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Executive Summary 

Global and local concern over the growing climate crisis has led the Thurston Climate Action 
Team (TCAT) to conduct a community based greenhouse gas (GHG) inventory as a foundation 
for regional climate action planning. Using a community GHG inventory protocol developed by 
ICLEI USA, TCAT gathered data for the 2010 calendar year from a variety of sources. Energy 
usage data was provided by Puget Sound Energy, vehicle miles traveled (VMT) data by the 
Thurston Regional Planning Council, solid waste data by Thurston County, and wastewater data 
by the LOTT Clean Water Alliance.  Results in each of these sectors was obtained for Thurston 
County as a whole, and for each of the incorporated cities within the county.  TCAT then 
calculated annual GHG emissions for 2010 using conversion formulas contained in ICLEI 
documentation for its protocol. 

 
Total GHG emissions for the county as a whole, for each incorporated city, and for the 
unincorporated portions of the county, are presented in Table 1 below. 

 
Table 1: Summary of GHG emissions by Jurisdiction, 2010, in metric tons of carbon dioxide 
equivalent (MTCDE) 

Jurisdiction 
Total GHG 

Emissions 

Per Person 

GHG Emissions 

Thurston County 2,761,800 10.95 

Unincorporated Thurston County 1,443,200 10.68 

Bucoda 2,047 3.64 

Lacey 392,141 9.25 

Olympia 564,607 12.15 

Rainier 8,734 4.87 

Tenino 12,852 7.58 

Tumwater 288,540 16.61 

Yelm 49,679 7.25 

  



8 

 

TCAT recommends that these results be presented to elected officials at the county and city 
levels.  These officials, along with other community and business representatives, would use 
them to set GHG reduction goals, taking into consideration statewide goals established by the 
legislature, along with the findings and recommendations of the Inter-governmental Panel on 
Climate Change (IPCC).  It is also recommended that a climate action plan be developed and 
implemented, along with an annual refresh of this inventory.  It is proposed that these efforts 
include broad participation, with the guidance of a steering committee and segment-specific 
work groups. 
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Introduction 

Over the last thirty-five years, there has been growing concern among scientists about increases 
in the level of heat-trapping gases in the earth’s atmosphere, and related rising of the average 
temperature on the earth’s surface.  These changes are generally known as “the greenhouse 
effect”.   There is now near-universal consensus among scientists that human activity—including 
industrialization, deforestation, fossil fuel based transportation, energy production and 
consumption, and changing land use patterns-- is responsible for these changes.   

The resulting change in the climate is producing a chain reaction of effects—including rising sea 
levels, drought, extreme weather events (for example, tornados, hurricanes, floods), loss of 
glaciers and snow pack, and loss of land and sea ice.  Expected effects for the Puget Sound 
region and for Thurston County include: 

 Sea level rise 
 Wetter winters 
 Drier summers 
 Increased disease 
 Loss of salmon 
 Food supply disruption 
 Energy disruption 
 Problems with drinking water availability 

 
Scientists have indicated that a safe level of atmospheric greenhouse gases is 350 parts per 
million (ppm); recent reports indicate levels have reached 400 ppm.   This is very alarming, and 
represents a call to action for all communities across the globe. 

Our local communities are responding.  Thurston County commissioners, as well as many of the 
city councils within the county, have over the past ten years established goals and programs for 
reducing greenhouse gas emissions from their facilities and internal operations.  In addition, a 
variety of activist and volunteer groups have engaged in educational and advocacy programs to 
reduce GHG emissions in the community while building local resiliency. 

One such group is Thurston Climate Action Team.  It was founded in 2007 by a group of citizens 
concerned about the potential impact of global warming and wishing to promote local action to 
reduce Thurston County communities’ carbon footprint.  TCAT’s founding members include 
county commissioners and city council members, citizen activists, representatives of key 
planning entities in the county, business people, the primary energy utility for the county, and the 
educational community. One of its most significant accomplishments has been collaborating with 
the local economic development council to obtain funding for and operate a community-wide 
energy efficiency program.   

In 2012, TCAT identified three priority areas for its work:  

1. Energy efficiency and distributed generation,  
2. Transportation, and  
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3. A community greenhouse gas inventory for Thurston County. 

In order to pursue area number three, in the spring and summer of 2012 TCAT discussed a 
greenhouse gas inventory project with elected representatives and staff from several local 
jurisdictions, as well as with its Energy Advisory Committee.  TCAT also recruited an intern 
from The Evergreen State College’s Master in Environmental Studies program.  Robert Coleman 
was selected to serve as intern.  Throughout the fall and winter of 2012 – 2013, energy usage, 
transportation, and other data were gathered for use in calculating GHG emissions. 

The scope of this study encompasses all activities which produce greenhouse gases throughout 
the county.  It includes all cities as well as unincorporated areas.  It is not limited to government 
operations, but includes emissions produced by all homes, businesses and other entities which 
exist within the boundaries of the county. 

TCAT sees this effort as a first step to setting GHG reduction goals, and setting strategies and 
projects to achieve those goals.  In order to provide a check on progress and to allow correction 
and redesign of strategies that are not actually helping achieve established goals, it is intended 
that this inventory be updated annually.  
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Approach 

This section contains three sub-sections: Methodology Chosen, Data Gathering, and Estimate 
Calculation. 

Methodology Chosen 

Nationally, the first greenhouse gas (GHG) inventories were completed for companies and other 
organizations.  So initial methodologies developed for conducting this work focused on the needs 
of those groups.  However, communities contribute to greenhouse gas emissions in significantly 
different ways than do organizations.  So when selecting a GHG inventory methodology for this 
study, it was important to consider these differences.   As we started this work, we learned that 
ICLEI had recently published the U.S. Community Protocol for Accounting and Reporting 
Greenhouse Gas Emissions (i.e., Community Protocol).  Because it seemed appropriate to the 
needs of our communities, and because some local governments in Thurston County have held or 
currently hold membership in ICLEI, this protocol was selected as the primary guide for 
estimating community-wide greenhouse gas emissions within the geopolitical boundary of 
Thurston County Washington.  

The Community Protocol is a national standard developed by ICLEI-USA (International Council 
for Local Environmental Initiatives), now known as Local Governments for Sustainability USA, 
to inspire and guide U.S. local governments to account for and report on greenhouse gas 
emissions associated with the communities they represent. The development of the Community 
Protocol was funded by Pacific Gas and Electric Company, the State of Oregon Department of 
Environmental Quality, and through a National Science Foundation grant from the Research 
Coordination Network led by Dr. Anu Ramaswami at University of Colorado Denver. The 
Community Protocol was vetted by industry experts working in local, state, and federal 
governments, as well as universities, non-governmental organizations, and private corporations 
across the United States and Canada. By addressing six internationally recognized greenhouse 
gases regulated under the Kyoto Protocol (Carbon Dioxide (CO2), Methane (CH4), Nitrous 
Oxide (N2O), Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs), and Sulfur hexafluoride 
(SF6)) across five basic emission types (built environment, transportation and other mobile 
sources, solid waste, water and wastewater, and agriculture), the protocol can be used to estimate 
the quantity of GHG emissions associated with community sources and activities during a 
chosen analysis year. 

Data Gathering 

The quantity of greenhouse gases emitted for each of the five basic emission types were 
estimated for 2010 based on the best available data. Electricity and natural gas consumption data 
from Puget Sound Energy were used to calculate emissions associated with the built 
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environment. The Energy Information Administration’s (EIA) State Energy Data System (SEDS) 
was also used to estimate the use of various fuels and their associated emissions in residential 
units that do not use natural gas from Puget Sound Energy. Thurston County Solid Waste 
provided aggregate waste sent to the landfill to calculate emissions associated with solid waste. 
The United States Department of Agriculture’s Agricultural Census of 2007 was used to estimate 
commercial livestock populations in the county and their associated emissions. Lacey, Olympia, 
Tumwater, Thurston (LOTT) Clean Water Alliance provided wastewater treatment process and 
digester gas data for estimates related to wastewater treatment. Data were not available for 
wastewater processing in other communities within the county. Thurston Regional Planning 
Council’s travel demand model and the Highway Performance Monitoring System (HPMS) 
database were used to calculate emissions related to on-road vehicles operating within the 
county. VMT data included trips from outside the jurisdictional boundaries to inside the 
boundaries, from inside to outside, and from inside to inside.  Unincorporated Thurston County 
included rural Thurston County, city Urban Growth Areas, Grand Mound, and the Nisqually and 
Chehalis Reservations.  Population data for 2010 was obtained from Thurston Regional Planning 
Council’s Profile 2012.  

Data for this inventory were gathered during the months of January and February of 2013, in 
partnership with Thurston County and the Thurston Regional Planning Council.  

Estimate Calculation  

Metric Tons of Carbon Dioxide Equivalents (MTCDE) were calculated either directly with an 
equation supplied by the Community Protocol or by converting individual estimates for each of 
the three greenhouse gases into Carbon Dioxide equivalents using 100 year Global Warming 
Potential (Table 2), and summing the three together.  

                     
                

                    

Table 2: One-hundred year Global Warming Potentials (GWP) for greenhouse gases. Carbon 
Dioxide (CO2) has a GWP of 1 since it is the baseline unit to which all other greenhouse gases 
are compared. 

Greenhouse Gas 100 year GWP 

Carbon Dioxide (CO2) 1 

Methane (CH4) 21 

Nitrous Oxide (N2O) 310 
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The Community Protocol provides equations (Table 3) that allowed us to use community-based 
variables for input (Table 4) in order to calculate individual greenhouse gas values or MTCDE 
for a given emission source or activity.  Equations referenced in Table 3 are taken from the 
source-specific appendices to the Community Protocol; the referenced Appendix is identified for 
each section of the table. Each equation is in turn described in greater detail in the Appendix, 
Emission Calculation Details, Figure 11 through Figure 23.  Table 4 contains county-wide input 
values used to calculate emission estimates for the various emission sources and activities. Input 
values for each city jurisdiction and for the unincorporated sections of the county can be found in 
the source spreadsheets for these jurisdictions. 
 
Additional details on how these inputs were used to calculate emissions, including specific 
formulas used, are contained in the Appendix, Emission Calculation Details.  
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Table 3: Emissions sources and related estimation method used to calculate greenhouse gas 
emission based on the U.S. Protocol for Community-wide Greenhouse Gas Emission Inventories 

Emission Source Equations Used 

Built Environment (BE) Emission Activities and Sources, from Appendix C. 

Emissions from stationary combustion of 
natural gas in residential, commercial, and 
industrial units 

BE.1.1, Equations BE.1.1.1, BE.1.1.2, 
BE.1.1.4, BE.1.1.6 

Emissions from stationary combustion of fuel 
oil, propane/LPG, and wood in residential 
units 

BE.1.2, BE.1.1 

Emissions from use of electricity in 
residential, commercial, and industrial units 

BE.2.1, Equation BE.2.2 

Emissions from electricity transmission and 
distribution losses 

BE.4.1, Equation BE.4.1.1 

Upstream emissions from energy use BE.5.1, Equation BE.5.1.1; BE.5.2A 

Solid Waste Emission Activities and Sources,  from Appendix E. 

Methane emissions from community-
generated waste sent to landfills 

SW.4.1 

Process emissions associated with landfilling SW.5 

Collection and transportation emissions SW.6 

Agricultural Livestock Emission Activities and Sources, from Appendix G 

Methane emissions from enteric fermentation A.1 

Wastewater and Water Emission Activities and Sources, from Appendix F 

Stationary methane emissions from 
combustion of digester gas 

WW.1.a 

Stationary nitrous oxide emissions from 
combustion of digester gas 

WW.2.a 
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Stationary carbon dioxide emissions from 
digester gas combustion 

WW.3 

Process carbon dioxide emissions from the use 
of fossil-fuel-derived methanol for biological 
nitrogen removal 

WW.9 

Transportation and Other Mobile Emission Activities, from Appendix D 

Emissions from passenger vehicles TR.1.B, Equations TR.1.B.2, TR.1.B.3 

Emissions from freight and service trucks TR.2.A, Equations TR.2.A.1, TR.2.A.2 
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Table 4: List of user input descriptions, values, and related emission source/activity for Thurston 
County.  

Input Description Input Value Emission Source/Activity 

Built Environment 

Use of electricity in residential units 
1,266,273,211 
(kWh) 

Consumption of electricity, 
Transmission and distribution 
losses, Upstream emissions from 
electricity use 

Use of electricity in commercial units 
920,512,299 
(kWh) 

Consumption of electricity, 
Transmission and distribution 
losses, Upstream emissions from 
electricity use 

Use of electricity in industrial units 
136,413,709 
(kWh) 

Consumption of electricity, 
Transmission and distribution 
losses, Upstream emissions from 
electricity use 

Use of electricity in street lighting 
4,419,884 
(kWh) 

Consumption of electricity, 
Transmission and distribution 
losses, Upstream emissions from 
electricity use 

Use of natural gas in residential units 
31,268,416 
(therms) 

Onsite combustion of fuel, 
Upstream emissions from fuel 
use 

Use of fuel oil in residential units 248,428* 
(MMBtu) 

Onsite combustion of fuel, 
Upstream emissions from fuel 
use 

Use of propane/LPG in residential units 26,169* 
(MMBtu) 

Onsite combustion of fuel, 
Upstream emissions from fuel 
use 

Use of wood in residential units 
125,965* 
(MMBtu) 

Onsite combustion of fuel, 
Upstream emissions from fuel 
use 

Use of natural gas in commercial units 15,994,387 Onsite combustion of fuel, 
Upstream emissions from fuel 
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Input Description Input Value Emission Source/Activity 

(therms) use 

Use of natural gas in industrial units 4,007,881 
(therms) 

Onsite combustion of fuel, 
Upstream emissions from fuel 
use 

Transportation and Other Mobile Units 

Vehicle Miles Traveled estimate 2,341,013,000 Use of fuel in passenger cars 

Vehicle Miles Traveled estimate 2,341,013,000 Use of fuel in heavy-duty freight 
vehicles 

Solid Waste 

Tons of waste sent to landfill 165,191 tons 
Methane emissions from 
community-generated waste sent 
to landfills 

Tons of waste sent to landfill 165,191 tons Process emissions associated 
with landfilling 

Tons of waste sent to landfill 165,191 tons 
Collection and transportation 
emissions 

Agricultural Livestock 

Quantity of beef cows 
5,165 
individuals 

Methane emissions from enteric 
fermentation and manure, direct 
and indirect nitrous oxide 
emissions from manure 

Quantity of dairy cows 
5,451 
individuals 

Methane emissions from enteric 
fermentation and manure, direct 
and indirect nitrous oxide 
emissions from manure 

Quantity of swine 
777  

individuals 

Methane emissions from enteric 
fermentation and manure, direct 
and indirect nitrous oxide 
emissions from manure 
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Input Description Input Value Emission Source/Activity 

Quantity of sheep 
1,838 
individuals 

Methane emissions from enteric 
fermentation and manure, direct 
and indirect nitrous oxide 
emissions from manure 

Wastewater Treatment 

Digester annual average daily Biogas  138,369 ft3 LOTT digester emissions 

Fraction of CH4 in biogas  70% LOTT digester emissions 

Annual methanol consumption 31,029 gallons 
LOTT emissions from methanol 
use in biological treatment of 
wastewater 

*Values are obtained by scaling-down consumption estimates from the Energy Information 
Administration’s (EIA) State Energy Database System (SEDS) 
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Results (by Jurisdiction) 

Greenhouse gas emissions were calculated for Thurston County as a whole, for each 
incorporated city within the county, and for the unincorporated portion of Thurston County.  
Incorporated cities for which greenhouse gas emissions were calculated include: Olympia, 
Lacey, Tumwater, Yelm, Tenino, Bucoda and Rainier.  Those results are presented in each of the 
sections below.  All results are presented as metric tons of carbon dioxide equivalent (MTCDE). 

Figure 1 depicts the geography of Thurston County, including the boundaries of the various 
communities and urban growth areas contained within the county, as of 2010.  (Grand Mound 
and Rochester data was not collected for this study, because they are not incorporated and hence 
energy usage data was not available from Puget Sound Energy for those communities.)   

This map can also be found at the following web site:  
http://www.trpc.org/data/Documents/Profile%202010/Map02-CityLimits_UGAs11x17.pdf 

http://www.trpc.org/data/Documents/Profile%202010/Map02-CityLimits_UGAs11x17.pdf
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Figure 1: Thurston County Boundaries, City Limits, and Urban Growth Areas 
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Thurston County 

Thurston County is located at the southern end of Puget Sound. As of the 2010 census, its 
population was 252,264. The county seat is Olympia, which is also the state capital and the 
county's largest city.  According to the U.S. Census Bureau, the county has a total area of 774 
square miles, of which 727 square miles is land and 47 square miles (6.03%) is water. 

In calendar year 2010, greenhouse gas emissions in all of Thurston County, and from all sources 
and activities, totaled roughly 2.76 million metric tons of carbon dioxide equivalents (Table 5, 
Figure 2).  This included emissions from the built environment; passenger, heavy-duty, and 
public transit vehicles; the generation and disposal of solid waste; the primary wastewater 
treatment facility in the community; and livestock production. The emissions for each of these 
sources are listed in Table 5 (below) and depicted in Figure 2. 

Table 5: County-wide emission source types, quantities, and percentage of total emissions. 
Values in Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emission Source Type MTCDE * % 

Built Environment 1,444,406 52% 

On-road Vehicles 1,230,054 45% 

Solid Waste 54,166 2% 

Livestock 21,289 1% 

Wastewater Treatment 11,884 0% 

Total 2,761,800 100% 

Per Capita Emissions 10.95 
 

 

http://en.wikipedia.org/wiki/2010_United_States_Census
http://en.wikipedia.org/wiki/Olympia,_Washington
http://en.wikipedia.org/wiki/Capital_(political)
http://en.wikipedia.org/wiki/United_States_Census_Bureau
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Figure 2: Distribution of county-wide emissions by source. 

Built Environment Emissions 

Emissions resulting from the use of fuel and electricity in the built environment account for the 
largest portion of emissions in the county (Figure 2).  The use of electricity accounts for 60% of 
built environment emissions, while the use of fuel, primarily natural gas, accounts for roughly 
20% (Table 6). Upstream emissions involved in the generation of the electricity consumed by the 
community account for approximately 10% of built environment emissions. Emissions from 
electricity transmission and distribution losses and upstream emissions associated with the 
production and distribution of natural gas account for 5% and 4% of the built environment total, 
respectively. The residential sector accounts for the most built environment emissions, followed 
by commercial and industrial sectors respectively (Figure 3).  Street lighting (“lighting”) 
accounts for a very small portion of emissions within the built environment. 
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Table 6: County-wide built environment emission source quantities and percentages. Values in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emissions Source MTCDE % 

Use of Electricity 869,353 60% 

Use of Fuel 293,597 20% 

Upstream Electricity Use 145,476 10% 

Transmission and Distribution Losses 71,373 5% 

Upstream Fuel Use 64,606 4% 

Total 1,444,406 100% 

 

 

 

Figure 3: County-wide built environment emissions by structure type. Values in Metric Tons of 
Carbon Dioxide Equivalents (MTCDE). 
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On-road Vehicle Emissions 

On-road vehicle emissions account for approximately 44% of total emissions in Thurston 
County, WA in 2010 (Table 7). Emissions resulting from on-road vehicles operating within the 
county boundary were larger in passenger vehicles (962,361 MTCDE) than in heavy-duty freight 
vehicles (258,697 MTCDE).  Public transit emissions were the smallest source (8,996 MTCDE). 
Passenger vehicles account for 78% of emissions from on-road transport, while heavy-duty 
freight vehicles account for 21% of on-road transportation emissions, and public transit accounts 
for approximately 1% of on-road transportation emissions. 

Table 7: County-wide on-road vehicle emission source quantities and percentages. Values in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Passenger vehicles 962,361 78% 

Heavy Duty Freight vehicles 258,697 21% 

Public Transit (Gasoline) 1,842 <1% 

Public Transit (Diesel) 7,154 <1% 

Total 1,230,054 100% 

 

Solid Waste Emissions 

Methane emissions from the community-generated waste that is deposited in a landfill account 
for 86% of Thurston County’s solid waste emissions (Table 8). Emissions associated with the 
decomposition of this material, and with the equipment used in processing this material, account 
for 5% of emissions. Rail and truck emissions, separate from on-road vehicle emissions, 
associated with transporting waste from the Thurston County Waste and Recovery Center to the 
Roosevelt Regional Landfill in Roosevelt, WA (4,625 MTCDE) make up the remaining 9% of 
solid waste emissions.  
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Table 8. County-wide solid waste emission source quantities and percentages. Values in Metric 
Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Methane emissions 46,831 86% 

Transportation emissions 4,625 9% 

Process emissions  2,710 5% 

Total 54,166 100% 

Wastewater Treatment Emissions 

Emissions from the operation of the primary wastewater treatment facility within the county 
(Lacey Olympia Tumwater Thurston (LOTT) Clean Water Alliance Budd Inlet Treatment Plant) 
were comprised of emissions from burning methane gas from the onsite digesters, and emissions 
resulting from the use of methanol to biologically treat waste (Table 9)  The onsite burning of 
captured methane gas (digester emissions) produced 99% of emissions, and approximately 1% of 
emissions were a result of methanol use in the biological treatment of waste. 

Table 9.  County-wide wastewater emission source quantities and percentages from LOTT Clean 
Water Alliance Budd Inlet Treatment Plant. Values in Metric Tons of Carbon Dioxide 
Equivalents (MTCDE). 

Emission Source MTCDE % 

Digester Emissions 11,759 99% 

Methanol Emissions 124 1% 

Total 11,883 100% 
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Livestock Emissions 

Methane emissions resulting from domesticated animal production within the county boundary 
were divided among beef cows, dairy cows, sheep, and swine (Table 10). Beef cows accounted 
for 51% of emissions from domesticated animal production, 48% were from dairy cows, 1% 
from sheep, and less than 1% from swine. 

Table 10: County-wide livestock emission source quantities and percentage. Values in Metric 
Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Beef Cows 10,760 51% 

Dairy Cows 10,196 48% 

Sheep  309 1% 

Swine 24 <1% 

Total 21,289 100% 
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Unincorporated Thurston County 

In calendar year 2010 sources and activities producing greenhouse gas emissions in 
unincorporated Thurston County emitted roughly 1,443,200 metric tons of carbon dioxide 
equivalents (MTCDEs) (Table 11), including emissions from the built environment, passenger 
and heavy-duty vehicles, the generation and disposal of solid waste, and livestock production. 
The built environment generated approximately 606,664 MTCDE (42%), on-road passenger and 
heavy-duty vehicles produced approximately 786,233 MTCDE (54%), the generation and 
disposal of solid waste by the community emitted approximately 29,014 MTCDE (2%), and 
livestock produced roughly 21,289 MTCDE (1%). 

Table 11: Unincorporated county emission source types quantities, and percentage of total 
emissions. Values are in Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emission Source Type MTCDE % 

Built Environment 606,664 42% 

On-Road Vehicles 786,233 54% 

Solid Waste 29,014 2% 

Livestock 21,289 1% 

Total 1,443,200 100% 

Per Capita Emissions 10.68 

 
Built Environment Emissions 

The use of electricity accounts for 64% of built environment emissions in unincorporated 
Thurston County, while the use of fuel, primarily natural gas, accounts for roughly 16% (Table 
12). Upstream emissions involved in the generation of the electricity consumed by the 
community account for approximately 11% of built environment emissions. Emissions from 
electricity transmission and distribution losses and upstream emissions associated with the 
production and distribution of natural gas account for 5% and 3% of the built environment total, 
respectively. The commercial sector accounts for the most built environment emissions, followed 
by the residential sector (Figure 4). 

 

 



28 

 

Table 12: Unincorporated county built environment emission source quantities and percentages. 
Values are in Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emissions Source MTCDE % 

Use of Fuel 100,075 16% 

Use of Electricity 388,609 64% 

Upstream Fuel Use 21,046 3% 

Upstream Electricity Use 65,029 11% 

Transmission and Distribution Losses 31,905 5% 

TOTAL 606,664 100% 

 

 

 

Figure 4: Unincorporated county built environment emissions by structure type. Values in Metric 
Tons of Carbon Dioxide Equivalents (MTCDE). 
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On-road Vehicle Emissions 

On-road vehicle emissions account for approximately 54% of total emissions in unincorporated 
Thurston County in 2010, and are the largest single source of emissions in the region (Table 11). 
Emissions resulting from on road vehicles operating within the county boundary were larger in 
passenger vehicles (619,659 MTCDE) than in heavy-duty freight vehicles (166,574 MTCDE). 
Passenger vehicles account for 79% of emissions from on-road transport, while heavy-duty 
freight vehicles account for 21% of on-road transportation emissions. (Table 13) 

Table 13: Unincorporated county on-road vehicle emission source quantities and percentages. 
Values are in Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Passenger vehicles 619,659 79% 

Heavy Duty Freight vehicles 166,574 21% 

Total 786,233 100% 

 

Solid Waste Emissions 

Community-generated waste that is landfilled accounts for 86% of solid waste emissions in 
unincorporated Thurston County (Table 14). Emissions associated with the landfilling process 
(i.e., decomposition) and equipment account for 5% of emissions (Table 14). Rail and truck 
emissions, separate from on-road vehicle emissions, from transporting waste from the Thurston 
County Waste and Recovery Center to the Roosevelt Regional Landfill in Roosevelt, WA 
makeup the remaining 9% of solid waste emissions. 

Table 14: Unincorporated county solid waste emission source quantities and percentages. Values 
are in Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Methane emissions 25,085 86% 

Transportation emissions 2,478 9% 

Process emissions  1,451 5% 

Total 29,014 100% 
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Livestock Emissions 

Methane emissions resulting from enteric fermentation of livestock within the county-boundary 
were divided among beef cows, dairy cows, sheep, and swine (Table 15). Beef cows accounted 
for 51% of emissions from livestock production, 48% from dairy cows, 1% from sheep, and less 
than 1% from swine. 

Table 15: Unincorporated county livestock emission source quantities and percentages. Values 
are in Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Beef Cows 10,760 51% 

Dairy Cows 10,196 48% 

Sheep  309 1% 

Swine 24 <1% 

Total 21,289 100% 
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Bucoda 

Bucoda is located in the southern portion of Thurston County, about 17 miles south of Olympia, 
along Old Highway 99.  With a 2010 population of 550, it covers only 0.4 square miles.   

In calendar year 2010 sources and activities producing greenhouse gas emissions in Bucoda 
emitted roughly 2,047 metric tons of carbon dioxide equivalents (MTCDEs) (Table 16), 
including emissions from the built environment, passenger, and heavy-duty vehicles, and the 
generation and disposal of solid waste. The built environment generated approximately 1,636 
MTCDE (80%), on-road passenger and heavy-duty vehicles produced approximately 290 
MTCDE (14%), and the generation and disposal of solid waste by the community emitted 
approximately 121 MTCDE (6%). Per capita emissions for 2010 in Bucoda were estimated at 
3.64 MTCDE. 

Table 16: Bucoda emission source types quantities and percentages. Values are in Metric Tons of 
Carbon Dioxide Equivalents (MTCDE). 

Emission Source Type MTCDE % 

Built Environment 1,636 80% 

On-Road Vehicles 290 14% 

Solid Waste 121 6% 

Total 2,047 100% 

Per Capita Emissions 3.64 
 

 

Built Environment Emissions 

Emissions resulting from the use of fuel and electricity in the built environment account for the 
largest portion of emissions in Bucoda. The residential sector accounts for the most built 
environment emissions. The use of electricity accounts for 78% of built environment emissions, 
while the use of fuel, accounts for 3% (Table 17). Upstream emissions involved in the generation 
of the electricity consumed by the community account for approximately 13% of built 
environment emissions. Emissions from electricity transmission and distribution losses account 
for 6% of built environment emissions.  



32 

 

Table 17: Bucoda built environment emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emissions Source MTCDE % 

Use of Electricity 1,272 78% 

Upstream Electricity Use 213 13% 

Transmission and Distribution Losses 104 6% 

Use of Fuel 47 3% 

Total 6,288 100% 

 

On-road Vehicle Emissions 

On-road vehicle emissions account for approximately 14% of total emissions in Bucoda in 2010, 
and passenger vehicles are the second largest single-source of emissions city-wide (Table 18). 
Emissions resulting from on road vehicles operating within the county boundary were larger in 
passenger vehicles (229 MTCDE) than in heavy-duty freight vehicles (61 MTCDE). Passenger 
vehicles accounted for 79% of emissions from on-road transport, while heavy-duty freight 
vehicles account for 21% of on-road transportation emissions. 

Table 18: Bucoda on-road vehicle emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Passenger vehicles 229 79% 

Heavy Duty Freight vehicles 61 21% 

Total 290 100% 

 

Solid Waste Emissions 

Methane emissions from the community-generated waste that is landfilled account for 86% of 
Bucoda’s solid waste emissions (Table 19). Emissions associated with the landfilling process 
(i.e., decomposition) and equipment account for 5% of emissions. Rail and truck emissions, 
separate from on-road vehicle emissions, from transporting waste from the Thurston County 
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Waste and Recovery Center to the Roosevelt Regional Landfill in Roosevelt, WA makeup the 
remaining 9% of solid waste emissions. 

Table 19: Bucoda solid waste emission source quantities and percentages. Values are in Metric 
Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Methane emissions 333 86% 

Transportation emissions 33 9% 

Process emissions  19 5% 

Total 385 100% 
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 Lacey 

Lacey is located in the northern part of Thurston County, bordering Olympia to the west.  Lacey 
population in 2010 was 42,393.  The city has a total area of 16.51 square miles (42.76 km2), of 
which, 16.06 square miles is land and 0.45 square miles is water.   

In calendar year 2010 sources and activities producing greenhouse gas emissions in Lacey, WA 
emitted roughly 392,141 metric tons of carbon dioxide equivalents (MTCDEs) (Table 20).  This 
included emissions from the built environment, passenger, heavy-duty, and public transit 
vehicles, the generation and disposal of solid waste, and the primary wastewater treatment 
facility in the community. The built environment generated approximately 240,697 MTCDE 
(60%), on-road passenger and freight vehicles produced approximately 137,599 MTCDE (35%), 
the generation and disposal of solid waste by the community emitted approximately 9,103 
MTCDE (2%), and emissions related to the primary wastewater treatment facility within the 
county serving Lacey total approximately 4,742 MTCDE (1%). Per capita emissions for Lacey 
were 9.25 MTCDE. 

Table 20: Lacey emission source type quantities, and percentage of total emissions. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emission Source Type MTCDE % 

Built Environment 240,697 61% 

On-Road Vehicles 137,599 35% 

Wastewater Treatment 4,742 1% 

Solid Waste 9,103 2% 

Total 392,141 100% 

Per Capita Emissions 9.25 
 

 

Built Environment Emissions 

Emissions resulting from the use of fuel and electricity in the built environment account for the 
largest portion of emissions in the city of Lacey (Table 20). The residential sector accounts for 
the most built environment emissions, followed by the commercial and then industrial sectors 
respectively (Figure 5). The use of electricity accounts for 55% of built environment emissions, 
while the use of fuel, primarily natural gas, accounts for roughly 25% (Table 21). Upstream 
emissions involved in the generation of the electricity consumed by the community account for 
approximately 9% of built environment emissions. Emissions from electricity transmission and 
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distribution losses and upstream emissions associated with the production and distribution of 
natural gas account for 5% and 6% of the built environment total, respectively. 

Table 21: Lacey built environment emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emissions Source MTCDE % 

Use of Electricity 133,586 55% 

Use of Fuel 60,329 25% 

Upstream Electricity Use 22,354 9% 

Upstream Fuel Use 13,461 6% 

Transmission and Distribution Losses 10,967 5% 

Total 240,697 100% 

 

 

Figure 5: Lacey built environment emissions by structure type. Values are in Metric Tons of 
Carbon Dioxide Equivalents (MTCDE). 
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On-road Vehicle Emissions 

On-road vehicle emissions accounted for approximately 35% of Lacey’s total emissions in 2010, 
and passenger vehicles are the largest single source of on-road vehicle emissions city-wide 
(Table 22). Passenger vehicles account for 77% of emissions from on-road transport, while 
heavy-duty freight vehicles account for 21% of on-road transportation emissions, and public 
transit accounts for approximately 2% of on-road transportation emissions. 

Table 22: Lacey on-road vehicle emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Passenger vehicles 105,617 77% 

Heavy Duty Freight vehicles 28,391 21% 

Public Transit  3,590 2% 

Total 137,599 100% 

 

Solid Waste Emissions 

Methane emissions from the community-generated waste that is landfilled account for 86% of 
Lacey’s solid waste emissions (7,870 MTCDE) (Table 23). Emissions associated with the 
landfilling process (i.e., decomposition) and equipment account for 5% of emissions, or 455 
MTCDE. Rail and truck emissions, separate from on-road vehicle emissions, from transporting 
waste from the Thurston County Waste and Recovery Center to the Roosevelt Regional Landfill 
in Roosevelt, WA (777 MTCDE) makeup the remaining 9% of solid waste emissions (Table 19).  

Table 23: Lacey solid waste emission source quantities and percentages. Values are in Metric 
Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Methane emissions 7,870 86% 

Transportation emissions 777 9% 

Process emissions  455 5% 

Total 9,103 100% 
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Wastewater Treatment Emissions 

Lacey’s emissions from the onsite burning of captured methane gas (digester emissions) 
amounted to 4,692 MTCDE (99%), and approximately 50 MTCDE emissions (1%) were a result 
of methanol use in the biological treatment of waste (Table 24). 

Table 24: Lacey’s wastewater emission source quantities and percentages. Values are in Metric 
Tons of Carbon Dioxide Equivalents (MTCDE). 

Emission Source MTCDE % 

Digester Emissions 4,692 99% 

Methanol Emissions 50 1% 

Total 4,742 100% 
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Olympia 

Olympia is the capital of Washington State and the county seat of Thurston County. The 
population was 46,478 at the 2010 census. Situated in the northern end of Thurston County, the 
city borders Lacey to the east, and Tumwater to the south.  The city has a total area of 19.68 
square miles, of which, 17.82 sq mi is land and 1.86 sq mi is water.   

In calendar year 2010, greenhouse gas emissions in Olympia from all sources and activities, 
totaled roughly 564,607 metric tons of carbon dioxide equivalents (MTCDEs) (Table 25).  This 
included emissions from the built environment (365,941 MTCDE); passenger, heavy-duty, and 
public transit vehicles (183,487 MTCDE); the generation and disposal of solid waste (9,980 
MTCDE); and the primary wastewater treatment facility in the community (5,199 MTCDE). The 
emissions and percentages for each of these sources are listed in Table 25 (below). Per capita 
emissions for Olympia were 12.15 MTCDE.   

Table 25: Olympia emission source types, quantities, and percentage of total emissions. Values 
are in Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emission Source Type MTCDE % 

Built Environment 365,941 65% 

On-Road Vehicles 183,487 32% 

Solid Waste 9,980 2% 

Wastewater Treatment 5,199 1% 

Total 564,607 100% 

Per Capita Emissions 12.15 
 

Built Environment Emissions 

Emissions resulting from the use of fuel and electricity in the built environment account for the 
largest portion of emissions in Olympia. The commercial sector accounts for the most built 
environment emissions, followed by residential and industrial sectors respectively (Figure 6).  
Street lighting (“lighting”) accounts for a very small portion of emissions within the built 
environment.  The use of electricity accounts for 57% of built environment emissions, while the 
use of fuel, primarily natural gas, accounts for roughly 24% (Table 26). Upstream emissions 
involved in the generation of the electricity consumed by the community account for 
approximately 5% of built environment emissions. Emissions from electricity transmission and 
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distribution losses and upstream emissions associated with the production and distribution of 
natural gas account for 9% and 5% of the built environment total, respectively. 

Table 26: Olympia built environment emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emission Source Type MTCDE % 

Use of Electricity 207,575 57% 

Use of Fuel 86,906 24% 

Upstream Electricity Use 34,735 9% 

Upstream Fuel Use 19,683 5% 

Transmission and Distribution Losses 17,042 5% 

TOTAL 365,941 100% 

 

 

Figure 6: Olympia built environment emissions by structure type. Values are in Metric Tons of 
Carbon Dioxide Equivalents (MTCDE). 
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On-road Vehicle Emissions 

On-road vehicle emissions accounted for approximately 32% of Olympia’s total emissions in 
2010 (Table 25). Emissions resulting from on-road vehicles operating within the city boundary 
were larger in passenger vehicles (141,511 MTCDE) than in heavy-duty freight vehicles (38,040 
MTCDE).  Public transit emissions were the smallest source (3,936 MTCDE). Passenger 
vehicles account for 71% of emissions from on-road transport, while heavy-duty freight vehicles 
account for 21% of on-road transportation emissions, and public transit accounts for 
approximately 2% of on-road transportation emissions (Table 27).  

Table 27: Olympia on-road vehicle emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Passenger vehicles 141,511 77% 

Heavy Duty vehicles 38,040 21% 

Public Transit  3,936 2% 

TOTAL 183,487 100% 

Solid Waste Emissions 

Methane emissions from the community-generated waste that is deposited in a landfill account 
for 86% of Olympia’s solid waste emissions (8,629 MTCDE) (Table 28). Emissions associated 
with the decomposition of this material, and with the equipment used in processing this material, 
account for 5% of emissions, or 499 MTCDE.  Rail and truck emissions, separate from on-road 
vehicle emissions, associated with transporting waste from the Thurston County Waste and 
Recovery Center to the Roosevelt Regional Landfill in Roosevelt, WA (852 MTCDE) make up 
the remaining 9% of Olympia’s solid waste emissions.  
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Table 28: Olympia solid waste emission source quantities and percentages. Values are in Metric 
Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Methane emissions 8,629 86% 

Transportation emissions 852 9% 

Process emissions  499 5% 

Total 9,980 100% 

 

Wastewater Treatment Emissions 

Onsite burning of captured methane gas (digester emissions) account for 99% of its emissions 
(5,145 MTCDE), and approximately 1% of emissions (54 MTCDE) were a result of methanol 
use in the biological treatment of waste (Table 29). 

Table 29: Olympia wastewater emission source quantities and percentages. Values are in Metric 
Tons of Carbon Dioxide Equivalents (MTCDE). 

Emission Source MTCDE % 

Digester Emissions 5,145 99% 

Methanol Emissions 54 1% 

Total 5,199 100% 
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 Rainier 

Rainier is located in the southeast portion of Thurston County, about 5.5 miles southwest of 
Yelm along highway 507.  The city has a total area of 1.73 square miles, all of it land. In terms 
of land cover, 18% (179 acres) of the city is urban, 27% (267 acres) is forested, and 55% (540 
acres) is covered with non-forest vegetation and soils. As of 2010, there were 1,794 people, 656 
households, and 484 families residing in the city 

In calendar year 2010 sources and activities producing greenhouse gas emissions in Rainier 
emitted roughly 8,734 metric tons of carbon dioxide equivalents (MTCDEs) (Table 30), 
including emissions from the built environment, passenger, and heavy-duty vehicles, and the 
generation and disposal of solid waste. The built environment generated approximately 6,288 
MTCDE (72%), on-road passenger and heavy-duty vehicles produced approximately 2,060 
MTCDE (24%), and the generation and disposal of solid waste by the community emitted 
approximately 385 MTCDE (4%). Per capita emissions for Rainier were 4.87 MTCDE. 

Table 30: Rainier emission source type quantities and percentage of total emissions. Values are 
in Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emission Source Type MTCDE % 

Built Environment 6,288 72% 

On-Road Vehicles 2,060 24% 

Solid Waste 385 4% 

Total 8,734 100% 

Per Capita Emissions 4.87 
 

 

Built Environment Emissions 

Emissions resulting from the use of fuel and electricity in the built environment account for the 
largest portion of emissions in Rainier (Table 30). The residential sector accounts for the most 
built environment emissions (Figure 7). The use of electricity accounts for 63% of built 
environment emissions, while the use of fuel, primarily natural gas, accounts for 18% (Table 31).  
Upstream emissions involved in the generation of the electricity consumed by the community 
account for approximately 10% of built environment emissions. Emissions from electricity 
transmission and distribution losses and upstream emissions associated with the production and 
distribution of natural gas account for 5% and 4% of the built environment total, respectively. 
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Table 31: Rainier built environment emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emissions Source MTCDE % 

Use of Electricity 3,962 63% 

Use of Fuel 1,110 18% 

Upstream Electricity Use 663 11% 

Transmission and Distribution Losses 325 5% 

Upstream Fuel Use 228 4% 

Total 6,288 100% 

 

 

Figure 7: Rainier built environment emissions by structure type. Values are in Metric Tons of 
Carbon Dioxide Equivalents (MTCDE). 
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(Table 32). Emissions resulting from on road vehicles operating within the county boundary 
were larger in passenger vehicles (1,624 MTCDE) than in heavy-duty freight vehicles (436 
MTCDE). Passenger vehicles account for 79% of emissions from on-road transport, while 
heavy-duty freight vehicles account for 21% of on-road transportation emissions.  

Table 32: Rainier on-road vehicle emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Passenger vehicles 1,624 79% 

Heavy Duty Freight vehicles 436 21% 

Total 2,060 100% 

 

Solid Waste Emissions 

Methane emissions from the community-generated waste that is landfilled account for 86% of 
Rainier’s solid waste emissions (Table 33). Emissions associated with the landfilling process 
(i.e., decomposition) and equipment account for 5% of emissions. Rail and truck emissions, 
separate from on-road vehicle emissions, from transporting waste from the Thurston County 
Waste and Recovery Center to the Roosevelt Regional Landfill in Roosevelt, WA makeup the 
remaining 9% of solid waste emissions. 

Table 33: Rainier solid waste emission source quantities and percentages. Values are in Metric 
Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Methane emissions 333 86% 

Transportation emissions 33 9% 

Process emissions  19 5% 

Total 385 100% 
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Tenino 

Tenino is located in the south central portion of Thurston County, about 14 miles south of 
Olympia along Old Highway 99.   In 2010, there were 1,695 people, 691 households, and 440 
families residing in Tenino.   The city has a total area of 1.44 square miles, all of it land. 

In calendar year 2010 sources and activities producing greenhouse gas emissions in Tenino, WA 
emitted roughly 12,852 metric tons of carbon dioxide equivalents (MTCDEs) (Table 34), 
including emissions from the built environment, passenger, and heavy-duty vehicles, and the 
generation and disposal of solid waste. The built environment generated approximately 8,143 
MTCDE (63%), on-road passenger and heavy-duty vehicles produced approximately 4,345 
MTCDE (34%), and the generation and disposal of solid waste by the community emitted 
approximately 364 MTCDE (3%). Per capita emissions for Tenino were 7.58 MTCDE. 

Table 34: Tenino emission source types quantities, and percentage of total emissions. Values are 
in Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emission Source Type MTCDE % 

Built Environment 8,143 63% 

On-Road Vehicles 4,345 34% 

Solid Waste 364 3% 

Total 12,852 100% 

Per Capita Emissions 7.58 
 

 

Built Environment Emissions 

Emissions resulting from the use of fuel and electricity in the built environment account for the 
largest portion of emissions in Tenino (Table 35). The residential sector accounts for the most 
built environment emissions (Figure 8). The use of electricity accounts for 79% of built 
environment emissions, while the use of fuel, primarily natural gas, accounts for 2%. Upstream 
emissions involved in the generation of the electricity consumed by the community account for 
approximately 13% of built environment emissions. Emissions from electricity transmission and 
distribution losses account for 6% of the built environment total. 
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Table 35: Tenino built environment emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emissions Source MTCDE % 

Use of Electricity 6,404 79% 

Upstream Electricity Use 1,072 13% 

Transmission and Distribution Losses 526 6% 

Use of Fuel 142 2% 

Total 8,143 100% 

 

 

Figure 8: Tenino built environment emissions by structure type. Values are in Metric Tons of 
Carbon Dioxide Equivalents (MTCDE). 
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Passenger vehicles account for 79% of Tenino emissions from on-road transport, while heavy-
duty freight vehicles account for 21% of on-road transportation emissions.  
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Table 36: Tenino on-road vehicle emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Passenger vehicles 3,424 79% 

Heavy Duty Freight vehicles 921 21% 

Total 2,060 100% 

 

Solid Waste Emissions 

Methane emissions from Tenino’s community-generated waste that is landfilled account for 86% 
of its solid waste emissions (Table 37). Emissions associated with the landfilling process (i.e., 
decomposition) and equipment account for 5% of emissions. Rail and truck emissions, separate 
from on-road vehicle emissions, from transporting waste from the Thurston County Waste and 
Recovery Center to the Roosevelt Regional Landfill in Roosevelt, WA makeup the remaining 
9% of solid waste emissions.  

Table 37: Tenino solid waste emission source quantities and percentages. Values are in Metric 
Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Methane emissions 315 86% 

Process emissions  18 5% 

Transportation emissions 31 9% 

Total 364 100% 

 

 

 
  



48 

 

Tumwater 

Tumwater shares its northern border with Olympia, and is in the northern portion of Thurston 
County. The population was 17,371 at the 2010 census.  The city has a total area of 14.49 square 
miles, of which, 14.32 square miles is land and 0.17 square miles is water. 

In calendar year 2010 sources and activities producing greenhouse gas emissions in Tumwater 
emitted roughly 288,540 metric tons of carbon dioxide equivalents (MTCDEs) (Table 38), 
including emissions from the built environment, passenger, heavy-duty, and public transit 
vehicles, the generation and disposal of solid waste, and the primary wastewater treatment 
facility in the community. The built environment generated approximately 177,016 MTCDE 
(61%), on-road passenger and freight vehicles produced approximately 105,851 MTCDE (36%), 
the generation and disposal of solid waste by the community emitted approximately 3,730 
MTCDE (1%), and emissions related to the primary wastewater treatment facility within the 
county serving Tumwater total approximately 1,943 MTCDE (1%). 

Table 38: Tumwater emission source type quantities, and percentage of total emissions. Values 
are in Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emission Source Type MTCDE % 

Built Environment 177,016 61% 

On-Road Vehicles 105,851 37% 

Solid Waste 3,730 1% 

Wastewater Treatment 1,943 1% 

Total 288,540 100% 

Per Capita Emissions 16.61 
 

 

Built Environment Emissions 

Emissions resulting from the use of fuel and electricity in the built environment account for the 
largest portion of emissions in Tumwater (Table 39). The commercial sector accounts for the 
most built environment emissions (Figure 9). The use of electricity accounts for 61% of built 
environment emissions, while the use of fuel, primarily natural gas, accounts for roughly 19%.  
Upstream emissions involved in the generation of the electricity consumed by the community 
account for approximately 10% of built environment emissions. Emissions from electricity 
transmission and distribution losses and upstream emissions associated with the production and 
distribution of natural gas account for 5% and 4% of the built environment total, respectively.  
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Table 39: Tumwater built environment emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emissions Source MTCDE % 

Use of Electricity 107,915 61% 

Use of Fuel 34,376 19% 

Upstream Electricity Use 18,058 10% 

Transmission and Distribution Losses 8,860 5% 

Upstream Fuel Use 7,807 4% 

Total 177,016 100% 

 

 

 

Figure 9: Tumwater built environment emissions by structure type. Values are in Metric Tons of 
Carbon Dioxide Equivalents (MTCDE). 

On-road Vehicle Emissions 

On-road vehicle emissions accounted for approximately 36% of Tumwater’s total emissions in 
2010, and passenger vehicles are the largest single source of emissions city-wide (Table 40). 
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Passenger vehicles account for 78% of Tumwater’s emissions from on-road transport, while 
heavy-duty freight vehicles account for 21%, and public transit accounts for approximately 1%. 

Table 40: Tumwater on-road vehicle emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Passenger vehicles 82,266 78% 

Heavy Duty Freight vehicles 22,114 21% 

Public Transit  1,471 1% 

Total 105,851 100% 

Solid Waste Emissions 

Methane emissions from the community-generated waste that is landfilled account for 86% of 
Tumwater’s solid waste emissions (Table 41). Emissions associated with the landfilling process 
(i.e., decomposition) and equipment account for 5% of emissions. Rail and truck emissions, 
separate from on-road vehicle emissions, from transporting waste from the Thurston County 
Waste and Recovery Center to the Roosevelt Regional Landfill in Roosevelt, WA (319 MTCDE) 
make up the remaining 9% of solid waste emissions. 

Table 41: Tumwater solid waste emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Methane emissions 3,225 86% 

Transportation emissions 319 9% 

Process emissions  187 5% 

Total 3,731 100% 

 

Wastewater Treatment Emissions 

Emissions from the operation of the primary wastewater treatment facility within the county 
(Lacey, Olympia, Tumwater, Thurston (LOTT)) Clean Water Alliance Budd Inlet Treatment 
Plant) were comprised of process emissions, emissions from burning methane gas from the 
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onsite digesters, and emissions resulting from the use of methanol to biologically treat waste. 
Wastewater treatment related process emissions account for 62% of Tumwater’s share of 
emissions at the primary wastewater treatment plant, 37% of emissions were from the onsite 
burning of captured methane gas, and approximately 1% of emissions were a result of methanol 
use in the biological treatment of waste (Table 42). 

Table 42: Tumwater wastewater treatment emission source quantities and percentages. Values 
are in Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emission Source MTCDE % 

Digester Emissions 1,923 99% 

Methanol Emissions 20 1% 

Total 9,143 100% 
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Yelm 

Yelm is in the eastern part of Thurston County, and is located about 20 miles southeast of 
Olympia. The city has a total area of 5.69 square miles, of which 5.68 square miles is land and 
0.01 square miles is water.  In  2010, there were 6,848 people, 2,299 households, and 1,712 
families residing in the city. 

In calendar year 2010 sources and activities producing greenhouse gas emissions in Yelm 
emitted roughly 46,679 metric tons of carbon dioxide equivalents (MTCDEs) (Table 43), 
including emissions from the built environment, passenger and heavy-duty vehicles, and the 
generation and disposal of solid waste. The built environment generated approximately 38,020 
MTCDE (77%), on-road passenger and heavy-duty vehicles produced approximately 10,189 
MTCDE (21%), and the generation and disposal of solid waste by the community emitted 
approximately 1,470 MTCDE (3%). Per capita emissions are estimated at approximately 7.25 
MTCDE. 

Table 43: Yelm emission source types quantities, and percentage of total emissions. Values are 
in Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emission Source Type MTCDE % 

Built Environment 38,020 77% 

On-Road Vehicles 10,189 21% 

Solid Waste 1,470 3% 

Total 49,679 100% 

Per Capita Emissions 7.25 
 

 

Built Environment Emissions 

Emissions resulting from the use of fuel and electricity in the built environment account for the 
largest portion of emissions in Yelm (Table 44). The residential sector accounts for the most 
built environment emissions, followed by the commercial and then industrial sectors respectively 
(Figure 10). The use of electricity accounts for 53% of built environment emissions (Table 44), 
while the use of fuel, primarily natural gas, accounts for roughly 28%,  Upstream emissions 
involved in the generation of the electricity consumed by the community account for 
approximately 9% of built environment emissions. Emissions from electricity transmission and 
distribution losses and upstream emissions associated with the production and distribution of 
natural gas account for 4% and 6% of the built environment total, respectively.  
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Table 44: Yelm built environment emission source quantities and percentages. Values are in 
Metric Tons of Carbon Dioxide Equivalents (MTCDE). 

Emissions Source MTCDE % 

Use of Electricity 20,030 53% 

Use of Fuel 10,613 28% 

Upstream Electricity Use 3,352 9% 

Upstream Fuel Use 2,381 6% 

Transmission and Distribution Losses 1,644 4% 

Total 38,020 100% 

 

 

Figure 10: Yelm built environment emissions by structure type. Values are in Metric Tons of 
Carbon Dioxide Equivalents (MTCDE). 

On-road Vehicle Emissions 

On-road vehicle emissions accounted for approximately 20% of Yelm’s total emissions in 2010, 
and  passenger vehicles were one of the largest single sources of emissions city-wide (Table 45). 
Emissions resulting from on road vehicles operating within the county boundary were larger in 
passenger vehicles (8,030 MTCDE) than in heavy-duty freight vehicles (2,159 MTCDE). 
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Passenger vehicles account for 79% of Yelm’s emissions from on-road transport, while heavy-
duty freight vehicles account for 21% of on-road transportation emissions.  

Table 45: Yelm on-road vehicle emission source quantities and percentages. Values are in Metric 
Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Passenger vehicles 8,030 79% 

Heavy Duty Freight vehicles 2,159 21% 

Total 10,189 100% 

 

Solid Waste Emissions 

Methane emissions from the community-generated waste that is landfilled account for 86% of 
Yelm’s solid waste emissions (Table 46). Emissions associated with the landfilling process (i.e., 
decomposition) and equipment account for 5% of emissions.  Rail and truck emissions, separate 
from on-road vehicle emissions, from transporting waste from the Thurston County Waste and 
Recovery Center to the Roosevelt Regional Landfill in Roosevelt, WA makeup the remaining 
9% of solid waste emissions. 

Table 46: Yelm solid waste emission source quantities and percentages. Values are in Metric 
Tons of Carbon Dioxide Equivalents (MTCDE). 

 Emission Source MTCDE % 

Methane emissions 1,271 86% 

Transportation emissions 126 9% 

Process emissions  74 5% 

Total 1,471 100% 
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Implications  

In this section, implications of this study for setting goals, designing strategies and programs, 
and monitoring results are discussed.   

Because economic, social and political dynamics of the communities within Thurston County are 
highly interdependent, TCAT recommends that goals, strategies and programs be defined 
collaboratively among the county, city councils, and related agencies which serve the region. 
Other agencies and organizations with specific contributions to setting goals, strategies and 
programs include Thurston Regional Planning Council, school districts and other educational 
institutions, LOTT, Puget Sound Energy, and the Port of Olympia. 

Setting Goals 

When considering GHG reduction goals for Thurston County, it is helpful first to consider how 
Thurston County’s current emissions compare with those of Northwest states and communities, 
and with emissions nation-wide. Secondly, Thurston County goals should take into account 
Washington State’s legally-established GHG reduction goals, codified in  RCW 70.235.020, and 
with goals set for other Northwest communities.  Finally, we should consider the assessments of 
the Intergovernmental Panel on Climate Change (IPCC) and other international scientific bodies 
for GHG reduction targets. 

Northwest GHG Emissions and Goals 

Because each city and local jurisdiction has different population and area it includes, comparison 
among jurisdictions must take this into account.  The easiest way of comparing GHGs among 
jurisdictions is on a per person basis.   Table 47 compares Thurston County per person GHG 
emissions for 2010 with those of Washington State as a whole, other western states (Oregon and 
California), the U.S., King County, Washington, and Eugene, Oregon. 
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Table 47.  Per Person GHG emission comparisons 

Jurisdiction Per Person GHG 

(MTCDE) 

Data source 

Thurston County 11.0 This study. 

Washington  14.1 Washington Department of Ecology, 
Washington State Greenhouse Gas 
Emissions Inventory, 1990-2010. 

Oregon 10 US-EPA CO2 Emissions from Fossil Fuel 
Combustion. 

California 10 US-EPA CO2 Emissions from Fossil Fuel 
Combustion. 

United States 22 US-EPA CO2 Emissions from Fossil Fuel 
Combustion. 

Eugene, OR 8.6 City of Eugene Community Greenhouse 
Gas Emissions Inventory (2007) 

King County, WA 8.6 Erickson, P. & Chandler, C. (2012). 
Greenhouse gas tracking framework for 
King County: 2010 update. 

 

Since the GHG emission figures for Washington, Oregon, California, and the Unites States do 
not include sources other than fossil fuel combustion (for example, solid waste), slight 
adjustments may be necessary to bring them into line with the calculations included in this study. 

We recommend that, as part of the goal setting and climate action planning process, GHG 
emission data on additional communities comparable to the communities in Thurston County 
should be further investigated. 

Other communities within the Pacific Northwest have set GHG reduction goals.  As listed in the 
ICLEI USA Annual Report for 2010, Table 48 presents a sample of GHG reduction goals for 
Northwest cities and counties. 
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Table 48: GHG Emission Reduction Goals for Northwest Cities 

City First GHG reduction 

target 

Second GHG 

reduction target 

Third GHG reduction 

target 

Blaine County, ID 25% below 2007 levels 
by 2025 

50% below 2007 levels 
by 2045 

 

Eugene, OR 50% reduction by 2030   

Portland, OR 10% below 1990 levels 
by 2010 

40% below 1990 levels 
by 2030 

80% below 1990 levels 
by 2050 

Bellevue, WA 7% below 1990 levels 
by 2012 

  

Bellingham, WA 7% below 2000 levels 
by 2012 

28% below 2000 levels 
by 2020 

 

Kirkland, WA 10% below 2005 levels 
by 2012 

20% below 2005 levels 
by 2020 

80% below 2005 levels 
by 2050 

Olympia, WA 50% below 2005 levels 
by 2020 

70% below 2005 levels 
by 2035 

80% below 2005 levels 
by 2050 

Seattle, WA 7% below 1990 levels 
by 2012 

30% below 1990 levels 
by 2024 

80% below 1990 levels 
by 2050 

Skagit County, WA 10% below 2000 levels 
by 2015 

20% below 2000 levels 
by 2020 

80% below 2000 levels 
by 2050 

Snohomish County, WA 20% below 2000 levels 
by 2020 

  

Spokane, WA 30% below 2005 levels 
by 2030 

  

Tacoma, WA 15% below 1990 levels 
by 2012 

40% below 1990 levels 
by 2020 

80% below 1990 levels 
by 2050 

Whatcom County, WA 7% below 1990 levels 
by 2012 
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Washington State Goals 

The Washington Legislature has established GHG emission reduction goals for the state as a 
whole.  Codified in RCW 70.235.020, those goals are: 

 By 2020, reduce overall emissions of greenhouse gases in the state to 1990 levels; 
  By 2035, reduce overall emissions of greenhouse gases in the state to twenty-five 

percent below 1990 levels; 
 By 2050, the state will do its part to reach global climate stabilization levels by reducing 

overall emissions to fifty percent below 1990 levels, or seventy percent below the state's 
expected emissions that year. 

Per person emissions can also be useful in understanding the implications of various targets for 
emission reductions.  For example, Table 49 uses the RCW targets identified above, along with 
population projections for Thurston County provided by TRPC, to estimate per person emissions 
and emission reductions required to meet those targets.  Washington State GHG emissions are 
taken from the Department of Ecology’s Washington State Greenhouse Gas Emissions 
Inventory, 1990-2010. 

If these estimates are correct, there has already been a significant reduction in per person GHG 
emissions (5.43 MTCDE) between 1990 and 2010.  By comparison, the reductions required per 
person to meet 2020 and 2035 targets are modest (2.04 and 3.60 respectively). 

We recommend that these estimates and the assumptions they are based on be further examined 
and refined as part of the goal setting process. 

Table 49: Washington and Thurston County emissions for Washington RCW targets 

 
1990 2010 2020 2035 

Statewide population 4,866,692 6,724,540 7,414,437 8,494,122 
Statewide GHG MTCDE 90,900,000 95,100,000 90,900,000 68,175,000 
Statewide average GHG tons / person 18.68 14.14 12.26 8.03 
Thurston Co Population 161,238 252,264 295,900 370,600 
Thurston Co Average GHG MTCDE 
/ person 16.49 10.95 8.92 5.34 
Thurston Co GHG MTCDE  2,639,828 2,761,800 2,639,828 1,979,871 
Per person emissions differences 
from prev period: 

 
-5.42 -2.03 -3.58 

 

Data sources and calculations for Table 49 are as follows: 
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 Washington State GHG emissions figure is taken from Department of Ecology, 
Washington State Greenhouse Gas Emissions Inventory, 1990-2010, December 2012. 

 Washington state population figure for 1990 is taken from US Census Bureau, Population 
Change and Distribution, April 2001.   State population for 2010 is taken from US 
Census Bureau, 2010 Demographic Profile.  State population projections for 2020 and 
2035 are taken from the Washington Office of Financial Management, November 2012 
Population Forecast, http://www.ofm.wa.gov/pop/stfc/stfc2012/stfc_2012.pdf 

 Thurston County GHG emissions for 1990 were estimated by multiplying statewide 
emissions by the ratio of 2010 Thurston County emissions to 2010 statewide emissions.  
That is, Thurston County’s portion of statewide GHG emissions was assumed to the same 
in 1990 and in 2010. 

 Thurston County population figures were provided by the Thurston Regional Planning 
Council. 

IPCC Assessment 

The Intergovernmental Panel on Climate Change (IPCC) is the primary scientific body 
established internationally to monitor changes in greenhouse gas accumulations, emissions, and 
their effects on global climate.  The IPCC has assessed the level at which greenhouse gases 
should be stabilized in the atmosphere to prevent a crisis to human civilization, and the global 
reductions required in GHG emissions in order to achieve that level.  Their assessments should 
also be considered in setting GHG reduction goals for Thurston County. 

The IPCC assessments were summarized in a 2008 study by Dr. Joseph Romm, former Acting 
Assistant Secretary of the U.S. Department of Energy, author and climate expert.  (“The United 
States Needs a Tougher Greenhouse Gas Emissions Reduction Target for 2020,” Center for 
American Progress.)  IPCC assessments suggest GHG reduction targets for developed countries 
of 25% to 40% below 1990 levels by 2020, and 80% to 95% below 1990 levels by 2050.  Table 
50 applies the low end of the range for these targets, to Washington State and Thurston County 
GHG emissions.  Since OFM and TRPC population projections do not include figures for 2050, 
average per person emissions and differences from the previous period could not be calculated 
for that year. 

Table 50: Washington and Thurston County emissions for IPCC Targets 

 

1990 2010 2020 2050 

Statewide population 4,866,692 6,724,540 7,414,437 ?? 
Statewide GHG MTCDE 90,900,000 95,100,000 68,175,000 18,180,000 
Statewide average GHG tons / person 18.68 14.14 9.19 ?? 
Thurston Co Population 161,238 252,264 295,900 ?? 
Thurston Co GHG MTCDE  2,658,584 2,761,800 1,979,871 527,966 
Thurston Co Average GHG MTCDE / person 16.49 10.95 6.69 ?? 

Per person emissions differences from prev period 
 

-5.42 -4.26 

 Per person percentage reductions 
 

-33% -39% 
 

http://www.ofm.wa.gov/pop/stfc/stfc2012/stfc_2012.pdf
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Designing Strategies and Programs 

Strategies for reducing Thurston County’s GHG emissions can be defined based on an analysis 
of the numbers contained in this inventory.  Since the largest emissions are associated with 
energy usage in the built environment (both residential and commercial) and transportation, it 
follows that strategies and programs should focus first on those segments.   

We recommend placing these emission numbers in context of other trends and dynamics within 
Thurston County communities.  This can be done by posing and researching follow up questions 
about the county’s GHG emissions.  Some sample questions are listed in Table 51. 

Table 51: Sample questions for exploring community context of GHG emissions 

1. What is the ratio of passenger car VMT attributable to commute and non-
commute trips? 

2. What drives the difference in per-capita GHG emissions between rural (south 
county) and urban (north county) communities? 

3. What economic incentives and disincentives have greatest influence on GHG 
emissions related to specific activities (e.g., transportation, built environment 
energy usage, solid waste disposal)?  

4. What needs are residents addressing when they drive (e.g., shopping, 
entertainment, socializing, working)?   How might some of these needs be met 
in other ways, to reduce emissions? 

5. What industries and companies are responsible for the majority of heavy duty 
freight traffic in Thurston County?  What efficiencies or transportation 
alternatives might be explored to help them reduce their emissions while 
meeting their transportation needs? 

 

To take one example, Question 2 in Table 51 asks, “What drives the difference in per-capita GHG 
emissions between rural (south county) and urban (north county) communities?”   Another number that 
varies by city size is the amount of emissions due to commercial building energy usage.  This might 
suggest that a useful strategy for reducing emissions in north county communities is reducing energy 
usage in commercial buildings.  This theory deserve further exploration, both statistically and by talking 
with knowledgeable commercial property owners, to determine whether this strategy is likely to produce 
hoped for results. 

We suggest that strategies and programs be defined for each of the major segments and activities 
that produce the most significant GHG emissions.  These segments include: 

 Residential built environment 
 Commercial built environment 
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 Passenger vehicle transportation 
 Public transportation (for example., service provided by Intercity Transit) 
 Commercial transportation 
 Wastewater 
 Solid waste 
 Energy generation and delivery (for example, solar, smart grid) 

In addition, in order to ensure broad public engagement in implementing strategies in the above 
areas, as well as solid and consistent financial support, strategies and programs will be needed in 
the following areas: 

 Public engagement 
 Program finance 

Following this approach to defining strategies, we recommend that a working group for each 
segment be commissioned to help define strategies, and to lead and coordinate GHG reduction 
projects and activities for that segment. Following this approach, it will be critical that there be 
significant coordination among these working groups.  Therefore, we recommend formation of a 
steering committee composed of representatives of local jurisdictions and stakeholder groups to 
achieve this coordination.  In addition, we recommend staffing the coordination effort 
adequately, to help track the progress in each segment, handle logistics and meeting 
management, and to ensure those working on strategies and programs receive needed support 
and guidance.  

Monitoring Results 

The effectiveness of adopted strategies and programs must be checked frequently against actual 
GHG emissions.  This will allow Thurston County leaders and residences to know whether their 
efforts to reduce emissions are actually making a difference, and to adopt new strategies if they 
are not.  The time frames in which results must be achieved are relatively short; 2013 to 2020, 
for example, is only seven years. If there were a delay of five years between reports, there would 
not be sufficient time to make adjustments and reach the selected target.  

For this reason, we recommend that a community-based GHG inventory be prepared for 
Thurston County annually.  As these inventories are completed, refinements and improvements 
to the methodology will likely be identified.  As improvements in methodology and analysis are 
adopted, it will be important to document these changes and to adjust results for previous 
inventories, as needed, to ensure comparable numbers from one year to the next. 

We recommend assigning local jurisdiction staff (including county, city and TRPC staff) to 
complete specific tasks in this annual effort.  In addition, we recommend defining and funding 
new staff time to coordinate this annual GHG inventory, either within one of the local 
government organizations or in a separate organization. 
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Recommended Next Steps 

Based on activities described in the previous section, we recommend the following steps be 
taken over the next six months: 

1. Present this report to Thurston Regional Planning Commission, the Sustainable Thurston 
Task Force, and individual city councils and tribal councils.  Request necessary funding 
to define strategies, and coordinate actions among jurisdictions. 

2. Define climate action targets and recommended strategies which include all communities 
within the county boundaries.  This should be completed by the end of calendar year 
2013, and cover: 

  GHG reduction goals and targets;  
 strategies, programs and projects for reaching the targets;  
 mechanisms for broad participation (including but not limited to work groups and 

a steering committee); 
 assignment of individual targets, strategies and projects to owners (e.g., chairs of 

work groups);   
 public engagement 
 staffing; and  
 funding.  

3. Establish work groups and other mechanisms for completing strategies and projects 
defined above. 

4. Complete the GHG Inventory for 2011. 
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Appendices   

Glossary 

A comprehensive glossary of climate change terms can be found on the US Environmental 
Protection Agency’s web site, at the following address: 

http://www.epa.gov/climatechange/glossary.html 

 

 

  

http://www.epa.gov/climatechange/glossary.html
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Emission Calculation Details 

Emission sources and activities associated with the built environment include the consumption of 
electricity, electricity transmission and distribution losses, onsite combustion of fuel, and 
upstream emissions from electricity and fuel usage. For each jurisdiction, aggregate values for 
the consumption of electricity in residential, commercial, industrial, and street lighting units 
were used to calculate emissions associated with the generation of the electrical energy 
consumed (Figure 11) as well as transmission and distribution losses  (Figure 12) and upstream 
emissions resulting from the use of electricity (Figure 13). Aggregate values for the consumption 
of fuel in residential, commercial, and industrial units were used to calculate associated 
emissions (Figure 14) and upstream emissions resulting from the use of fuel (Figure 15). 

 

Figure 11: Method for estimating individual GHG emissions from the use of electricity. 
Retrieved from “U.S. Community Protocol for Accounting and Reporting Greenhouse Gas 
Emissions,” Developed by ICLEI Local Governments for Sustainability – USA, 2012. 
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Figure 12: Method for estimating GHG emissions resulting from transmission and distribution 
losses. Retrieved from “U.S. Community Protocol for Accounting and Reporting Greenhouse 
Gas Emissions,” Developed by ICLEI Local Governments for Sustainability – USA, 2012. 

  



66 

 

 

 

Figure 13: Method for estimating upstream GHG emissions associated with electricity used 
within a community. Retrieved from “U.S. Community Protocol for Accounting and Reporting 
Greenhouse Gas Emissions,” Developed by ICLEI Local Governments for Sustainability – USA, 
2012. 
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Figure 14: Method for estimating emissions from on-site combustion of fuels in residential, 
commercial, and industrial units. Retrieved from “U.S. Community Protocol for Accounting and 
Reporting Greenhouse Gas Emissions,” Developed by ICLEI Local Governments for 
Sustainability – USA, 2012. 
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Figure 15: Method for estimating upstream emissions associated with on-site fuel use in 
residential, commercial, and industrial units. Retrieved from “U.S. Community Protocol for 
Accounting and Reporting Greenhouse Gas Emissions,” Developed by ICLEI Local 
Governments for Sustainability – USA, 2012. 

Emissions activities and sources associated with on-road transportation and other mobile units 
include the use of fuel in on-road passenger and freight vehicles, as well as the use of fuel in 
public transit vehicles. For each jurisdiction, on-road passenger and freight vehicle emissions 
were calculated by using the formula:  

  
                   

                       
                             

Emissions from public transit vehicles were obtained from InterCity Transit’s 2010 greenhouse 
gas emissions inventory. 
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Emission sources and activities associated with the generation and disposal of solid waste 
include methane emissions from community-generated waste sent to landfills (Figure 16), 
process emissions associated with landfilling waste (Figure 17), and rail transportation emissions 
(Figure 18).  In order to estimate emissions for each jurisdiction within Thurston County, each 
emission source was multiplied by the percentage of total Thurston County population for that 
jurisdiction. 

 

Figure 16: Method for estimating methane emissions from community-generated waste sent to 
landfills. Retrieved from “U.S. Community Protocol for Accounting and Reporting Greenhouse 
Gas Emissions,” Developed by ICLEI Local Governments for Sustainability – USA, 2012. 



70 

 

 

Figure 17: Method for estimating process emissions from community-generated waste sent to 
landfills. Retrieved from “U.S. Community Protocol for Accounting and Reporting Greenhouse 
Gas Emissions,” Developed by ICLEI Local Governments for Sustainability – USA, 2012. 

 

 

Figure 18: Method for estimating rail transportation emissions from community-generated waste 
sent to landfills. Retrieved from “U.S. Community Protocol for Accounting and Reporting 
Greenhouse Gas Emissions,” Developed by ICLEI Local Governments for Sustainability – USA, 
2012. 
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Emissions sources and activities associated with domesticated animal production include 
methane emissions from enteric fermentation. In this inventory, only emissions from enteric 
fermentation are reported as the availability of data related to manure management practices in 
Thurston County is not readily available. Beef cows, dairy cows, swine, and sheep populations 
were included in methane emissions estimates resulting from enteric fermentation (Figure 19). 
Emissions from livestock production were allocated to unincorporated Thurston County.  

 

 

Figure 19: Method for estimating methane emissions from enteric fermentation. Retrieved from 
“U.S. Community Protocol for Accounting and Reporting Greenhouse Gas Emissions,” 
Developed by ICLEI Local Governments for Sustainability – USA, 2012. 

 

Emission sources and activities associated with wastewater treatment at the LOTT Clean Water 
Alliance Budd Inlet Treatment Plant include digester operation (Figure 20, Figure 21, Figure 22), 
and biological (Figure 23) wastewater treatment processes. In order to estimate emissions for 
each of the jurisdictions served by LOTT (Lacey, Olympia, Tumwater), each emission source 
was multiplied by the percentage of the total population served by LOTT. The portions of 
unincorporated Thurston County served by LOTT were not included in the inventory for 
unincorporated Thurston County. 
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Figure 20: Method for estimating methane emissions from devices designed to combust digester 
gas. Retrieved from “U.S. Community Protocol for Accounting and Reporting Greenhouse Gas 
Emissions,” Developed by ICLEI Local Governments for Sustainability – USA, 2012. 
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Figure 21: Method for estimating nitrous oxide emissions from the combustion of digester gas. 
Retrieved from “U.S. Community Protocol for Accounting and Reporting Greenhouse Gas 
Emissions,” Developed by ICLEI Local Governments for Sustainability – USA, 2012. 

 

Figure 22: Method for estimating carbon dioxide emissions from digester gas combustion. 
Retrieved from “U.S. Community Protocol for Accounting and Reporting Greenhouse Gas 
Emissions,” Developed by ICLEI Local Governments for Sustainability – USA, 2012. 
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Figure 23: Method for estimating carbon dioxide emissions from methanol usage in the 
biological treatment of wastewater. Retrieved from “U.S. Community Protocol for Accounting 
and Reporting Greenhouse Gas Emissions,” Developed by ICLEI Local Governments for 
Sustainability – USA, 2012. 

 

 

 

 


