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ICLEI CAPPA V 1.0 - Small Vehicle Calculations: 
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Measure T-9.1: Continue to build and expand Intelligent Traffic Management System (ITS) to 
improve the flow of vehicular traffic in the City while maintaining (or enhancing) the 
bicycle and pedestrian environment. 

This measure requires the City to implement a series of infrastructure and technological improvements to the 
existing transportation system. The measure would involve construction of street features such as roundabouts to 
achieve traffic calming and flow management. In addition, the measure would implement several features that 
allow real-time traffic information to be distributed to City residents.  

The City’s Traffic Operations Department analyzed the GHG emission reductions associated with the signal timing 
features of the measure and determined Measure T-9.1 would achieve a GHG reduction of approximately 3,420 
MT CO2e/yr. The gallons of fuel savings were estimated using syncro and actual intersection data. The fuel savings 
were then imported into the EPA emissions calculator below. http://www.epa.gov/cleanenergy/energy-
resources/calculator.html 

Following is Table B-8 on Traffic Improvements and their emission reductions by year.  The measure takes credit 
for GHG emission reduction anticipated from ITS improvements beyond 2008. 
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TABLE B-8 
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TABLE B-8 
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NOX and PM10 Emission Reductions 

Recommended SAP transportation measures target reducing vehicle miles traveled (VMT) from on-road vehicles, 
which would also reduce NOX and PM10 tailpipe emissions. As part of the SAP, the NOX and PM10 emission 
reductions associated with Measures T-3.1, T-4.1, T-5.1, T-7.1, and T-8.1 were quantified using similar methods to 
those used to estimate GHG emissions. For each transportation reduction measure, the NOX and PM10 emission 
reductions were assumed to be proportional to the percentage of GHG reduction achieved by the measure. In 
other words, the GHG reduction percentage of a measure (i.e., measure reductions [MT CO2e] ÷ total 
transportation emissions [MT CO2e]) was multiplied by the NOX and PM10 on-road mobile source inventory to 
calculate the mass emissions that would be reduced by the measure. The NOX and PM10 emission reductions from 
on-road mobile sources for each transportation measure without anticipated statewide reductions are presented 
below in Table B-9. 

TABLE B-9: Transportation Emissions without Statewide Reductions 

Recommended 
SAP Measure 

Proposed GHG 
Emissions 

Reductions 
(MT CO2e/year) 

% GHG Reduction 
(GHG reductions/total 

transportation 
emissions) 

NOX 
Emission Reductions 

(tons/yr) 

PM10 
Emission Reductions 

(tons/yr) 

T-3.1 3,640 0.57% 6.14 0.43 

T-4.1 5,510 0.87% 9.30 0.65 

T-5.1 5,510 0.87% 9.30 0.65 

T-8.1 31,050 4.90% 52.40 – 1 

T-9.1 3,420 0.54% 5.77 – 1 

Total  -- 82.91 1.74 
Notes: 1Measure is not anticipated to have PM10 emission reductions. 

The NOX and PM10 emission reductions from on-road mobile sources for each transportation measure with the 
combined effects of anticipated statewide reductions are presented below in Table B-10. 

TABLE B-10: Transportation Emissions with Statewide Reductions 

Recommended 
SAP Measure 

Proposed GHG 
Emissions 

Reductions 
(MT CO2e/year) 

% GHG Reduction 
(GHG reductions/total 

transportation 
emissions) 

NOX 
Emission Reductions 

(tons/yr) 

PM10 
Emission Reductions 

(tons/yr) 

T-3.1 2,760 0.44% 4.66 0.33 

T-4.1 4,180 0.66% 7.05 0.50 

T-5.1 4,180 0.66% 7.05 0.50 

T-9.1 3,420 0.54% 5.77 – 1 

Total  -- 24.54 1.32 
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Land Use and Urban Design 
Greenhouse Gas Emission Reductions 

Measure LU-4.1:  Expand urban forestry and green infrastructure to increase carbon sequestration, 
reduce building energy consumption, and mitigate heat island effect. 

This measure includes a series of actions that will strategically maintain and enhance the City’s tree and 
vegetation population. The planting of new trees and maintenance of existing trees is used to minimize cooling 
costs and capture and store carbon dioxide. The measure includes outreach programs for the installation of 
vegetated green roofs consistent with local building codes.  

Quantification of Measure LU-4.1 was performed for two components: shade trees and urban forestry. For shade 
trees, GHG reductions were calculated using the electricity consumption associated with space cooling that would 
be avoided due to planting of shade trees. For urban forestry, GHG reductions were calculated based on the 
carbon sequestration potential of planted trees and the reduction in the urban heat island effect and subsequent 
electricity consumption. 

TABLE B-11 

Measure (Emission Reduction Source) Added Number of 
Trees 

Emissions Reduction 
(MT CO2e/yr) 

Shade Trees (Building Energy Reduction) 1,000 70 

Urban Forest (Carbon Sequestration and Urban Heat Island) 6,000 1,510 

Total 1,580 
 Note: Emission reductions have been rounded to the nearest whole number. 

The emission reductions achieved through implementation of this measure were estimated using the ICLEI Climate 
and Air Pollution Planning Assistant Version 1.0 calculator for shade trees and urban forestry. 
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Shade Trees (Building Energy Reduction) – ICLEI Calculator 
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Urban Forest (Carbon Sequestration and Urban Heat Island) – ICLEI Calculator 
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Energy Efficiency and Renewable Energy 
Greenhouse Gas Emission Reductions 

Measure E-1.1:  By 2020, the City will strive to reduce overall household kWh and therm use by 20% 
from baseline year 2008 for existing homes through various education and incentive 
programs, technology innovation, and conservation. 

This measure involves a series of public outreach programs to educate and encourage energy retrofits and 
auditing services within existing homes. The measure includes programs that target energy savings actions, 
financial assistance for energy retrofits, solar hot water heaters, energy efficiency packages, and energy audits.  

Quantification of this measure assumes that 10% of existing residential homes would participate in the measure’s 
energy efficiency retrofit and that the measure would achieve a 20% increase in energy efficiency (i.e., electricity 
and natural gas consumption) from baseline emissions for 2008. The community participation rates are assumed 
based on Roseville Electric’s trends in implementing energy efficiency programs. 

TABLE B-12 

Emission Sub-Sector  2008 Emissions 
(MT CO2e/yr) 

Efficiency 
improvement 

from 2008 

Participation Rate 
(% of households) 

Emissions 
Reduction (MT 

CO2e/yr) 

Existing Residential Energy 259,263 20% 10% 5,190 
Note: Emission reductions have been rounded to the nearest whole number. 

Measure E-1.2:  Develop a comprehensive outreach program to facilitate voluntary commercial 
building energy efficiency improvements in existing commercial land uses. 

This measure involves a series of public outreach programs to educate and encourage energy retrofit and auditing 
services for existing commercial buildings. The measure includes programs that target energy savings actions, 
solar infrastructure rebates, comparative energy efficiency information, energy efficiency audits, and guaranteed 
energy efficiency program processing dates. 

Quantification of this measure assumes that 20% existing commercial buildings would participate in the 
measure’s energy efficiency retrofit and that the measure would achieve a 15% increase in energy efficiency (i.e., 
electricity and natural gas consumption) from baseline emissions for 2008. The community participation rates are 
assumed based on Roseville Electric’s trends in implementing energy efficiency programs. 

TABLE B-13 

Emission Sub-Sector 2008 Emissions 
(MT CO2e/yr) 

Efficiency 
improvement 

from 2008 

Participation Rate 
(% of businesses) 

Emissions 
Reduction 

(MT CO2e/yr) 

Existing Commercial Energy 346,557 15% 20% 10,400 

Note: Emission reductions have been rounded to the nearest whole number 
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Measure E-1.3 and 1.4:  Develop new residential units and commercial buildings within the City to  
      meet, at a minimum, Department of Energy “ENERGY STAR” rating. 
 

(Please note measure language is modified in Appendix B to combine calculations for both E-1.3 and E-1.4) 

Measures E-1.3 and E-1.4 involve a series of public outreach programs to educate and encourage energy efficiency 
design in new residential and commercial development. These measures include programs that target energy 
savings actions, solar infrastructure rebates, implementation of passive solar design features, solar hot water 
heaters, and guaranteed energy efficiency program processing dates.  

Quantification of this measure assumes that 50% of new residential units and 15% of new commercial square 
footage would participate in the measure’s energy efficiency retrofit and that the measure would achieve a 15% 
increase in energy efficiency (i.e., electricity and natural gas consumption) above existing energy efficiency 
requirements. The community participation rates are assumed based on Roseville Electric’s trends in 
implementing energy efficiency programs. The increase is electricity and natural gas emissions in calculated based 
on the difference in 2020 and 2008 emissions. In 2008 emissions related to electricity consumption were156,267 
MT CO2e/year for residential and 292,730 MT CO2e/year ;and in 2020 anticipated emissions are 185,639 MT CO2e/year 
for residential and 309,935 MT CO2e/year for commercial. In 2008 emissions related to natural gas consumption were 
102,996 MT CO2e/year for residential and 53,827 MT CO2e/year for commercial; and in 2020 the projected emissions are 
110,412 MT CO2e/year for residential and 54,021 MT CO2e/year for commercial. 

TABLE B-14 

Emission Sub-Sector 

Increase in 
Electricity and 

Natural Gas 
Emissions 

(MT CO2e/yr) 

Efficiency 
Improvement 

Participation Rate 
(% of households or 

businesses) 

Emissions 
Reduction 

(MT CO2e/yr) 

Residential Energy 36,788 15% 50% 2,760 

Commercial Energy 17,399 15% 15% 390 

Total 3,150 
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Solid Waste Reduction 
Greenhouse Gas Emission Reductions 

Measure WR-2.1:  Maximize reuse, recycling, and composting programs.  

This measure includes a series of actions to promote and incentivize the reuse, recycling, and composting of 
otherwise landfilled solid waste. The measure includes infrastructure projects such as a food waste-to-energy 
biomass plant. Economically-based actions include creating a viable market for used articles and reducing rates 
for commercial businesses that use recycled paper. This measure would also promote viable commercial office 
paper recycling programs and businesses such as ReCreate and ReStore.  

The GHG reductions quantified as part of this measure are associated with reductions achieved from the proposed 
food waste-to-energy biomass plant. Although it is anticipated that the other components of the measure would 
achieve GHG reductions, those reductions cannot be accurately quantified at this time. It is anticipated that the 
food waste-to-energy biomass plant would reduce electricity consumption emissions through the use of methane 
(CH4) rather than the current electricity production portfolio. In addition, the diversion of food waste from typical 
landfilling practices would avoid CH4 emissions from anaerobic decomposition. Thus, this measure would result in 
a GHG emissions reduction of approximately 1,090 MT CO2e/year in 2020. 

TABLE B-15 
Food Waste-to-Energy Biomass Plant Assumptions  

                                                       3,600 tons of food waste/year 

2,000,000 kilowatt-hours/year 

Methane Captured and Combusted Emissions Generated 

                                      6,826,000,000 BTU for 2,000,000 kWh 

                                               7,501,099 Cubic feet of Methane 

                                                           383 MT CO2e/yr 

Potential Main Grid Electricity Emissions Avoided 

793.8 lbs CO2/MWh                    Roseville 

0.0302 lbs CH4/MWh                         CCAR 

0.0081 lbs N2O/MWh                         CCAR 

723 MT CO2e/yr 

Potential Landfill Methane Emissions Avoided  

0.209 MT CO2e/wet ton 

752 MT CO2e/yr 

Total GHG Emissions Avoided  

1,090 MT CO2e/yr 

 Assumptions: 

Assumes US average landfilling practices. 
Source: U.S. Environmental Protection Agency. 2006. Solid Waste Management and Greenhouse Gases: A Life-Cycle Assessment 
of Emissions and Sinks, Exhibit 6-6. September. 
Total emissions (including NOx) are available from the City of Roseville, Environmental Utilities Department  
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Water Resources and Efficiency 
Greenhouse Gas Emission Reductions 

Measure WC-1.1:  Develop an SB 7 implementation plan that will reduce per capita water consumption 
by 20% by 2020. 

This measure involves a series of water efficiency and reduction actions that would serve as a SB 7 implementation 
plan. The goal of the SB 7 implementation plan is to reduce per capita water consumption 20% by 2020. Per capita 
water consumption includes water consumption from all sources (e.g., residential, commercial, landscape 
irrigation, firefighting, leaks). The measure includes actions such as water rate changes, increased metering 
capabilities, water budgets for commercial buildings, water recycling, and adding water efficiency and savings 
curriculum in schools.   

In order to estimate the GHG reductions associated with implementation of these water conservation measures, 
2008 urban water consumption and population values were used to estimate baseline per capita water 
consumption. Water consumption in 2020, under a business-as-usual scenario, was estimated using 2020 
population growth estimates consistent with the General Plan. Assuming achievement of the water conservation 
target, a 20 percent reduction (from the 2008 baseline) per capita water consumption rate and the projected 2020 
population were used to estimate 2020 water consumption levels with conservation, which were subtracted from 
the projected 2020 water consumption levels without conservation to calculate the annual water savings 
achieved in year 2020. Similar to the methods used to calculate water-related GHG emissions for the inventory, 
these annual water savings were used to calculate the amount of electricity consumption and GHG emissions 
(associated with conveyance, distribution, and treatment of the water) that would be avoided as a result of 
achieving the 20% target. Thus, this measure would result in a GHG emissions reduction of approximately 3,520 
MT CO2e/yr. 

TABLE B-16 

Year 2008 2020 

Population 109,154 151,199 

Water Use (acre-feet/year) 33,680 46,664 

Water use per capita (acre-feet/year/person) 0.309 0.309 

20% Reduction per capita from 2008 levels (acre-feet/year/person)  0.247 

Estimated 2020 water usage without implementation of SB 7  
(acre-feet/year)  46,664 

Estimated 2020 water usage with implementation of SB 7  
 (acre-feet/year)  37,332 

Total water savings achieved in 2020 (acre-feet/year)  9,332 

Total electricity savings in 2020 (MWh)  12,386 

GHG Emissions Reduction in 2020 (MT CO2e/year)  3,520 

Assumptions:  
- Assumes 30% of water used indoors and 70% outdoors for irrigation.   
- Assumes energy water proxies of 1,763 kWh/acre-foot/year and 1,140 kWh/acre-foot/year for indoor and outdoor 

water use respectively.  
- Assumes emission factors of 626.0784 lbs CO2/MWh, 0.0052 lbs CH4/MWh and a global warming potential of 23 

times CO2, and 0.0029 lbs N20/MWh and a global warming potential 296 times CO2. 
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Statewide Greenhouse Gas Emission Reductions 
Assembly Bill 1493 (Pavley) 

AB 1493, California’s mobile-source GHG emissions regulations for passenger vehicles, was signed into law in 
2002. The GHG reductions associated with AB 1493 that would affect the City in 2020 were calculated using ARB’s 
Pavley I + Low Carbon Fuel Standard Postprocessor Version 1.0 (ARB 2010 2). This model applies an approximate 
18.0% reduction to light and medium duty vehicle on-road mobile-source GHG emissions for AB 1493 in 2020 
(ARB 2010).  

TABLE B-17 

Transportation 
Sector Emissions 

Regulated Performance 
Improvement in 2020 

% of Fleet 
 Light and Medium 

 Duty Vehicle  

Emission 
Reductions  

(MT CO2e/year) 

633,494 18.0% 87.0% 99,205 
Sources of information: 
ARB. 2010. Pavley I and Low Carbon Fuel Standard Postprocessor Version 1.0. 
 Available: http://www.arb.ca.gov/cc/sb375/tools/postprocessor.htm. 

 

Low Carbon Fuel Standard 

The Low Carbon Fuel Standard (LCFS) is a program developed to reduce the carbon intensity of fuels used within 
California. In addition, the LCFS is designed to accelerate the availability and diversity of low-carbon fuels. The 
ARB’s Pavley I + Low Carbon Fuel Standard Postprocessor Version 1.0 was used to quantify the GHG reductions from 
LCFS that would apply to the City in 2020. This model applies an approximate 10.0% reduction to on-road mobile-
source GHG emissions for LCFS in 2020 (ARB 2010).  

TABLE B-18 

Total 2020 
Transportation 

Sector Emissions 
 

2020  
Transportation 

Sector Emissions 
minus AB 1493 

Regulated Performance 
Improvement in 2020 

Emissions 
Reductions  

(MT CO2e/year) 

633,494 534,289 10.0% 53,429 
Sources of information: 
ARB. 2010. Pavley I and Low Carbon Fuel Standard Postprocessor Version 1.0. 
 Available at http://www.arb.ca.gov/cc/sb375/tools/postprocessor.htm. 

Notes: 
1 Transportation emissions shown represent the total 2020 transportation emissions after reductions associated with AB 1493 have been 
achieved. This method was used to avoid double counting and overestimating GHG reductions associated with statewide actions. 

                                                      
2  Pavley I and Low Carbon Fuel Standard Postprocessor Version 1.0. Available: http://www.arb.ca.gov/cc/sb375/tools/postprocessor.htm. 
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TABLE B-19 
Pavley I + Low Carbon Fuel Standard Postprocessor Version 1.0 Outputs (also in Appendix A) 

 

 

Vehicl
e 

Categ
ory 

Vehicle 
Populati

on 

Weekda
y VMT 
from 

EMFAC 
(VMT/d

ay) 

Weekd
ay CO2 
Emissio
ns from 
EMFAC 
(tons/d

ay) 

Weekd
ay CO2 
Emissio

n 
Reducti

on 
from 

Pavley I 
(tons/d

ay) 

Weekd
ay CO2 
Emissio
ns after 
adoptin

g 
Pavley I 
(tons/d

ay) 

% CO2 
Emissio

n 
Reducti

on 
from 
LCFS 

Weekd
ay CO2 
Emissio

n 
Reducti

on 
from 
LCFS 

(tons/d
ay) 

Weekd
ay CO2 
Emissio
ns after 
adoptin

g 
Pavley I 
& LCFS 
(tons/d

ay) 

Annual CO2 
Emissions 

after 
adopting 
Pavley I & 

LCFS 
(MMTCO2/y

ear) 

LDA 150,993 1,345,4
24 524.74 111.95 412.79 10.00% 41.28 371.51 0.12 

LDT1 51,653 476,644 232.71 48.18 184.53 10.00% 18.45 166.08 0.05 
LDT2 78,059 718,092 357.16 51.73 305.43 10.00% 30.54 274.89 0.09 
MDV 38,528 371,611 251.35 33.28 218.07 10.00% 21.81 196.26 0.06 

Total 319,232 2,911,7
70 

1,365.9
6 245.13 1,120.8

2 10.00% 112.08 1,008.7
4 0.32 

 
Notes: EF= emission factor; CO2e = carbon dioxide equivalent; MT= metric tons. 
1 GWP values are 100-year warming potentials from IPCC’s Third Assessment Report (IPCC 2001). 
2 2008 VMT estimates are interpolated from 2005 and 2035 values, based on SACOG’s SACSIM Traffic Model.  
Source: Data compiled by AECOM 2010. 




