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FIGURE ES-1: 2005 COMMUNITY GHG 
EMISSIONS BY SECTOR 
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BUSINESS-AS-USUAL FORECAST 
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1. Introduction 
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Climate Change – Scientific 
Background FIGURE 1-1: 
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1.2 CLIMATE CHANGE – LEGISLATIVE BACKGROUND 
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FIGURE 1-2: CALIFORNIA CLIMATE CHANGE GHG 
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FIGURE 1-3: CLIMATE ACTION PLANNING PROCESS 
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FIGURE 2-1: THE RELATIONSHIP BETWEEN  
COMMUNITY-WIDE AND CITY GOVERNMENT INVENTORIES 

2.3 DATA COLLECTION AND METHODOLOGY 
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FIGURE 2-2: GHG EMISSION SCOPES 

2.4 DATA SOURCES 
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TABLE 2-1: 2005 DATA SOURCES FOR COMMUNITY ANALYSIS 

Sector Information 
Unit of 

Measurement 
Data Source 
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Sector Information 
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2.5 DATA LIMITATIONS 
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Lack of a Reasonable Methodology  

2.6 CLEAN AIR AND CLIMATE PROTECTION SOFTWARE 2009 
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TABLE 3-1: 2005 GHG EMISSION SOURCES INCLUDED IN COMMUNITY 
INVENTORY BY SCOPE AND SECTOR 

Sector Scope 1 Scope 2 Scope 3 

FIGURE 3-1: 2005 COMMUNITY 
GHG EMISSIONS BY SCOPE 
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TABLE 3-2: COMMUNITY GHG EMISSION PER SECTOR PER SCOPE  

Sector Scope 1 Scope 2 Scope 3 Total 

 
3.2 ALL SCOPE EMISSIONS BY SECTOR 
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FIGURE 3-2: 2005 COMMUNITY GHG EMISSIONS BY SECTOR 

TABLE 3-3: 2005 COMMUNITY GHG EMISSIONS BY SECTOR  

2005 
Community 
Emissions 
by Sector 

Residential 
Commercial/ 

Industrial 
Transportation 

Off-
Road 

 
Waste 

 
Waste-
water 

Aircraft TOTAL 
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3.3 TRANSPORTATION 

TABLE 3-4: TRANSPORTATION GHG EMISSIONS BY FUEL SOURCE 

Transportation Fuel 
Emissions Sources 2005 

Gasoline Diesel TOTAL 

FIGURE 3-3: COMMUNITY GHG 
EMISSIONS BY FUEL TYPE 
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FIGURE 3-4: BUILT ENVIRONMENT 
GHG EMISSIONS BY SECTOR 

FIGURE 3-5: BUILT ENVIRONMENT 
GHG EMISSIONS BY SOURCE 
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TABLE 3-5: RESIDENTIAL GHG EMISSIONS BY SOURCE 

Residential  
Emissions Sources 2005 

Electricity Natural Gas TOTAL 

FIGURE 3-6: RESIDENTIAL  
GHG EMISSIONS  

BY SOURCE  

FIGURE 3-7: COMMERCIAL/ 
INDUSTRIAL GHG EMISSIONS BY 

SOURCE 
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TABLE 3-6: COMMERCIAL/INDUSTRIAL GHG EMISSIONS BY SOURCE 

Commercial/Industrial 
Emissions Sources 2005 

Electricity Natural Gas TOTAL 
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FIGURE 3-8: WASTE GHG EMISSIONS BY TYPE 

TABLE 3-7: WASTE GHG EMISSIONS BY WASTE TYPE 

Waste Emissions 
Sources 2005 

Paper 
Products 

Food 
Waste 

Plant 
Debris 

Wood/ 
Textiles 

All Other 
Waste 

TOTAL 

3.6 WASTEWATER 

3.7 OFF-ROAD VEHICLES EQUIPMENT 
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TABLE 3-8: COUNTY-WIDE EQUIPMENT TYPE INDICATORS 

Equipment Type Allocation Indicator 

FIGURE 3-9: OFF-ROAD GHG 
EMISSIONS BY EQUIPMENT TYPE 

FIGURE 3-10: OFF-ROAD GHG 
EMISSIONS BY FUEL TYPE 
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TABLE 3-9: OFF-ROAD GHG EMISSIONS BY EQUIPMENT TYPE 

Equipment 
Type 

Emissions 
Sources 

2005 

Agricultural 
Equipment 

Construction 
Equipment 

 
Industrial 
Equipment 

 
Lawn and 

Garden 
Equipment 

 
Light and 

Commercial 
Equipment 

TOTAL 

TABLE 3-10: OFF-ROAD GHG EMISSIONS BY FUEL TYPE 

Off-Road Fuel 
Emissions Sources 

2005 
Gasoline Diesel 

 

Compressed 
Natural Gas TOTAL 

3.8 EMISSIONS FROM AIRCRAFT TAKEOFFS AND LANDINGS 
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TABLE 3-11: AIRCRAFT EMISSIONS FOR  

PASO ROBLES MUNICIPAL AIRPORT 

Description CO2 CH4 N2O Total CO2e 

3.9 COMMUNITY EMISSIONS BY SOURCE 



GREENHOUSE GAS EMISSIONS 
INVENTORY UPDATE 

  

FIGURE 3-11: 2005 COMMUNITY GHG EMISSIONS BY SOURCE 

TABLE 3-12: 2005 COMMUNITY GHG EMISSIONS BY SOURCE 

Community Emissions 
2005 by Source 

CO2e (metric tons) CO2e (percentage of total) 
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3.9 PER CAPITA EMISSIONS 
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4. City Government Operations GHG Emissions Inventory 
Results 

4.1 CITY GOVERNMENT OPERATIONS INVENTORY RESULTS 

FIGURE 4-2: 2005 CITY 
GOVERNMENT OPERATIONS GHG 

EMISSIONS BY SECTOR 

FIGURE 4-1: CITY GOVERNMENT 
OPERATIONS CONTRIBUTION TO 

COMMUNITY-WIDE GHG EMISSIONS 



GREENHOUSE GAS EMISSIONS 
INVENTORY UPDATE 

  

TABLE 4-1: 2005 CITY GOVERNMENT OPERATIONS  
GHG EMISSIONS BY SECTOR 

2005 
Emissions 
by Sector 

Buildings  
&  

Facilities 

Vehicle 
Fleet 

Transit 
Fleet 

Employee 
Commute 

Streetlights 
& Traffic 
Signals 

Water 
Delivery 

Wastewater  
Solid 
Waste 

Aircraft TOTAL 

4.2 BUILDING SECTOR 
FIGURE 4-3: BUILDING GHG 

EMISSIONS BY SOURCE 
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TABLE 4-2: 2005 BUILDING SECTOR GHG EMISSIONS BY SOURCE 

2005 City Government 
Operations Emissions by Sector 

Electricity Natural Gas Total 

4.3 VEHICLE AND TRANSIT FLEET 

FIGURE 4-4: VEHICLE FLEET FUEL 
CONSUMPTION PER YEAR BY TYPE 
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4.4 EMPLOYEE COMMUTE 

TABLE 4-3: DAYS OF CITY EMPLOYEE TRAVEL BY COMMUTE MODE 

Mode of Travel 
Days Traveled by 
Commute Mode  

% of Total 
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TABLE 4-4: EMPLOYEE COMMUTE VMT BY VEHICLE AND FUEL TYPE 

Vehicle Group 
2009 Survey Results Adjusted for 2005 

Annual VMT Fuel Type Annual VMT Fuel Type 

4.5 STREETLIGHTS AND TRAFFIC SIGNALS 
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4.6 WATER AND WASTEWATER 

4.7 SOLID WASTE 

4.8 OTHER – MISCELLANEOUS EQUIPMENT 
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4.9 CITY EMISSIONS BY SOURCE 

TABLE 4-5: 2005 CITY GOVERNMENT GHG EMISSIONS BY SOURCE 

City Emissions 2005  
by Source 

CO2e (metric tons) CO2e (percentage of total) 
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FIGURE 4-5: 2005 CITY GOVERNMENT OPERATIONS  
GHG EMISSIONS BY SOURCE 
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5. Forecast 

FIGURE 5-1: 2020 AND 2025 BUSINESS-AS-USUAL PROJECTED 
GROWTH IN COMMUNITY-WIDE GHG EMISSIONS 
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6. Conclusion and Next Steps 
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FIGURE 6-1: GHG FORECAST IN RELATION  
TO REDUCTION TARGET 
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Community Greenhouse Gas Emissions in 2005

(%)

Energy

(tonnes) (MMBtu)

Equiv CO
2

CO

(tonnes)

N  O

(kg)

CH

(kg)
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Residential

San Luis Obsipo APCD, CA

1 Residential - Natural Gas

Natural Gas 25,037 14.2 470,65024,973 47 2,353

25,037 14.2 470,650Subtotal 1 Residential - Natural Gas 24,973 47 2,353

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  
Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

CEC Emission Factor for Natural Gas - RCI Average Set from Local Government Operations Protocol version 1.1 (LGOP v1.1). Fuel CO2 set 

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

CEC Emission Factor for Natural Gas - RCI Average Set from Local Government Operations Protocol version 1.1 (LGOP v1.1). Fuel CO2 set 
provided by Southern California Gas Co for San Luis Obispo area. 

2 Residential - Electricity

Electricity 15,151 8.6 231,21915,027 338 922

15,151 8.6 231,219Subtotal 2 Residential - Electricity 15,027 338 922

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E.Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for 
California.

40,188 701,86822.9Subtotal Residential 39,999 385 3,275

Commercial

San Luis Obsipo APCD, CA

1 Commercial/Industrial - Natural Gas

Natural Gas 13,752 7.8 258,52313,717 26 1,293

13,752 7.8 258,523Subtotal 1 Commercial/Industrial - Natural Gas13,717 26 1,293

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012. CEC Emission Factor for Natural Gas - RCI Average Set from Local Government Operations Protocol 
version 1.1 (LGOP v1.1). Fuel CO2 set provided by Southern California Gas Co for San Luis Obispo area.

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012. CEC Emission Factor for Natural Gas - RCI Average Set from Local Government Operations Protocol 
version 1.1 (LGOP v1.1). Fuel CO2 set provided by Southern California Gas Co for San Luis Obispo area.

2 Commercial/Industrial - Electricity

Electricity 19,784 11.3 301,93019,622 441 1,204

19,784 11.3 301,930Subtotal 2 Commercial/Industrial - Electricity19,622 441 1,204

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E.Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1. 

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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(%)
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Equiv CO
2

CO

(tonnes)

N  O

(kg)
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(kg)
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Commercial and Industrial electricity are combined due to the 15/15 Rule, which was adopted by the CPUC in the Direct Access Proceeding (CPUC Commercial and Industrial electricity are combined due to the 15/15 Rule, which was adopted by the CPUC in the Direct Access Proceeding (CPUC 
Decision 97-10-031) to protect customer confidentiality. The 15/15 rule requires that any aggregated information provided by the Utilities must be 
made up of at least 15 customers and a single customer's load must be less than 15 percent of an assigned category. If the number of customers in 

Commercial and Industrial electricity are combined due to the 15/15 Rule, which was adopted by the CPUC in the Direct Access Proceeding (CPUC 
Decision 97-10-031) to protect customer confidentiality. The 15/15 rule requires that any aggregated information provided by the Utilities must be 
made up of at least 15 customers and a single customer's load must be less than 15 percent of an assigned category. If the number of customers in 
the complied data is below 15, or if a single customer's load is more than 15 percent of the total data, categories must be combined before the 

Commercial and Industrial electricity are combined due to the 15/15 Rule, which was adopted by the CPUC in the Direct Access Proceeding (CPUC 
Decision 97-10-031) to protect customer confidentiality. The 15/15 rule requires that any aggregated information provided by the Utilities must be 
made up of at least 15 customers and a single customer's load must be less than 15 percent of an assigned category. If the number of customers in 
the complied data is below 15, or if a single customer's load is more than 15 percent of the total data, categories must be combined before the 
information is released. The Rule further requires that if the 15/15 Rule is triggered for a second time after the data has been screened once already 
using the 15/15 Rule, the customer be dropped from the information provided. In addition to the 15/15 Rule, the CPUC further determined that no 

Commercial and Industrial electricity are combined due to the 15/15 Rule, which was adopted by the CPUC in the Direct Access Proceeding (CPUC 
Decision 97-10-031) to protect customer confidentiality. The 15/15 rule requires that any aggregated information provided by the Utilities must be 
made up of at least 15 customers and a single customer's load must be less than 15 percent of an assigned category. If the number of customers in 
the complied data is below 15, or if a single customer's load is more than 15 percent of the total data, categories must be combined before the 
information is released. The Rule further requires that if the 15/15 Rule is triggered for a second time after the data has been screened once already 
using the 15/15 Rule, the customer be dropped from the information provided. In addition to the 15/15 Rule, the CPUC further determined that no 
information about customers with demands above 500 kW should be included in the distributed information.

33,537 560,45319.1Subtotal Commercial 33,339 467 2,496

Waste

San Luis Obsipo APCD, CA

3 Community Solid Waste - Chicago Grade Landfill Disposal Method - Managed Landfill

Paper Products 702 0.40 0 33,407

Food Waste 275 0.20 0 13,102

Plant Debris 74 0.00 0 3,516

Wood or Textiles 206 0.10 0 9,815

1,257 0.7Subtotal 3 Community Solid Waste - Chicago Grade Landfill0 0 59,839

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas
transferred = 94.48 mmcf/yr.

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas
transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas
transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 420 mmcf/yr.
- Paso Robles landfill reports a methane recovery factor of 50%. Paso Robles total gas generated = 129mmcf/yr. Total gas 

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas
transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 420 mmcf/yr.
- Paso Robles landfill reports a methane recovery factor of 50%. Paso Robles total gas generated = 129mmcf/yr. Total gas 
transferred = 64.5 mmcf/yr.

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas
transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 420 mmcf/yr.
- Paso Robles landfill reports a methane recovery factor of 50%. Paso Robles total gas generated = 129mmcf/yr. Total gas 
transferred = 64.5 mmcf/yr.

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas
transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 420 mmcf/yr.
- Paso Robles landfill reports a methane recovery factor of 50%. Paso Robles total gas generated = 129mmcf/yr. Total gas 
transferred = 64.5 mmcf/yr.

3. A weighted average of 50.94% is used for this calculation.

3 Community Solid Waste - Cold Canyon Landfill Disposal Method - Managed Landfill

Paper Products 3 0.00 0 163

Food Waste 1 0.00 0 64

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Community Greenhouse Gas Emissions in 2005
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Plant Debris 0 0.00 0 17

Wood or Textiles 1 0.00 0 48

6 0.0Subtotal 3 Community Solid Waste - Cold Canyon Landfill0 0 292

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas
transferred = 94.48 mmcf/yr.

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas
transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas
transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 420 mmcf/yr.
- Paso Rrobles landfill reports a methane recovery factor of 50%. Paso Robles total gas generated = 129mmcf/yr. Total gas 

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas
transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 420 mmcf/yr.
- Paso Rrobles landfill reports a methane recovery factor of 50%. Paso Robles total gas generated = 129mmcf/yr. Total gas 
transferred = 64.5 mmcf/yr.

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas
transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 420 mmcf/yr.
- Paso Rrobles landfill reports a methane recovery factor of 50%. Paso Robles total gas generated = 129mmcf/yr. Total gas 
transferred = 64.5 mmcf/yr.

1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas
transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 420 mmcf/yr.
- Paso Rrobles landfill reports a methane recovery factor of 50%. Paso Robles total gas generated = 129mmcf/yr. Total gas 
transferred = 64.5 mmcf/yr.

3. A weighted average of 50.94% is used for this calculation.

3 Community Solid Waste - Paso Robles Landfill Disposal Method - Managed Landfill

Paper Products 6,795 3.90 0 323,577

Food Waste 2,665 1.50 0 126,902

Plant Debris 715 0.40 0 34,053

Wood or Textiles 1,996 1.10 0 95,067

12,172 6.9Subtotal 3 Community Solid Waste - Paso Robles Landfill0 0 579,598

Source(s):Source(s):
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Source(s):
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

Source(s):
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

Source(s):
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Source(s):
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Source(s):
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:

Source(s):
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 

Source(s):
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

Source(s):
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 

Source(s):
1. Total waste tonnage for the City in 2005 provided by the 2005 Disposal Quarterly Reports prepared by San Luis Obispo County 
Integrated Waste Management Authority on 6/17/05, 9/27/05, 12/27/05 and 3/6/06, provided by Peter Cron, pcron@iwma.com.

2. Percentages of waste share by type for landfill tonnage provided by CIWMB 2004 Statewide Waste Characterization Study. 
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

Notes:
1. Waste Type data not collected by landfill. State average waste characterization data is used for residential, commercial and self 
haul waste. 

2. Methane recovery rates as follows were used: 
- Chicago Grade landfill reports a methane recovery factor of 60%. Chicago Grade total gas generated = 157.47 mmcf/yr. Total gas

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Community Greenhouse Gas Emissions in 2005
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transferred = 94.48 mmcf/yr.transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 420 mmcf/yr.

transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 420 mmcf/yr.
- Paso Rrobles landfill reports a methane recovery factor of 50%. Paso Robles total gas generated = 129mmcf/yr. Total gas 

transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 420 mmcf/yr.
- Paso Rrobles landfill reports a methane recovery factor of 50%. Paso Robles total gas generated = 129mmcf/yr. Total gas 
transferred = 64.5 mmcf/yr.

transferred = 94.48 mmcf/yr.
- Cold Canyon landfill reports a methane recovery factor of 60%. Cold Canyon total gas generated = 700 mmcf/yr. Total gas 
transferred = 420 mmcf/yr.
- Paso Rrobles landfill reports a methane recovery factor of 50%. Paso Robles total gas generated = 129mmcf/yr. Total gas 
transferred = 64.5 mmcf/yr.

3. A weighted average of 50.94% is used for this calculation.

13,434 7.6Subtotal Waste 0 0 639,729

Other

San Luis Obsipo APCD, CA

1 - On-Road Transportation

Carbon Dioxide 67,801 38.667,801 0 0

67,801 38.6Subtotal 1 - On-Road Transportation 67,801 0 0

Sources:Sources:
Average weekday vehicle miles traveled (VMT) were provided by Fehr & Peers, July 2012, using the San Luis Obispo Regional Travel

Sources:
Average weekday vehicle miles traveled (VMT) were provided by Fehr & Peers, July 2012, using the San Luis Obispo Regional Travel
Demand model. 
Transportation-related GHG emissions (carbon dioxide, methane, and nitrous oxide) were calculated using California Air Resources

Sources:
Average weekday vehicle miles traveled (VMT) were provided by Fehr & Peers, July 2012, using the San Luis Obispo Regional Travel
Demand model. 
Transportation-related GHG emissions (carbon dioxide, methane, and nitrous oxide) were calculated using California Air Resources
Board's Emissions Factor (EMFAC2011) software and converted to CO2e. 

Sources:
Average weekday vehicle miles traveled (VMT) were provided by Fehr & Peers, July 2012, using the San Luis Obispo Regional Travel
Demand model. 
Transportation-related GHG emissions (carbon dioxide, methane, and nitrous oxide) were calculated using California Air Resources
Board's Emissions Factor (EMFAC2011) software and converted to CO2e. 

Notes:
Using origin-destination analysis, three types of vehicle trips were tracked separately for AM and PM peak periods in the City:

Sources:
Average weekday vehicle miles traveled (VMT) were provided by Fehr & Peers, July 2012, using the San Luis Obispo Regional Travel
Demand model. 
Transportation-related GHG emissions (carbon dioxide, methane, and nitrous oxide) were calculated using California Air Resources
Board's Emissions Factor (EMFAC2011) software and converted to CO2e. 

Notes:
Using origin-destination analysis, three types of vehicle trips were tracked separately for AM and PM peak periods in the City:

1. Internal-Internal: Vehicle trips that remained inside the city 
2. Internal-External and External-Internal: Vehicle trips that have an ending or a beginning in the city 

Sources:
Average weekday vehicle miles traveled (VMT) were provided by Fehr & Peers, July 2012, using the San Luis Obispo Regional Travel
Demand model. 
Transportation-related GHG emissions (carbon dioxide, methane, and nitrous oxide) were calculated using California Air Resources
Board's Emissions Factor (EMFAC2011) software and converted to CO2e. 

Notes:
Using origin-destination analysis, three types of vehicle trips were tracked separately for AM and PM peak periods in the City:

1. Internal-Internal: Vehicle trips that remained inside the city 
2. Internal-External and External-Internal: Vehicle trips that have an ending or a beginning in the city 
3. External-External: Vehicle trips that pass through the city without originating or ending in the city 

Sources:
Average weekday vehicle miles traveled (VMT) were provided by Fehr & Peers, July 2012, using the San Luis Obispo Regional Travel
Demand model. 
Transportation-related GHG emissions (carbon dioxide, methane, and nitrous oxide) were calculated using California Air Resources
Board's Emissions Factor (EMFAC2011) software and converted to CO2e. 

Notes:
Using origin-destination analysis, three types of vehicle trips were tracked separately for AM and PM peak periods in the City:

1. Internal-Internal: Vehicle trips that remained inside the city 
2. Internal-External and External-Internal: Vehicle trips that have an ending or a beginning in the city 
3. External-External: Vehicle trips that pass through the city without originating or ending in the city 

Using the recommendation of the Regional Target Advisory Committee (RTAC), the body responsible for Senate Bill 375 target setting,
vehicle miles traveled (VMT) from trips of type 1, 2, and 3 were counted 100%, 50%, and 0% respectively toward jurisdiction-generated

Sources:
Average weekday vehicle miles traveled (VMT) were provided by Fehr & Peers, July 2012, using the San Luis Obispo Regional Travel
Demand model. 
Transportation-related GHG emissions (carbon dioxide, methane, and nitrous oxide) were calculated using California Air Resources
Board's Emissions Factor (EMFAC2011) software and converted to CO2e. 

Notes:
Using origin-destination analysis, three types of vehicle trips were tracked separately for AM and PM peak periods in the City:

1. Internal-Internal: Vehicle trips that remained inside the city 
2. Internal-External and External-Internal: Vehicle trips that have an ending or a beginning in the city 
3. External-External: Vehicle trips that pass through the city without originating or ending in the city 

Using the recommendation of the Regional Target Advisory Committee (RTAC), the body responsible for Senate Bill 375 target setting,
vehicle miles traveled (VMT) from trips of type 1, 2, and 3 were counted 100%, 50%, and 0% respectively toward jurisdiction-generated
VMT.

Sources:
Average weekday vehicle miles traveled (VMT) were provided by Fehr & Peers, July 2012, using the San Luis Obispo Regional Travel
Demand model. 
Transportation-related GHG emissions (carbon dioxide, methane, and nitrous oxide) were calculated using California Air Resources
Board's Emissions Factor (EMFAC2011) software and converted to CO2e. 

Notes:
Using origin-destination analysis, three types of vehicle trips were tracked separately for AM and PM peak periods in the City:

1. Internal-Internal: Vehicle trips that remained inside the city 
2. Internal-External and External-Internal: Vehicle trips that have an ending or a beginning in the city 
3. External-External: Vehicle trips that pass through the city without originating or ending in the city 

Using the recommendation of the Regional Target Advisory Committee (RTAC), the body responsible for Senate Bill 375 target setting,
vehicle miles traveled (VMT) from trips of type 1, 2, and 3 were counted 100%, 50%, and 0% respectively toward jurisdiction-generated
VMT.
Transportation-related greenhouse gas emissions were calculated using the EMFAC2011 software. EMFAC2011 provides carbon dioxide,
methane, and nitrous oxide emissions according to the unique vehicle composition of each county in California. Of the total on-road

Sources:
Average weekday vehicle miles traveled (VMT) were provided by Fehr & Peers, July 2012, using the San Luis Obispo Regional Travel
Demand model. 
Transportation-related GHG emissions (carbon dioxide, methane, and nitrous oxide) were calculated using California Air Resources
Board's Emissions Factor (EMFAC2011) software and converted to CO2e. 

Notes:
Using origin-destination analysis, three types of vehicle trips were tracked separately for AM and PM peak periods in the City:

1. Internal-Internal: Vehicle trips that remained inside the city 
2. Internal-External and External-Internal: Vehicle trips that have an ending or a beginning in the city 
3. External-External: Vehicle trips that pass through the city without originating or ending in the city 

Using the recommendation of the Regional Target Advisory Committee (RTAC), the body responsible for Senate Bill 375 target setting,
vehicle miles traveled (VMT) from trips of type 1, 2, and 3 were counted 100%, 50%, and 0% respectively toward jurisdiction-generated
VMT.
Transportation-related greenhouse gas emissions were calculated using the EMFAC2011 software. EMFAC2011 provides carbon dioxide,
methane, and nitrous oxide emissions according to the unique vehicle composition of each county in California. Of the total on-road
transportation emissions 93.2% are the result of gasoline consumption and 6.8% are the result of diesel fuel consumption.

Sources:
Average weekday vehicle miles traveled (VMT) were provided by Fehr & Peers, July 2012, using the San Luis Obispo Regional Travel
Demand model. 
Transportation-related GHG emissions (carbon dioxide, methane, and nitrous oxide) were calculated using California Air Resources
Board's Emissions Factor (EMFAC2011) software and converted to CO2e. 

Notes:
Using origin-destination analysis, three types of vehicle trips were tracked separately for AM and PM peak periods in the City:

1. Internal-Internal: Vehicle trips that remained inside the city 
2. Internal-External and External-Internal: Vehicle trips that have an ending or a beginning in the city 
3. External-External: Vehicle trips that pass through the city without originating or ending in the city 

Using the recommendation of the Regional Target Advisory Committee (RTAC), the body responsible for Senate Bill 375 target setting,
vehicle miles traveled (VMT) from trips of type 1, 2, and 3 were counted 100%, 50%, and 0% respectively toward jurisdiction-generated
VMT.
Transportation-related greenhouse gas emissions were calculated using the EMFAC2011 software. EMFAC2011 provides carbon dioxide,
methane, and nitrous oxide emissions according to the unique vehicle composition of each county in California. Of the total on-road
transportation emissions 93.2% are the result of gasoline consumption and 6.8% are the result of diesel fuel consumption.

3 - Airport Emissions - Civilian Aircraft

Carbon Dioxide 1,029 0.61,029 0 0

Methane 7 0.00 0 348

Nitrous Oxide 2 0.00 5 0

1,038 0.6Subtotal 3 - Airport Emissions - Civilian Aircraft1,029 5 348

3 Airport Emission - Military Aircraft

Carbon Dioxide 280 0.2280 0 0

Methane 5 0.00 0 222

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Nitrous Oxide 1 0.00 3 0

285 0.2Subtotal 3 Airport Emission - Military Aircraft 280 3 222

Emissions related to aircraft were calculated using the Emissions Dispersion Modeling Software (EDMS) provided by the FAA and following the Emissions related to aircraft were calculated using the Emissions Dispersion Modeling Software (EDMS) provided by the FAA and following the 
Airport Cooperative Research Program's Guidebook on Preparing Aiport Greenhouse Gas Emissions Inventories. The emissions were calculated for 
Landing and Takeoff Operations (LTO) or emissions occuring below 3,000 feet, only. The number of operations and types of aircraft at the Paso 

Emissions related to aircraft were calculated using the Emissions Dispersion Modeling Software (EDMS) provided by the FAA and following the 
Airport Cooperative Research Program's Guidebook on Preparing Aiport Greenhouse Gas Emissions Inventories. The emissions were calculated for 
Landing and Takeoff Operations (LTO) or emissions occuring below 3,000 feet, only. The number of operations and types of aircraft at the Paso 
Robles Airport were provided in a 2007 report prepared by the Air Pollution Control District.

3 Off-Road Vehicles & Equipment

Carbon Dioxide 13,208 7.513,208 0 0

Methane 2 0.00 0 103

Nitrous Oxide 2 0.00 6 0

13,212 7.5Subtotal 3 Off-Road Vehicles & Equipment13,208 6 103

1. Emissions calculated using the California Air Resources Board OFFROAD2007 modeling tool. 1. Emissions calculated using the California Air Resources Board OFFROAD2007 modeling tool. 1. Emissions calculated using the California Air Resources Board OFFROAD2007 modeling tool. 

2. Emissions were calculated for construction equipment based on the city's share of countywide construction jobs, lawn & garden

1. Emissions calculated using the California Air Resources Board OFFROAD2007 modeling tool. 

2. Emissions were calculated for construction equipment based on the city's share of countywide construction jobs, lawn & garden
equipment based on the city's share of countywide households, industrial equipment based on the city's share of countywide 

1. Emissions calculated using the California Air Resources Board OFFROAD2007 modeling tool. 

2. Emissions were calculated for construction equipment based on the city's share of countywide construction jobs, lawn & garden
equipment based on the city's share of countywide households, industrial equipment based on the city's share of countywide 
industrial sector jobs, light commercial equipment based on the city's share of countywide commercial sector jobs, and 
agricultural equipment based on the city's share of countywide agricultural land. Household and job data obtained from the U.S.

1. Emissions calculated using the California Air Resources Board OFFROAD2007 modeling tool. 

2. Emissions were calculated for construction equipment based on the city's share of countywide construction jobs, lawn & garden
equipment based on the city's share of countywide households, industrial equipment based on the city's share of countywide 
industrial sector jobs, light commercial equipment based on the city's share of countywide commercial sector jobs, and 
agricultural equipment based on the city's share of countywide agricultural land. Household and job data obtained from the U.S.
Census Bureau and agricultural data obtained from County GIS files. 

82,337 46.8Subtotal Other 82,318 15 672

Total 169,495 1,262,32296.4155,657 867 646,173

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Buildings and Facilities

San Luis Obsipo APCD, CA

All Buildings and Facilities

Electricity 1,033 17.4 15,761 01,024 23 63

Natural Gas 572 9.6 10,752 0571 1 54

1,605 27.0 26,514 0Subtotal All Buildings and Facilities 1,595 24 117

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs (213) 244-3246, pmorais@semprautilities.com, May 2012.  Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs (213) 244-3246, pmorais@semprautilities.com, May 2012.  

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E, May 2012.

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs (213) 244-3246, pmorais@semprautilities.com, May 2012.  

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E, May 2012.

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs (213) 244-3246, pmorais@semprautilities.com, May 2012.  

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E, May 2012.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs (213) 244-3246, pmorais@semprautilities.com, May 2012.  

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E, May 2012.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for 

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs (213) 244-3246, pmorais@semprautilities.com, May 2012.  

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E, May 2012.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for 

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs (213) 244-3246, pmorais@semprautilities.com, May 2012.  

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E, May 2012.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for 
California.

CEC Emission Factor for Natural Gas - RCI Average Set from Local Government Operations Protocol version 1.1 (LGOP v1.1). Fuel CO2 set 

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs (213) 244-3246, pmorais@semprautilities.com, May 2012.  

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E, May 2012.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for 
California.

CEC Emission Factor for Natural Gas - RCI Average Set from Local Government Operations Protocol version 1.1 (LGOP v1.1). Fuel CO2 set 
provided by Southern California Gas Co for San Luis Obispo area.

1,605 26,514 027.0Subtotal Buildings and Facilities 1,595 24 117

Streetlights & Traffic Signals

San Luis Obsipo APCD, CA

All Streetlights & Traffic Controls

Electricity 312 5.2 4,758 0309 7 19

312 5.2 4,758 0Subtotal All Streetlights & Traffic Controls 309 7 19

Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E.Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 

Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 

Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E.

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Emissions factors for criteria air pollutions obtained from LGOP v.1.1

312 4,758 05.2Subtotal Streetlights & Traffic Signals 309 7 19

Water Delivery Facilities

San Luis Obsipo APCD, CA

All Water Delivery Facilities

Electricity 1,225 20.6 18,694 01,215 27 75

Natural Gas 6 0.1 108 1,3646 0 1

1,231 20.7 18,802 1,364Subtotal All Water Delivery Facilities 1,221 27 75

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph,  ghgdatarequests@pge.com, PG&E. 

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  
Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  
Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for 

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for 
California.

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for 
California.

CEC Emission Factor for Natural Gas - RCI Average Set from Local Government Operations Protocol version 1.1 (LGOP v1.1). Fuel CO2 set 

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for 
California.

CEC Emission Factor for Natural Gas - RCI Average Set from Local Government Operations Protocol version 1.1 (LGOP v1.1). Fuel CO2 set 
provided by Southern California Gas Co for San Luis Obispo area.

1,231 18,802 1,36420.7Subtotal Water Delivery Facilities 1,221 27 75

Wastewater Facilities

San Luis Obsipo APCD, CA

All Wastewater Facilities

Electricity 318 5.3 4,846 0315 7 19

Natural Gas 163 2.7 3,064 0163 0 15

480 8.1 7,909 0Subtotal All Wastewater Facilities 477 7 35

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph, ghgdatarequests@pge.com, PG&E.Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph, ghgdatarequests@pge.com, PG&E.

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph, ghgdatarequests@pge.com, PG&E.

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph, ghgdatarequests@pge.com, PG&E.

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph, ghgdatarequests@pge.com, PG&E.

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph, ghgdatarequests@pge.com, PG&E.

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for 
California.

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph, ghgdatarequests@pge.com, PG&E.

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for 
California.

Electricity data provided by Jillian Rich, jillian.rich@pge.com and John Joseph, ghgdatarequests@pge.com, PG&E.

Natural gas data provided by Paulo Morais, Customer Programs Environmental Affairs, Southern California Gas Co. (213) 244-3246,
pmorais@semprautilities.com, May 2012.  

The "PG&E California" electricity coefficient set is based on the 2005 PG&E eCO2 emission factor of 0.489 lbs/kWh of delivered electricity as update 
on June 27, 2011 and provided by PG&E. PG&E's third-party-verified GHG inventory submitted to the California Climate Action Registry (CCAR)6 
(2003-2008) or The Climate Registry (TCR) (2009). Criteria air pollutant emission factors for electricity were obtained from the LGOP v1.1 for 
California.

CEC Emission Factor for Natural Gas - RCI Average Set from Local Government Operations Protocol version 1.1 (LGOP v1.1). Fuel CO2 set 
provided by Southern California Gas Co for San Luis Obispo area.

480 7,909 08.1Subtotal Wastewater Facilities 477 7 35

Solid Waste Facilities

San Luis Obsipo APCD, CA

3 Paso Robles Municipal Solid Waste

Carbon Dioxide 231 3.9 0 36,137231 0 0

231 3.9 0 36,137Subtotal 3 Paso Robles Municipal Solid Waste231 0 0

City of Paso Robles solid waste data provided by Jed Dawson, Operations Manager of PRWD, PRCD, PRR, jed@prwaste.com, (805) 237-6473.City of Paso Robles solid waste data provided by Jed Dawson, Operations Manager of PRWD, PRCD, PRR, jed@prwaste.com, (805) 237-6473.

-Landfill solid waste composition provided by the California Integrated Waste Management Board, Waste Characterization Report (2004)

City of Paso Robles solid waste data provided by Jed Dawson, Operations Manager of PRWD, PRCD, PRR, jed@prwaste.com, (805) 237-6473.

-Landfill solid waste composition provided by the California Integrated Waste Management Board, Waste Characterization Report (2004)
http://www.ciwmb.ca.gov/Publications/default.asp?pubid=1097

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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231 0 36,1373.9Subtotal Solid Waste Facilities 231 0 0

Vehicle Fleet

San Luis Obsipo APCD, CA

1 Airport Operations Vehicle Fleet

Diesel 9 0.1 120 09 0 0

Gasoline 154 2.6 2,194 0149 14 27

163 2.7 2,313 0Subtotal 1 Airport Operations Vehicle Fleet 158 14 28

1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Notes:

1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

1 City Hall/Library Fleet

Gasoline 24 0.4 354 024 1 1

24 0.4 354 0Subtotal 1 City Hall/Library Fleet 24 1 1

Source(s):Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

1 Community Development Fleet

Gasoline 36 0.6 524 036 2 1

36 0.6 524 0Subtotal 1 Community Development Fleet 36 2 1

Source(s):Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

1 Emergancy Services Fleet

Diesel 77 1.3 1,052 077 0 0

Gasoline 26 0.4 369 025 2 1

103 1.7 1,421 0Subtotal 1 Emergancy Services Fleet 102 2 2

Source(s):Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

2. Emissions coefficients for vehicle model year 2006-2009 are not available as part of the CACP2009 Software, so were entered as 2005.

1 Parks Vehicle Fleet

Gasoline 99 1.7 1,441 098 4 4

99 1.7 1,441 0Subtotal 1 Parks Vehicle Fleet 98 4 4

Source(s):Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

2. Emissions coefficients for vehicle model year 2006-2009 are not available as part of the CACP2009 Software, so were entered as 2005.

1 Police Vehicle Fleet

Diesel 1 0.0 21 01 0 0

Gasoline 475 8.0 6,918 0470 11 67

476 8.0 6,939 0Subtotal 1 Police Vehicle Fleet 472 11 67

Source(s):Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.



Detailed Report

Page 57/19/2012

Government Greenhouse Gas Emissions in 2005

(%)

Energy Cost

(tonnes) (MMBtu)

Equiv CO

($)
2

CO

(tonnes)

N  O

(kg)

CH

(kg)
422

Notes:Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

2. Emissions coefficients for vehicle model year 2006-2009 are not available as part of the CACP2009 Software, so were entered as 2005.

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

2. Emissions coefficients for vehicle model year 2006-2009 are not available as part of the CACP2009 Software, so were entered as 2005.

3. Motorcycles were included with passenger vehicles

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

2. Emissions coefficients for vehicle model year 2006-2009 are not available as part of the CACP2009 Software, so were entered as 2005.

3. Motorcycles were included with passenger vehicles

1 Public Works Fleet

Diesel 11 0.2 152 011 0 0

Gasoline 73 1.2 1,057 072 2 8

84 1.4 1,209 0Subtotal 1 Public Works Fleet 83 2 8

Source(s):Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

2. Emissions coefficients for vehicle model year 2006-2009 are not available as part of the CACP2009 Software, so were entered as 2005.

1 Utilities Fleet

Diesel 25 0.4 345 025 0 0

Gasoline 254 4.3 3,666 0249 13 21

279 4.7 4,011 0Subtotal 1 Utilities Fleet 274 13 22

Source(s):Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Vehicle fleet data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

2. Emissions coefficients for vehicle model year 2006-2009 are not available as part of the CACP2009 Software, so were entered as 2005.

1,264 18,213 021.2Subtotal Vehicle Fleet 1,246 50 131

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Employee Commute

San Luis Obsipo APCD, CA

3 Employee Commute

Diesel 61 1.0 840 061 0 3

Gasoline 281 4.7 4,018 0273 24 43

343 5.8 4,858 0Subtotal 3 Employee Commute 334 24 45

Source(s):Source(s):
- Employee commute survey, conducted in May 2009 and adjusted for 2005 employment figuers. 
-2005 and 2009 City employement figuers obtained from Susan DeCarli, Planning Manager, sdecarli@prcity.com.

Source(s):
- Employee commute survey, conducted in May 2009 and adjusted for 2005 employment figuers. 
-2005 and 2009 City employement figuers obtained from Susan DeCarli, Planning Manager, sdecarli@prcity.com.
- Hybrid fuel economy of a 2005 Toyota Prius, www.fueleconomy.gov.

Source(s):
- Employee commute survey, conducted in May 2009 and adjusted for 2005 employment figuers. 
-2005 and 2009 City employement figuers obtained from Susan DeCarli, Planning Manager, sdecarli@prcity.com.
- Hybrid fuel economy of a 2005 Toyota Prius, www.fueleconomy.gov.

Notes:

Source(s):
- Employee commute survey, conducted in May 2009 and adjusted for 2005 employment figuers. 
-2005 and 2009 City employement figuers obtained from Susan DeCarli, Planning Manager, sdecarli@prcity.com.
- Hybrid fuel economy of a 2005 Toyota Prius, www.fueleconomy.gov.

Notes:
- 192 City employees successfully responded to the online survey or on paper, meaning that all essential entries were given. This is appoximately a 

Source(s):
- Employee commute survey, conducted in May 2009 and adjusted for 2005 employment figuers. 
-2005 and 2009 City employement figuers obtained from Susan DeCarli, Planning Manager, sdecarli@prcity.com.
- Hybrid fuel economy of a 2005 Toyota Prius, www.fueleconomy.gov.

Notes:
- 192 City employees successfully responded to the online survey or on paper, meaning that all essential entries were given. This is appoximately a 
68% response rate.
-Survey responses were adjusted for the 2005 employee population, assuming constant distribution of gasoline/diesel consumption by vehicle type. 

Source(s):
- Employee commute survey, conducted in May 2009 and adjusted for 2005 employment figuers. 
-2005 and 2009 City employement figuers obtained from Susan DeCarli, Planning Manager, sdecarli@prcity.com.
- Hybrid fuel economy of a 2005 Toyota Prius, www.fueleconomy.gov.

Notes:
- 192 City employees successfully responded to the online survey or on paper, meaning that all essential entries were given. This is appoximately a 
68% response rate.
-Survey responses were adjusted for the 2005 employee population, assuming constant distribution of gasoline/diesel consumption by vehicle type. 
The population of hybrid cars was decreased by 2/3, based on California sales records found at www.hybridcars.com.

Source(s):
- Employee commute survey, conducted in May 2009 and adjusted for 2005 employment figuers. 
-2005 and 2009 City employement figuers obtained from Susan DeCarli, Planning Manager, sdecarli@prcity.com.
- Hybrid fuel economy of a 2005 Toyota Prius, www.fueleconomy.gov.

Notes:
- 192 City employees successfully responded to the online survey or on paper, meaning that all essential entries were given. This is appoximately a 
68% response rate.
-Survey responses were adjusted for the 2005 employee population, assuming constant distribution of gasoline/diesel consumption by vehicle type. 
The population of hybrid cars was decreased by 2/3, based on California sales records found at www.hybridcars.com.
-For more detailed information on the methodology used in this sector, please see the appendices.

343 4,858 05.8Subtotal Employee Commute 334 24 45

Transit Fleet

San Luis Obsipo APCD, CA

1 Transit Fleet

Diesel 96 1.6 1,313 096 0 2

96 1.6 1,313 0Subtotal 1 Transit Fleet 96 0 2

Source(s):Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Notes:

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

2. Emissions coefficients for vehicle model year 2006-2009 are not available as part of the CACP2009 Software, so were entered as 2005.

Source(s):
1. 2008 Vehicle fleet data in the form of monthly fuel purchase receipts and vehicle make, model, and year received from Lovella Walker, 
Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past vehicle make, model, and year data for 2005 was lost.  The first full calendar year for 
which data was available was 2008.

2. Emissions coefficients for vehicle model year 2006-2009 are not available as part of the CACP2009 Software, so were entered as 2005.

96 1,313 01.6Subtotal Transit Fleet 96 0 2

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Other Process Fugitive

San Luis Obsipo APCD, CA

1 Landfill Large Equipment (Diesel)

Carbon Dioxide 207 3.5207 0 0

Methane 0 0.00 0 12

Nitrous Oxide 2 0.00 5 0

209 3.5Subtotal 1 Landfill Large Equipment (Diesel) 207 5 12

Source(s):Source(s):
- Paso Robles Landfill fuel use data for on-site equipment provided by Jim Wyse, President of Pacific Waste Services, Inc. (jwyse4@aol.com).
Equipment used on-site includes: Track Loader with 4 in 1 bucket, Garbage Compactor, Motor Scrapper, Bulldozer with ripper and 4 x 4 

Source(s):
- Paso Robles Landfill fuel use data for on-site equipment provided by Jim Wyse, President of Pacific Waste Services, Inc. (jwyse4@aol.com).
Equipment used on-site includes: Track Loader with 4 in 1 bucket, Garbage Compactor, Motor Scrapper, Bulldozer with ripper and 4 x 4 
Backhoe/Loader 4/1 Bucket and Motor Grader.

Source(s):
- Paso Robles Landfill fuel use data for on-site equipment provided by Jim Wyse, President of Pacific Waste Services, Inc. (jwyse4@aol.com).
Equipment used on-site includes: Track Loader with 4 in 1 bucket, Garbage Compactor, Motor Scrapper, Bulldozer with ripper and 4 x 4 
Backhoe/Loader 4/1 Bucket and Motor Grader.

Notes:

Source(s):
- Paso Robles Landfill fuel use data for on-site equipment provided by Jim Wyse, President of Pacific Waste Services, Inc. (jwyse4@aol.com).
Equipment used on-site includes: Track Loader with 4 in 1 bucket, Garbage Compactor, Motor Scrapper, Bulldozer with ripper and 4 x 4 
Backhoe/Loader 4/1 Bucket and Motor Grader.

Notes:
1. Landfill data for 2005 was available and utilized.

Source(s):
- Paso Robles Landfill fuel use data for on-site equipment provided by Jim Wyse, President of Pacific Waste Services, Inc. (jwyse4@aol.com).
Equipment used on-site includes: Track Loader with 4 in 1 bucket, Garbage Compactor, Motor Scrapper, Bulldozer with ripper and 4 x 4 
Backhoe/Loader 4/1 Bucket and Motor Grader.

Notes:
1. Landfill data for 2005 was available and utilized.

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 

Source(s):
- Paso Robles Landfill fuel use data for on-site equipment provided by Jim Wyse, President of Pacific Waste Services, Inc. (jwyse4@aol.com).
Equipment used on-site includes: Track Loader with 4 in 1 bucket, Garbage Compactor, Motor Scrapper, Bulldozer with ripper and 4 x 4 
Backhoe/Loader 4/1 Bucket and Motor Grader.

Notes:
1. Landfill data for 2005 was available and utilized.

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).

Source(s):
- Paso Robles Landfill fuel use data for on-site equipment provided by Jim Wyse, President of Pacific Waste Services, Inc. (jwyse4@aol.com).
Equipment used on-site includes: Track Loader with 4 in 1 bucket, Garbage Compactor, Motor Scrapper, Bulldozer with ripper and 4 x 4 
Backhoe/Loader 4/1 Bucket and Motor Grader.

Notes:
1. Landfill data for 2005 was available and utilized.

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
  - Diesel = 10.15 kg CO2,  0.26 grams N2O and 0.58 grams CH4 per gallon

Source(s):
- Paso Robles Landfill fuel use data for on-site equipment provided by Jim Wyse, President of Pacific Waste Services, Inc. (jwyse4@aol.com).
Equipment used on-site includes: Track Loader with 4 in 1 bucket, Garbage Compactor, Motor Scrapper, Bulldozer with ripper and 4 x 4 
Backhoe/Loader 4/1 Bucket and Motor Grader.

Notes:
1. Landfill data for 2005 was available and utilized.

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
  - Diesel = 10.15 kg CO2,  0.26 grams N2O and 0.58 grams CH4 per gallon

3. Total of 20,400 gallons diesel = 207060 kg CO2, 5,304 grams N2O and 11,832 grams CH4

1 Other Equipment (Diesel)

Carbon Dioxide 105 1.8105 0 0

Methane 0 0.00 0 6

Nitrous Oxide 1 0.00 3 0

106 1.8Subtotal 1 Other Equipment (Diesel) 105 3 6

Source(s):Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
  - Diesel:10.15 kg CO2,  0.26 grams N2O and 0.58 grams CH4 per gallon

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
  - Diesel:10.15 kg CO2,  0.26 grams N2O and 0.58 grams CH4 per gallon

3. Vehicle fleet/equipment data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
  - Diesel:10.15 kg CO2,  0.26 grams N2O and 0.58 grams CH4 per gallon

3. Vehicle fleet/equipment data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
  - Diesel:10.15 kg CO2,  0.26 grams N2O and 0.58 grams CH4 per gallon

3. Vehicle fleet/equipment data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past equipment fuel use data for 2005 was lost.  The first full calendar year for which data 

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
  - Diesel:10.15 kg CO2,  0.26 grams N2O and 0.58 grams CH4 per gallon

3. Vehicle fleet/equipment data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past equipment fuel use data for 2005 was lost.  The first full calendar year for which data 
was available was 2008.

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
  - Diesel:10.15 kg CO2,  0.26 grams N2O and 0.58 grams CH4 per gallon

3. Vehicle fleet/equipment data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past equipment fuel use data for 2005 was lost.  The first full calendar year for which data 
was available was 2008.

2. Total of 10,355.8 gallons diesel = 104,938.82 kg CO2, 2,692.508 grams N2O and 6,006.364 grams CH4

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
  - Diesel:10.15 kg CO2,  0.26 grams N2O and 0.58 grams CH4 per gallon

3. Vehicle fleet/equipment data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past equipment fuel use data for 2005 was lost.  The first full calendar year for which data 
was available was 2008.

2. Total of 10,355.8 gallons diesel = 104,938.82 kg CO2, 2,692.508 grams N2O and 6,006.364 grams CH4

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.



Detailed Report

Page 87/19/2012

Government Greenhouse Gas Emissions in 2005

(%)

Energy Cost

(tonnes) (MMBtu)

Equiv CO

($)
2

CO

(tonnes)

N  O

(kg)

CH

(kg)
422

1 Small/Large Equipment (Gasoline)

Carbon Dioxide 75 1.375 0 0

Methane 0 0.00 0 4

Nitrous Oxide 1 0.00 2 0

76 1.3Subtotal 1 Small/Large Equipment (Gasoline) 75 2 4

Source(s):Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
   - Gasoline = 8.81 kg CO2,  0.22 grams N2O and 0.50 grams CH4 per gallon

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
   - Gasoline = 8.81 kg CO2,  0.22 grams N2O and 0.50 grams CH4 per gallon

3. Vehicle fleet/equipment data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
   - Gasoline = 8.81 kg CO2,  0.22 grams N2O and 0.50 grams CH4 per gallon

3. Vehicle fleet/equipment data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
   - Gasoline = 8.81 kg CO2,  0.22 grams N2O and 0.50 grams CH4 per gallon

3. Vehicle fleet/equipment data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past equipment fuel use data for 2005 was lost.  The first full calendar year for which data 

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
   - Gasoline = 8.81 kg CO2,  0.22 grams N2O and 0.50 grams CH4 per gallon

3. Vehicle fleet/equipment data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past equipment fuel use data for 2005 was lost.  The first full calendar year for which data 
was available was 2008.

Source(s):
1. 2008 Vehicle Fleet/Equipment data in the form of monthly fuel purchase receipts and vehicle/equipment make, model, and year received from 
Lovella Walker, Maintenance Services Administrative Assistant (805-237-3873, LWalker@prcity.com).

2. Raw data in gallons of fuel used, and converted to CO2e based on the following Emissions factors (from Table G.9 and G.12 of CARB Local 
Government Operations Protocol, September 2008).
   - Gasoline = 8.81 kg CO2,  0.22 grams N2O and 0.50 grams CH4 per gallon

3. Vehicle fleet/equipment data manipulated by Jaime Hill (805-250-7973, JHill@PMCWorld.com).

Notes:
1. Due to a City of Paso Robles server crash, much of the past equipment fuel use data for 2005 was lost.  The first full calendar year for which data 
was available was 2008.

2. Total of 8,552.6 gallons unleaded gasoline = 75,348.41 kg CO2, 1,881.572 grams N2O and 4,276 grams CH4

391 6.6Subtotal Other Process Fugitive 387 10 22

Total 5,952 82,368 37,501100.05,896 150 446

This report has been generated for San Luis Obsipo APCD, CA using ICLEI's Clean Air and Climate Protection 2009 Software.
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Detailed Methodology for Community-Wide Inventory 

OVERVIEW OF INVENTORY CONTENTS AND APPROACH 

RESIDENTIAL AND COMMERCIAL/INDUSTRIAL SECTORS 
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TABLE 1: RESIDENTIAL ENERGY USE 

2005 Residential 
Energy Emissions 

Scope Input Data  
Metric Tons CO2e  

per Year 
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TABLE 2: COMMERCIAL/INDUSTRIAL ENERGY USE 

2005  
Commercial/Industrial 

Energy Emissions 
Scope Input Data 

Metric Tons CO2e  
per Year 

TABLE 3: ELECTRICITY COEFFICIENT SETS 

Coefficient Set Unit Value Source 

TABLE 4: NATURAL GAS COEFFICIENT SETS 

Coefficient Set Unit Value Source 

 

TRANSPORTATION SECTOR 
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TABLE 5: VEHICLE MILES TRAVELED PER JURISDICTION, 2005 

Vehicle Miles Traveled per 
Jurisdiction, 2005 

Vehicle Miles Traveled (VMT) 

Average Weekday Daily Average Annual1 

TABLE 6: VEHICLE MILES TRAVELED PER JURISDICTION, 2020 

Vehicle Miles Traveled per 
Jurisdiction, 2020 

Vehicle Miles Traveled (VMT) 

Average Weekday Daily Average Annual1 
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TABLE 8: COMMUNITY GENERATED WASTE, 2005 

Landfill 
Methane 
Recovery 

Total Gas 
Generated 
(mmcf/yr) 

Total Gas 
Transferred 
(mmcf/yr) 

Data 
Source 

Waste 
Tonnage from 

City, 2005 
(tons) 

OFF-ROAD VEHICLES AND EQUIPMENT SECTOR 
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TABLE 8: COUNTY-WIDE EMISSIONS INDICATORS 

Equipment Type Allocation Indicator Source 

OTHER – AIRCRAFT 
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Detailed Methodology for Government Operations GHG 
Emissions Inventory 

BUILDING SECTOR  

VEHICLE FLEET SECTOR 
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EMPLOYEE COMMUTE SECTOR 
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TABLE1: 2009 EMPLOYEE COMMUTE SURVEY 

Vehicle Group 
2009 Survey Results 

Adjusted for 2005 
Annual VMT Fuel Type 

STREETLIGHT SECTOR 

WATER/ SEWAGE SECTOR 
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City Employee Commute Survey, 2009 
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GHG Measure Quantification Details 

About the CAP Measure Methods and Calculations 



Key Assumptions for Calculations:
Target percentage of energy savings 50% Percent

Staff time needed for this measure 0.08
Full Time Equivalent 

(FTE)

Calculations:

Em= 11,515,201
NGm= 139,240

P= 50%

5,469,720
3,481

Se=
Sg=

1,000

10
0.133
53.24

GHG Emission Reduction 746

FTE = 0.08
$/FTE= $100,000

Cost of staff time = $8,000

$/kWh = $0.19

$/Therm = $0.92

Municipal Cost = Varies

Municipal Savings = $1,042,449

Dollars
Total Savings = kWh reduced/year x $/kWh + therms reduced/year x $/therm

California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast

References

1. 2005 California End Use Survey http://www.energy.ca.gov/ceus/
2. Lawrence Berkeley National Laboratory. 2004. Cost-Effectiveness of Commercial-Buildings Commissioning: A Meta-Analysis of Energy and Non-
Energy Impacts in Existing Buildings and New Construction in the United States (page 1). www.ga.wa.gov/eas/bcx/Cx_Cost Effectiveness.pdf
3. SPUR - San Francisco Commercial Energy Ordinance http://www.spur.org/publications/library/report/critical_cooling/option4

Where:

California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast
Dollars (costs will vary based on the level of 
implementation and financial rebates)
Dollars

Notes

Actual energy and greenhouse gas emissions savings proposed upgrades. A study of building commissioning found whole-building energy savings 
of 15% at a cost of $0.27 per square foot (LBNL). An estimate of LEED for Existing Buildings found the program reduced energy use by 20% 
(SPUR). 

Municipal Cost and Savings

Municipal Cost and Savings 
Calculations

Implementation Resources: PG&E webpage for local governments - 
http://www.pge.com/mybusiness/energysavingsrebates/incentivesbyindustry/government/local/

Staff time needed to apply for funding and implement the upgrades.
Estimated staff time per year to develop new program

MT CO2e

Calculation Methodology and Equations

Resource Savings Calculations

Municipal Electricity Energy Savings (kWh)=Em x P x 0.95
Municipal Natural Gas Savings (therms)=NGm x P x 0.05

Municipal electricity usage (GHG Emissions Inventory)

Target percentage of energy savings (applied 95% 
electricity, 5% natural gas)

Resource Savings
Municipal electricity saved (kWh/year)
Municipal natural gas saved (therms/year)

GHG Emission Reduction Calculations

GHG Savings (MT CO2e)=(Se/1,000 × 0.133)+(Sg/10 × 53.2/1,000)
Where:

= average emissions factor for natural gas (kg CO2e/MMBtu)

electricity savings
natural gas savings
= conversion factor for kWh to MWh (electricity equation) or from kg to metric 
tons (natural gas equation)
= conversion factor for therm to MMBtu
= average projected emissions factor for electricity in 2020 in MT CO2e/MWh

Municipal natural gas usage (GHG Emissions Inventory)

Where:

City Government Energy Efficiency Retrofits and Upgrades

FTE cost



Key Assumptions for Calculations:
Number of LED street lights installed 
by 2020

50 Street Lights

Number of LED traffic signals 
installed by 2020

10 Traffic Signals

Number of high efficiency airport 
lights installed by 2020

35 Airport Lights

Number of other LED outdoor lights 
installed by 2020

50 Other Outdoor Lights

Staff time needed for this measure 0.02
Full Time Equivalent 

(FTE)

Calculations:

Nstreet = 50

Wi = 200

We = 50

h = 4,100
Cf = 1,000

Ntraffic = 10

Wi = 150

We = 15

h = 8,760
Cf = 1,000

Nother = 50

Wi = 200

We = 50

h = 3,650
Cf = 1,000

Nairport = 35

Wi = 400

We = 100

h = 3,650
Cf = 1,000

30,750
11,826
27,375
38,325

108,276

108,276

                           1,000 

0.133
GHG Emission Reduction 14

GHG Emission Reduction Calculations

GHG Savings (MT CO2e)=(Se/1,000 × 0.133)

= Se (electricity savings)
= conversion factor for kWh to MWh (electricity equation) or from kg to metric tons 
(natural gas equation)
= average projected emissions factor for electricity in 2020 in MT CO2e/MWh
MT CO2e/year

Total energy savings = kWh reduced/year * $/kWh

Calculation Methodology and Equations

Resource Savings

Electricity saved from LED street lights (kWh)

Number of street lights installed lights

Where Airport Lighting:  

Average estimated power rating in watts of high pressure 
sodium street light (Department of Energy [DOE] 2004. 
National Lighting Inventory and Energy Consumption Estimate)

Where Traffic Signals:  
Number of traffic installed lights
Average estimated power rating in watts of incandescent traffic 
signal light. (U.S.Department of Energy, 2004 in Stockton 
Climate Action Plan).

Number of hours per year operating (24 hours a day)
Conversion factor for W to kW

Where Other Outdoor Lighting:  
Number of other outdoor installed lights

Conversion factor for W to kW

Where:

Total electricity saved (kWh) = (N x (Wi-We) x (h/Cf)) 
Where Street Lights:  

Resource Savings Calculations

Electricity saved from high efficiency airport lighting (kWh)

Electricity saved from LED traffic signals (kWh)
Electricity saved from LED "other" outdoor lighting (kWh)

Total electricity saved (kWh) 

Average power rating in watts of LED street lighting (DOE and 
PG&E 2008. LED Street Lighting)
Number of hours per year operating

Average power rating in watts of LED traffic signal light 
(CAPCOA 2010)

Average estimated power rating in watts of public realm 
lighting (Department of Energy [DOE] 2004. National Lighting 
Inventory and Energy Consumption Estimate)
Average power rating in watts of LED public realm lighting (DOE 
2004)
Number of hours per year operating
Conversion factor for W to kW

Number of other outdoor installed lights
Average estimated power rating in watts of public realm 
lighting (City of Paso Robles 2013)
Average power rating in watts of LED public realm lighting (City 
of Paso Robles 2013)
Number of hours per year operating
Conversion factor for W to kW

City Government Energy Efficient Public Realm Lighting



$/kWh = $0.19

Total annual energy 
cost savings=

$20,572

Maintenance savings 
per fixture =

$17

FTE = 0.1
$/FTE= $100,000

Cost of staff time = $10,000

Number of units 
installed =

50

Cost per unit 
installed =

$350

Total cost= $17,500
Available rebates = $125

Net cost = $11,250

Number of units 
installed =

10

Cost per unit 
installed =

$193

Total cost = $1,930
Available rebates = $100

Net cost = $930

Number of units 
installed =

50

Cost per unit 
installed =

$300

Total cost = $15,000
Available rebates = $100

Net cost = $10,000

Number of units 
installed =

35

Cost per unit 
installed =

$300

Cost installation = $10,500
Available rebates = $150

Net cost = $5,250
Municipal Cost = $37,430

Municipal Savings = $21,517.44

4. PG&E LED Streetlight Rebates - 
http://www.pge.com/mybusiness/energysavingsrebates/rebatesincentives/ref/lighting/lightemittingdiodes/incentives/index.shtml 
5. Western Pacific Signal 2011; eLightBulbs 2011; Energy Solutions 2008; PNNL 2010 from Stockton Draft CAP - 
http://www.stocktongov.com/files/ClimateActionPlanDraftFeb2012.pdf
6. Palo Alto - Demonstration Assessment of Light-Emitting Diode (LED) Roadway Lighting on Residential and Commercial Streets - 
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/gateway_palo-alto.pdf

Dollars (total cost - available rebates)
Where Traffic Signals:

Units

Dollars/unit (assuming a standard
three 12” (red, yellow, and green) balls per signal (Western 
Pacific Signal 2011; eLightBulbs 2011))
Dollars
Dollars ($100 for 150 watt unit replaced - PG&E) 
Dollars (total cost - available rebates)

Where Other Municipal Outdoor Lighting:  

Units

Dollars/unit (Energy Solutions 2008; PNNL 2010)

Dollars
Dollars ($100 for 150 watt unit replaced - PG&E) 
Dollars (total cost - available rebates)

1. PG&E Streetlight program - 
http://www.pge.com/mybusiness/energysavingsrebates/rebatesincentives/ref/lighting/lightemittingdiodes/streetlightprogram.shtml
2. DOE National Lighting Inventory and Energy Consumption Estimate  
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/lmc_vol1_final.pdf
3. DOE and PG&E LED Street Lighting study - http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/gateway_sf-streetlighting.pdf

References

Lamp wattage varies. Stationary source outdoor lights range from 83W to 407 W (DOE, page 48). LED lamps are typically under 100 W (DOE and 
PG&E). 

Dollars
Dollars

Dollars (total cost - available rebates)

Dollars
Dollars 

Total Capital Cost = [Number of units installed x cost per unit] – [Available rebates]

Units

Dollars/unit (Energy Solutions 2008; PNNL 2010)

Dollars

Municipal Costs and Savings 
Calculations

California Energy Commission, California Energy Demand 2010-
2020, Adopted Forecast

Some staff time may be needed to implement the program.

Dollars/unit ($125 for 200 watt unit replaced - PG&E) 

FTE cost
Dollars

Units

Dollars/unit (Energy Solutions 2008; PNNL 2010)

Where Airport Lighting:  

Municipal Costs and Savings

Dollars per year

Annual maintenance savings/fixture (Palo Alto)

Where Municipal Streetlights:

Where:

Estimated staff time per year to develop new program

Notes



Key Assumptions for Calculations:
kW of municipal solar PV installations 
by 2020

100 kW

Number of solar hot water heaters 4 Systems

Staff time needed for this measure 0.10
Full Time Equivalent 

(FTE)

Calculations:

Msi= 100

Msw= 0.4

Mswg= 3.6

Ee= 2,945

Eg= 139

Cf= 1,455

500

146,629

Se=

Sg=

1,000

10

0.133

53.24

GHG Emission Reductions 22

Commercial 
$/kWh=

$0.19

Commercial 
$/therm=

$0.81

FTE = 0.1

$/FTE $100,000

Total Staff Cost= $10,000

MT CO2e

Staff time to obtain grant funding and implement project

Estimated staff time to develop new program

Where:

Dollars per year

Dollars per year

Where:

Municipal cost savings = [Electricity Savings x $/kWh] + [Natural Gas Savings x $/therms]

California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast

Municipal Costs and Savings 
Calculations

Total Capital Cost = Total Cost of Solar Units (bulk purchase + installation)  + Total Staff Cost - Available 
Rebates

California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast

Resource Savings
Municipal natural gas saved (therms/year)

Municipal electricity saved (kWh/year)

GHG Emission Reduction Calculations

GHG Savings (MT CO2e) = (Se/1,000 × 0.133) + (Sg/10 × 53.2/1,000)

electricity savings

natural gas savings

= conversion factor for kWh to MWh (electricity equation) or from kg to metric 
tons (natural gas equation)

= conversion factor for therm to MMBtu

= average projected emissions factor for electricity in 2020 in MT CO2e/MWh

= average emissions factor for natural gas (kg CO2e/MMBtu)

Where:

Resource Savings Calculations

Municipal Electricity Energy Savings (kWh)=(kW × Cf) + (Msw × Ee)

kW of solar installations by 2020

# of solar electric water heater installations by 2020

# of solar natural gas water heater installations by 2020

average expected municipal solar water heater savings in 
kWh per year (California Solar Initiative (CSI 2) Thermal 
Program Cal Solar statistics)

average expected municipal solar water heater savings  in 
therms per year (CSI 2 - 2012 Thermal Program Cal Solar 
statistics)

conversion factor from kW to kWh per year (Solar Energy 
Industries Association [SEIA] Solar Radiation Conversion 
Map)

Calculation Methodology and Equations

Where:

Renewable Energy Systems on City Property



Commercial solar 
installation cost = 

$4.38

Total solar PV 
installation cost =

$637,075

Solar water heater 
cost = 

$4,650

Available rebates = $2,175

Cost of solar hot 
water heater with 

rebate =
$2,475

Total cost of solar 
water heaters =

$9,900

Municipal Cost = $656,975

Municipal Savings = $27,678

6. National Renewable Energy Lab, August 2012 - http://www.nrel.gov/solar/

Dollars (cost of solar hot water heater installation minus 
rebate)

Commercial Solar Installations per watt (Green Tech 
Media)

7. Go Solar CA - http://www.gosolarcalifornia.ca.gov/

Dollars (Incremental installed cost of solar hot water 
heater (National Renewable Energy Lab, August 2012))
Dollars (available Rebate for replacing natural gas heater 
with solar (Go Solar CA))

5. http://www.greentechmedia.com/research/ussmi

Notes

Municipal installation size assumptions are the averages for PV installations in California. The installation size uses the CSI rating, which 
accounts for a design factor, and is a more accurate reflection of energy generated by the installation. Municipal solar water heater savings is 
an average of the expected savings for all the projects that have applied for the CSI-Thermal rebate in California (Cal Solar). 

When combining energy measures, the City should be aware of double-counting emission reductions. Some actions in this measure overlap 
with actions in Measures 3r and this overlay diminishes the overall effectiveness of the measure and its actions. If the City selects both 
measures, it should lower the commitment established in terms of units or percent reduction in order to address the issue of double-counting.

References

1. California Solar Initiative (CSI) - http://www.californiasolarstatistics.ca.gov/
2. California Solar Initiative CSI-Thermal Program - http://www.gosolarcalifornia.ca.gov/solarwater/index.php
3. CEC Planning and Permitting Resources For Renewable Energy Systems -http://www.energy.ca.gov/localgovernment/planning_resources/
4. SEIA Solar Radiation Conversion Map - http://www.getsolar.com/blog/what-can-one-kilowatt-of-solar-do-for-you/13483/

Municipal Costs and Savings

The model assumes that solar water heaters are installed in combination with both electric and natural gas water heaters. The model assumes 
that 90% of the systems installed offset natural gas water heaters; 10% offset electric water heaters.

Dollars

Dollars

Dollars

Average capital cost per kW (CSI statistics)



Key Assumptions for Calculations:

Percent City employee participation 20% Percent

Staff time needed for this measure 0.0
Full Time 

Equivalent (FTE)

Calculations: MANDATORY TDM PROGRAM w/ option for vanpool/shuttle and parking "cash-out." 

Vehicle Miles Travelled 
for City Employee 

Commute (A) =
651,608

Percent City Employee 
Participation=

20%

Resource Savings
VMT Reduced from 

"Base" TDM program (C) = 
130,322

GHG Emission Reduction 
Calculations

Cef = 0.000374

GHG Emission Reduction Total GHG Savings =   49

FTE = 0.0

$/FTE= $100,000

Private VMT Reduced = 130,322
Private vehicle operating 

cost per mile  =
$0.57

Municipal Cost = $4,000 

Municipal Savings = $73,632

2. SLO COG Rideshare - http://www.rideshare.org/employers.aspx

References

1. CAPCOA, Quantifying Greenhouse Gas Mitigation Measures (2010): 
    http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-Quantification-Report-9-14-Final.pdf

Staff time needed for this measure

Dollars (Assumes $0 capital cost - San Luis Obispo Rideshare 
works directly with employers to develop TDM programs, offering 
free tools and services.)

VMT

Dollars per mile 

Dollars

Municipal Costs and Savings

FTE cost per yearMunicipal Costs and Savings 
Calculations

Annual staffing costs from program development and implementation.  

Calculation Methodology and Equations

MT CO2e  

Composite emission factor; MT CO2 per VMT (EMFAC 2011)

Notes

Calculation methodology derived from RICAPS and CAPCOA measures TRT-1, TRT-2, TRT-11, and TRT-15; users should consult detailed CAPCOA 
guidance and example calculations when using this methodology.

VMT Reduced from TDM program(C) = Vehicle Miles Travelled for City Employee Commute (A) x Percent 
Participation

VMT

VMT

Resource Savings Calculations

Percent

Transportation Demand Management (TDM) Program for City Employees



Key Assumptions for Calculations:
Number of municipal vehicles replaced by 
2020 

20 Vehicles

Staff time needed for this measure 0.04
Full Time 

Equivalent (FTE)

Calculations:

Number of vehicles 
replaced (V) =

20

Average miles driven 
per year (M) =

12,500

Average fuel economy 
of replaced vehicles (Fi) 

=
20

Average fuel economy 
of newer (more 

efficient) vehicles (Fe) =
50

Resource Savings Fuel Savings = 7,500

8.81
1,000

GHG Emission Reduction Total GHG Savings 66
Energy cost per mile of 
regular gasoline vehicle 

=
$0.1468

Energy cost per mile of 
hybrid vehicle =

$0.0690

Difference in energy 
cost per mile =

$0.0778

Estimate average miles 
driven per year =

12,500

Difference in purchase 
price for hybrid above 

similar non-hybrid 
vehicle =

$4,315

Municipal Costs = $86,300

Municipal Savings = $2,918

2. US Department of Energy (DOE)- fueleconomy.gov

Zero and Low Emission Municipal Fleet Vehicles

1. RechargeIT Driving Experiment: Demonstration of energy efficiency for  electric vehicles. Google, org, 2007. http://www.google.org/recharge/

Dollars per mile (standard car. Ex, Toyota Corolla) ( RechargeIT)

Dollars per mile (Electric vehicles. Ex, Toyota Prius Plug-in 
Hybrid, RechargeIT)

Dollars per mile

Miles per year

Dollars

Dollars (Assumes no staff time needed above that required for 
purchasing regular gasoline vehicles.)

Dollars (US DOE)

Municipal Costs and Savings   

Municipal Costs and Savings   

Notes

References

MT CO2e

Calculation Methodology and Equations

Resource Savings Calculations

Fuel savings (gallons) = V x M (1/Fi - 1/Fe)
Where:

Vehicles

Miles per year

Miles per gallon

Miles per gallon

Gallons of gasoline fuel

GHG Emission Reduction Calculations
GHG reduced (MT CO2e) = Fuel savings (gallons gasoline) x 8.81 / 1,000 

 = GHG emission from gasoline (kg CO2/gallon)
 = Conversion from kg to metric tons



Target diversion rate by 2020 
(beyond baseline)

25% Percent

Number of new recycling receptacles 15
Recycling 

Receptacles

Staff time needed for this measure 0.1
Full Time 

Equivalent (FTE)

Total City Future
Year (2020) Solid 
Waste Tonnage =

647

Paper Products = 21.0%
Food Waste = 14.6%
Plant Debris = 6.9%

Wood/Textiles = 21.8%
All Other Waste = 35.7%
Future Year Paper 

Products =
136

Future Year Food 
Waste =

94

Future Year Plant 
Debris =

45

Future Year 
Wood/Textiles =

141

Future Year All 
Other Waste =

231

Paper Products 
Diverted =

34.0

Food Waste 
Diverted =

23.6

Plant Debris 
Diverted =

11.2

Wood/Textiles 
Diverted =

35.3

All Other Waste 
Diverted =

57.7

Resource Savings
Future Year Total 
Waste Diverted =

161.8

0.9072
Emission Factor - 

Paper Products
2.138

Emission Factor - 
Food Waste

1.210

Emissions Factor - 
Plant Debris

0.686

Tons 

Tons 

MT CO2e / MT waste

MT CO2e / MT waste

MT CO2e / MT waste

Tons 

Total MT CO2e Diverted = (2.138)(Paper Products)(0.9072) + (1.120)(Food Waste)(0.9072) + 
(0.686)(Plant Debris)(0.9072) + (0.605)(Wood/Textiles)(0.9072) + (0.00)(All Other Waste)(0.9072)

1 - Emission Reduction Per Waste Category = Emissions Factor for Category x Future Year Category 
Tonnage Diverted x  0.9072 x (1 - Emissions captured at landfill)

Tons 

Tons 

 = Conversion from tons to metric tons

Tons 

Tons 

Tons 

City Government Solid Waste Reduction

Tons 

Tons Diverted = Landfilled Tonnage x Targeted Diversion Rate

Tons 

Tons 

Tons 

Key Assumptions for Example Calculations:

Calculations:

Percent
Percent
Percent
Percent
Percent

Resource Savings Calculations

Calculation Methodology and Equations



Emission Factor - 
Wood/Textiles

0.605

Emission Factor - All 
Other Waste

0.000

Emissions from 
Paper Products =

66

Emissions from 
Food Waste =

26

Emissions from 
Plant Debris =

7

Emissions from 
Wood/Textiles =

19

Emissions from All 
Other Waste =

0

Emissions captured 
at landfill =

60%

GHG Emission Reduction
Total GHG 
Emissions 

Reductions =
47

FTE = 0.1
$/FTE = $100,000 FTE cost per year

Total staff time 
costs =

$10,000 Dollars

Capital cost to City = $7,500

Maintenance cost 
to City =

$300

Municipal Costs= $17,800
Municipal Savings= $0

Metric Tons CO2e

Metric Tons CO2e

Metric Tons CO2e

Metric Tons CO2e

Metric Tons CO2e

Metric Tons CO2e

GHG Emission Reduction Calculations

Percent

MT CO2e / MT waste

MT CO2e / MT waste

4. EPA's Waste Reduction Model (WARM), available at: http://www.epa.gov/climatechange/wycd/waste/calculators/Warm_home.html
5. ICELI's Clean Air Climate Protection (CACP) Software (for members), available at: http://www.icleiusa.org/action-center/tools/cacp-
software

ICLEI's CACP software incorporates emission factors for the diversion of certain materials from the waste stream, derived from the EPA 
WARM model. 

Notes

2. Hayward Climate Action Plan (October, 2009) - pg. 170
3. County of San Bernardino Greenhouse Gas Emissions Reduction Plan (September 2011) - pg. 91

Assumes average cost of a commercial recycling receptacle to be $500 and ongoing additional maintenance to be $20 per receptacle.

1. DRAFT City of Stockton Climate Action Plan (February 2012) - pg. C-77,C-78

All cities are assumed to have a baseline year diversion rate of 50%. This diversion has already been accounted for in the baseline year 
landfilled solid waste tonnage.
CAGR growth rates were calculated based on population growth.

References

GHG Emissions Calculations assume a landfill methane recovery rate of 60%.

Municipal Costs and Savings 
Calculations

Dollars (Assumes average cost of commercial recycling 
receptacle is $500.)

Municipal Costs and Savings
Dollars
Dollars

Dollars

Cost may include additional staff time.  
Estimated staff time per year



Key Assumptions for Calculations:
Target number of trees planted on 
City-owned property

500 Trees

Capital cost per tree ($0 if to be 
paid for through grant funding)

$79 Dollars per Tree

Staff time needed for this measure 0.04
Full Time 

Equivalent (FTE)
Calculations:

0.0121

500

GHG Emission Reduction
Annual GHG 

emissions reduced =
6

Cost per tree= $79 

Number of trees 
planted=

500

 Capital cost to City= $39,500 

Maintenance cost= $34 

Maintenance costs = $17,000

FTE = 0.04

$/FTE = $100,000

Staff time cost = $4,000 

Municipal Cost = $60,500 

Municipal Savings = $0 

MT CO2e

Capital cost = (cost per tree x number of trees planted) 

Where:

Dollars/tree  (McPherson, et al)

Maintenance cost = maintenance cost per tree x number of trees planted

References

Estimated staff time per year

Dollars

Dollars

Municipal Costs and Savings 
Calculations

Municipal Costs and Savings

FTE cost per year

Staff time needed to develop policy/ordinance and apply for funding.

1. California Air Pollution Control Officers Association (CAPCOA) Quantifying Greenhouse Gas Mitigation Measures (August 2010) - pg. 
403
2. McPherson, et al  as cited in Stockton Draft CAP - http://www.stocktongov.com/government/boardcom/clim.html

Dollars

Calculation Methodology and Equations

GHG Emission Reduction 
Calculations

GHG Emissions Reductions = Number of Trees Planted x Carbon Sequestration Rate

 = Average carbon sequestration (MT CO2/Tree)

 = Number of Trees Planted

Where:

Dollars/tree (McPherson, et al)

Dollars  

Dollars  

Note: There is no reduction in GHG emissions associated with preservation of existing trees or mitigation of trees removed. 

Trees/year

Notes

Carbon sequestration rate from CAPCOA Quantifying GHG Mitigation Measures Report. There is no reduction in GHG emissions 
associated with preservation of existing trees or mitigation of trees removed. Account for net new trees only.

City Government Tree Planting Program



Key Assumptions for Calculations:
Percent of households participating by 
2020

35% Percent

Percent of businesses participating by 
2020

35% Percent

Targeted percent residential energy 
savings

5% Percent

Targeted percent commercial energy 
savings

6% Percent

Staff time needed for this measure 0.02
Full Time Equivalent 

(FTE)

Calculations:

Rp= 35%

Cp= 35%

Rs= 5%

Cs= 6%

Re= 78,439,999
Rn= 5,355,948
Ce= 80,726,652
Cn= 2,354,906

1,304,065
4,686

1,610,497
2,473

Se=
Sg=

                                  1,000 

10
0.133
53.24

198
227
426

FTE = 0.02
$/FTE= $100,000

Municipal Cost = $1,900
Municipal Savings = $0

Residential $/kWh= $0.19

Residential $/therm= $0.92

Commercial $/kWh= $0.19

Commercial $/therm= $0.81

Community Costs and Savings 
C l l ti

Municipal Costs and Savings

Total savings = [Electricity Savings x $/kWh] + [Natural Gas Savings x $/therms]
Where:

California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast
California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast
California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast
California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast

Example:
Total savings = (340,750 x $0.21) + (6,500 x $1.02) = $78,187

Dollars
Dollars

Percent residential energy savings (applied 95% electricity, 
5% natural gas)

2020 residential natural gas usage (therms)
2020 commercial electricity use (kWh)

Residential electricity saved (kWh)
Residential natural gas saved (therms)

Commercial Reduction (MT CO2e)

Municipal Costs and Savings 
Calculations

Estimated staff time per year
FTE cost per year

Residential Reduction (MT CO2e)

Total Reduction (MT CO2e) in 2020
Staff time to participate in and promote existing programs.

GHG Emission Reduction Calculations

GHG Savings (MT CO2e) = (Se/1,000 × 0.133) + (Sg/10 × 53.2/1,000)
Where:

Residential or commercial electricity savings
Residential or commercial natural gas savings
= Conversion factor for kWh to MWh (electricity equation) or from kg to metric 
tons (natural gas equation)
= Conversion factor for therm to MMBtu
= Average projected emissions factor for electricity in 2020 in MT CO2e/MWh
= Average emissions factor for natural gas (kg CO2e/MMBtu)

Where:
Percent of residences participating in rebate and programs 
by 2020

Percent commercial energy savings (applied 95% electricity, 
5% natural gas)
2020 residential electricity usage (kWh)

2020 commercial natural gas usage (therms)

Resource Savings

Calculation Methodology and Equations

Commercial electricity saved (kWh)
Commercial natural gas saved (therms)

Percent of businesses participating in rebate and incentive 
programs by 2020

Energy Efficiency Outreach and Incentive Programs

GHG Emission Reduction

Resource Savings Calculations

Residential Electricity Savings (kWh) = Rp × Rs x 95% x Re                                                                                          
Residential Natural Gas Savings (therms) = Rp × Rs x 5% x Rn 
Commercial Electricity Savings (kWh) = Cp x Cs x 95%x Ce                                                                                     
Commercial Natural Gas Savings (kWh) = Cp x Cs x 5% x Cn                                                                        



Total residential savings= $252,084

Total commercial 
savings=

$301,555

Households = 12,864

Households participating 
= 

4,502

Commercial units = 2,178
Commercial units 

participating = 
762

Residential  Cost = Very Low to Low

Commercial Cost = Very Low to Low

Residential Savings = Very Low to Low

Commercial Savings = Very Low to Low

3. California Energy Commission, California Energy Demand 2010-2020, Adopted Forecast

Community Cost and Savings

Total number of projected commercial units in 2020

Total number of households projected in 2020

Households participating by 2020

Commercial units participating by 2020

Calculations
Dollars per year

Dollars per year

Dollars per household 
(varies depending on implementation)
Dollars per business
(varies depending on implementation)
Dollars per household
(varies depending on implementation)
Dollars per business
(varies depending on implementation)

1. Pacific Gas and Electricity Company. 2012. Energy Overview Tableau Reports.

Notes

References

Assumes that of the total percent reduction in energy use, 95% applies to electricity and 5% applies to natural gas. 

2. Rincon Consultants. November 2012. Cities Greenhouse Gas Emissions Inventories. 



Key Assumptions for Calculations:
Number of households audited by 
2020

750 Units

Number of businesses audited by 
2020

600 Units

Target percentage of energy savings 30% Percent

Staff time needed for this measure 0.05
Full Time Equivalent 

(FTE)
Calculations:

Ru= 750

Average residential unit 
size=

1,545

Audit to retrofit 
conversion rate=

40%

Rsf= 463,500
E= 30%

Residential electricity use 
intensity=

4.1

Residential natural gas 
use intensity=

0.3

Cu= 600
Average commercial unit 

size=
4,500

Audit to retrofit 
conversion rate=

40%

Csf= 1,080,000
E= 30%

Commercial electricity 
use intensity=

12.95

Commercial natural gas 
use intensity=

0.3

570,105
48,667

4,197,420
113,400

Se=
Sg=

                                 1,000 
10

0.133
53.24

                                     335 
1,162

FTE = 0.05
$/FTE= $100,000

Municipal Cost= $5,000
Municipal Savings = $0

Therms/square foot/year (Average natural gas usage 
intensity for residential buildings in therms/square 
foot/year [RASS]).

Commercial Square Feet (Csf) = Cu × 4,500
Commercial Electricity Energy Savings (kWh)=E × 0.40 × Csf × 12.95
Commercial Natural Gas Savings (therms)=E × 0.40 × Csf × 0.3

Residential electricity saved (kWh)
Residential natural gas saved (therms)

therms/square foot/year (Average natural gas usage 
intensity for commercial buildings in therms/square 
feet/year (CEC 2005 CEUS, page 184)).

Resource Savings Commercial electricity saved (kWh)
Commercial natural gas saved (therms)

Dollars

kWh/square foot/year (Average electric use intensity for 
commercial buildings in kWh/square feet/year (California 
Energy Commission [CEC] 2005 California End Use Survey 
[CEUS], page 184)).

Where:

= average projected 2020 electricity emissions factor (MT CO2e/MWh)
= average emissions factor for natural gas (kg CO2e/MMBtu)

GHG Emission Reduction 
Residential Reduction (MT CO2e) in 2020
Commercial Reduction (MT CO2e) in 2020

Municipal Cost and Savings 
Calculations

Staff time developing and administering program.
Staff time needed for this measure
Cost associated with staff time

GHG Emission Reduction Calculations

GHG Savings (MT CO2e) = (Se/1,000 × 0.133) + (Sg/10 × 53.20/1,000)
Where:

electricity savings
natural gas savings
= conversion factor for kWh to MWh (electricity equation) or from kg to metric 
= conversion factor for therm to MMBtu

Municipal Cost and Savings  
Dollars

Energy Audit and Retrofit Program
Calculation Methodology and Equations

# of commercial units or buildings audited by 2020

Average commercial unit/business size in square feet

Percentage of units that receive an audit that complete 
energy efficiency installation (Energy Savvy)
Square feet of commercial space upgraded by 2020
Target percentage of energy savings

# residential units audited by 2020

Square feet/dwelling unit (California Energy Commission 
[CEC] 2010 Residential Appliance Saturation Survey [RASS])

Percentage of units that receive an audit that complete 
energy efficiency installation (EnergySavvy 1)
# square feet of residential space retrofitted by 2020
Target percentage of energy savings
kWh/square foot/year (Average electric use intensity for 
residential buildings in kWh/square foot/year [RASS]).

Resource Savings Calculations

Residential Square Feet (Rsf) = Ru × 1,545
Residential Electricity Energy Savings (kWh)=E × 0.40 × Rsf × 4.1
Residential Natural Gas Savings (therms)=E × 0.40 × Rsf × 0.3 



Residential $/kWh= $0.19

Residential $/therm= $0.92

Commercial $/kWh= $0.19

Commercial $/therm= $0.81

$153,094
$872,574

Total cost of residential 
retrofit =

$10,000

Available residential 
rebates = 

$3,000

Total cost of commercial 
retrofit =

$4,545

Available commercial 
rebates = 

$2,273

Residential Cost = $7,000

Commercial Cost = $2,273

Residential Savings = $204
Commercial Savings = $1,454

9. PG&E Customized Retrofit Incentives - http://www.pge.com/mybusiness/energysavingsrebates/rebatesincentives/ief/
10. SCE Financial Incentives for Energy Efficiency - http://www.socalgas.com/documents/business/EECIPFactSheet.pdf
11. U.S. Department of Energy (DOE). 2011a. Home Energy Saver. Available:
<http://hes.lbl.gov/consumer>. Accessed: July 6, 2011.
12. American Council for an Energy-Efficient Economy (ACEEE), Berkeley RECO Case Study - http://aceee.org/sector/local-policy/case-
studies/berkeley-california-residential-energ

Dollars per business (costs will vary depending on the extent 
of the retrofit; costs shown here are based on a 20-30% 
energy savings)
Dollars per household
Dollars per business

6. Energy Information Administration, 1995 Commercial Buildings Energy Consumption Survey - 
http://www.eia.gov/emeu/consumptionbriefs/cbecs/pbawebsite/retailserv/retserv_howlarge.htm

Total savings = [Electricity Savings x $/kWh] + [Natural Gas Savings x $/therms]
Where:

California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast
California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast
California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast
California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast

Residential Savings ($/year)
Commercial Savings ($/year)

References

1. EnergySavvy 1 - Energy Audit Programs That Work http://www.energysavvy.com/blog/2010/09/14/energy-audit-programs-that-work/ 
2. NEEBPG - Residential Audit Programs Best Practices Report http://www.eebestpractices.com/pdf/BP_R7.PDF
3. California Energy Commission [CEC] 2010 Residential Appliance Saturation Survey [RASS] - http://www.energy.ca.gov/appliances/rass/
4. PG&E Energy House Calls - http://www.energyhousecalls.com/?WT.mc_id=GSEHC154&WT.srch=1&gclid=CJ6xi8_jmLMCFQSqnQodsAEAiA
5. Energy Upgrade California - http://www.pge.com/myhome/saveenergymoney/energysavingprograms/euca.shtml

Cost per home (average based on retrofits that achieve a 20-
30% energy savings - EnergySavvy 2)

Community Costs and Savings

Dollars per household (costs will vary depending on the 
extent of the retrofit; costs shown here are based on a 20-
30% energy savings)

Audit to retrofit conversion rates and energy savings vary significantly by program. In a study of 16 audit programs around the country, audit to 
retrofit conversion rates ranged from 30% to 50% (Energy Savvy). 

This is based on average energy consumption. Programs that emphasize audits and retrofits to buildings constructed prior to Title 24 (1980), will 
see greater reductions. 

When combining energy measures, the City should be aware of double-counting emission reductions. Some actions in this measure overlap with 
actions in Measures 3a and 3d, and this overlay diminishes the overall effectiveness of the measure and its actions. If the City selects both 
measures, it should lower the commitment established in terms of units or percent reduction in order to address the issue of double-counting.

PG&E offers $0.09/kWh (PG&E Customized Retrofit 
Incentives) and SCE offers $1.00/therm (SCE Financial 
Incentives for Energy Efficiency) for retrofit projects, with 
the total incentive capped at 50% of the measure cost

Energy Upgrade California offers rebates ranging from 
$2,000-$4,000 ($3,000 rebate for 30% energy savings).

Community Costs and Savings 
Calculations

Cost per commercial unit ($1.01 per square
foot - AECOM 2010; Gregerson 1997)

Notes

7. CONSOL. August 2008. Meeting AB 32 -- Cost-Effective Green House Gas Reductions in the Residential Sector, available at: 
http://www.cbia.org/go/cbia/?LinkServID=D3BFD657-F8E2-4F63-97B404B55FD856B5&showMeta=0

13. EnergySavvy 2 - Efficiency Programs http://www.energysavvy.com/blog/2011/12/01/efficiency-program-qa-when-the-in-home-audit-is-the-
retrofit/

8. PG&E Third Party Screen and Certification of Home Improvement Contractors -
http://www.egia.org/Academy/rockymountainexchange2011/docs/JaneKruse.pdf



Key Assumptions for Calculations:
Residential units upgraded by 2020 100  Units

Staff time needed for this measure 0.04
Full Time Equivalent 

(FTE)

Calculations:

Ru= 100

Average residential unit 
size=

1,545

Rsf= 154,500

E= 35%

Residential electricity 
use intensity=

4.1

Residential natural gas 
use intensity=

0.3

221,708
18,926

Se=
Sg=

1,000
10

0.133
53.24

GHG Emission Reduction 130

FTE =  0.04
$/FTE= $100,000

Municipal Cost= $4,000
Municipal Savings = $0

Residential $/kWh= $0.19
Residential $/therm= $0.92

Total Community 
Savings =

$59,537

Community Cost = $0
Community Savings = $595

When combining energy measures, the City should be aware of double-counting emission reductions. Some actions in this measure overlap with 
actions in Measures 3a and 3d, and this overlay diminishes the overall effectiveness of the measure and its actions. If the City selects both 
measures, it should lower the commitment established in terms of units or percent reduction in order to address the issue of double-counting.

Income-Qualified Energy Efficient Weatherization Programs

Residential electricity saved (kWh)
Residential natural gas saved (therms)

The first-year energy savings for LIHEAP households is approximately 34.5% or $437 (ORNL). The average energy savings per low-income housing 
unit for Weatherization Assistance is estimated by the State of California Department of Community Services and Development (CSD) to be $418 
per year. 

Calculation Methodology and Equations

Resource Savings Calculations

Residential Square Feet (Rsf) = Ru × 1,545
Residential Electricity Energy Savings (kWh)=E × Rsf × 4.1 
Residential Natural Gas Savings (therms)=E × Rsf × 0.3

Residential units upgraded by 2020
Square feet/dwelling unit California Energy Commission 
[CEC] 2010 Residential Appliance Saturation Survey 
[RASS])
Square feet of residential space upgraded by 2020
Average first-year weatherization energy savings (Oak 
Ridge National Laboratory  (ORNL) 2010 Weatherization 
Assistance Program Technical Memorandum: Background 
Data and Statistics. Page 5.)

kWh/square foot/year (Average electric use intensity for 
residential buildings in kWh/square foot/year [RASS]).

Therms/square foot/year (Average natural gas usage 
intensity for residential buildings in therms/square 
foot/year [RASS]).

Community Cost and Savings
Dollars per household

Resource Savings

= conversion factor for therm to MMBtu
= average projected emissions factor for electricity in 2020 in MT CO2e/MWh
= average emissions factor for natural gas (kg CO2e/MMBtu)
MT CO2e

Residential cost savings = [Electricity Savings x $/kWh] + [Natural Gas Savings x $/therms]

California Energy Commission, California Energy Demand 
California Energy Commission, California Energy Demand 

GHG Emission Reduction Calculations

GHG Savings (MT CO2e)=(Se/1,000 × 0.133)+(Sg/10 × 53.2/1,000)

electricity savings

PG&E and SoCalGas contract with CAPSLO to provide weatherization services to the region as part of the statewide Energy Savings Assistance 
Program (ESAP).  http://www.cpuc.ca.gov/PUC/energy/Low+Income/liee.htm 

Dollars per year
Dollars
Dollars

Where:

Where:

natural gas savings
= conversion factor for kWh to MWh (electricity equation) or from kg to metric 

Staff time coordinating with CAPSLO and local utilities, and conducting outreach.
Municipal Costs and Savings 

Calculations

Municipal Costs and Savings  

Dollars per household

Staff time needed for this measures

Notes

Community Costs and Savings 
Calculations

For low-income households: no-cost weatherization under Energy Savings Assistance Program. For middle-income households: free 
weatherization under PG&E's Middle Income Direct Install program.

Residential Savings



5. California Flex Your Power - http://www.fypower.org/feature/lowincome/  

1. CSD - Helps Low-Income Families Manage and Reduce Energy Costs  http://www.csd.ca.gov/Contractors/documents/Energy%20tab/LIHEAP-
DOE%20Fact%20Sheet%20%282008%29.pdf
2. California Energy Commission [CEC] 2010 Residential Appliance Saturation Survey [RASS] - http://www.energy.ca.gov/appliances/rass/
3. ORNL 2010 Weatherization Assistance Program Technical Memorandum: Background Data and Statistics (page 5) - 
http://weatherization.ornl.gov/pdfs/ORNL_TM-2010-66.pdf
4. California Energy Commission (CEC) 2005 California End Use Survey - http://www.energy.ca.gov/2006publications/CEC-400-2006-005/CEC-400-
2006-005.PDF

6. PG&E Direct Install -http://www.staplesenergy.com/residential-case-studies/pge-middle-income-direct-install-program

References



Key Assumptions for Calculations:
New residential units exceeding State 
standards

50 Units

New non-residential buildings 
exceeding State standards

75 Units

Target percentage of energy savings 
above State standards

20% Percent

Staff time needed for this measure 0.04
Full Time Equivalent 

(FTE)
Calculations:

Ru= 50

Average residential 
unit size=

1,545

Rsf= 77,250

E= 20%

Eec= 32.8%

Egc= 85.7%

CSP= 25%

Residential electricity 
use intensity=

4.1

Residential natural gas 
use intensity=

0.3

Cu= 75

Average commercial 
unit size=

4,500

Csf= 337,500

E= 20%

Eec= 64%

Egc= 70%

CSP= 30%

Commercial electricity 
use intensity=

12.955

Residential Square Feet (Rsf) = Ru × 1,545
Residential Electricity Energy Savings (kWh) = E × Eec × Rsf × (1 - CSP) × 4.1
Residential Natural Gas Savings (therms) = E × Egc × Rsf × (1 - CSP) × 0.3

Resource Savings Calculations

# of new residential units exceeding State standards by 
2020

Calculation Methodology and Equations

Target percentage of energy savings above State 
standards
Percent of single family electricity use covered by Title 24 
(Statewide Energy Efficiency Collaborative [SEEC] 2011 
Greenhouse Gas Forecasting Assistant, page 7)

Square feet/dwelling unit (California Energy Commission 
[CEC] 2010 Residential Appliance Saturation Survey 
(RASS))
# square feet of residential space that exceed State 
standards by 2020

Incentives for Exceeding Title 24 Building Energy Efficiency Standards

Percent of single family natural gas use covered by Title 
24 (SEEC 2011 Greenhouse Gas Forecasting Assistant, 
page 7)
Percent single family residential energy savings above 
current State standards (CEC 2013 Building Efficiency 
Standards, slide 11)

kWh/square foot/year (Average electric use intensity for 
residential buildings in kWh/square foot/year [RASS]).

Therms/square foot/year (Average natural gas usage 
intensity for residential buildings in therms/square 
foot/year [RASS]).

Percent of commercial natural gas use covered by Title 24 
(SEEC 2011 Greenhouse Gas Forecasting Assistant, page 
9)
Percent non-residential energy savings above current 
State standards (CEC 2013 Building Efficiency Standards, 
slide 17)
kWh/square foot/year (Average electric use intensity for 
commercial buildings in kWh/square feet/year (California 
Energy Commission [CEC] 2005 California End Use Survey 
[CEUS]))

# of new square feet of commercial space that exceeds 
State standards by 2020
Target percentage of energy savings above State 
standards
Percent of commercial electricity use covered by Title 24 
(SEEC 2011 Greenhouse Gas Forecasting Assistant, page 
9)

# of commercial units or buildings audited by 2020

Average square feet for all commercial buildings (Energy 
Information Administration)

Commercial Electricity Energy Savings (kWh)= E × Egc × (1 - CSP) × 12.95 × Csf
Commercial Natural Gas Savings (therms)=E × Egc × (1 - CSP) × 0.3 × Csf
Where:



Commercial natural 
gas use intensity=

0.35

15,583
3,476

391,759
11,576

Se=
Sg=

1,000

10
0.13

53.24
21

114

FTE = 0.04
$/FTE= $100,000

Municipal Cost= $4,000
Municipal Savings = $0

Residential $/kWh= $0.19

Residential $/therm= $0.92

Commercial $/kWh= $0.19

Commercial $/therm= $0.81

Total residential 
savings = $6,158

Total commercial 
savings = $82,244

Average residential 
Cost = 

$0.91

Average commercial 
Cost = 

$1.25

Residential Cost = $1,406
Commercial Cost = $5,625

Residential Savings = $123

Commercial Savings = $1,097

GHG Emission Reduction Calculations

GHG Savings (MT CO2e) = (Se/1,000 × 0.133) + (Sg/10 × 53.2/1,000)

electricity savings
natural gas savings
= conversion factor for kWh to MWh (electricity equation) or from kg to metric 
tons (natural gas equation)
= conversion factor for therm to MMBtu
= average projected emissions factor for electricity in 2020 in MT CO2e/MWh
= average emissions factor for natural gas (kg CO2e/MMBtu)

Where:

References

1. 2005 California End Use Survey http://www.energy.ca.gov/ceus/
2. CEC 2013 Building Efficiency Standards, slide 17 - http://www.energy.ca.gov/title24/2013standards/rulemaking/documents/2012-05-
31_2013_standards_adoption_hearing_presentation.pdf
3. SEEC 2011 Greenhouse Gas Forecasting Assistant, page 7 - http://californiaseec.org/documents/forecasting-tools/seec-forecast-assistant-
documentation

Dollars per household

Dollars per household
Dollars per business 

Title 24 covers only 32.8% of single family residential electricity use and 85.7% of natural gas use (SEEC, page 7). 2013 Title 24 updates are 
expected to reduce single family residential energy use by 25% and multifamily residential by 14% (CEC).

Notes

Title 24 covers only 64% of commercial electricity use and 70% of natural gas use (SEEC, page 7). 2013 Title 24 updates are expected to reduce 
non-residential energy use by 30% (CEC).

Dollars per business 

Community Costs and Savings  

4. http://www.energy.ca.gov/title24/2008standards/ordinances/san_luis_obispo/CZ5_Cost-Effectiveness_Report-Final.pdf

Resource Savings

therms/square foot/year (Average natural gas usage 
intensity for commercial buildings in therms/square 
feet/year (CEC 2005 CEUS))

Residential electricity saved (kWh)
Residential natural gas saved (therms)
Commercial electricity saved (kWh)
Commercial natural gas saved (therms)

Municipal Costs and Savings 
Calculations

Municipal Costs and Savings  

California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast
California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast

Community Costs and Savings 
Calculations

GHG Emission Reduction
Residential Reduction (MT CO2e/year)

FTE cost
Dollars per year

Staff time developing new materials, identifying and adopting incentives.

Where:

Commercial Reduction (MT CO2e/year)

Total savings = [Electricity Savings x $/kWh] + [Natural Gas Savings x $/therms]

California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast
California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast

Estimated staff time per year to develop new program

Dollars per year

Residential Savings ($/year)

Commercial Savings ($/year)

Residential average cost to implement (sqft) - Projected 
PG&E Zone 5 Costs (US Department of Energy)

Commercial average cost to implement (sq ft) - Projected 
PG&E Zone 5 Costs (CA Department of Energy)



Key Assumptions for Calculations:
Number of Private LED street lights 
installed by 2020 

100 Street Lights

Number of other Private LED outdoor 
lights installed by 2020

400 Other Outdoor Lights

Staff time needed for this measure 0.04
Full Time Equivalent 

(FTE)
Calculations:

Nstreet = 100

Wi = 200

We = 50

h = 4,100
Cf = 1,000

Ntraffic = 0
Wi = 150

We = 15
h = 8,760

Cf = 1,000

Nother = 400

Wi = 150

We = 17

h = 3,650
Cf = 1,000

61,500
0

194,180
255,680

255,680
                         1,000 

0.133
GHG Emission Reduction 34

FTE = 0.04
$/FTE= $100,000

Maintenance 
savings per fixture =

$17

Maintenance 
savings =

$1,700

Municipal Cost= $4,000
Municipal Savings = $1,700

$/kWh= $0.19

Total capital savings 
= 

$48,579

Maintenance 
savings per fixture =

$17

Dollars (for streetlights and traffic signals)

Annual maintenance savings/fixture (City of Palo Alto)

Energy Efficient Public Realm Lighting Requirements

Where Street Lights:  

Where:
GHG Savings (MT CO2e)=(Se/1,000 × 0.133)

Annual maintenance savings/fixture (City of Palo Alto)
Municipal Costs and Savings 

Calculations

Dollars

Number of street lights installed lights
Average estimated power rating in watts of high pressure 
sodium street light (Department of Energy [DOE] 2004. U.S. 
Lighting Market Characterization)
Average power rating in watts of LED street lighting (DOE 
and PG&E 2008. LED Street Lighting)

Electricity saved from LED street lights (kWh)

= Se (electricity savings)
= conversion factor for kWh to MWh
= average projected emissions factor for electricity in 2020 in MT CO2e/MWh

Municipal Costs and Savings  

Electricity saved from LED traffic signals (kWh)
Resource Savings

MT CO2e/year

Total Savings = kWh reduced/year x $/kWh

California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast

Staff time needed to develop and adopt ordinance. Would be incorporated into permitting process.
Estimated staff time to develop requirements

Where:

Dollars

Dollars 
Dollars

Total electricity saved (kWh) 

GHG Emission Reduction Calculations

Calculation Methodology and Equations

Total electricity saved (kWh) = (N x (Wi-We) x (h/Cf) 

Resource Savings Calculations

Electricity saved from LED "other" public realm lighting (kWh)

Number of other outdoor installed lights
Average estimated power rating in watts of public realm 
lighting (DOE 2004)
Average power rating in watts of LED public realm lighting 
(DOE 2004)
Number of hours per year operating
Conversion factor for W to kW

Average estimated power rating in watts of incandescent 
Average power rating in watts of LED traffic signal light 
Number of hours per year operating (24 hours a day)
Conversion factor for W to kW

Where Other Outdoor Public Realm Lighting:  

Number of hours per year operating
Conversion factor for W to kW

Where Traffic Signals:  
Number of traffic installed lights



Total maintenance 
savings = 

$6,800

Number of units 
installed =

100

Cost per unit 
installed =

$350

Total cost= $35,000

Available rebates = $125

Net cost = $22,500

Number of units 
installed =

400

Cost per unit 
installed =

$300

Cost installation = $120,000
Available rebates = $100

Net cost = $80,000
Community Cost = $205

Community Savings 
=

$114

7. Western Pacific Signal 2011; eLightBulbs 2011; Energy Solutions 2008; PNNL 2010 from Stockton Draft CAP - 
http://www.stocktongov.com/files/ClimateActionPlanDraftFeb2012.pdf

8. Palo Alto - Demonstration Assessment of Light-Emitting Diode (LED) Roadway Lighting on Residential and Commercial Streets - 
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/gateway_palo-alto.pdf

Dollars ($100 for 150 watt unit replaced - PG&E) 

Dollars (total cost - available rebates)

6. PG&E LED Streetlight Rebates - 
http://www.pge.com/mybusiness/energysavingsrebates/rebatesincentives/ref/lighting/lightemittingdiodes/incentives/index.shtml 

Dollars per light
Dollars per light

Where Other  Outdoor Lighting (in Public Realm):  

Units

Dollars/unit (Energy Solutions 2008; PNNL 2010)

Dollars

References

1. PG&E Streetlight program - 
http://www.pge.com/mybusiness/energysavingsrebates/rebatesincentives/ref/lighting/lightemittingdiodes/streetlightprogram.shtml
2. PG&E LED Street Light Turnkey Replacement Service -
http://www.pge.com/mybusiness/energysavingsrebates/rebatesincentives/ref/lighting/lightemittingdiodes/ledturnkey/
3. DOE U.S. Lighting Market Characterization Study. National Lighting Inventory and Energy Consumption Estimate -  
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/lmc_vol1_final.pdf
4. DOE and PG&E LED Street Lighting study - http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/gateway_sf-streetlighting.pdf
5. IES Model Lighting Ordinance - http://www.ies.org/PDF/MLO/MLO_FINAL_June2011.pdf

Community Cost and Savings  

Dollars

Dollars/unit ($125 for 200 watt unit replaced - PG&E) 

Where Streetlights:

Dollars (total cost - available rebates)

Total Capital Cost = [Number of units installed x cost per unit] – [Available rebates]

Units

Dollars (other public realm lighting)

Dollars/unit (Energy Solutions 2008; PNNL 2010)

Notes

Community Cost and Savings 
Calculations



Key Assumptions for Calculations:
Number of commercial solar PV 
installations (between 2013-2020)

180 Systems

Number of residential solar PV 
installations (between 2013-2020)

350 Systems

Number of residential solar water 
heaters installed by 2020* 

167 Systems

Staff time needed for this measure 0.08
Full Time Equivalent 

(FTE)

Calculations:

Csi = 180
Rsi = 350

Rsw = 17

Rswg = 150

Acsi = 46.9

Arsi = 5.4

Ee = 2,945

Eg = 139

Conversion factor = 1,900

3,666,782
20,892

16,039,800

Se=
Sg=

1,000
10

0.133
53.24

GHG Emission Reduction 2,732

FTE = 0.08
$/FTE $100,000

Municipal Cost = $8,000

Municipal Savings = $0

Residential $/kWh= $0.19

Commercial 
$/kWh=

$0.19

*Approximately 0.013 installations per household as a result of the Solar Water Heating 
program established under Assembly Bill 1470, the Solar Thermal Heating Act of 2007.

GHG Emission Reduction Calculations

GHG Savings (MT CO2e) = (Se/1,000 × 0.133) + (Sg/10 × 53.2/1,000)

electricity savings
natural gas savings
= conversion factor for kWh to MWh (electricity equation) or from kg to metric 
= conversion factor for therm to MMBtu
= average projected emissions factor for electricity in 2020 in MT CO2e/MWh

Residential electricity saved (kWh)
Residential natural gas saved (therms)
Commercial electricity saved (kWh)

Commercial cost savings = [Electricity Savings x $/kWh]
Residential cost savings = [Electricity Savings x $/kWh] + [Natural Gas Savings x $/therms]

Dollars per year
Dollars per year

Dollars per year

= average emissions factor for natural gas (kg CO2e/MMBtu)
MT CO2e

Small Solar Photovoltaic (PV) Incentive Program

Where:

Where:

average expected residential solar water heater savings  in 
therms per year (CSI 2 - 2012 Thermal Program Cal Solar 
statistics)
conversion factor from kW to kWh per year (Solar Energy 
Industries Association [SEIA] Solar Radiation Conversion 
Map)

Resource Savings

Estimated staff time per year to develop new program
Staff time developing new materials and performing marketing and outreach activities.

Municipal Costs and Savings 
Calculations

Municipal Costs and Savings

Calculation Methodology and Equations

Resource Savings Calculations

Commercial Electricity Energy Savings (kWh)= Csi × Acsi × 1,900 
Residential Electricity Energy Savings (kWh)= (Rsi × Arsi × 1,900) + (Rsw × Ee)
Residential Natural Gas Energy Savings (therms) =  Rswg × Eg

# of commercial solar installations by 2020
# of residential solar installations by 2020
# of residential solar electric water heater installations by 
2020 (assumes 10% electric)
# of residential solar natural gas water heater installations 
by 2020 (assumes 90% natural gas)

average commercial solar installation size in kW (Cal Solar 
Initiative [CSI 1])
average residential solar installation size in kW (CSI 1)
average expected residential solar water heater savings in 
kWh per year (California Solar Initiative (CSI 2) Thermal 
Program Cal Solar statistics)

California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast
California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast

Where:



Residential 
$/therm=

$0.92

Total residential 
savings =

$715,909

Total commercial 
savings =

$2,983,403

Commercial solar 
installed cost = 

$4.38

Residential solar 
installed cost =

$5.46

Total cost of 
installed 

commercial solar =
$36,975,960

Total cost of 
installed residential 

solar =
$10,395,840

Residential solar 
water heater cost = 

$4,650

Available rebates = $2,175

Cost of solar hot 
water heater with 

rebate =
$2,475

Total cost of solar 
water heaters =

$413,325

Residential Cost = $20,907
Commercial Cost = $205,422
Residential Savings 

=
$1,385

Commercial Savings 
=

$16,574

Notes

Commercial and residential installation size assumptions are the averages for San Luis Obispo County PV installations for completed and PBI 
projects (Cal Solar). The installation size uses the CSI rating, which accounts for a design factor, and is a more accurate reflection of energy 
generated by the installation. Solar water heater savings is an average of the expected savings for all the projects that have applied for the CSI-
Thermal rebate in San Luis Obispo County (CSI 2). 

References

The model assumes that solar water heaters are installed in combination with both electric and natural gas water heaters. The model assumes 
that 90% of the systems installed offset natural gas water heaters; 10% offset electric water heaters.

5. http://www.nrel.gov/docs/fy11osti/48986.pdf

Installed cost of conventional natural gas system is $1,350 and installed cost of residential solar water heaters: $6,000 (National Renewable 
Energy Lab).
Between 2006 and 2012, 1,410 kW of residential solar PVs were installed in Paso Robles (266 units at 5.3 kW each) and 4,339 kW of 
commercial solar PVs were installed. This excludes income-qualified solar PV installations.

7. National Renewable Energy Lab, August 2012 - http://www.nrel.gov/solar/
8. Go Solar CA - http://www.gosolarcalifornia.ca.gov/

Dollars per household
Dollars per business

Dollars per household

Dollars per business

Commercial Solar Installations per watt (Green Tech 
Media)
Residential Solar Installations per watt (Green Tech 
Media)

Dollars

Dollars (Incremental installed cost of solar hot water 
heater (National Renewable Energy Lab, August 2012))
Dollars (available Rebate for replacing natural gas heater 
with solar (Go Solar CA))

Dollars (cost of solar hot water heater installation minus 
rebate)

Dollars

Dollars

Community Costs and Savings 
Calculations

Dollars

Dollars

Community Cost and Savings

California Energy Commission, California Energy Demand 
2010-2020, Adopted Forecast

6. http://www.greentechmedia.com/research/ussmi

1. Cal Solar - http://www.californiasolarstatistics.ca.gov/
2. California Solar Initiative CSI-Thermal Program - http://www.gosolarcalifornia.ca.gov/solarwater/index.php
3. CEC Planning and Permitting Resources For Renewable Energy Systems - http://www.energy.ca.gov/localgovernment/planning_resources/
4. SEIA Solar Radiation Conversion Map - http://www.getsolar.com/blog/what-can-one-kilowatt-of-solar-do-for-you/13483/



Key Assumptions for Calculations:
Number of low-income residential solar 
PV installations by 2020

120 Systems

Number of low-income residential solar 
water heaters installed by 2020

25 Systems

Staff time needed for this measure 0.02 Full Time Equivalent 

Calculations:

Rsi= 120

Rsw= 2.5

Rswg= 22.5

Arsi= 5.4

Ee= 2,945

Eg= 139

Conversion factor= 1,900

1,247,683
3,128

Se=
Sg=

1,000
10

0.13
53.24

GHG Emission Reductions 183

FTE = 0.02
$/FTE= $100,000 

Municipal Cost= $2,000 
Municipal Savings = $0 

Residential $/kWh= $0.19

Residential $/therm= $0.92

Total residential 
savings =

$239,937

Community Cost = $0
Community Savings = $1,655

Income-Qualified Solar PV Program
Calculation Methodology and Equations

Resource Savings Calculations

Residential Electricity Energy Savings (kWh)= (Rsi × Arsi × 1,900) + (Rsw × Ee)
Residential Natural Gas Energy Savings (therms) =  Rswg × Eg

# of low-income residential solar PV installations
# of low-income residential solar electric water heater installations by 2020 
(assumes 10% electric)
# of residential solar natural gas water heater installations by 2020 (assumes 
90% natural gas)
average residential solar installation size in kW (Cal Solar Initiative [CSI 1])
average expected residential solar water heater savings in kWh per year 
(California Solar Initiative (CSI 2) Thermal Program Cal Solar statistics)
average expected residential solar water heater savings  in therms per year 
(CSI 2 - 2012 Thermal Program Cal Solar statistics)
conversion factor from kW to kWh per year (Solar Energy Industries 
Association [SEIA] Solar Radiation Conversion Map)

Resource Savings
Residential electricity saved (kWh)
Residential natural gas saved (therms)

GHG Emission Reduction Calculations

GHG Savings (MT CO2e) = (Se/1,000 × 0.133) + (Sg/10 × 53.2/1,000)

electricity savings
natural gas savings
= conversion factor for kWh to MWh (electricity equation) or from kg to metric tons (natural gas 
= conversion factor for therm to MMBtu
= average projected emissions factor for electricity in 2020 in MT CO2e/MWh
= average emissions factor for natural gas (kg CO2e/MMBtu)

Where:

Municipal Costs and Savings 
Calculations

Municipal Costs and Savings
Dollars per year
Dollars per year

Dollars per year

MT CO2e

Residential savings = [Electricity Savings x $/kWh] + [Natural Gas Savings x $/therms]

California Energy Commission, California Energy Demand 2010-2020, Adopted 
Forecast
California Energy Commission, California Energy Demand 2010-2020, Adopted 
Forecast

Estimated staff time per year to develop new program
Staff time for collaboration and outreach.

Where:

1. California Solar Initiative (CSI) - http://www.californiasolarstatistics.ca.gov/
2. California Solar Initiative CSI-Thermal Program - http://www.gosolarcalifornia.ca.gov/solarwater/index.php
3. CEC Planning and Permitting Resources For Renewable Energy Systems - http://www.energy.ca.gov/localgovernment/planning_resources/
4. SEIA Solar Radiation Conversion Map - http://www.getsolar.com/blog/what-can-one-kilowatt-of-solar-do-for-you/13483/

The model assumes that solar water heaters are installed in combination with both electric and natural gas water heaters. The model assumes that 90% of the systems 
installed offset natural gas water heaters; 10% offset electric water heaters.

Dollars

Community Costs and Savings 
Calculations

Community Costs and Savings
Dollars per household
Dollars per household (Assumes to be paid for through programs.)

Notes

Residential installation size assumptions are the averages for San Luis Obispo County PV installations for completed projects (Cal Solar 1). The installation size uses the 
CSI rating, which accounts for a design factor, and is a more accurate reflection of energy generated by the installation. Solar water heater savings is an average of the 
expected savings for all the projects that have applied for the CSI-Thermal rebate in San Luis Obispo County (Cal Solar 2). 

References



Key Assumptions for Calculations:
Miles of new bike lane by 2020 20 Miles
Staff time needed for this measure 0.03 Full Time Equivalent (FTE)
Calculations:

City Area = 19.9
Forecast VMT (2020) = 194,102,084

Decrease in VMT (B) = 1.0%

VMT reduction for installing 
bicycle racks (D)= 

0.06%

Resource Savings
Total 

VMT Reduction =
2,062,335

Where:
Cef =

0.000374

GHG Emission Reduction Total GHG Savings =   771

FTE = 0.03
$/FTE= 100,000

Municipal Cost = $3,000

Municipal Savings = $0
Community VMT Reduced= 2,062,335
Community operating cost 

per mile  =
$0.57

Average round trip length = 17.82
Round trips switching from 

driving to biking = 
115,731

Cost per mile of new bicycle 
lane = 

$40,000

Total cost of new bicycle 
lanes = 

$800,000

Cost of bicycle parking = $0

Community Cost = $0

Community  Savings = $10

5. SLO COG RTP - http://www.slocog.org/cm/Programs_and_Projects/2010_Regional_Transportation_Plan.html

The following  is provided for informational purposes:
Cost of infrastructure development is highly variable. Cost estimates for bicycle infrastructure: Class I Bike Path - approximately $1,000,000 per mile; Class II Bike Lanes - $10,000 - 
$1,000,000 per mile (depending on level of roadway improvement required); Class III Bike Routes - $2,000 - $60,000 per mile (depending on the level of treatment; route signage only 
would be lower end, signage and shoulder striping, pavement markings, signal actuation would be higher end). The cost per mile of sidewalk is approximately $250,000. 

Staff time required for developing policies and acquiring grant funding for bicycle infrastructure. There would be minimal additional costs 
associated with staff time needed for plan checks; however, this cost will be absorbed through development/permitting fees.

Dollar (Bicycle parking standards for non-residential development went into 
effect January 1, 2001 as part of California Green Building Standards Code, and 
are therefore now a cost associated with doing business-as-usual)

Dollars per mile (Assumes $40,000 per mile average. Actual cost would depend 
on the type of bicycle lane being installed - see notes below)

Dollars

Calculation methodology derived from CAPCOA measures  SDT-5 and SDT-6

Notes

Community Costs and Savings

Dollars per person (Assumes cost of bike lanes would be incurred by the City 
through grant funding and private developers.)

Municipal Costs and Savings  

Dollars

Municipal Costs and Savings  
Calculations

Community Costs and Savings 
Calculations

MT CO2e  

Dollars per year

Dollars

Dollars per trip (Savings varies depending on how many bicycle trips are made by 
a single person.)

Estimated staff time per year to develop new program

Dollars (Assumes that grant funding would be used to implement bicycle 
infrastructure. Minimal costs would occur as a result of incorporating multi-
modal improvements into pavement resurfacing, restriping, and signalization 
operations (less than $5,000).)

Dollars per year

Miles (Fehr & Peers)

Round trips

Bicycle Network

Estimated VMT reduction factor for incorporating bike lanes into street design 
(CAPCOA) (Assumes 1% decrease in VMT per mile of new bike lane per square 
mile area. Maximum reduction capped at 1% to avoid double counting from 
alternative travel related VMT reductions.)

Calculation Methodology and Equations

VMT Reduction = (A*B)+(A*D)

VMT in 2020

Resource Savings Calculations

Percent - (CAPCOA, SDT-6)

Square Miles

References and Links
1. CAPCOA, Quantifying Greenhouse Gas Mitigation Measures (2010): 
    http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-Quantification-Report-9-14-Final.pdf
2. Cambridge Systematics.  Moving Cooler: An Analysis of Transportation Strategies for Reducing Greenhouse Gas Emissions (2009). 
http://www.movingcooler.info/Library/Documents/Moving%20Cooler_Appendices_Complete_102209.pdf
3. Sacramento Metropolitan Air Quality Management District (SMAQMD) Recommended Guidance for Land Use Emission Reductions. (p.13) 
http://www.airquality.org/ceqa/GuidanceLUEmissionReductions.pdf
4. US Department of Transportation, http://www.nhtsa.gov/people/injury/pedbimot/bike/Safe-Routes-2002/safe.html#8

VMT per year

GHG Emission Reduction Calculations
GHG Savings = VMT Reduction × Cef 

Composite emission factor; MT CO2 per VMT (EMFAC 2011)



Key Assumptions for Calculations:
Miles of sidewalk added by 2020 20 Miles

Staff time needed for this measure 0.03
Full Time Equivalent 

(FTE)

Calculations:

Forecast VMT (2020) = 194,102,084
Percent VMT reduction 

from pedestrian network 
improvements (A) =

0.5%

Traffic Calming Selected? Yes
Percent VMT reduction 

from  traffic calming 
improvements (B) =

0.25%

Resource Savings Total VMT Reduction = 1,455,766

Where:
Cef =

0.000374

GHG Emission Reduction Total GHG Savings =   544

FTE = 0.0
$/FTE= 100,000

Municipal Cost = $3,000

Municipal Savings = $0

Community VMT Reduced= 1,455,766

Community operating cost 
per mile  =

$0.57

Cost per mile of new 
sidewalk = 

$250,000

Total cost of new bicycle 
lanes = 

$5,000,000

Community Cost = $0

Community  Savings = Varies

Dollars per person (Assumes cost would be incurred by the 
City through grant funding and the private developer.)
Dollars per person (Varies based on number of trips made by 
foot and distance travelled. Savings of $0.555 per mile.)

Municipal Costs and Savings  

Dollars (Assumes that grant funding would be used to 
implement pedestrian infrastructure. Minimal costs would 
occur as a result of incorporating multi-modal improvements 
into pavement resurfacing, restriping, and signalization 
operations (less than $5,000).)
Dollars

Dollars per year

Dollars

Dollars per mile

Dollars

1. CAPCOA, Quantifying Greenhouse Gas Mitigation Measures (2010): 
    http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-Quantification-Report-9-14-Final.pdf
2. Cambridge Systematics.  Moving Cooler: An Analysis of Transportation Strategies for Reducing Greenhouse Gas Emissions (2009). 
http://www.movingcooler.info/Library/Documents/Moving%20Cooler_Appendices_Complete_102209.pdf
3. Sacramento Metropolitan Air Quality Management District (SMAQMD) Recommended Guidance for Land Use Emission Reductions. (p.13) 
http://www.airquality.org/ceqa/GuidanceLUEmissionReductions.pdf

Notes

Calculation Methodology and Equations

VMT Reduction = Forecast VMT x A x B
VMT

GHG Emission Reduction Calculations
GHG Savings = VMT Reduction × Cef 

Composite emission factor; MT CO2 per VMT (EMFAC 2011)

The City's General Plan Circulation Element requires sidewalks or paths to be constructed on all public streets. LED lighted crosswalks are encouraged, 
particularly on routes to schools and/or public destinations where enhanced visibility is needed.

POLICY CE-1A calls for the City to to address the mobility needs of all users of the streets, roads and highways including bicyclists, children, persons with 
disabilities, motorists, movers of commercial goods, pedestrians, users of public transportation, and seniors by: establishing safe pedestrian and bicycle 
paths, for children and their parents to schools and other major destinations such as downtown, retail and job centers; maintaining mobility for all 
modes; and requiring new development to mitigate its impact on the transportation network.

References

Community Costs and Savings 
Calculations

Percent reduction in VMT (CAPCOA SDT-1)  

Community Costs and Savings

Pedestrian Network

Estimated staff time per year to develop new program
Dollars per year

MT CO2e  

VMT per year

Municipal Costs and Savings  
Calculations

Staff time required for review and approval of projects and acquiring grant funding for pedestrian infrastructure.

Percent reduction in VMT (CAPCOA SDT-2)

Resource Savings Calculations
Traffic Calming Selected (Yes or No from cell G17)



Key Assumptions for Calculations:
Percent Increase in Transit Service 30% Percent

Staff time needed for this measure 0.001
Full Time 

Equivalent (FTE)

Calculations:

Forecast VMT (2020) = 194,102,084
Coverage = 30%

Elasticity = 1.01

Mode = 1.5%

Adjustment = 0.67

% VMT Reduction =  0.3%

Resource Savings
Total VMT Reduction due to 
transit network expansion=

591,070

Where:
Cef =

0.000374

GHG Emission Reduction  Total GHG Savings =   221

FTE = 0.00
$/FTE = 100,000

Municipal Cost = $100
Municipal Savings = $0

Private VMT reduced = 591,070
Private vehicle operating cost 

= 
$0.57

Private savings from avoided 
driving =

$333,955

Cost of transit fare = $2
City forecast (2020) 

population =
32,137

Number of people switching 
to from driving to transit =

98

Private cost from transit fares 
=

$196

Community Cost = $2
Community Savings = $3,413

Staff time required for coordinating with RTA/transit agencies.
Estimated staff time per year to develop new program
Dollars per year

Municipal Costs and Savings 
Calculations

4. SLO RTA - http://www.slorta.org/fares/rta

References

1. CAPCOA, Quantifying Greenhouse Gas Mitigation Measures (2010): http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-
Quantification-Report-9-14-Final.pdf
2. Transit Cooperative Research Program. TCRP Report 95 Traveler Response to System Changes – Chapter 10: Bus Routing and Coverage. 2004. (p. 
10-8 to 10-10)

Dollars per mile

Dollars

Dollars/day (may vary depening on pass) (SLO RTA)

Notes

Calculation methodology derived from CAPCOA measure TST-3.

3. US Census Journey to Work

Dollars

Municipal Costs and Savings

Calculation Methodology and Equations

Expand Transit Network

Dollars
Community Costs and Savings  

Resource Savings Calculations

GHG Emission Reduction 
Calculations

Dollars

Private costs and savings of increasing transit service, scaled to City population.  
VMT

Adjustments from transit ridership increase to VMT 
(CAPCOA,  Strategy TST-3, Page 277)
Percent

VMT

MT CO2e  

GHG Savings = VMT Reduction × Cef 

Composite emission factor; MT CO2 per VMT (EMFAC 2011)

% VMT Reduction = Coverage * Elasticity * Mode* Adjustment  (CAPCOA, Strategy TST-3, Page 277)
VMT in 2020
Percent increase in transit service

People

People

Community Costs and Savings 
Calculations

Dollars

Dollars

Elasticity of transit ridership with respect to service coverage 
(CAPCOA,  Strategy TST-3, Page 277)
Existing transit mode share, countywide (CAPCOA,  Strategy 
TST-3, Page 277)



Key Assumptions for Calculations:
Percentage reduction in headways 
(increase in frequency)

10% Percent

Bus rapid transit selected? (1 for 
yes, 0 for no)

1 Yes or No

Staff time needed for this measure 0.001
Full Time 

Equivalent (FTE)

Calculations:

 Forecast VMT (2020) = 194,102,084
Headway = 10%

B = 0.38

C = 85%

Mode = 1.5%

E = 0.67

% VMT Reduction from 
Headway= 

0.3%

% VMT Reduction from Bus 
Rapid Transit =

0.2%

Total % VMT Reduction 0.5%

Resource Savings
Total VMT Reduction due to 
transit network expansion=

970,510

Where:
Cef =

0.000374

GHG Emission Reduction Total GHG Savings =   363

FTE = 0.00
$/FTE= 100,000

Municipal Cost = $100
Municipal Savings = $0

Private VMT reduced = 970,510
Vehicle operating cost per mile 

=
$0.57

Private savings from avoided 
driving =

$548,338

Cost of transit fare = $2
City forecast (2020) population 

=
32,137

Number of people switching to 
from driving to transit =

96

Private cost from transit fares = $193

Community Cost = $2
Community Savings = $5,688

Percent VMT Reduciton if selected

Percent VMT Reduction

People

Dollars

Community Costs and Savings 
Calculations

Calculation Methodology and Equations

Ratio of decreased VMT to increased transit  ridership (CAPCOA, 
TST-4, Page 281)

Percent VMT Reduction

Resource Savings Calculations

Increase Transit Service Frequency/Speed

Calculation methodology derived from CAPCOA measure TST-1 and TST-3.

Existing transit mode share, countywide (CAPCOA, TST-4, Page 
281)

% VMT Reduction = (Headway * B * C * Mode * E) + (% Reduction from BRT) (CAPCOA, TST-4 and TST-1)
VMT
Percent reduction in headways
Elasticity of transit ridership with respect to increased frequency 
of service (CAPCOA, TST-4, Page 283)
Adjustment for level of implementation (CAPCOA, TST-4, page 
281)

Dollars per mile 

Dollars

Dollars/day (may vary deepening on pass) (SLO RTA)

MT CO2e  

Dollars 

VMT

GHG Emission Reduction 
Calculations

GHG Savings = VMT Reduction × Cef 

Annual Reduced VMT due to transit frequency improvement

People

Composite emission factor; MT CO2 per VMT (EMFAC 2011)

2. SLO RTA - http://www.slorta.org/fares/rta

Staff time required for coordinating with RTA/transit agencies.
Estimated staff time per year to develop new program
Dollars per year

Municipal Costs and Savings 
Calculations

Municipal Costs and Savings  
Dollars 

Community Costs and Savings

References

1. Transit Cooperative Research Program. TCRP Report 95 Traveler Response to System Changes – Chapter 9: Transit Scheduling and Frequency (p. 9-14)

Dollars
Dollars

Notes



Key Assumptions for Calculations:
Targeted percent of employees eligible to 
participate* 

75% Percent

Staff time needed for this measure 0.04
Full Time 

Equivalent (FTE)

Calculations:

Forecast Annual VMT (2020) 
=

194,102,084

Forecast Annual Employee 
Commute VMT (2020)=

54,348,584

Percent Reduction in 
Commute VMT (A) =

5.4%

Percent of Employees 
Eligible to Participate (B) =

75%

Resource Savings  VMT Reduction = 2,201,118 

Cef = 0.000374 

GHG Emission Reduction  Total GHG Savings = 823

FTE = 0.04
$/FTE = $100,000

Municipal Cost = $4,000
Municipal Savings = $0

Private VMT Reduced = 2,201,118
Private vehicle operating 

cost per mile =
$0.57

Total community savings = $1,243,631
Total employees = 13,000

Employees participating in 
TDM = 

9,750

Community Cost= $0
Community Savings= $128

Dollars per employee

Community Cost and Savings Calculations

2. Fehr & Peers calculation of countywide VMT associated with employee commute from the San Luis Obispo Council of Governments Regional 
Traffic Model 2.0, November 2012.

Community Costs and Savings

References

1. CAPCOA, Quantifying Greenhouse Gas Mitigation Measures (2010):
    http://www.capcoa.org/wp-content/uploads/2010/11/CAPCOA-Quantification-Report-9-14-Final.pdf

Dollars per employee

Notes

Calculation methodology derived from CAPCOA measures TRT-7, page 240.

Employees

MT CO2e  

GHG Reduction = VMT Reduction x Cef
Where: 

Dollars
Employees (projected in 2020)

Annual staffing costs associated with coordination and marketing.

VMT

Estimated cost of staff time
Total annual cost per FTE
Dollars
Dollars

Municipal Costs and Savings Calculations

GHG Emission Reduction Calculations

Dollars per mile 

Municipal Costs and Savings

Calculation Methodology and Equations

Employee commute VMT in 2020 (Fehr & Peers)

Percent (CAPCOA, page 220)

Resource Savings Calculations

Where: 

VMT in 2020

VMT Reduction = Forecast Employee Commute VMT x (A x B)  (CAPCOA TRT-1)

VMT in 2020

Composite emission factor; MT CO2 per VMT (EMFAC 
2011)

Transportation Demand Management (TDM) Incentives

Percent of employees eligible to participate in TDM 
programs



Key Assumptions for Calculations:
Implementation Year 2015 Year

Net reduction in parking spaces 800 Parking Spaces
New parking spaces by 2020 forecast 
under existing regulations

4,000 Parking Spaces

Staff time needed for this measure 0.04 Full Time 
Equivalent (FTE)

Calculations:

Baseline VMT (2005) = 147,306,705
Forecast VMT (2020) = 194,102,084

 VMT Growth = 15,598,460

N = 3,200

O= 4,000

P = 0.5

Percent change = -20%
Resource Savings Annual VMT Reduction = 1,712,711

2020 Composite Emissions Factor 
Cef=

0.000374

GHG Emission Reduction Total GHG Savings =   641

FTE = 0.04
$/FTE= $100,000

Municipal Cost = $4,000 
Municipal Savings = $0 

Private VMT Reduced (A) = 1,712,711
Private vehicle operating cost per 

mile (B) =
$0.57

Private Savings from avoided 
driving (C) =

$967,682

Reduction in required parking 
spaces (D) =

800

Surface parking construction
costs (Excludes  cost of land) =

$10,000

Total cost savings from reduced 
parking construction (F) =

$8,000,000

Community Cost = $0
Community Savings = $1,210

3. SF Bay Area Metropolitan Transportation Commission Parking Code Guidance - http://www.mtc.ca.gov/planning/smart_growth/parking/6-12/Parking_Code_Guidance_June_2012.pdf

Parking Supply Management
Calculation Methodology and Equations

VMT Reduction = VMT Growth x (((N - O)/O) x 0.5)

VMT generated by forecast development between implementation year and 2020

Resource Savings Calculations

Percent change in new parking supply

Dollars per mile 

Dollars

Reduction in required parking spaces

Dollars

Parking forecast under existing regulations. (Placeholder value assumes 1,000,000 
square feet of forecast development and 4 spaces per 1,000 square feet)

GHG Savings = VMT Reduction × Cef 

Composite emission factor; MT CO2 per VMT (EMFAC 2011)

Where:   

MT CO2e  

Estimated ratio of reduction in parking supply to reduction in vehicle trips (CAPCOA 
PDT-1)

Annual reduction in VMT (CAPCOA PDT-1)

Staff time to develop policy and establish in-lieu fees.
Estimated staff time per year
FTE cost per year

Municipal Costs and Savings Calculations

GHG Emission Reduction Calculations

Annual Vehicle Miles Traveled (VMT)
Annual VMT

Parking spaces forecast under proposed regulations. (Placeholder value assumes 
1,000,000 square feet of new development and 3.5 spaces per 1,000 square feet)

4. Victoria Transport Policy Institute - www.vtpi.org/tca/tca0504.pdf

Community Costs and Savings
Dollars per parking space reduced (Excludes savings to private developers.)

Dollars
Municipal Costs and Savings

2. Nelson\Nygaard (2005).  Crediting Low-Traffic Developments (p. 16): http://www.montgomeryplanning.org/transportation/documents/TripGenerationAnalysisUsingURBEMIS.pdf

Dollars per parking space reduced

Notes

Calculation methodology derived from CAPCOA measure PDT-1.

References

1. California Air Pollution Control Officers Association (CAPCOA) Quantifying Greenhouse Gas Mitigation Measures (August 2010): http://www.capcoa.org/wp-
content/uploads/2010/11/CAPCOA-Quantification-Report-9-14-Final.pdf

Community Costs and Savings Calculations

Dollars per space (U.S. parking structure construction costs are reported to average 
about $15,000 per space in 2008. Adjusted to reflect cost of ground floor spaces.) 
(Victoria Transport Policy Institute)

Dollars (This is a savings for the project applicant/developer, not the general public.)

Private costs and savings of increasing transit service, scaled to City population.  Change in private costs = (A*B)+((D*E)/G)

VMT



Key Assumptions for Calculations
Percent Adoption of Electric
Vehicles Based on
Implementation of
Comprehensive EV Network

5% Percent

Staff time needed for this
measure

0.04
Full Time

Equivalent
Calculations:

City Forecast VMT (2020) = 194,102,084
Estimated percent of drivers

switching to EV's by 2020 (B) =
5%

VMT driven by those shifting to
EV's (C) =

10,481,513

Default composite emissions
factor =

0.00037

Emissions factor for plug in
hybrid vehicle =

0.000045

Emissions per mile difference
between average car and EV (D)

=
0.00033

GHG Emission Reduction Total GHG Savings = 3,448

FTE = 0.0
$/FTE = $100,000

Municipal Cost = $4,000
Municipal Savings = $0

Community Costs and Savings
Calculations

Cost of EV charging station = $8,000

Community Cost = $0

Community Savings = $0

4. Ready, Set, Charge California A Guide to EV Ready Communities http://www.rmi.org/Content/Files/Readysetcharge.pdf

Dollars per charging station (Assumes cost of EV charging stations
would be incurred by private developer. Developer costs may be
covered by applicable grants.)
Dollars per charging station

Community Costs and Savings

Municipal Costs and Savings
Calculations

Municipal Costs and Savings

Dollars (Average total cost for commercial charging station
including hardware and installation for AC Level 2, 7.5 kW, 240V
Charger) (Ready Set Charge California)

Dollars

Estimated staff time to develop new program
Total annual cost per FTE
Dollars

Staff time needed for EV Readiness streamlining and coordination with APCD and Central Coast Clean Cities Coalition.
(A specific program of investments has not yet been identified by APCD and the Central Coast Clean Cities Coalition. It
is expected that localities would seek outside funds to support investments in EV charging stations and alternative fuel
stations.)

3. RechargeIT Driving Experiment: Demonstration of energy efficiency for electric vehicles. Google, org, 2007. http://www.google.org/recharge/

Notes

References

1. Argonne National Laboratory. 2009. Multi Path Transportation Futures Study: Vehicle Characterization and Scenario Analyses. ANL/ESD/09 5. Table 3
11a, p. 53.).
2. "Electric Vehicle Infrastructure, A Guide for Local Governments in Washington State: Model Ordinance, Model Development Regulations, and
Guidance Related to Electric Vehicle Infrastructure and Batteries per RCW 47.80.090 and 43.31.970."
http://www.psrc.org/assets/4325/EVI_full_report.pdf

VMT

Percent

VMT

MT CO2e per VMT

GHG reduction = (City Forecast VMT x B) x D

MT CO2e per VMT (Ex. Toyota Prius Plug in Hybrid,
http://www.google.org/recharge/experiment/CO2.html)

MT CO2e

MT CO2e per VMT
GHG Emission Reduction

Calculations

Calculation Methodology and Equations

Electric Vehicle Network and Alternative Fueling Stations

1



Key Assumptions for Calculations:
Percentage of new residential
units located within 0.25 miles
of transit by 2020

50% Percent

Percentage of new jobs located
within 0.25 miles of transit by
2020

50% Percent

Percentage increase from base
density for new development

67% Percent

Staff time needed for this
measure

0.04
Full Time

Equivalent (FTE)

Calculations:

2020 VMT 194,102,084
% Reduction in VMT 6%

Resource Savings Annual VMT Reduction = 11,646,125

Where:
Cef =

0.000374

GHG Emissions Reduction Total GHG Savings = 4,356

FTE = 0.0
$/FTE = $100,000

Municipal Cost = $4,000
Municipal Savings = $0

Private VMT reduced = 11,646,125
Private vehicle operating

cost per mile =
$0.57

Private savings from
avoided driving =

$6,580,061

Community Cost = Varies
Community Savings = $13,160,121

VMT

Private vehicle operating cost per mile

Private savings from avoided driving.

6. ICLEI CAPPA version 1.5 Transit Oriented Development tab

Vehicle miles traveled

MT CO2e

Municipal Costs and Savings

Community Costs and Savings

Dollars

4. Criteron Planner/Engineers and Fehr & Peers Associates (2001). Index 4D Method. A Quick Response Method of Estimating Travel Impacts from Land
Use Changes. Technical Memorandum prepared for US EPA, October 2001.

Dollars per unit
Dollars per unit

Municipal Costs and Savings
Calculations

Staff time needed to identify incentives and update codes and regulations.

5. TCRP Report 95, Transit Oriented Development Traveler Response to Transportation System Changes, Transit Oriented Development. (p 17 35)
http://www.fta.dot.gov/documents/Transit_Oriented_Development_ _Traveler_Response_to_Transportation_System_Changes_TCRP_Report_95.pdf

Notes

Resource Savings Calculations
VMT Reduction = new residences x persons per household x per capita VMT reduction

GHG Savings = VMT Reduction × Cef

Composite emission factor; MT CO2 per VMT (EMFAC 2011)
GHG Emission Reduction

Calculations

CAPCOA measures LUT (see link below); users should consult detailed CAPCOA guidance and example calculations when using this methodology.

References

1. CAPCOA, Quantifying Greenhouse Gas Mitigation Measures (2010):
http://www.capcoa.org/wp content/uploads/2010/11/CAPCOA Quantification Report 9 14 Final.pdf

2. Nelson\Nygaard, 2005. Crediting Low Traffic Developments (p.12). Journal of the American Planning Association:
http://www.montgomeryplanning.org/transportation/documents/TripGenerationAnalysisUsingURBEMIS.pdf

3. Boarnet, Marlon and Handy, Susan. 2010. "Draft Policy Brief on the Impacts of Residential Density Based on a Review of Empirical Literature."

Calculation Methodology and Equations

Private developers will gain from a wider choice of potential development opportunities, costs of which would vary
based on the incentives provided.

Note: Calculated by Fehr & Peers using the Regional Travel Model

VMT
Percent

Dollars

Total annual cost per FTE
Estimated staff time to develop new program

Community Costs and Savings
Calculations

Infill Development

1



1

Key Assumptions for Calculations:
Is this measure selected in 
conjunction with Measure 5a - 
Construction Equipment Efficiency?

No Yes or No

Percentage of off-road equipment 
replaced with electric equipment

15% Percent

Percentage of off-road equipment 
replaced with alternative fuels

15% Percent

Staff time needed for this measure 0.05
Full Time Equivalent 

(FTE)
Calculations:

Total Forecast (2020) Off-Road GHG 
Emissions =

14,291

Forecast (2020) Off-Road GHG 
Emissions from Construction 

Equipment =
10,077

Percentage GHG Emissions from 
Diesel Equipment =

90%

Percentage GHG Emissions from 
Gasoline Equipment =

8%

Percentage GHG Emissions from 
Compressed Natural Gas =

2%

GHG Reduction from Replacing 
Diesel Equipment with Electric 

Equipment =
72.9%

GHG Reduction from Replacing 
Gasoline Equipment with Electric 

Equipment =
72.4%

GHG Reduction from Purchase of 
Electric Equipment =

1,531

Emission Reduction Due to Fuel 
Switch from Diesel to Compressed 

Natural Gas =
18%

Emission Reduction Due to Fuel 
Switch from Gasoline to Compressed 

Natural Gas =
20%

GHG Reduction from Use of 
Alternative Fuels  =

381

GHG Emission Reduction Total GHG Reduction  = 1,912

FTE = 0.1
$/FTE = $100,000 

Municipal Cost = $5,000 
Municipal Savings = $0 

Community Cost = $0 

Community Savings = Varies

Municipal Costs and Savings
Dollars
Dollars

Community Costs and Savings

Dollars (Assumes equipment replacement and upgrades 
would be funded through the Carl Moyer program.)
Dollars (Varies based on vehicle/equipment replacement 
type.)

Municipal Costs and Savings 
Calculations

Staff time needed to conduct outreach and promotional activities.
Estimated staff time per year
FTE cost per year

Percent

PercentGHG Emission Reduction Calculations

Calculation Methodology and Equations

MT CO2e

MT CO2e

Off-Road Equipment Upgrades, Retrofits, and Replacements

2. California Air Resources Board (ARB). Off-road Emissions Inventory. OFFROAD2007

GHG Emissions Reduced = Reduction from Replacement with Electric Equipment + Reduction from Alternative Fuels
1 - GHG Reduced from Replacement with Electric Equipment = Forecast Off-Road Emissions x Percent Equipment Replaced 
x (Percent Diesel Equipment x Diesel Reduction) x (Percent Gasoline Equipment x Gasoline Reduction) 
2 - GHG Emissions Reduced from Alternative Fuels =  Forecast Off-Road Emissions x Percent Equipment Replaced x (Percent 
Diesel Equipment X Diesel Reduction) x (Percent Gasoline Equipment x Gasoline Reduction)

Percent (CAPCOA C-2, page 421)

Percent (CAPCOA C-2, page 421)

MT CO2e

Percent (CAPCOA C-1, page 415)

Percent (CAPCOA C-1, page 415)

MT CO2e

MT CO2e

Notes

Off-Road GHG Emissions were calculated from County-wide data from OFF-ROAD 2007. 
Emissions reduction percentages from switching from diesel to compressed natural gas and from gasoline to compressed natural gas were calculated using the 
averages for all construction equipment type and horsepower categories for 2020 Tables in CAPCOA, C-1.

References

1. California Air Pollution Control Officers Association (CAPCOA) Quantifying Greenhouse Gas Mitigation Measures (August 2010): C-1, C-2, C-3

Percent



Key Assumptions for Calculations:
Percent water savings 10% Percent

Staff time needed for this measure 0.08
Full Time Employee

(FTE)

Calculations:

Projected water
consumption (2020 w/ SBx7

7) =
2,263,890,965

Savings = 10%

0.0013

Total Water Savings = 226,389,097
Total Electricity Savings = 305,399

0.133
1,000

GHG Emission Reduction
Total GHG Emissions Savings

=
41

FTE = 0.1
$/FTE = $100,000

Municipal Cost = $8,000
Municipal Savings = $0

$/kwh = $0.19

Aggregated community
savings=

$58,026

Community Cost = Varies

Community Savings = Varies

2. Paso Robles 2010 Urban Water Management Plan. June 2011.
http://www.water.ca.gov/urbanwatermanagement/2010uwmps/Paso%20Robles,%20City%20of/2010%20UWMP%20ADOPTED%20FINAL%20June%2020

4. ICLEI Local Government Operations Protocol Version 1.1 (May 2010)

Resource Savings

GHG Emission Reduction Calculations

3. California Energy Commission (CEC) California Energy Demand 2010 2020, Adopted Forecast.

gallons/year

Community Costs and Savings
Calculations

Dollars (Per unit savings varies since the number of
participating households and businesses is currently
unknown.)

1. California Energy Commission (CEC) Refining Estimates of Water Related Energy Use in California (December 2006)

California Energy Commission, California Energy Demand
2010 2020, Adopted Forecast

References

Notes

Senate Bill X7 7* (Water Conservation Act of 2009) was enacted in November 2009, requiring all water suppliers to increase water use efficiency. The
legislation sets an overall goal of reducing per capita urban water use by 20% by December 31, 2020.

2020 energy rates are calculated based on information provided in the CEC's Report, California Energy Demand 2010 2020, Adopted Forecast. See Table
7, and also Form 2.3 California Energy Demand 2009 Natural Gas Rates, and Form 2.3: Electricity Prices (2007 cents/kwh) PG&E.

Municipal Costs and Savings
Calculations

FTE cost per year

Community Cost and Savings

Dollars (Costs will vary based on implementation programs
and mechanisms.)

Municipal Costs and Savings

Expected water use savings target per capita (recommend
10%)

Where:

Gallons

Calculation Methodology and Equations

Total Water Savings (gallons) = (Projected Water Consumption x Percentage Residential) x Savings
Total Electricity Savings (kWh) = Gallons saved x 0.0013 kWh/gallon

= kWh saved per gallon of water reduced (California Energy Commission, December
2006)

Total Emissions Savings (MT) from Electricity Reductions = Electricity Savings (kWh)/1000 x 0.13
Where:

= Projected PG&E emissions factor in metric Ton per MWh (LGOP)

Dollars

Dollars

Exceed SB X7 7 Water Conservation Target

5. California Department of Water Resources http://www.water.ca.gov/wateruseefficiency/sb7/

kWh/year

MT CO2e

Residential cost savings = [Electricity Savings x $/kWh]

Staff time needed to write, implement, and enforce water policy. No capital costs expected.
Estimated staff time per year

Dollars

= Conversion factor from kWh to MWh (electricity equation)

Resource Savings Calculations

1



Target additional diversion rate  
(2020)*

25% Percent

Estimated staff time needed for 
this measure

0.04
Full Time Employee 

(FTE)

Baseline Year (2005) Landfilled Solid 
Waste (Community-Wide) =

37,575

Baseline Year (2005) GHG Emissions 
from Landfilled Solid Waste =

13,433

Projected (2020) GHG Emissions from 
Landfilled Solid Waste =

14,745

Compound Annual Growth Rate 
(CAGR) =

1.02%

Total City Future
Year (2020) Solid Waste Tonnage =

41,244

Paper Products = 21.0%
Food Waste = 14.6%
Plant Debris = 6.9%

Wood/Textiles = 21.8%
All Other Waste = 35.7%

Future Year Paper Products = 8,661
Future Year Food Waste = 6,022
Future Year Plant Debris = 2,846

Future Year Wood/Textiles = 8,991
Future Year All Other Waste = 14,724

Paper Products Diverted = 2,165
Food Waste Diverted = 1,505
Plant Debris Diverted = 711

Wood/Textiles Diverted = 2,248
All Other Waste Diverted = 3,681

Resource Savings   Future Year Total Waste Diverted = 10,311

0.9072
Emission Factor - Paper Products = 2.138

Emission Factor - Food Waste = 1.210
Emissions Factor - Plant Debris = 0.686

Emission Factor - Wood/Textiles = 0.605
Emission Factor - All Other Waste = 0.000

Emissions from Paper Products = 4,200
Emissions from Food Waste = 1,653
Emissions from Plant Debris = 443

Emissions from Wood/Textiles = 1,234
Emissions from All Other Waste = 0

Emissions captured at landfill = 60%
GHG Emission Reduction  Total GHG Emissions Reductions = 3,012

FTE = 0.0
$/FTE = $100,000

Municipal Costs= $4,000
Municipal Savings= $0
Community Costs = $0

Community Savings = $0 

Calculation Methodology and Equations

Tons 

*AB 341 establishes a statewide goal of 75% (25% beyond what is currently mandated)

Tons 
Tons 

Tons 
Tons 

MT CO2e
Cost may include additional staff time.  

MT CO2e
MT CO2e
MT CO2e

Tons 

MT CO2e / MT waste
MT CO2e / MT waste

Dollars

Community Costs and Savings
Dollars

Total MT CO2e Diverted = (2.138)(Paper Products)(0.9072) + (1.120)(Food Waste)(0.9072) + (0.686)(Plant 
Debris)(0.9072) + (0.605)(Wood/Textiles)(0.9072) + (0.00)(All Other Waste)(0.9072)

1 - Emission Reduction Per Waste Category = Emissions Factor for Category x Future Year Category Tonnage 
Diverted x  0.9072 x (1 - Emissions captured at landfill)

MT CO2e

Dollars

GHG Emission Reduction 
Calculations

Municipal Costs and Savings

Dollars

Municipal Costs and Savings 
Calculations

FTE cost per year

MT CO2e

Percent

MT CO2e / MT waste
MT CO2e / MT waste

Estimated staff time per year

Solid Waste Diversion Rate

Percent

Resource Savings Calculations
Percent
Percent
Percent

MT CO2e / MT waste

Tons 

Tons 

Percent

Tons 

 = Conversion from short tons to metric tons

Tons 
Percent

Key Assumptions for Example Calculations:

Calculations:

Tons 

Tons

Tons

MT CO2e

MT CO2e

Tons Diverted = Future Year Landfilled Tonnage x Future Year Diversion Rate
1 - Future Year Landfilled Tonnage = (1 + CAGR)^15 x Baseline Year Landfilled Solid Waste



5. ICELI's Clean Air Climate Protection (CACP) Software (for members), available at: http://www.icleiusa.org/action-center/tools/cacp-
software

4. EPA's Waste Reduction Model (WARM), available at: http://www.epa.gov/climatechange/wycd/waste/calculators/Warm_home.html

3. County of San Bernardino Greenhouse Gas Emissions Reduction Plan (September 2011) - pg. 91

GHG Emissions Calculations assume a landfill methane recovery rate of 60%.

1. DRAFT City of Stockton Climate Action Plan (February 2012) - pg. C-77,C-78

All cities are assumed to have a baseline year diversion rate of 50%. This diversion has already been accounted for in the baseline year 
landfilled solid waste tonnage.

CAGR growth rates were calculated based on population growth.

References

2. Hayward Climate Action Plan (October, 2009) - pg. 170

Notes

ICLEI's CACP software incorporates emission factors for the diversion of certain materials from the waste stream, derived from the EPA 
WARM model. 



Key Assumptions for Calculations:
Target number of trees planted (net 
new trees)

1,500 Trees

City subsidy of tree cost and planting 10%
Percent Subsidized 

by City
Cost per tree $79 Dollars per Tree

Staff time needed for this measure 0.04
Full Time 

Equivalent (FTE)
Calculations:

0.0121

1,500

GHG Emission Reduction 
Total GHG Emissions 

Reduced =
18

Cost per tree = $79

City subsidy of tree cost 
and planting =

10%

City cost per tree = $8

Total capital cost= $11,850

FTE = 0.04

$/FTE $100,000

Cost of staff time = $4,000

Municipal Cost = $15,850

Municipal Savings = $0

Community cost per tree 
= $71

Number of trees planted 
=

1,500

 Total tree capital cost 
(for community)= 

$106,650 

Maintenance cost= $34 

Total maintenance cost 
(for community) = 

$51,000 

Community Cost = $105 

Community Savings = $0 
Community Costs and Savings  

Dollars per tree

GHG Emission Reduction Calculations

Calculation Methodology and Equations

 = Number of Trees Planted

Dollars/tree (McPherson, et al)

Dollars  

Note: There is no reduction in GHG emissions associated with preservation of existing trees or mitigation of trees removed.

Dollars/tree

Dollars per tree

Dollars

References

GHG Emissions Reduction=Number of Trees Planted x Carbon Sequestration Rate

 = Average carbon sequestration rate (MT CO2/Tree)

Notes

Carbon sequestration rate from CAPCOA Quantifying GHG Mitigation Measures Report p. 403. There is no reduction in GHG emissions 
associated with preservation of existing trees or mitigation of trees removed. Account for net new trees only.

Municipal Costs and Savings 
Calculations

FTE cost per year

Municipal Costs and Savings

Dollars

Dollars

Dollars

Tree Planting Program

2. McPherson, et al  as cited in Stockton Draft CAP - http://www.stocktongov.com/government/boardcom/clim.html

MT CO2e

Capital cost = (cost per tree x number of trees planted x percentage of city subsidy) 

Where:

Dollars/tree (McPherson, et al)

Trees

Percent subsidized

Maintenance cost = maintenance cost per tree x number of trees planted. (Assumes community 
covers all maintenance costs.) 

1. California Air Pollution Control Officers Association (CAPCOA) Quantifying Greenhouse Gas Mitigation Measures (August 2010) - pg. 403

Dollars per tree

Dollars

Estimated staff time to develop program

Community Costs and Savings 
Calculations



Key Assumptions for Calculations:

Staff time needed for this measure 0.02
Full Time 

Equivalent (FTE)
Calculations:

GHG Emission Reduction
Annual GHG 

emissions reduced =
N/A

FTE = 0.02

$/FTE = $100,000

Staff time cost = $2,000 

Municipal Cost = $2,000 

Municipal Savings = $0 

Notes

References

Staff time needed to to participate in meetings and planning activities and incorporate new adaptation 
measures into City documents as appropriate.

Estimated staff time per year

FTE cost per year

Dollars  

Municipal Costs and Savings
Dollars

Dollars

MT CO2e

Municipal Costs and Savings 
Calculations

Calculation Methodology and Equations

Climate Change Vulnerability



Key Assumptions for Calculations:

Staff time needed for this measure 0.08
Full Time 

Equivalent (FTE)
Calculations:

GHG Emission Reduction
Annual GHG 

emissions reduced =
N/A

FTE = 0.08

$/FTE = $100,000

Staff time cost = $8,000 

Municipal Cost = $8,000 

Municipal Savings = $0 

Notes

References

Staff time needed to time to coordinate with other agencies and community-based organizations. 
Additional staff time needed for community education and outreach related to this measure. 

Estimated staff time per year

FTE cost per year

Dollars  

Municipal Costs and Savings
Dollars

Dollars

MT CO2e

Municipal Costs and Savings 
Calculations

Calculation Methodology and Equations

Public Health and Emergency Preparedness



Key Assumptions for Calculations:

Staff time needed for this measure 0.02
Full Time 

Equivalent (FTE)
Calculations:

GHG Emission Reduction
Annual GHG 

emissions reduced =
N/A

FTE = 0.02

$/FTE = $100,000

Staff time cost = $2,000 

Municipal Cost = $2,000 

Municipal Savings = $0 

Notes

References

Staff time needed to time to collaborate with other jurisdictions. Costs of seeking grant funding is 
business-as-usual. 

Estimated staff time per year

FTE cost per year

Dollars  

Municipal Costs and Savings
Dollars

Dollars

MT CO2e

Municipal Costs and Savings 
Calculations

Calculation Methodology and Equations

Water Management



Key Assumptions for Calculations:

Staff time needed for this measure 0.08
Full Time 

Equivalent (FTE)
Calculations:

GHG Emission Reduction
Annual GHG 

emissions reduced =
N/A

FTE = 0.08

$/FTE = $100,000

Staff time cost = $8,000 

Municipal Cost = $8,000 

Municipal Savings = $0 

Notes

References

Staff time needed to time to complete a climate assessment and incorporate climate change 
consideration in infrastructure planningl. 

Estimated staff time per year

FTE cost per year

Dollars  

Municipal Costs and Savings
Dollars

Dollars

MT CO2e

Municipal Costs and Savings 
Calculations

Calculation Methodology and Equations

Infrastructure
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State Measures - Quantification Details 



 



APPENDIX C 
CAP CONSISTENCY 

WORKSHEET 



CAP Consistency Worksheet 
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