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DRAFT 
Part I: Summary  

Regional Greenhouse Gas Inventory for the 
Coachella Valley 

Executive Summary 
 
To begin the process of understanding greenhouse gases in the Coachella Valley, 
CVAG partnered with the South Coast Air Quality Management District to prepare a 
regional greenhouse gas inventory. This inventory, presented here in draft form, 
identifies major sources of greenhouse gases including vehicles travelling on Coachella 
Valley roads and emissions from combustion of fuels to power our buildings. This 
regional baseline inventory is intended to complement current efforts in the Coachella 
Valley to preserve our air quality, reduce our dependence on foreign oil, increase our 
energy efficiency, and advance sustainability.  
 
The inventory focuses on three major greenhouse gases: carbon dioxide (CO2), 
methane (CH4), and nitrous oxide (N2O).  In general, carbon dioxide emissions result 
from fuel combustion, methane results from cows and landfills, and nitrous oxide from 
fuel combustion, fertilizers and agriculture. The inventory describes greenhouse gas 
emissions for the baseline year of 2005, the initial year for baseline greenhouse gas 
emissions data established under SB 375. It also projects future emissions for 2020.  
Greenhouse gas emissions are identified in major categories, including direct emissions 
from stationary sources, on-road mobile or transportation sources, and off-road mobile 
sources. Part I includes a summary of the AQMD inventory, which is presented in Part II. 
The major sources of greenhouse gas emissions are identified in the following pie-chart.  
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Introduction 
 
The Coachella Valley has a long-standing commitment to environmental sustainability 
and responsible stewardship of our natural resources. Our air quality management 
program is a state-of-the-art example of regional collaboration to address the PM10 dust 
problem. The Coachella Valley Multiple Species Habitat Conservation Plan provides a 
regional vision for long-term protection of natural open space and wildlife habitat 
balanced with responsible growth. For CVAG member agencies, addressing climate 
change and greenhouse gas reduction using a ñbig pictureò regional perspective offers 
another opportunity for the region to act collectively to improve our air quality and reach 
greenhouse gas reduction targets.   
 
The first step in understanding our contribution to greenhouse gas emissions and 
advancing greenhouse gas reduction efforts through climate action planning was to 
complete a comprehensive inventory of the greenhouse gases currently emitted into the 
environment in the Coachella Valley region.  To accomplish this step, CVAG partnered 
with the South Coast Air Quality Management District (South Coast AQMD) to prepare 
this Coachella Valley Regional Baseline Greenhouse Gas Inventory. We are fortunate to 
have the significant expertise and data resources of the South Coast AQMD. This 
inventory of greenhouse gas (GHG) emissions: 
 
V Serves as a baseline for the Coachella Valley to prepare strategies to reduce 

greenhouse gas emissions and to measure our success in that effort.  
V Informs the process of evaluating options for implementation of  legislative and 

regulatory actions, including SB 375 and AB 32  
V Positions CVAG to address future climate change requirements 
V Complements current efforts in the Coachella Valley to preserve our air quality, 

reduce our dependence on foreign oil, increase our energy efficiency, reduce water 
usage and advance sustainability  

V Provides cost savings and economies of scale for member jurisdictions 
 
The inventory describes greenhouse gas emissions for the baseline year of 2005 and 
then projects future emissions for 2020.  The baseline year of 2005 was chosen because 
CVAG had already established it as the baseline year for a 10% electricity use reduction 
goal set in 2008. The year 2005 is also the initial year for baseline greenhouse gas 
emissions data established under SB 375.  
 
This inventory report is presented in two parts. Part I, including an executive summary, 
provides an overview of the results of the inventory, including a summary of the highest 
emissions categories, general description of the methodology, and discussion of how the 
greenhouse gas inventory will integrate with existing CVAG and jurisdiction sustainability 
programs. Section I also includes basic information about greenhouse gases, what they 
are, where they come from, and why they are important to life on earth. Finally, it briefly 
addresses how this inventory will be used to identify potential emissions reduction 
strategies that could be adopted to curb greenhouse gas emissions in the Coachella 
Valley. CVAG anticipates developing a greenhouse gas reduction plan following this 
inventory.  
 
Part II is the inventory and technical report prepared by the South Coast Air Quality 
Management District. This document outlines the methods and assumptions used; the 
sources of the data, the limitations of the estimates, and presents detailed tables of the 
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inventory data by major source categories.  These data tables are presented for the 
entire Coachella Valley region combined, then individually for each city, and the 
unincorporated areas of Riverside County. The approach used by AQMD is similar to the 
inventory methodology used to develop the latest Air Quality Management Plan (2007 
AQMP). Data provided by AQMD was supplemented with data from various sources 
gathered by CVAG.  
 
 
Key Findings 
 

 The Coachella Valley region produced 4.31 million metric tons of carbon dioxide 
equivalent (MMT CO2E) greenhouse gases in 2005 from direct emissions.   
 

 Emissions from transportation sources, including cars and light-duty trucks, and 
other mobile sources represent 76% of total greenhouse gas emissions in 2005 
for the Coachella Valley as a whole. 
 

 For the Coachella Valley as a whole, emissions from the on-road transportation 
sector (3.26 MMT CO2E) and from stationary fuel combustion (0.75 MMT CO2E) 
represent over 93% (4.01 MMT CO2E) of total emissions. 
 

 If no action is taken, by 2020, under a business-as-usual scenario, regional 
greenhouse gas emissions are expected to increase 23% or 1.27 MMT CO2E 
over 2005 levels to 5.58 MMT CO2E. 
 

The following comparison breaks down the major sources of greenhouse gas emissions 
in terms of mobile on-road (light duty cars and trucks, heavy duty trucks), mobile off-road 
(aircraft, trains, equipment), and stationary sources for 2005 and 2020.   
 
 

 
Figure 1.  Greenhouse gas emissions in the Coachella Valley in 2005 and in the year 
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Summary and Background 
 
The Coachella Valley area is approximately 15 miles wide along most of its 45 miles in 
length, extending southeast from the San Bernardino Mountains and terminating on the 
south end at the Salton Sea. The valley is surrounded by the San Jacinto and Santa 
Rosa Mountains to the west and south, and the by the Little San Bernardino Mountains 
to the north and east. The valley is unique in that it is close in proximity to the larger 
communities of San Bernardino, Riverside and San Diego, but isolated by the nature of 
its geography. 
 
The population of the Coachella Valley including nine cities and surrounding 
unincorporated areas is 419,062 according to the U.S Census Bureau (April 2010). 
Between 2000 and 2010 the population grew by 31.7%, with over 100,000 new residents 
added to Coachella Valley population. The Inland Empire, of which the Coachella Valley 
is a part, is the 14th largest metropolitan area in the United States. The population 
growth rate is expected to be more than 15% over the next 5 years, and by 2020 the 
population is expected to surpass 600,000 people. 
 
The area covered by this inventory includes the Coachella Valley as a whole, including 
cities and unincorporated areas of eastern Riverside County. The CVAG member cities 
include Blythe, Cathedral City, Coachella, Desert Hot Springs, Indian Wells, Indio, La 
Quinta, Palm Desert, Palm Springs, and Rancho Mirage. Riverside County, the Agua 
Caliente Band of Cahuilla Indians, and the Cabazon Band of Mission Indians, are also 
CVAG members. However, the City of Blythe is not included in this inventory because 
they are not in the South Coast Air Quality Management District; therefore the South 
Coast AQMD did not have data for this city. The inventory does include the 
unincorporated areas of Riverside County within the boundary of both CVAG and the 
Salton Sea Air Basin. Emissions from tribal lands are included to some extent in this 
inventory because both the on-road and off-road models derive data to calculate 
emissions that may include these areas. However, because stationary source emissions 
data is not collected by AQMD on tribal lands, not all emissions for the Indian 
Reservation lands were available. 
 
For purpose of this inventory, three major greenhouse gases were included: carbon 
dioxide (CO2), methane (CH4), and nitrous oxide (N2O).  In general, carbon dioxide 
emissions result from fuel combustion, methane results from cows and landfills, and 
nitrous oxide from fuel combustion, fertilizers and agriculture. These emissions are 
typically reported in millions of metric tons (MMT) of carbon dioxide equivalents (CO2E), 
which is the amount of CO2 that would give the same global warming potential as a 
given amount of another greenhouse gas. For example, methane (CH4) is a greenhouse 
gas which has a global warming potential 21 times that of CO2 and N2O has a global 
warming potential 310 times that of CO2. Additional information about these greenhouse 
gases is provided below. 
 
In this inventory, greenhouse gas emissions are identified in major categories, including 
direct emissions from stationary sources, on-road mobile or transportation sources, and 
off-road mobile sources. Stationary source emissions are calculated for greenhouse 
gases arising from point sources. These point sources include fuel combustion 
associated with electricity generation at power plants and natural gas and other fuels 
used for heating and cooling buildings in the residential, commercial, and industrial 
sectors. Emissions resulting from waste management, agricultural processes, and 
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fertilizer from golf courses are also included as stationary sources.  On-road mobile 
sources include vehicles ï from passenger vehicles to large trucks ï that travel our 
roads and highways. Off-road mobile sources include aircraft, trains, off-road vehicles, 
and off-road equipment such as construction equipment. 
 
The majority of human produced greenhouse gases produced come from the burning of 
fossil fuels. The main fossil fuels used are coal, methane gas and petroleum. The 
emissions relating to fuel consumption are the biggest contributing factors to greenhouse 
gases produced in the Coachella Valley.  
 
The greenhouse gas emissions associated with electricity consumption result primarily 
from the combustion of fuels used to generate that electricity. This electricity generation 
occurs in the Coachella Valley to a limited extent, but more significantly outside the 
Coachella Valley region. The inventory provides emissions resulting from electricity 
generation at Coachella Valley power plants. It does not include emissions resulting from 
electricity consumption in the Coachella Valley, which are indirect sources. Greenhouse 
gas emissions that are derived from stationary sources incorporate electricity use. 
Therefore, standalone electricity consumption data are excluded from the totals to avoid 
double-counting.  
 
This greenhouse gas inventory reflects some of the unique land uses in this region. As 
the Coachella Valley is a world renowned resort destination, there are many golf courses 
in the area, which use fertilizer that results in greenhouse gas emissions of nitrous 
oxides (N2O). To address this emissions source, data was gathered on fertilizer usage 
on valley golf courses and the resulting greenhouse gas emissions were calculated as 
described in Part II.  
 

What is a Greenhouse Gas? 

 
What is a greenhouse gas? Simply put, they are gases found in the atmosphere, both 
naturally occurring and as a result of human activity, which absorb and emit radiation. 
Greenhouse gases are important to life on earth and help make the planet livable. The 
most common greenhouse gases are, in order of abundance in the atmosphere, water 
vapor, carbon dioxide, methane, nitrous oxide, and fluorinated gases (SF6, HFCs, 
PFCs). The following are brief descriptions of greenhouse gases addressed in this 
inventory ï carbon dioxide, methane, and nitrous oxide ï as well as other greenhouse 
gases not covered herein. 

Carbon Dioxide ï CO2  

Carbon dioxide (CO2) is a naturally occurring colorless and odorless gas. It is the 
greenhouse gas that has caused concern among scientists and is the most prevalent 
greenhouse gas in the atmosphere. As of 2006, the U.S. Environmental Protection 
Agency estimated carbon dioxide to be 84.8% as a portion of all emissions in the U.S. 
Carbon dioxide is primarily emitted into the atmosphere during the process of burning 
fossil fuels (oil, natural gas, and coal), trees and wood products, solid waste, and 
through chemical processes such as cement and lime manufacture. Natural sources 
also contribute carbon dioxide, including plant and animal respiration, evaporation of 
oceans, and decomposition of organic matter. 



 

8 

 

Methane ï CH4  

Methane (CH4) is emitted from a variety of sources such as landfills, natural gas 
systems, livestock digestion (enteric fermentation), coal mining, and manure control 
(livestock). According to the U.S. EPA, landfills are the secondïlargest human-related 
source of methane in the U.S., accounting for 23 percent of all methane emissions in 
2007. Methane produced in landfills is caused as waste decomposes under anaerobic 
conditions. Methane production varies by level of waste material, available moisture, and 
heat. The methane emissions from landfills are typically exhausted into the atmosphere, 
however recent regulations in the U.S. now require large landfills to recapture and 
recycle their methane emissions. 

Nitrous Oxide ï N2O 

Nitrous oxide (N2O) results from both natural and human-related sources. Natural 
production of nitrous oxides occurs in soil and water as a result of microbial processes. 
Primary human-related sources of N2O are nitrogen fertilizers on agricultural soils, 
animal manure management, wastewater treatment, vehicle emissions, fossil-fuel power 
plants and other stationary combustion of fossil fuels. Reduction in use of synthetic 
nitrogen fertilizers in crop production and catalytic converters on automobiles are two 
ways to control nitrous oxide emissions.  

Other Greenhouse Gases 

Halocarbons - Chlorofluorocarbons (CFCs) and Hydrofluorocarbons (HFCs), PFC 

Halocarbons (HFC) are compounds containing carbon, and halogens such as chlorine 
and fluorine, and sometimes hydrogen. Chlorofluorocarbons are synthetic with no 
natural sources. They were widely used as refrigerants for air conditioning systems and 
as propellants in aerosol containers, such as hair spray and spray-paint. Other 
halocarbons, Hydrofluorocarbons and hydrochlorofluorocarbons (HCFCs), are man-
made compounds used as common replacements for chlorofluorocarbons (CFCs) which 
have a mandated phase-out under terms of the Montreal Protocol. Perfluorocarbon 
(PFC) emissions are a byproduct of the aluminum and semiconductor manufacturing 
processes. 

Sulfur Hexafluoride (SF6)   

Sulfur hexafluoride (SF6) is a highly potent greenhouse gas used in the electrical power 
industry. It use is primarily for insulation and current interruption in electrical 
transmission and distribution equipment. SF6 has been used since the 1950s in circuit 
breakers, gas-insulated substations and other switchgear used in the transmission 
system to manage the high voltages carried between generating stations and customer 
load centers. The electrical industry uses 80% of all SF6 produced worldwide. Leaks 
generally occur from aging equipment and gas loss during equipment service. While 
older circuit breakers can contain 2,000 lbs. of SF6, newer circuit breakers typically 
contain less than 100 lbs. Due to its long-life span and high global warming potential 
(GWP), even a small amount of sulfur hexafluorides can have a significant impact on our 
climate. 
 
According to Southern California Edison (SCE), approximately 586,000 pounds of SF6 
are incorporated within SCEôs system which covers an area of 50,000 square miles. 
Since 1999 SCE has reduced its SF6 leak-rate by over 60%, bringing leakage down from 
10% to the current level of 3.8%. Although SCEôs target of no more than 1% leakage is 
attainable, many of the several hundred individual pieces of equipment containing SF6 
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will require replacement or overhaul. The grossest emissions of SF6 released from within 
the system are from equipment not owned by SCE. On February 25, 2010, the California 
Air Resources Board (CARB) approved measures to reduce sulfur hexafluoride state 
wide.  
 
 
How is the Carbon Dioxide Equivalent Computed ï CO2E? 
 
What does CO2E mean? Scientist use carbon dioxide as the gas to which the others are 
compared and describe other greenhouse gases in carbon dioxide equivalent units, 
abbreviated as CO2E. This allows an ñapples to applesò comparison of different 
greenhouse gases. For example, each pound of methane (CH4) released into the 
atmosphere is equivalent in terms of harmful effects to releasing 21 pounds of carbon 
dioxide (CO2) into the atmosphere. Each greenhouse gas has its own equivalency ratio: 

 

Each GHG lb. = CO2E lbs.* 
Methane  21 
Nitrous Oxide  310 
HFC-134a  1,300 
PFC-CF4  6,500 
SF6  23,900 

*epa.gov clean energy calculator   

   

 
 
How is the CO2E conversion calculated? Using the Global Warming Potential (GWP) of 
21 for methane, the ñcarbon dioxide equivalentò of 310 tons of methane is 310 tons x 21 
= 6,510 tons CO2E. Emitting 310 tons of CH4 would thus be considered to result in the 
same cumulative effects over the next 100 years as emitting 6,510 tons of CO2.  
 

 

How it works:  The Greenhouse Effect and Climate Change  

 
Without a certain amount of greenhouse gases, the planet would be a very cold place to 
live. As the name suggests, greenhouse gases work much like an actual greenhouse 
that you might find at a commercial nursery. Like a greenhouse, the sun warms the earth 
via solar rays travelling through space that penetrate the earthôs atmosphere and hit the 
surface. Certain amounts of this solar energy are absorbed by the surface, which raises 
the earthôs temperature. The excess solar energy not absorbed by the surface is 
reflected back into the atmosphere and trapped, keeping the planet warm. However, not 
all of the excess solar energy is trapped, some is able to penetrate the atmosphere and 
escape back into space.  
 
The entire system works very efficiently, keeping the planet at an approximate mean 
temperature of 58°F (14.5°C). Problems for the planet begin when additional amounts of 
the excess solar energy, reflected from the earthôs surface, can no longer escape the 
atmosphere and head out to space. This energy is trapped by disproportionate 
greenhouse gases in the atmosphere. The trapped excess energy overheats the earthôs 
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climate system, creating a positive feedback system, which leads to climate change.  
The following diagram illustrates the greenhouse effect.  
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Summary of the Regional Inventory 
 
The breakdown of emissions by category follows the statewide pattern with the most 
significant sources of greenhouse gases being transportation and fuel combustion, and 
electricity generation. Figure 2 illustrates the relative contribution of on-road 
transportation and fuel combustion, which together account for 94% of greenhouse gas 
emissions in the Coachella Valley. Other sources which account for 2% or less of the 
total for the Coachella Valley include trains travelling through the Coachella Valley and 
the fertilizers used on golf courses and other applications.  
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Figure 2:   Greenhouse Gas Emissions in 2005 for the Coachella Valley region. 
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Vehicles travelling on roads and freeways are a major source of greenhouse gas 
emissions in the Coachella Valley, accounting for 76% of the regional total in 2005. 
Passenger vehicles, including light duty cars and trucks together produce 41% of the 
greenhouse gas emissions from vehicles. Another significant source of emissions is 
heavy duty diesel trucks, which account for 30% of GHG emissions, resulting from the 
truck travel along the I-10 Freeway and Highway 86 transportation corridors. CVAG will 
be assessing the impacts of proposed transportation projects and looking at ways to 
reduce the contribution from vehicle emissions.  

 
 
 

 
Figure 3 Greenhouse Gas Emissions from vehicles travelling on Coachella Valley 

roads in 2005. See Part II: Table B-1 for source data. 
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Another major source of emissions is the fuel combustion associated with various 
commercial and industrial activities. This includes direct emissions from the combustion 
of natural gas, coal, kerosene, distillate, motor gasoline and other fuels. Service and 
commercial sources, including hotels and other service businesses, account for 28% of 
the greenhouse gas emissions from stationary sources. In the resort and tourism based 
economy that is the Coachella Valley, the buildings that support hotel and retail services 
require electricity and natural gas to provide a cool, welcoming environment. Industry is 
limited in the Coachella Valley and the greenhouse gas emissions data reflect the 
relatively small contribution from this source.  
 
 

 
Figure 4 Greenhouse Gas Emissions from fuel combustion in the Commercial, 

Industrial, and Residential sectors in 2005. See Part II: Table B-1 for source 
data 

 
 
In addition to detailing the major sources of greenhouse gas emissions in the Coachella 
Valley and our cities, this inventory provides a look into the future with a forecast of 
greenhouse gas emissions for the year 2020. This resulting from forecast clearly defines 
our challenge, as it predicts an increase overall of 23%, with a 34% increase in 
emissions from electricity consumption and a 38% increase in emissions from stationary 
sources. Of interest, the contribution to greenhouse gas emissions in the year 2020 from 
vehicles is predicted to increase by 19%. 
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Coachella Valley Greenhouse Gas Emissions 
 on a Per Capita Basis ï 2005 and 2020 

 

GHG Emissions 
Total GHG    

(MMT CO2E) 
Population                 
(x 100,000) 

GHG per 
Capita (MT 

CO2E) 

Coachella Valley - 2005 4.31 4.13451 10.42 

Coachella Valley - 2020 5.58 6.19900 9.00 

 
 
 

 
Figure 5 summarizes the total GHG inventory on a per capita basis for the Coachella 
Valley.  The per capita calculations do not include indirect emissions, such as electricity 
usage.   
 
 
The California Air Resources Boardôs estimate of statewide greenhouse gas emissions 
for the period from 2000 to 2008 showed a decline in per capita emissions of 
approximately 7%, despite an increase in population of 11.8% during the same period.  
There are many factors affecting year to year changes in greenhouse gas (GHG) 
emissions, including the state of the economy, changes in demography, improved 
efficiency, and changes in environmental conditions such as drought. 
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The greenhouse gas emissions for individual cities follows the same general pattern as 
the Coachella Valley as a whole, with transportation and fuel combustion as major 
sources. The AQMD inventory provides a summary of the greenhouse gas emissions for 
each individual city and the unincorporated areas within the Coachella Valley region. 
The emissions reported for individual jurisdictions do not represent an exhaustive 
inventory but rather provide a broad, ñbig pictureò view of major sources of greenhouse 
gases. Several cities have recently completed a more detailed municipal greenhouse 
gas inventory using the International Council for Local Environmental Initiatives (ICLEI) 
software. Because this inventory is completed using a different methodology, 
comparisons should be made with caution. CVAG expects to work with many of our 
jurisdictions to complete similar inventories in the coming months. We also plan to 
develop a regional greenhouse gas reduction plan, or climate action plan, which will 
build on the results of this inventory. 
 
It should be noted that this GHG Inventory represents an initial look at greenhouse gas 
emissions from a regional perspective using data generously provided by AQMD and 
other sources. Estimating greenhouse gas emissions relies on a variety of data sources 
and methodologies that are still evolving. As further described in Part II, as additional 
technical information and standardized protocols for regional GHG inventories become 
available over time, inventories such as this one can be further enhanced by including 
additional greenhouse gases, improved methodologies or better emission factors. While 
this inventory is not exhaustive, a good-faith effort has been made to identify major 
sources of greenhouse gases and establish a baseline that can be further refined as 
more detailed information becomes available. 
 
This greenhouse gas inventory provides the baseline for tracking our contribution to 
climate change. And it provides a forecast to the year 2020 of how these emissions will 
continue to increase. Understanding the major sources of greenhouse gases in the 
CVAG region is the first step local governments and the communities they serve can 
take to reduce greenhouse gas emissions. The next step, taking action to reduce these 
emissions, will have other benefits in terms of improved air quality, reduced congestion, 
sustainable living, and very likely, a better quality of life. Armed with information from this 
inventory, the next step is to take action.  
 
 
 

 
 
 
 
 
 
 
 
 
 
The South Coast Air Quality Management District (South Coast AQMD) is the agency responsible for 
attaining State and Federal clean air standards in the South Coast Air Basin, which includes the area of 
Coachella Valley. The Coachella Valley Association of Governments (CVAG) was formed in 1973 under 
Californiaôs Joint Powers Law to address issues of valley-wide significance. Today, CVAG works on a 
variety of projects important to the Coachella Valley, both as the lead agency and as part of larger teams. 
This regional inventory is an example of our collaborative approach. The Part I Summary was prepared by 
CVAG. 
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PREFACE 
 

This document summarizes the collaborative effort of staffs at the South Coast 
Air Quality Management District (SCAQMD) and the Coachella Valley 
Association of Governments (CVAG) to develop greenhouse gas (GHG) 
inventories for the Coachella Valley and its cities for the years 2005 and 2020.  
The purpose of this document is to outline the methods and assumptions used, 
the sources of data, the limitations of the estimates, and a summary of the 
inventories developed, by major source category.  This approach largely relies on 
the same inventory methodology used to develop the latest Air Quality 
Management Plan (i.e., 2007 AQMP) and represents one approach for 
developing a GHG emissions inventory. There are other appropriate 
methodologies and protocols that can be used. This document may be useful to 
other areas that are developing GHG inventories. 

 
 
BACKGROUND 
 

Staff from the Coachella Valley Association of Governments (CVAG) requested 
that SCAQMD staff assist with its effort to develop a GHG emissions inventory 
for the years 2005 and 2020. 
 
The Coachella Valley Association of Governments was formed in 1973 to 
address issues of valley-wide significance. CVAG works on a variety of projects 
important to the Coachella Valley, both as the lead agency and as part of the 
larger jurisdictional or regional teams. CVAG members include the cities of 
Blythe, Cathedral City, Coachella, Desert Hot Springs, Indian Wells, Indio, La 
Quinta, Palm Desert, Palm Springs, and Rancho Mirage. Riverside County is a 
member of CVAG; the portion of eastern Riverside County within the CVAG 
boundary is included and data for these unincorporated areas of Riverside 
County is reported. The Agua Caliente Band of Cahuilla Indians and the 
Cabazon Band of Mission Indians are also CVAG members. Not all CVAG 
member jurisdictions are included in this inventory because they are not in the 
South Coast Air Basin, such as Blythe.  
 
Emissions from tribal lands, including reservation lands for the Agua Caliente, 
Cabazon, and Torrez Martinez, are included to some extent in the inventory. On- 
and off-road models calculate emissions that include these areas. However, point 
source emissions data is not collected by SCAQMD on tribal lands, so emissions 
from stationary sources on tribal lands in the Coachella Valley are not included in 
this inventory.  
 
Staff attempted to address specific areas for the GHG inventory that reflect some 
of the unique land uses in this region. For example, there are many golf courses 
in the Coachella Valley, which use fertilizer and water. The region is also a 
desert, with many resorts and swimming pools, which also use large amounts of 
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water. Information has been augmented in this document on fertilizer usage and 
the resulting GHG emissions, as well as information on electricity-related GHG 
emission from wells and waste water treatment. 

 
 
EMISSION INVENTORY METHODOLOGY 
 
Introduction 

 
The methodology used for developing this GHG inventory is primarily consistent 
with the SCAQMD 2007 Air Quality Management Plan (AQMP) inventory 
method, which utilized 2002 data as the base year.  CVAG staff also provided 
additional data to augment the AQMP inventory, such as fertilizer usage.  The 
following sections describe the key elements of the GHG inventories. Inventories 
for each of the cities in Coachella Valley that are in the South Coast Air Basin 
can be found in the appendices. 

 
Greenhouse Gases/Pollutants 

 
For purpose of these GHG inventories, three major pollutants were included: 
carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O).  These emissions 
are typically reported in millions of metric tons (MMT) of carbon dioxide 
equivalents (CO2E), which is the amount of CO2 that would give the same global 
warming potential as a given amount of another GHG. For example, methane 
(CH4) is a GHG which has a higher global warming potential than CO2. To 
convert a metric ton of methane to a metric ton of CO2E, a factor of 21 is used 
and a factor of 310 is used for N2O (consistent with ARBôs GHG inventory 
development, based on the second assessment report (1996) of the International 
Panel on Climate Change (IPCC)).   
 
Emissions are reported to two decimal places. In some cases, zero represents 
less than 0.005 TPY or less than 0.005 MMT/year. For example, some 
categories of mobile sources have CO2 and N2O reported in tons per year, but 
when converted to MMT CO2E, the value in the table is zero, due to rounding. 
 

 
Source Categories 

  
As described below, the GHG inventory has the following major categories: 
stationary sources, on-road mobile sources, and off-road mobile sources. 
 
Stationary Sources:   
 
The stationary source emissions are grouped into two categories ï point sources 
and area sources. Point source emissions are from facilities having one or more 
pieces of equipment registered and permitted with SCAQMD (e.g. power plants 
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and manufacturing facilities). SCAQMD is able to collect facility emission-related 
information from the larger of these facilities. Area source emissions are from 
numerous smaller facilities (e.g., gas stations and restaurants) or the source of 
emissions (e.g., consumer products and architectural coatings), for which 
locations may not be specifically identified. Emissions from point sources that do 
not report emissions and for area sources are calculated from estimated 
emission factors and corresponding activity levels by category. 
 
The stationary point and area source inventory for the Coachella Valley was 
calculated using the 2007 AQMP base year inventory (2002 data) for stationary 
source emissions in the CVAG area. The carbon dioxide (CO2), nitrous oxide 
(N2O), and methane (CH4) emissions from fuel combustion for stationary point 
and area sources were calculated using the fuel consumption by fuel type, CO2, 
N2O, CH4 default Emission Factors (EFs) and High Heating Values (HHVs). The 
fuel consumption for point sources was actual values as reported by the facilities 
in their Annual Emission Reports (AER). For area sources, fuel consumption was 
estimated using the NOx emission rates and default compliance EFs, where 
applicable.  The CO2, N2O, and CH4 default EFs were developed using Tables 3, 
4, and 6 of the California Air Resources Board (CARB) Regulation for the 
Mandatory Reporting of GHG Emissions (AB 32), December 2007. The HHVs of 
the fuels were taken from AP 42, which is a compilation of emission factors 
published by the U.S. EPA. For non-combustion sources, the CH4, emissions 
were taken from the 2007 AQMP annual average gridded inventory.  
 
When developing emission inventories for the AQMP, EPA modeling guidance is 
used to overlay a grid pattern of 5 km by 5 km grid cells.  The location of the 
point sources is known.  Therefore, it is straightforward to assign these sources 
to a grid cell.  For non-point sources, spatial allocation is accomplished by using 
surrogates, such as population, employment, number of households, land use 
data, etc., to distribute emissions to the grid cells.      

 
Once the 2002 GHG stationary and area source emission inventory was 
developed, it was projected to future years (2005 and 2020) using socioeconomic 
forecast factors provided by Southern California Association of Governments 
(SCAG) for the 2007 AQMP.  

 
To develop the stationary point and area sources inventory for each city in 
CVAG, staff used the following methods to estimate the CO2, N2O, and CH4 

emissions: 
 

 For point sources, the entire Coachella Valley 2005 and 2020 GHG 
estimated emissions were used, along with facility location addresses to 
develop the GHG inventory at the city level. 

 For area sources, the 2005 and 2020 GHG estimated for the area 
sources, as described above, for the entire Coachella Valley were scaled 
down to the city level using adjustment factors. The adjustment factors 
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were developed using the area source NOx emissions ratio of each city to 
the entire Coachella Valley. The area source NOx emissions at the city 
level and entire Coachella Valley were taken from the 2005 and 2020 
planning gridded inventory. NOx is directly related to fuel combustion, so 
this ratio is expected to be representative of GHG emissions from fuel 
combustion. 
 

For both point and area sources, the GHG emissions for the unincorporated 
portion of the Coachella Valley were calculated using the point and area source 
GHG emissions for the entire Coachella Valley minus the sum of emissions for all 
the cities. 
 
 

Agriculture/Golf Courses  
 
For fertilizer usage related GHG emissions in Coachella Valley golf 
courses, a list of golf courses with addresses in Coachella Valley was 
downloaded from http://www.golflink.com.  In total, there are 99 18-hole 
and 38 9-hole golf courses (Table D-1). Since on average a 9-hole golf 
course is approximately half the length of an 18-hole, it is assumed that a 
9-hole golf course uses 50% of fertilizers that an 18-hole course does.  
This results in a total of 118 18-hole equivalent golf courses in Coachella 
Valley. 
 
N2O emission factors including both direct and indirect emissions (5.86 
tons of CO2E per ton of synthetic fertilizers) were obtained from CARBôs 
GHG Inventory data base 
(http://www.arb.ca.gov/cc/inventory/doc/doc_index.php). Fertilizer 
consumption data (64.17 tons per golf course per year) were provided by 
CVAG staff for a representative 18-hole golf course.  From this fertilizer 
data, each 18-hole golf course was estimated to emit 376 MT CO2E per 
golf course per year.  Multiplying the per golf course GHG emissions by 
118 courses results in total GHG emissions of 44,368 MT CO2E per year 
from Coachella Valley golf courses.  The same methodology was applied 
to determine golf course emissions within individual cities and 
unincorporated areas (Table D-1). 
 
The 2002 GHG emissions from prescribed burning under the agricultural  
burning category with EIC 670 were calculated using the actual burning 
activities as reported in the 2002 emissions inventory and their associated 
EFs1. 
 
 

                                                 
1
 EFs were developed using Andreae and Merlet report titled ñEmission of Trace Gases and Aerosols 

from Biomass Burning, Global Biogeochemical Cyclesò, 2001, and CARB report on ñEmission Factors for 
Open Burning of Agricultural Residuesò, August 2000 

http://www.golflink.com/
http://www.arb.ca.gov/cc/inventory/doc/doc_index.php
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Landfills 
 
The 2005 CO2 and CH4 emissions from Coachella Valley landfill sources 
under the waste disposal category were estimated using the total amount 
of refuse in place (provided by the Riverside County Waste Management 
Department) and SCAQMD default EFs, capture efficiency, and control 
efficiency.  Staff excluded the landfills in Blythe and estimated emissions 
for two types of emissions sources; controlled and surface emissions.  The 
Coachella Valleyôs landfills are located in the city of Coachella and in the 
unincorporated area of Coachella Valley.  The landfillsô CO2 and CH4 
emissions for the city of Coachella and the unincorporated area of the 
Coachella Valley were estimated using the amount of refuse placed in 
these areas, and default EFs capture and control efficiencies.   
 
The analysis included both closed and currently operating landfills. The 
landfills, and their current operating status, are listed below: 

 Coachella ï closed 

 Desert Center ï open 

 Edom Hill ï closed 

 Mecca II ï closed 

 Oasis ï open  
 
The 2020 landfill emissions for the city of Coachella and the 
unincorporated areas were estimated using population growth factors.  
However, since Indio, La Quinta, and Indian Wells are near the city of 
Coachella, the population growth of the city of Coachella was estimated 
based on the average of population growth of these three cities. 
 
 

On-Road Mobile Sources:  
 
The 2005 and 2020 GHG emissions from on-road mobile sources were 
calculated for both the entire Coachella Valley and also for each city in Coachella 
Valley and the unincorporated portions of Riverside County within CVAGôs 
boundary.  
 
The EMission FACtors (EMFAC) model is used to calculate emission rates from 
all motor vehicles, such as passenger cars to heavy-duty trucks, operating on 
highways, freeways and local roads in California. EMFAC2007 is the most recent 
version of this model.  The model calculates emission rates from all motor 
vehicles operating on highways, freeways and local roads in California. In the 
EMFAC model, the emission rates are multiplied with vehicle activity data (miles 
per vehicle or number of trips or total number of vehicles) provided by the 
regional transportation agencies to calculate the statewide or regional emission 
inventories.  Key data used in the model includes the class of vehicle (ex. 
passenger car or bus), the fuel used (gasoline, diesel, electric), the fleet mix, 



 

6 

including model years and activity per class of vehicle.  Vehicle population is 
determined through an analysis of data from the Department of Motor Vehicles 
(DMV).  On-Road Mobile Vehicles includes several categories of trucks that are 
separated by fuel type and vehicle weight (T1 up to 3,750 lbs, T2 3,750-5,750lbs, 
T3 5,751-8,500lbs, T4 8,501-10,000 lbs, T5 10,001-14,000lbs, T6 14,001-
33,000lbs, HHD >33,000lbs). 
 
The following method was used to estimate the CO2, N2O, and CH4 from on-road 
mobile emissions for the entire Coachella Valley, each city within Coachella 
Valley, and the Coachella Valley unincorporated areas: 
 

For the entire Coachella Valley, the CO2, and CH4 emissions were 
calculated using the CARB EMFAC2007 V2.3 mobile source emissions 
model for the specified inventory years. Since the EMFAC2007 model 
output contains only CO2 and CH4 emissions, the N2O emissions were 
calculated using a CARB methodology (i.e., vehicle miles traveled and 
CARB N2O emission factors which are a function of vehicle type, model 
year, and fuel type). 

For the cities in the Coachella Valley, the CO2 and CH4 emissions were 
taken from the 2005 and 2020 annual average gridded inventory. 
However, these CO2 and CH4 emissions at the city level were adjusted so 
that the sum of the emissions at the city level would be equal to the same 
values calculated for the entire CVAG area using the EMFAC2007 model. 
This was done because there are minor differences in the GHG emissions 
for the entire CVAG area when comparing the values from the planning 
gridded inventory with the EMFAC2007 model output values. The 
EMFAC2007 model has been updated since the 2007 AQMP. The 
adjustment factors were the CO2 and CH4 emissions ratios of the planning 
inventory to the EMFAC2007 model. The N2O emissions for the entire 
Coachella Valley were distributed to the city level using the CH4 emissions 
ratio of each city to the entire Coachella Valley. The emissions from the 
unincorporated areas were calculated as the differences between the 
Coachella Valley total and the sum of the cities. 

 
Off-Road Mobile Sources:  
 
Mobile sources not included in the on-road mobile source emissions inventory 
are considered as off-road mobile sources.  The off-road emissions inventory is 
an estimate of the population, activity, and emissions estimate of the various 
types of off-road equipment. The major categories of engines and vehicles 
include agricultural, construction, lawn and garden and off-road recreation, and 
includes equipment from hedge trimmers to cranes. The OFFROAD Model 
estimates the relative contribution of gasoline, diesel, compressed natural gas, 
and liquefied petroleum gas powered vehicles to the overall emissions inventory 
of the state. 
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The CARB OFFROAD Model estimates emissions for more than one hundred 
off-road equipment types, including recreational vehicles, pleasure craft, and 
construction equipment.  The emissions from ships, aircraft, locomotives and 
cargo handling equipment at marine ports or intermodal facilities are not included 
in the current OFFROAD Model.  Therefore, the emissions from these categories 
need to be calculated using other category-specific models.   
 
Aircraft and locomotive emissions were estimated using an alternative approach.  
Staff used the CARBôs statewide 2005 and 2020 aircraft and locomotive GHG 
emissions along with carbon monoxide (CO) ratios.  A different methodology  
might be considered as the GHG inventory is updated in the future if more 
information about these sources is available.   

 
Aircraft GHG emissions for the Coachella Valley were determined using carbon 
monoxide (CO) emissions from the 2007 AQMP inventory.   In 2005, aircraft 
emissions at four airports within Coachella Valley resulted in an average 3.1 tons 
per day of CO.  The four airports include Palm Springs International, Jacqueline 
Cochran Regional, Desert Center, and Desert Air Sky Ranch.  The total aircraft 
CO emissions in 2005 within California were 269 tons per day.  Aircraft 
emissions from airports within Coachella Valley contribute to 1.15% of daily 
aircraft CO emissions within California.  The aircraft GHG emissions within the 
Coachella Valley were determined by assuming 1.15% of the 2005 and 
estimated 1.91% of the 2020 statewide aircraft GHG emissions were from the 
four Coachella Valley airports (http://www.arb.ca.gov/cc/inventory/inventory.htm). 
 
The locomotive CO2, N2O, and CH4 emissions for the cities in Coachella Valley 
were estimated using the locomotive CO emissions for the entire Coachella 
Valley.  Locomotive CO emissions within Coachella Valley are 2.25% of daily CO 
emissions from locomotives within California for 2005 and estimated to be 2.42% 
for 2020.  The GHG emissions from locomotives were determined by assuming 
2.25% of the 2005 and 2.42% of the 2020 statewide locomotive GHG emissions.  
Locomotive GHG emissions were separated into cities within the Coachella 
Valley by apportioning the emissions with the amount of railroad miles within 
each city.  
 
The CO2, N2O, and CH4 emissions from Cargo Handling Equipment (CHE) 
associated with the locomotives were assumed to be negligible.  The emissions 
from ships and commercial boats, and associated with marine ports were not 
applicable to the Coachella Valley as these operations did not take place in this 
region. 
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Inventory Projection 
 
The most recently prepared complete stationary source emissions inventory for 
the 2007 AQMP was the one for the year 2002.  Therefore, the stationary source 
inventories for the years 2005 and 2020 were forecasted from the 2002 inventory 
using the same growth surrogates and SCAG growth factors as used in the 2007 
AQMP, Appendix III, Tables 2-2 through 2-7.  The selection of the surrogate by 
which emission growth is projected depends on the type of activity. Generally 
these surrogates include employment growth, industry output growth, etc.  The 
on-road and off-road GHG inventories were developed for 2005 and 2020 using 
the CARB EMFAC2007 and 2007 OFFROAD models.  These models contain 
emission reductions from all rules adopted by 2007. 
 

 
SUMMARY OF COACHELLA VALLEY GHG INVENTORIES 
 

GHG emissions inventories were developed for the years 2005 and 2020, as 
described in the following sections.  Table 1 summarizes the applicable 
inventories by milestone year and major source category.  This information is for 
the Coachella Valley as a whole.  

 
Table 1 

CO2E Inventory for the Coachella Valley, MMT 
 

 2005 2020 

Stationary 0.75 1.11 

Mobile           
On-Road 

3.26 4.01 

Mobile  
Off-Road 

0.3 0.46 

Total  4.31 5.58 

 
 

Figures 1 and 2 show the relative contribution of each of these major categories 
to the Coachella Valley inventories for each of the key years selected.  As shown 
in Figures 1 and 2, the mobile source category (on-road and off-road) contributes 
83% and 80% of the total GHG emissions in 2005 and 2020, respectively.  By 
comparison, mobile sources contribute 36% of the stateôs total GHG emissions, 
based on the 2008 California statewide inventory.  GHG emissions in the 
Coachella Valley are dominated by mobile sources.  The Coachella Valley does 
not have many industrial emissions or power generation which accounts for 21% 
and 24% of statewide emissions sources, respectively. The numbers for 
statewide and Coachella Valley are more comparable if the emissions from 
industrial sources and electricity generation (both in state and imported) are 
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removed. With this adjusted comparison, transportation accounts for 67% of the 
emissions statewide in 2008, compared to 83% in the Coachella Valley in 2005.   
 
Tables B-1 and B-2 in Appendix B provide more detailed inventories by major 
source category for the years 2005 and 2020.  The categorization is consistent 
with the AQMP inventory using Emission Inventory Control (EIC) codes.  The 
GHG emissions are presented in terms of tons per year (TPY) and Million Metric 
Tons (MMT) of CO2E.  
 
The subcategories listed for on- and off-road mobile sources are self-
explanatory. Below is further explanation of what some of the other categories 
include: 
 

 Category 10 - Electric Utilities. All the GHG emissions are from power 
plants. The majority of the emissions are from the combustion of 
natural gas with an insignificant contribution from diesel fuel. 
 

 Category 50 - Manufacturing and Industrial Combustion. Besides the 
point sources, such as asphalt paving and military operations, there 
are four area sources in this category. They are industrial natural gas 
internal combustion engines; other (unspecified) industrial natural gas 
combustion; industrial liquefied petroleum gas (LPG) combustion; and 
industrial distillate oil combustion. The majority of the emissions are 
from LPG combustion and other industrial natural gas combustion. 
 

 Category 52 - Food and Agricultural Processing. The majority of the 
emissions are from the food products industry using natural gas.  A 
minor source is from internal combustion engines used in agriculture 
for irrigation. 
 

 Category 60 - Service and Commercial. The major sources in this 
category include commercial natural gas for space heating, 
commercial natural gas for water heating; commercial natural gas 
(other), and commercial LPG combustion.  
 

 Category 99 - Other Fuel Consumption. All emissions in this category 
are from stationary diesel engines which primarily are composed of 
backup diesel generators and backup diesel pumps. 

 

 Category 610 - Residential Fuel Combustion. There are six area 
sources in this category, including residential natural gas for space 
heating; residential natural gas for water heating; residential natural 
gas for cooking; residential natural gas (other); residential distillate oil 
for space heating and residential LPG combustion. The majority of the 
emissions are from natural gas usage for space and water heating. 
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 Category 660 -Miscellaneous Processes.  This category includes 
planned fires, such as forest management. Wildfires are listed under 
Natural Sources, category 930.  

 

 Category 810 - Aircraft.  This category includes emissions from civil, 
commercial, agricultural and military aircraft.   These emissions for 
aircraft include taxi, takeoff, landing and idling.  The emissions 
estimates are counted up to the mixing height near 2,000 ft (SCAQMD 
ERG 2006) 

 
 
Tables E-1 to E-40 show data at the city level for the following cities: Cathedral 
City, Coachella, Desert Hot Springs, Indian Wells, Indio, La Quinta, Palm Desert, 
Palm Springs, Rancho Mirage, and unincorporated areas of Riverside County. 
GHG emissions are provided by major category for the years 2005 and 2020. 
Table E-41 is a summary of total energy use and related GHG emissions for all 
cities. 
 
On a per capita basis, Table 2 summarizes the total GHG inventory of Coachella 
Valley and individual cities.  The per capita calculations do not include indirect 
emissions, such as electricity usage. 
 
 

 
Table 2 

GHG Inventory Per Capita (2005, 2020) 

AREA/CITY 

2005 2020 

Total  
(MMT 
CO2E) Population 

GHG per Capita 
(MT CO2E) 

Total GHG  
(MMT 
CO2E) Population 

GHG per 
Capita (MT 

CO2E) 

Coachella Valley 4.31     413,451                   10.42  5.58 619,900 9.00 

Cathedral City           0.31      51,303                     6.04  0.38      65,222  5.83 

Coachella  0.23      33,268                     6.91  0.27      75,540  3.57 

Desert Hot Springs    0.06      20,874                     2.87  0.09      55,894  1.61 

Indian Wells               0.08        4,865                   16.44  0.09        6,025  14.94 

Indio           0.47      69,482                     6.76  0.56      93,115  6.01 

La Quinta            0.12      37,564                     3.19  0.16      52,922  3.02 

Palm Desert        0.31      49,843                     6.22  0.39      64,860  6.01 

Palm Springs            0.42      46,474                     9.04  0.56      56,288  9.95 

Rancho Mirage            0.13      16,685                     7.79  0.17      26,764  6.35 

Unincorporated Areas 2.20 83,093 26.48 2.9 123,270 23.52 
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Discussion 
 
This inventory methodology is primarily based on the methodology used to 
develop the SCAQMD 2007 AQMP, and is consistent with the State 
Implementation Plan (SIP) approach, such that it can be easily integrated with 
the local SIP planning process.  The methodology outlined in this document 
takes advantage of years of technical improvements for criteria pollutant 
inventories and the benefits of extensive public review and agency oversight.  
Enhancements were made to GHG inventories regarding indirect emissions (i.e., 
electricity consumption).  As additional technical information and standardized 
GHG inventory protocols become available over time, the GHG inventories can 
be further enhanced by including additional greenhouse gases, improved 
methodology or better emission factors. 
 
 
 




