 

38% GHGs R electricity  
12% GHGs C electricity  

18% CAPs, 
GHGs 

R natural 
gas 

 

Retrofit existing 
buildings to meet 
CA GBC standards 

12% CAPs, 
GHGs 

C natural 
gas 

California Energy 
Commission [CEC] 2003. 
Impact Analysis 2005 
Update to the California 
Energy Efficiency 
Standards for Residential 
and Nonresidential 
Buildings; California Energy 
Commission [CEC] 2007. 
Impact Analysis 2008 
Update to the California 
Energy Efficiency 
Standards for Residential 
and Nonresidential 
Buildings 

 

70% CAPs, 
GHGs 

R natural 
gas water 
heating 

Install solar water 
heaters  

70% CAPs, 
GHGs 

C natural 
gas water 
heating 

Energy Star. 2009. Solar 
Water Heater. 
http://www.energystar.gov/i
a/new_homes/features/Wat
erHtrs_062906.pdf; 
Department of Energy. 
California Energy 
Commission [CEC] 2007. 
Impact Analysis 2008 
Update to the California 
Energy Efficiency 
Standards for Residential 
and Nonresidential 
Buildings 

35% CAPs, 
GHGs 

R natural 
gas water 
heating Install tank-less 

water heaters 
35% CAPs, 

GHGs 

C natural 
gas water 
heating 

Tankless Water Heater. 
2008. Available: 
<http://www.eere.energy.go
v/consumer/your_home/wat
er_heating/index.cfm/mytop
ic=12820> 

Cannot take 
credit for both 
solar and tank-

less water 
heater 

measures 

Install solar panels 
on residential and 
commercial 
buildings 

100% GHGs R, C 
electricity 
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NON-URBEMIS Energy Efficiency Mitigation Measures  

Measure Sector 
Reductions 

Applicable 
Pollutants Sector Notes Additional 

comments 

100% increase in 
diversity of land use 
mix 

5% CAPs, 
GHGs 

Mobile 
sources 

Ewing, Reid, et al. 2001. 
Travel and the Built 
Environment: A Synthesis. 
Transportation Research 
Record 1780. Paper No. 
01-3515 as cited in Urban 
Land Institute. 2008. 
Growing Cooler. ISBN: 
978-0-87420-082-2. 
Washington, DC 

 

Jobs housing 
balance 

Trip 
reduction 

=  
( 1 – (ABS  
( 1.5 * HH 
– E)/(1.5 * 
HH + E)) – 

0.25) / 
0.25 * 
0.03; 
where 
ABS = 

absolute 
value; HH 

= study 
area 

household
s; E = 

study area 
employme

nt 

CAPs, 
GHGs 

Mobile 
sources 

Nelson/Nygaard 
Consultants. 2005. 
Crediting Low-Traffic 
Developments: Adjusting 
Site-Level Vehicle Trip 
Generation Using 
URBEMIS. Pg 12, (adapted 
from Criterion and Fehr & 
Peers, 2001) 
 

 

100% increase in 
design (i.e., 
presence of design 
guidelines for transit 
oriented 
development, 
complete streets 
standards) 

3% CAPs, 
GHGs 

Mobile 
sources 

Ewing, Reid, et al. 2001. 
Travel and the Built 
Environment: A Synthesis. 
Transportation Research 
Record 1780. Paper No. 
01-3515 as cited in Urban 
Land Institute. 2008. 
Growing Cooler. ISBN: 
978-0-87420-082-2. 
Washington, DC 
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NON-URBEMIS Energy Efficiency Mitigation Measures  

Measure Sector 
Reductions 

Applicable 
Pollutants Sector Notes Additional 

comments 

100% increase in 
density 5% CAPs, 

GHGs 
Mobile 
sources 

Ewing, Reid, et al. 2001. 
Travel and the Built 
Environment: A Synthesis. 
Transportation Research 
Record 1780. Paper No. 
01-3515 as cited in Urban 
Land Institute. 2008. 
Growing Cooler. ISBN: 
978-0-87420-082-2. 
Washington, DC 

 

HVAC duct sealing 30% GHGs R,C A/C 
electricity 

Sacramento Metropolitan 
Utilities District. 2008. Duct 
Sealing. Available: 
<http://www.pge.com/myho
me/saveenergymoney/reba
tes/coolheat/duct/index.sht
ml>. 

 

SFR: 
74%*50% 
= 37.5% 

 

MFR: 58% 
* 50% = 

29% 

R electricity 
(water 

consumption
) 

 

Provide necessary 
infrastructure and 
treatment to allow 
use of 50% 
greywater/ 
recycled water in 
residential and 
commercial uses for 
outdoor irrigation 

Commerci
al: 12% * 

50% = 6% 

GHGs 

C electricity 
(water 

consumption
) 

Department of Water 
Resources. 2001. 
Statewide Indoor/Outdoor 
Split. Accessed December 
2, 2008. Available at: 
<http://www.landwateruse.
water.ca.gov/annualdata/ur
banwateruse/2001/landusel
evels.cfm?use=8>. 

 

Complete streets 
(i.e., bike lanes and 
pedestrian 
sidewalks on both 
sides of streets, 
traffic calming 
features such as 
pedestrian bulb-
outs, cross-walks, 
traffic circles, and 
elimination of 
physical and 
psychological 
barriers (e.g., sound 
walls and large 
arterial roadways, 
respectively).) 

1-5% CAPs, 
GHGs 

Mobile 
sources 

Dierkers, G., E. Silsbe, S. 
Stott, S. Winkelman, an M. 
Wubben. 2007. CCAP 
Transportation Emissions 
Guidebook. Center for 
Clean Air Policy. 
Washington, D.C. 
Available: 
<http://www.ccap.org/safe/
guidebook.php>. as cited in 
California Air Pollution 
Control Officers Association 
(CAPCOA) 2008. CEQA 
and Climate Change. 

 

Maximize interior 
day light  GHGs R, C, M   

Increase roof/ceiling 
insulation  CAPs, 

GHGs R, C, M   

Create program to 
encourage efficiency 
improvements in 
rental units  

 CAPs, 
GHGs R 

  

Install rainwater  GHGs R,C,M   



Assessing and Mitigating Operational-Related Impacts 
 

Bay Area Air Quality Management District Page | 4-15 
CEQA Guidelines December 2009 

NON-URBEMIS Energy Efficiency Mitigation Measures  

Measure Sector 
Reductions 

Applicable 
Pollutants Sector Notes Additional 

comments 
collection systems in 
residential and 
Commercial 
Buildings 

Install low-water use 
appliances and 
fixtures 

 GHGs R,C,M 

California Air Pollution 
Control Officers Association 
(CAPCOA) 2008. CEQA 
and Climate Change. 

 

Restrict the use of 
water for cleaning 
outdoor 
surfaces/Prohibit 
systems that apply 
water to non-
vegetated surfaces 

 GHGs R,C,M 

California Attorney 
General's Office GHG 
Reduction Measures 

 

Implement water-
sensitive urban 
design practices in 
new construction 

 GHGs R,C,M 

  

NON-URBEMIS Waste Reduction Mitigation Measures  
Provide composting 
facilities at 
residential uses 

 GHGs R 
  

Create food waste 
and green waste 
curb-side pickup 
service 

 GHGs R,C,M 

  

Require the 
provision of storage 
areas for 
recyclables and 
green waste in new 
construction 

 GHGs R,C,M 

  

Notes: CAPs = Criteria Air Pollutants; GHGs = Greenhouse Gases; ROG = Reactive Organic Gases; R = Residential 
Development; C = Commercial Development; M = Mixed Use Development; A/C = Air Conditioning; and VOC = Volatile 
Organic Compounds. 
Source: Information compiled by EDAW 2009. 




