Routt County Greenhouse Gas Emissions
Inventory Management Plan
Calendar Year 2018

2018 GHG Inventory Contact Information
Routt County / Steamboat Springs Contact
Alan Lind, Director of General Services
City of Steamboat Springs
P: 970.871.8249
E: alind@steamboatsprings.net
Lotus Consultant Contact
Hillary Dobos, Co-owner and Principal
Lotus Engineering and Sustainability, LLC
P: 303.800.5541
E: hillary@lotussustainability.com
Photo by Chris Holder on Unsplash

TABLE OF CONTENTS
Introduction .................................................................................................................................................. 1
Inventory Details ........................................................................................................................................... 1
Protocol ..................................................................................................................................................... 1
Boundary ................................................................................................................................................... 2
Time Period ............................................................................................................................................... 2
Emission Scopes for Routt County ............................................................................................................ 2
Emission Scopes for the City of Steamboat Springs .................................................................................. 2
Reported Greenhouse Gases..................................................................................................................... 3
Global Warming Potentials ....................................................................................................................... 4
Inventory Update Time Needed ................................................................................................................ 4
Routt County Spreadsheet Overview............................................................................................................ 5
Summary Tabs ........................................................................................................................................... 5
Conversion Factors and GWPs and Community Indicators Tabs .............................................................. 6
Source Tabs ............................................................................................................................................... 6
Inventory Assumptions ............................................................................................................................... 17
Community Indicators Assumptions ....................................................................................................... 17
Stationary Energy Data Assumptions ...................................................................................................... 17
Fugitive Emissions Data Assumptions ..................................................................................................... 18
On-Road and Off-Road Transportation Data Assumptions ..................................................................... 18
Waterborne Data Assumptions ............................................................................................................... 19
Aviation Data Assumptions ..................................................................................................................... 19
Railways Data Assumptions..................................................................................................................... 19
Waste Recycling Assumptions ................................................................................................................. 19
Wastewater Data Assumptions ............................................................................................................... 20
AFOLU Assumptions ................................................................................................................................ 20
Future Process Improvements .................................................................................................................... 20
Appendix A: Emission Factors ..................................................................................................................... 21

TABLE OF TABLES
Table 1 Global Warming Potentials .............................................................................................................. 4
Table 2 Vehicles Fuel Efficiencies by Vehicle Type ..................................................................................... 11
Table 3 Summary of Emission Factors ........................................................................................................ 21

Page | 1

INTRODUCTION
In April 2019, Lotus Engineering and Sustainability, LLC (Lotus) was selected by the City of Steamboat
Springs, Routt County, and a Steering Committee to create a 2018 greenhouse gas (GHG) emissions
inventory for Routt County. The purpose of the GHG emissions inventory was to create a clear picture of
current GHG emission sources in Routt County and establish a baseline for future emissions inventories
that will guide climate action planning. In addition to Routt County, data specific to the City of Steamboat
Springs was collected where possible.
To support this work, Lotus completed the following tasks:
●

Developed a 2018 GHG inventory and incorporated GHG accounting best practices, including data
collection and methodology that are consistent with accepted national and international
standards. Lotus created a customized inventory management workbook/spreadsheet to keep
record of data, emission factors, contacts, and assumptions.

●

Created this accompanying Inventory Management Plan (IMP) for the inventory tool providing
guidance so that staff can continue to track emissions. The IMP is contained herein and provides
organization-wide information, inventory boundary and scope, GHG emission factors, emission
quantification methods, data management methods, and an overview of the inventory tool.

INVENTORY DETAILS
PROTOCOL
The Global Protocol for Community-Scale Greenhouse Gas Emission Inventories (GPC protocol)
methodology was followed1. The GPC protocol provides a transparent and consistent GHG accounting
methodology for reporting community GHG emissions. There are two reporting levels for the community
framework:
●
●

BASIC: The BASIC methodology covers stationary energy, in-boundary transportation, and
community-generated waste.
BASIC+: The BASIC+ level includes BASIC emission sources, as well as a more comprehensive
coverage of emissions sources such as trans-boundary transportation; energy transmission and
distribution losses; industrial processes and product use; and agriculture, forestry and other land
uses.

The Routt County 2018 GHG inventory was developed in compliance with the GPC protocol BASIC
reporting level and included select BASIC+ emissions sources.

1

For more information regarding GPC see http://c40-productionimages.s3.amazonaws.com/other_uploads/images/143_GHGP_GPC_1.0.original.pdf?1426866613
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BOUNDARY
Per GPC protocol, communities shall establish a geographic boundary that identifies the spatial
dimensions or physical perimeter of the inventory’s boundary. The boundary for the Routt County
inventory reflects the county limits; while the City of Steamboat Springs reflects the city limits.

TIME PERIOD
The 2018 inventory is based on the calendar year of 2018 (January 1st, 2018 through December 31st, 2018).
If data specific to 2018 was not available, the most recent year was included and noted in the workbook
and this IMP.

EMISSION SCOPES FOR ROUTT COUNTY
Per GPC protocol, BASIC emission scopes are defined as follows. The items listed in italics and bold are
applicable to Routt County. The other items are not applicable to Routt County.
●

●
●

Scope 1: GHG emissions from sources located within the county boundary, including:
o energy fuel combustion;
o transportation (including on-road, off-road, railways, in-boundary aviation and
waterborne) fuel combustion;
o fugitive emissions (includes leakage from natural gas consumption, oil and gas wells,
and coal mine methane);
o solid waste (including compost) treated within the county;
o wastewater treated within the county; and.
o agriculture, forestry, and other land use (AFOLU).
Scope 2: GHG emissions occurring as a consequence of the use of grid-supplied electricity, heat,
steam and/or cooling within the county boundary.
Scope 3: GHG emissions that occur outside the county boundary as a result of activities taking
place within the county boundary, including:
o transmission and distribution of electricity,
o transboundary aviation travel,
o aviation operations outside the county,
o solid waste (including compost) treated outside the county; and
o wastewater treated outside the county.

EMISSION SCOPES FOR THE CITY OF STEAMBOAT SPRINGS
The items listed in italics and bold are applicable to the City of Steamboat Springs. The other items are
not applicable to the City.
●

Scope 1: GHG emissions from sources located within the City boundary, including:
o energy fuel combustion;
o transportation (including on-road, off-road, railways, in-boundary aviation and
waterborne) fuel combustion;
o fugitive emissions (includes leakage from natural gas consumption, oil and gas wells,
and coal mine methane);
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●
●

o solid waste (including compost) treated within the city;
o wastewater treated within the city; and.
o agriculture, forestry, and other land use (AFOLU).
Scope 2: GHG emissions occurring as a consequence of the use of grid-supplied electricity, heat,
steam and/or cooling within the city boundary.
Scope 3: GHG emissions that occur outside the city boundary as a result of activities taking place
within the city boundary, including:
o transmission and distribution of electricity,
o transboundary aviation travel,
o aviation operations outside the city,
o solid waste (including compost) treated outside the city; and
o wastewater treated outside the city.

Note on Information-Only Items
The GPC protocol does not recognize emissions avoided through the purchase of renewable energy credits
(RECs), local installation of renewable energy systems (including solar and wind), or recycling. However,
communities frequently want to understand the potential impact of these activities. For Routt County and
the City, these items are calculated as “information-only” and include:
● recycling,
● avoided emissions from composting;
● local renewable energy production (i.e. solar); and
● renewable energy credit purchases.

REPORTED GREENHOUSE GASES
The following GHGs are included in the inventory:
●
●
●
●

Carbon Dioxide (CO2)
Methane (CH4)
Nitrous Oxide (N2O)
Biogenic CO2

The following fluorinated GHGs were analyzed and not found, and therefore, are not included in the
inventory:
● perfluorocarbons (PFCs);
● sulfur hexafluoride (SF6); and
● nitrogen trifluoride (NF3).
These three fluorinated GHGs are typically used in industrial processes, such as semiconductor
manufacturing, electrical insulation, and plasma and thermal cleaning.
It is not unusual to only calculate the three primary GHGs: CO2, CH4, and N2O. Total GHG emissions were
reported as metric tons of carbon dioxide equivalent (mtCO2e).
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GLOBAL WARMING POTENTIALS
All GHGs have different, defined global warming potentials (GWP). This allows for easy comparison of the
absolute effects of different gases. The GWP of a GHG defines its contribution to global warming (i.e., the
ability of each gas to trap heat in the atmosphere), where a GWP of one is equal to the impacts of one
unit of CO2. The effect of a non-CO2 GHG or the combination of different GHGs is expressed as CO2e, or
carbon dioxide equivalent.
GWPs have been sourced from the Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment
Report2. Table 1 shows the GHGs included in the inventory and their GWPs. CH4 and N2O are converted to
CO2e by multiplying their value by the 100-year GWP coefficient.
TABLE 1 GLOBAL WARMING POTENTIALS
Common Name

Formula

GWP

Carbon Dioxide

CO2

1

Methane

CH4

28

Nitrous Oxide

N2O

265

Lotus recommends that for each new Routt County inventory that the most recent IPCC 100-year GWP
values for each GHG are used.
Please note, if reporting emissions in the future, the GPC protocol requires that emissions are reported by
each emission type (CO2, CH4, and N2O) and then multiplied by GWP to create a CO2e.

INVENTORY UPDATE TIME NEEDED
Lotus recommends updating the GHG inventory each year, or every two years, to track trends. The total
time dedicated to data collection is estimated at between 70 and 100 hours. Data collection typically takes
up to three to four months, allowing time for consistent follow-up to each data contact.
For consistency purposes, it is good practice to request that data is provided in the same format it was
provided for this inventory. In the zipped folder of data provided by Lotus, portable document format
(pdf) copies of email chains with each data contact are included (where applicable). The text in the
emails/pdfs can be used to save time when sending out new emails to collect data.
In addition, the spreadsheet is set up so that it is clear which cells need to be updated/reviewed each
year. Blue cells require manual entry each year, while white cells do not need to be updated annually.
See example highlighted above in Table 1.

2

For more information see: https://www.ipcc.ch/report/ar5/index.shtml.
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ROUTT COUNTY SPREADSHEET OVERVIEW
The Routt County workbook/spreadsheet is made up of different colored tabs.
●

Summary Tabs: The light gray tabs provide an overview of the spreadsheet including a 1)
Workbook Intro; 2) Visual and Emissions Summary; 3) 2005 and 2018 Inventory Comparison; and
4) Inventory Data Checklist.

●

Conversion Factors and GWPs and Community Indicators Tabs: These two dark blue tabs provide
data used throughout the workbook. Community indicators are those that are unique to Routt
County and Steamboat Springs. The community indicator details also allow for the ability to
identify trend over time (e.g. population increase or decline).

●

Source Data Tabs: The blue, light blue, and light green tabs collect the raw data for each source
and calculate the resulting GHG emissions. All data in light blue cells in the blue tabs will need to
be updated annually or as often as a new inventory is completed.

●

GHG Declaration Tabs: The teal tabs provide summary data that can be entered into ClearPath
and reported to demonstrate GPC compliance for both the City and County. These tabs include:
1) ClearPath Inputs; 2) GPC Table 4.1; 3) GPC Table 4.2; 4) GPC Table 4.3; and 5) GPC Table 4.4.
The data in these tabs are linked to the source data tabs and will automatically update when new
data is entered into the source data tabs.

SUMMARY TABS
Workbook Introduction
The workbook introduction provides an overview of each tab and is intended to guide the user. This does
not need to be updated with each new inventory unless changes are made to the spreadsheet by adding
or subtracting tabs.

Visual and Emission Summary
The visual and emission summary tab summarizes the data from the spreadsheet and aggregates the data
in various tables, charts, and graphs. This tab includes both Routt County-wide and the City of Steamboat
Springs data. No changes will need to be made annually.

2005 and 2018 Inventory Comparison
This tab compares data from 2005 compared to 2018 inventory to help highlight trends between the
inventory years. This tab only includes Routt County data.

Inventory Data Checklist
The inventory team collected data by reaching out to a variety of people and resources. This data will
need to be researched and updated with each new inventory that is completed. The Inventory Data
Checklist tab lays out data sources and data needs that are required to be collected for the county and
the City of Steamboat Springs. It also includes recommended contact information for each source. Moving
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forward, the Inventory Data Checklist will need to be updated if 1) contact information changes and/or 2)
additional data needs to be collected.

CONVERSION FACTORS AND GWPS AND COMMUNITY INDICATORS TABS
Conversion Factors and GWPs
This tab provides conversion factors which will not change over time. The GWPs will need to be updated
when the most recent IPCC 100-year values are made available. See the Global Warming Potentials
subsection for more information.

Community Indicators Tabs
The Community Indicators tab provides key information about the City/County that is useful for
normalizing emissions and understanding trends and drivers behind changes in the community’s total
emissions over time. This tab will need to be updated with the community’s information with each new
inventory.

SOURCE TABS
Note each tab includes four sections:
●
●
●
●

Emissions Summary: The emission summary summarizes all emission from the tab by scope and
source and (if applicable) sector.
Data Sources and Assumptions: Explains each data source and assumptions.
Emission Factors: Provides a list of all emission factors. To see the emission factors used in each
tab see Appendix A: Emission Factors.
Data Calculations: Provides an overview of the data calculations.

Stationary Energy Data Tab
Each energy provider delivers data in a unique reporting format. As such, Lotus made assumptions when
necessary to ensure the usability and consistency of data. Any assumptions are explained in the Inventory
Assumptions section of this plan.
Emissions from stationary energy use were calculated in the Energy Data tab and are aggregated to show
total emissions from stationary energy.
Electricity
Two electric providers provide electricity within the inventory boundary area: Yampa Valley Electric
Association (YVEA) and the Town of Oak Creek. YVEA provides the majority of the electricity consumed in
Routt County (98 percent in 2018), and the Town of Oak Creek has 683 customers and provides electricity
to buildings within the boundary of the Town of Oak Creek.
It should be noted that electricity consumed by electric vehicles was subtracted from residential and
commercial totals for buildings. See section “Electric Vehicles” for more information.
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ELECTRICITY - YVEA
YVEA data was provided by Megan Moore-Kemp (Energy Services Coordinator) and included total kWhs
consumed in Steamboat Springs and Routt County in 2018. This data reflects calendar year not billing
year. Note that commercial includes commercial use, industrial use, unmetered security lighting, and
streetlighting.
YVEA did not have an emission factor but recommended Lotus use the Xcel Energy emission factor since
they are the wholesale provider for YVEA. Lotus accessed the most recent Xcel Energy Emission factor for
CO2 in the 2018 Community Energy Reports. 3 Xcel does not provide emission factors for CH4 or N2O. These
are accessed from Environmental Protection Agency (EPA) Emissions & Generation Resource Integrated
Database (eGRID) summary tables for subregion RMPA. 4
ELECTRICITY - OAK CREEK
Oak Creek data was provided by Mary Alice (Town Administrator / Clerk with Town of Oak Creek). Oak
Creek provides electricity service to 683 residential and commercial customers in the Town of Oak Creek.
The data is from the US Department of Energy EIA-861S form which provides:
1. Annual Electric Power Industry Report
2. Billing and Usage Summary (generated for January to December 2018)
Oak Creek splits out the electricity data by:
●
●

Residential (includes landlord, tenant, and residential)
Commercial (includes Oak Creek City and commercial)

Additional details provided by Oak Creek include that they have 4 net metered customers for solar, there
is a 1360 kW emergency generator, and one substation (occasionally the Municipal Energy Agency of
Nebraska [MEAN] will request they add electricity into the system). MEAN is a not-for-profit
wholesale electricity supply organization of Nebraska Municipal Power Pool (NMPP) Energy.
Emission factors were not provided by the Town of Oak Creek. Therefore, the MEAN resource mix was
used to calculate the Oak Creek emissions factors (see details below). Lotus calculated the emission
factors by using readily available data from U.S. Energy Information Administration (EIA) and the resource
mix for each utility. The following steps should be followed to calculate emission factors unless otherwise
provided by the utility:
1. See https://www.eia.gov/tools/faqs/faq.php?id=74&t=11 for EIA’s How much carbon dioxide is
produced per kilowatt hour of U.S. electricity generation?
a. This provides guidance on how to do the calculations
2. Download historical data from https://www.eia.gov/electricity/data/state/

3
4

For more information see: https://www.xcelenergy.com/working_with_us/municipalities/community_energy_reports
EPA's eGRID: eGRID 2016 summary tables, table 1, sub region RMPA. https://www.epa.gov/sites/production/files/2018-

02/documents/egrid2016_summarytables.pdf.
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a.

Specifically, download the Annual Data: Net Generation by State by Type of Producer by
Energy Source – this provides electricity generation in megawatt hours (MWH)
b. Download the Annual Data: U.S. Electric Power Industry Estimated Emissions by State –
this provides annual emissions for Colorado for “Total Electric Power Industry” and
Energy Sources.
3. Divide the emissions by the MWH to calculate emissions/MWH (e.g. For CO2/MWH divide the
CO2 [metric tons] by the total MWH for the energy source)
4. Multiply each percentage calculated by the specific resource for the utility.
In 2018, MEAN reported to Lotus that their fuel mix was comprised of coal (47.5%), natural gas (2%), and
renewable energy (50.5%).
This process does not calculate emission factors for CH4 or N2O. These are accessed from EPA eGRID
summary tables for subregion RMPA.
TRANSMISSION AND DISTRIBUTION LOSS
A portion of electricity that is transported through the grid is inherently lost in the transmission process—
this is known as transmission and distribution loss. The inventory team calculated an average transmission
and distribution loss rate across all utilities in Routt County based on the U.S. Energy Information
Administration’s 2017 Colorado Electricity Profile.5 By dividing the total estimated lost electricity from
transmission and distribution by the total electricity consumed in the state, a loss factor of 5.12 percent
was determined. This loss factor was entered in the Energy tab and then multiplied by the amount of
electricity consumed in each community to generate the total kWh of electricity lost due to transmission
and distribution.
Natural Gas
Atmos Energy provides 100 percent of the natural gas used in Routt County. Atmos Energy’s data for
natural gas totals include transport gas.
Propane
Propane is provided by three providers: Ferrell Gas, AmeriGas, and Schrader Propane. Data was received
from Ferrell Gas and Shrader Propane. AmeriGas was contacted several times but did not respond to data
requests. Emissions from propane are typically small in comparison and it was assumed that the AmeriGas
emissions would be minimal.
Ferrell Gas data was provided by Scott Brockelmeyer. Mr. Brockelmeyer provided total residential and
total commercial consumption of propane for Routt County and the City of Steamboat Springs. Schrader
Propane provided data and requested that their data remain confidential.
As such, all data should be reported as a total, not as an individual organization’s data.

5

For more information see: https://www.eia.gov/electricity/state/colorado/
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Stationary Diesel
A small amount of stationary diesel is used in Routt County for commercial and industrial purposes. The
provider of stationary diesel is unknown and data from the Colorado Department of Public Health and
Environment (CDPHE) was obtained and used to perform calculations.
Stationary diesel data was provided by Andrew Wozniak (CDPHE) for commercial and industrial use. Only
data that was clearly marked Steamboat Springs was attributed to Steamboat Springs (i.e. if the data was
listed as two miles outside Steamboat Springs it was not attributed to Steamboat Springs).
Home Heating - Wood for Fuel
Roughly eight percent of housing units in Routt County (and one percent in Steamboat Springs) use wood
as a heating fuel. Data on the number of housing units using wood as fuel was obtained from the U.S.
Census. Default emissions factors from ICLEI were used.
FLIGHT
In addition to the above-listed data sources, Lotus also used data provided by EPA’s FLIGHT database.6
FLIGHT provided information on reporting facilities (those that exceed emissions of 25,000 metric
tons/year). To avoid double counting, Lotus made assumptions as to whether emissions from the facilities
were captured elsewhere and noted such cases within the Stationary Energy tab.
Renewable Energy
YVEA also provided data and information about the number of renewable energy credits (RECs) purchased
and installed solar. RECs were reported in kWhs. On-site solar was reported in kilowatts (kW). To
determine the kWh produced by these customers, the inventory team used the PVWatts Calculator7
provided by the National Renewable Energy Laboratory. The total kW installed was input into the
calculator, and the 80477-zip code was used for the location information.
Oak Creek reported having four net metered customers (no data associated with this information). The
data received was limited and Lotus did not include renewable energy use information.
Renewable energy information may be included in future inventories so the County can track the amount
of emissions that are avoided by renewable energy use. Per the GPC protocol, RECs (no matter by whom
they are owned) and renewable energy generation (no matter by whom the facilities are owned) do not
affect the overall GHG emissions.

Fugitive Emissions Tab
Per GPC protocol: A small portion of emissions from the energy sector frequently arises as fugitive
emissions, which typically occur during extraction, transformation, and transportation of primary fossil
fuels. Where applicable, cities/counties should account for fugitive emissions from the following
subsectors: 1) mining, processing, storage, and transportation of coal; and 2) oil and natural gas systems.

6
7

For more information see: https://ghgdata.epa.gov/ghgp/main.do
For more information, visit the National Renewable Energy Lab PVWatts Calculator at http://pvwatts.nrel.gov/.
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When calculating fugitive emissions, cities should take into account any fugitive emission removals or
sequestration that may be required by law.
Oil and Gas
Fugitive emissions from oil and natural gas systems include GHG emissions from all operations to produce,
collect, process or refine, and deliver natural gas and petroleum products to market. For Routt County
this includes 23 active oil and gas wells. Shut in wells were assumed to be inactive and therefore not
accounted for in the inventory.
Coal
Fugitive emissions also include those from active coal mines (surface and underground) and abandoned
underground coal mines. One active coal mine exists within Routt County, Twentymile Mine. FLIGHT data
provided total mtCH4 and mtCO2e emissions. Fugitive emissions from abandoned underground coal mines
are considered de minimis and were not included.
Leakage Rate for Natural Gas
Fugitive emissions account for leakage from natural gas distribution systems and are based on an assumed
methane leakage rate of 0.3 percent based on research by the Environmental Defense Fund8 and the sum
of the community’s total natural gas consumption. The calculation is completed by multiplying the total
consumption (therms) by leakage rate by emission factors.

Transportation Data Tab
Transportation data includes sources from on-road vehicles (i.e. surface travel), electric on-road vehicles,
off-road vehicles, waterborne, airways, and railways. Emissions from transportation sources were
calculated in each applicable Transportation Data tab and are aggregated to show total emissions.
Emissions calculations are a product of gallons of fuel or electricity consumed per transportation source
multiplied by the appropriate CO2 emissions factor (e.g. emissions from on-road vehicles = gallons of
gasoline consumed per city per fuel type x Climate Registry’s emissions factor per fuel type).
On-Road Vehicles
GASOLINE, DIESEL AND ETHANOL VEHICLES
Typically, data on vehicle miles traveled (VMT) is used to calculate emissions from on-road transportation.
However, Routt County does not have a Transportation Department and the Department of Motor
Vehicles was unable to provide VMT. The source selected for vehicle miles traveled (VMT) transportation
data was Dale Evans at Colorado Department of Health and Environment. Dale Evans provided VMT’s by
vehicle types defined by HPMS Code ID:
●
●
●
●
8

Motorcycle (HPMS ID - 10)
Passenger Car (HPMS ID - 20)
Light Truck (HPMS ID - 30)
Bus (HPMS ID - 40)

For more information see: https://www.edf.org/sites/default/files/US-Natural-Gas-Leakage-Model-User-Guide.pdf
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●
●

Single Unit Truck (HPMS ID - 50)
Combination Unit Truck (HPMS ID - 60)

Daily VMT was multiplied by 365 to get annual VMT.
In addition, Lotus used a combination of the following data to calculate on-road emissions:
●
●
●

Data from Kevin Kihn from the Colorado Department of Revenue related to the number and type
of vehicles registered in Routt County. No ethanol vehicles were reported.
Data from Jonathan Flint from Routt County Transit Department.
Data was received (confidential source) for off-road fuel use.

Final emission calculations exclude electric vehicles, see section “Electric Vehicles” for more information.
According to Routt County, all gasoline used contains 10 percent ethanol. In addition, Lotus used a
standard assumption that standard diesel contains zero percent biodiesel. These assumptions were used
to estimate on-road vehicle emissions from gasoline, diesel, and ethanol. Vehicle efficiencies were taken
from the U.S. Environmental Protection Agency’s (EPA) state inventory tool9. See Table 2.
TABLE 2 VEHICLES FUEL EFFICIENCIES BY VEHICLE TYPE

Gas cars

Fuel Efficiency (miles per
gallon)
24.1

Gas light trucks
Diesel cars
Diesel trucks
Gas freight trucks
Diesel freight trucks
Gas motorcycles

18.5
32.4
22.1
7.1
6.6
50.0

Vehicle Type

It was assumed that all motorcycles run on gasoline and all combination trucks run on diesel.
Gallons of fuel consumed by fuel type was calculated using the following example formulas for gasoline
cars:
Gasoline Car VMT = AADT VMT for cars * 365* percent gasoline total registered vehicles *(1-10 percent
ethanol)
Gallons of gasoline consumed = SUM (Gasoline VMT for all vehicles/ fuel efficiency per vehicle type *
vehicle distribution percentage per vehicle type)

9

For more information visit EPA's State Greenhouse Gas Inventory and Projection Tools -- Mobile Combustion Module at:
https://www.epa.gov/statelocalenergy/download-state-inventory-and-projection-tool. Fuel economy for buses is not included
in EPA State Inventory tool and was pulled from spreadsheet 103101_fuel_economy_by_vehicle_type_Buses.
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GHG emissions from on-road vehicles were the product of the gallons of fuel consumed and the fuel
emission factors. Fuel emission factors were provided by The Climate Registry10.
ELECTRIC VEHICLES
Electricity consumed by electric vehicles was estimated by converting electric vehicle VMT to electricity
using the U.S. Department of Energy constant of 0.32 kWh/VMT. Electric vehicle VMT was estimated by
applying the ratio of registered electric vehicles in the county to total passenger car VMT for the county.
To avoid double counting, electric vehicle VMT values were subtracted from gasoline and diesel VMT
totals. Then electricity consumed by electric vehicles was subtracted from residential and commercial
building electricity consumption totals. The inventory team assumed that electricity used for electric
vehicle charging stations is included in existing building meters. Based on data from Idaho National
Laboratory’s Plugged In: How Americans Charge Their Electric Vehicles, we assumed that 85 percent of
electric vehicle charging stations are metered as residential and 15 percent are metered as commercial11.
Emissions were calculated by multiplying electricity consumed per city by YVEA’s specific electricity
emission factor. Lotus used YVEA’s emission factor as they are the largest electricity provider for the area.
Off-Road Vehicles
There is a large network of off-road trail systems in Routt County. Off-Highway Vehicle (OHV) recreational
use is common in Routt County (i.e. snowmobiles) and there are also off-road vehicles used in association
with the ski resort. Readily available data on the estimated OHV visits was not provided; therefore,
emissions were not calculated.
Confidential data on the gasoline and diesel used in off-road vehicles was received from SkiCorp and
Yampa Valley Regional Airport, which was reported in the aggregate total for fuel use.
Emissions factors for CO2 for off-road vehicles was obtained from ICLEI’s Appendix D12 and emission
factors for CH4 and N2O were obtained from The Climate Registry13.

10

See
Local
Government
Operations
Protocol
May
2019:
https://www.theclimateregistry.org/wpcontent/uploads/2019/05/The-Climate-Registry-2019-Default-Emission-Factor-Document.pdf.
11
For more information see: https://avt.inl.gov/sites/default/files/pdf/arra/PluggedInSummaryReport.pdf
12
See ICLEI’s U.S. Community Protocol for Accounting and Reporting of Greenhouse Gas Emissions (Community Protocol) –
Appendix D: Transportation and Other Mobile Emission Activities and Sources, Version 1.1, July 2013: http://icleiusa.org/ghgprotocols/ for more information.
13
See Local Government Operations Protocol, Version 1.1, May 2010: https://www.theclimateregistry.org/wpcontent/uploads/2014/12/2010-05-06-LGO-1.1.pdf for more information.
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Waterborne Navigation Tab
Although waterborne navigation falls under the larger “Transportation” umbrella, Lotus separated the
data to another tab. Routt County has two marinas that provide recreational and fishing purposes:
Steamboat Lake Marina and Stagecoach Marina.
Karl Bunker provided data for Steamboat Lake Marina for the estimated number of gallons of gasoline
(ethanol free) used on an annual basis. Mr. Bunker indicated there is no diesel or propane used at the
marina and many boats bring in their own fuel in 5-gallon sized containers. Typical boats include pleasure
craft (small to 25-foot gas powered boats) and many non-motorized boats. Trolling motors are not widely
used, and many of them have deep cycle batteries that are charged using traditional battery chargers
(very few use the marina to charge).
Emissions from fuel consumed by waterborne vessels in the marina were estimated using the following
formula:
Emissions = gallons of fuel consumed * emissions factor for each GHG* GWP for each GHG
Emissions factors for non-ethanol gasoline use in waterborne navigation were obtained from the IPCC
Guidelines for CO2, CH4, and N2O Emissions from Transportation—Waterborne Navigation14. Emissions
factors are provided in kilograms (kg) of emissions per gallon of fuel consumed.
No data was provided by Stagecoach Marina. It is assumed that Stagecoach Marina operations are similar
to Steamboat Lake Marina operations.

Aviation Tab
Two airports are located within Routt County and include the Yampa Valley Regional Airport and the
Steamboat Springs Airport (also known as Bob Adams Field). Data used to calculate emissions was
obtained from the following sources:
●
●

●

Tinneal Gerber provided data for Yampa Valley Regional Airport on the amount of aviation
gasoline and jet fuel sold.
Justin Heid provided data on the quantity of fuel for Steamboat Springs Airport. Lotus also
received the Steamboat Springs Airport Master Plan, which was helpful in providing overall
information on the airport.
Estimates on local versus itinerant operations were obtained from readily available data from the
Federal Aviation Administration (FAA).15

All emission factors used were from the Climate Registry. Calculations were performed by multiplying the
number of local or itinerant trips by the total fuel used to calculate the scope 1 and scope 3 emissions.

14

See IPCC Guidelines for CO2, CH4, and N2O Emissions from Transportation-Waterborne Navigation: https://www.ipccnggip.iges.or.jp/public/gp/bgp/2_4_Water-borne_Navigation.pdf for more information.
15
For more information see: https://taf.faa.gov/
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Railways Tab
Emissions from railways in Routt County were estimated using data provided by Evan Enarson-Hering from
Camsys and email from Scott Cowman. Data provided included reported freight rail shipments in, within,
and out of Routt County in 2014 (updated data was not yet available):
●
●
●

number of tons transported inbound (chemicals or Allied Products);
“intra” (assumed to be tonnage moving from Oak Creek to the Hayden Xcel power plant); and
“outbound” (assumed to be tonnage moving from Twentymile Mine in Oak Creek or from the
mine in Moffat County).

It is assumed that the "Intra" and "outbound" lines do not go through Steamboat Springs, while the
"inbound" line goes through Steamboat Springs.
Emissions are calculated by multiplying miles by tons to calculate ton-miles. Ton-miles are multiplied by
emission factors from the EPA Emission Factors.

Waste Recycling Data Tab
Waste, Recycling, and Composting
There are three waste haulers in Routt County (Waste Management, Twin Enviro, and Aces High) and all
three haulers take waste to Milner Landfill. Data for mixed solid waste (MSW) disposal at the landfill was
provided by Luke Schneider (Twin Enviro) and included all waste haulers. Data included the following:
●
●

MSW from Steamboat Springs and Routt County landfilled at Milner Landfill
Tons of waste composted by City of Steamboat Springs and Routt County
o Biosolids
o Recyclable Wood Waste

Mr. Schneider also provided a 2018 Recycling Facility Annual Report detailing the commodities, amount
in inventory from prior year, amount received/accepted, amount set off-site for recycling, and amount
remaining onsite at the end of the year. For the inventory, we have included amount sent off-site for
recycling and amount remaining onsite at the end of the year for the total recycled material at Milner
Landfill.
How much waste comes from Routt County vs the City was estimated by Mr. Schneider to be 65 percent
Steamboat Springs and 35 percent the rest of Routt County.
Further details on waste composition were obtained from the April 2018 Northwest Colorado Waste
Diversion Study, which included a waste breakdown and percentage of waste for Routt County.16
Scott Hutchings, Director-Government Affairs for Waste Management, provided estimates for total tons
of waste collected, tons within city limits of Steamboat Springs, and waste collected outside city limits but
within Routt County. Additionally, Mr. Hutchings provided details on total tons of recycled material

16

For more information see: http://www.co.routt.co.us/DocumentCenter/View/7184/Northwest-CO-Waste-Diversion-Study
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processed, tons of recycled material collected within the Steamboat Spring city limit and outside city limits
but within Routt County. Most of the recycled material is recycled at Waste Management Recycle America
and the rest is shipped directly to a variety of mills and processing facilities.
The landfill does not have a gas collection system. In future years, if that changes the collection efficiency
rate at the landfill will need to be updated.

Wastewater Data Tab
This inventory includes 12 wastewater treatment plants (WWTP) serving Routt County (Morrison CK was
on the original list of facilities, but no data was received). The WWTPs in this inventory include:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Oak Creek WWTP
Community of Phippsburg WWTP
Milner WWTP
Whiteman (aka Steamboat Mountain School)
Hayden WWTP
Steamboat Lake and Sanitation District
Steamboat Springs WWTP
Timers Water and Sanitation District
Yampa WWTP
Catamount
Stagecoach State Park
Morrison Creek Metro District (aka Stagecoach)

Lotus requested the following data for each WWTP to calculate wastewater emissions:
●
●
●
●
●
●
●
●

Whether the WWTP uses nitrification/denitrification processes
Whether the WWTP uses anaerobic processes
Population served by the plant
Average total nitrogen discharged by the plant
Digester gas produced
Digester gas flared
Methane content of digester gas
Population served by septic systems

If necessary, to complete the data set needed to perform calculations, data was obtained from U.S. EPA
Enforcement and Compliance History Online (ECHO) database. Population within a 3-mile radius was used
for population-based equations if no other population data was available (such as population served by
the WWTP).
Wastewater emissions for the following sources were calculated using ICLEI’s wastewater calculations:
●
●
●

process N2O emissions for WWTPs with nitrification and denitrification (WW.7);
process N2O emissions for WWTPs without nitrification and denitrification (WW.8);
fugitive N2O emissions from effluent discharge (WW.12[alt]);
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●
●

process emissions for lagoons (WW.6); and
septic tank emissions (WW.11[alt]).

Emissions were calculated using default values provided by ICLEI and ICLEI emission factors.17
Note that the average biochemical oxygen demand (BOD) loading rate (kg BOD/day) was not provided for
several facilities. Instead of using the ICLEI average, Lotus used an average rate for Routt County based on
the facilities that did report their BOD loading rate. This average was calculated by taking the sum of the
average BOD loading rates that were provided and dividing by the population served by these facilities.
Then Lotus multiplied this average by the population served at the facility to get the BOD loading rate.
In addition, 3,661 septic systems are used in the county (it was assumed none were located in the City).
Septic system data was provided by Scott Cowman at Routt County. New data should be requested with
each subsequent inventory.

Industrial Processes and Product Use (IPPU) Data Tab
The EPA FLIGHT tool provides data for the IPPU sector. Four facilities were found in FLIGHT for Routt
County: Hayden Station, Sage Creek Mine, Twentymile Mine, and Twin Landfill Corporation. The only IPPU
emissions reported on this tab were for Electricity Generation (subpart D) at Hayden and Twin Landfill
Corp (Subpart HH). These data are information-only since they are not reported as part of GPC. The
remaining IPPU emissions are captured elsewhere in this workbook:
●
●
●

Hayden Subpart C is reported in the Stationary Energy Tab
Twentymile Mine Subpart C is reported in the Stationary Energy Tab and Subpart FF in the
Fugitive Emissions tab
Twin Landfill Corp Subpart C is reported in the Stationary Energy Tab

Sage Creek Mine is idled and may become a portal for the Twentymile Mine in the future. It is likely that
coal will be transported to Twentymile via truck or conveyor belt for processing before being put on trains.

Agriculture, Forestry, and Other Land Use (AFOLU) Data Tab
The AFOLU sector is comprised of emissions from livestock (enteric emissions in addition to emissions
from manure management), urea and fertilizer use, and biomass burning. Rice cultivation and harvested
wood products were not included, as these activities do not occur in Routt County. In addition, emissions
from controlled burns was not included, as data specific to this activity was not readily available.
For livestock calculations (enteric emissions), data on the number of livestock was obtained from the
United States Department of Agriculture (USDA) 2017 Agricultural Census and default IPCC emission
factors were used. Note that the number of “Beef Cows” as defined by USDA were used for the number

17

For more information see: provided in ICLEI’s U.S. Community Protocol for Accounting and Reporting of Greenhouse Gas
Emissions (Community Protocol) – Appendix F: Wastewater and Water Emission Activities and Sources, Version 1.1, July 2013
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of “Beef Cattle” in the inventory and the number of “Milk Cows” as defined by the USDA were used for
the number of “Dairy Cattle”.
Manure management emissions were calculated using the EPA State Inventory Tool (SIT)18, which contains
data that is otherwise not readily available making it a good resource for emission calculations. For future
inventories, it will be necessary to obtain livestock numbers (from the census), and then use the SIT to
perform the rest of the calculation.
The EPA SIT provides the total urea and total nitrogen (i.e. fertilizer) applied to soil on a statewide basis.
The allocation for Routt County was originally calculated using number of acres treated by fertilizers
(including commercial fertilizers, lime, soil conditioners, manure, and organic) for Colorado and Routt
County available from the USDA Agricultural Census. However, after conversation with the team on
10/4/19 it was decided that the Routt County used very little fertilizer and therefore it should not be
accounted for in the inventory.
Biomass burning includes emissions from wildfires. Routt County provided an estimated number of acres
burned and IPCC default emission factors were used.

INVENTORY ASSUMPTIONS
Lotus collected data from a wide number of sources to complete the 2018 emissions inventory. Whenever
possible actual source data on emissions-generating activity were used to calculate emissions, but in some
cases, it was necessary to make assumptions about the data received. The assumptions made for each
sector are listed below; these are also included in the notes section on each sector’s data tabs.
Inventory assumptions will be updated annually.

COMMUNITY INDICATORS ASSUMPTIONS
The following assumptions were made in the Community Indicators tab:
●

●

U.S. Census American Factfinder 2017 estimates were used to estimate population, number of
households and housing units, and number of employees in Routt County and each municipality.
Estimates for 2018 were not yet available, and 2017 numbers were assumed to be a close
approximation.
Data on the number of commercial businesses in Routt County and the City of Steamboat Springs
were obtained from the U.S. Census 2017 Survey of Business Owners and were assumed to be a
close approximation.

STATIONARY ENERGY DATA ASSUMPTIONS
The following assumptions were made in the Stationary Energy tab:

18

For more information see: https://www.epa.gov/statelocalenergy/state-inventory-and-projection-tool
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●

●

●
●

Emission factors were not provided by YVEA or Oak Creek. Lotus utilized data from EIA and the
resources mix for MEAN to calculate emission factors. Xcel Energy’s emission factor was used for
YVEA. These are assumed to be accurate.
Diesel use data was provided by Adam Wozniak (CDPHE). Based on the data, diesel is primarily
used in two generators and a crusher. It is assumed that diesel use by the Hayden Power Plant in
the boiler is not included in the data provided by CDPHE.
It is assumed that emissions related to coal use for home heating is de minimis.
Propane use data was not provided by AmeriGas. It is assumed that emissions from this use are
minimal.

FUGITIVE EMISSIONS DATA ASSUMPTIONS
The following assumptions were made in the Fugitive Emissions Data tab:
●

●
●

Mines Safety and Health Administration data identified three underground coal mines in Routt
County abandoned between 1978 and 1979 that were not identified as flooded or sealed (Blazer
Mine, Edna's Prototype Mine, and Joe's Mine). Emissions from these mines are assumed as de
minimis.
Fugitive emissions for natural gas were calculated using an assumed 0.3 percent leakage rate
based on research by the Environmental Defense Fund19.
Assume that the density of natural gas is 0.8 kg per cubic meter and that natural gas is 93.4
percent methane and one percent carbon dioxide.

ON-ROAD AND OFF-ROAD TRANSPORTATION DATA ASSUMPTIONS
The following assumptions were made in the Transportation tab:
●
●

●

●
●
●
●
●

19

Routt County data on number and type of registered vehicles was provided by Kevin Kihn with
Colorado Department of Revenue, Division of Motor Vehicles.
According to Routt County, all gasoline used contains 10 percent ethanol. In addition, Lotus used
a standard assumption that standard diesel contains zero percent biodiesel. These assumptions
were used to estimate on-road vehicle emissions from gasoline, diesel, and ethanol.
Lotus subtracted out the percentage of electric vehicles that are registered in Routt County (0.58%
of all light duty). It was assumed that electric cars displaced even numbers of both diesel and
gasoline. The amount of single axle vehicles that are diesel vs. gasoline are unknown. Lotus
assumed an even spread between gasoline and diesel.
It is assumed that all motorcycles run on gasoline and all combination trucks run on diesel.
On-Road Daily VMT data was provided by Dale Evans from CDPHE for calendar year 2017. It was
assumed 2017 data was similar to 2018 data.
VMT is based on traffic counts on major arteries and may underestimate travel on less traveled
roads slightly.
It is assumed that all electric vehicles in Routt County are passenger cars.
It is assumed that 60 percent of the electric vehicles registered in Routt County are located in
Steamboat Springs.

For more information see: https://www.edf.org/sites/default/files/US-Natural-Gas-Leakage-Model-User-Guide.pdf.
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●

●

Based on a report by the Idaho National Laboratory titled Plugged In: How Americans Charge Their
Electric Vehicles, it is assumed that 85 percent of charging occurs at charging stations in residential
buildings and 15 percent of charging occurs at stations in commercial buildings.
It is unknown for certain where electric vehicles are being charged within Routt County. As such,
it is assumed that the emission factor of the utility that provides the most electricity (i.e., YVEA)
is appropriate to use to calculate emissions from electric vehicles.

WATERBORNE DATA ASSUMPTIONS
The following assumptions were made in the Waterborne tab:
●

●

Stagecoach Marina did not provide data on waterborne activity or fuel use at the marina. It is
assumed that the additional emissions created by this marina’s activity are minimal and are similar
to the activities/fuel use as Steamboat Lake Marina.
Marinas provide non-ethanol gasoline for boaters that fuel at the marinas. Steamboat Lake
Marina contact, Karl Bunker, noted that some boaters may bring fuel in smaller 5-gallon sized
containers. This fuel is likely standard gasoline (i.e. gasoline that includes 10 percent ethanol) and
it is assumed that the impact of any ethanol in gasoline used in waterborne navigation is minimal.

AVIATION DATA ASSUMPTIONS
The following assumptions were made in the Aviation tab:
●

●

Estimates on local vs. itinerant are based off of numbers from https://taf.faa.gov/ website which
breaks out the number of planes that were local vs. itinerant. It is assumed the values are
accurate.
It is assumed that aviation gasoline is ethanol-free.

RAILWAYS DATA ASSUMPTIONS
The following assumptions were made in the Railways tab:
●

Per email from Evan Enarson-Hering, there are two active coal mines served by the Union Pacific
Craig Branch line. One of which is located in Routt County (Peabody Energy, Twentymile Mine in
Oak Creek). The Hayden Xcel coal fired power plant is also a large customer. The “intra” tonnage
is likely moving from Oak Creek to Hayden while the “outbound" is moving from Oak Creek or
from the mine in Moffat County. As such, mileage was estimated using those routes and Google
Maps.

●

Per note from Scott Cowman, Coal is transported from the 20 mile mine directly to the Hayden
Station (around 1.6MT/yr.). A similar amount is transported out of Routt County towards
Glenwood Springs. A negligible amount might be transported to Craig. No coal from Trapper or
Colowyo is leaving Moffat County.

WASTE RECYCLING ASSUMPTIONS
The following assumptions were made in the Waste Recycling Data tab:
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●
●

Per phone conversation with Luke Schneider, assume 60 to 70 percent of waste came from
Steamboat Springs. Lotus used an average (65 percent).
Aces High did not provide data; however, it was assumed that data was captured in the Milner
Landfill data. Note that in 2018 some of Aces High waste was hauled to Moffat County; however,
this was assumed to be minimal. Also, this is not expected to happen in future years.

WASTEWATER DATA ASSUMPTIONS
The following assumptions were made in the Wastewater Data tab:
●

●
●

●

Scott Cowman provided and estimate on population served (each estimated as a little over 200
people) for Milner and Phippsburg. However, population from ECHO was used in the calculations
for Milner and Phippsburg as they were assumed to be more accurate for the small communities.
Lotus assumed all septic systems are located outside city limits for Steamboat Springs.
Specific discharge data was not obtained for Timbers or Yampa Valley. At the time this inventory
was prepared, Timbers was under construction and moving from a lagoon system over to a
packaged system. The Discharge Monitoring Report for Yampa Valley or other applicable data was
not received. A population approach was used for these facilities and is assumed as
representative.
The plants use different aerobic/anaerobic and nitrification/denitrification processes. Based on
the information collected on various WWTPs, Lotus assumed that the most common treatment
processes represented the entire group: aerobic systems and nitrification/denitrification.

AFOLU ASSUMPTIONS
●

Controlled burn data was not obtained in a format that was usable. It is assumed that emissions
are a small percent of the overall total. For data collection efforts in the future, data (in
spreadsheet or another usable format) may include size and number of burn piles, open burn
permits with frequency of burns, or Forest Service data on number and size of controlled burns.

FUTURE PROCESS IMPROVEMENTS
AFOLU Sector
If possible, Routt County should try to calculate the effects both in emission creation and sequestration in
regard to the AFOLU sector.
Biomass
Emissions from controlled burns were not included since data was not readily available. In the future it is
recommended that the County looks at better ways to collect data that includes a way to quantify the
amount and types of biomass burned in controlled burns.

Page | 21

APPENDIX A: EMISSION FACTORS
See Table 3 for an overview of the emission factors that were used throughout the inventory. See the
notes section to understand which emission factors will need to be updated regularly.
TABLE 3 SUMMARY OF EMISSION FACTORS
Stationary Energy Emission Factors—Electricity & Natural Gas
Emission Source

GHG

Value

Unit

Source

Notes

Biogenic CO2

93.8

kg/MMBTU

CH4

.32

kg/MMBTU

Should remain constant but
verify with each inventory.

N2O

.004

kg/MMBTU

ICLEI’s U.S. Community Protocol for Accounting and
Reporting of Greenhouse Gas Emissions (Community
Protocol) – Appendix C: Built Environment Emission
Activities and Sources, Version 1.1, July 2013.

N/A

69,600,000

Btu per
household

Average btu used per household in west for wood as a
primary heat.

Needs to be updated with
each subsequent inventory.

Electricity – YVEA

CO2

0.552

mtCO2/ MWh

Emission factor for Xcel was used as they are the
wholesale provider of electricity to YVEA.

Electricity – Oak
Creek

CO2

0.489

mtCO2/ MWh

Emission factor was calculated using EIA and Oak Creek
resource mix.

Wood

Electricity

Natural Gas

Propane

CH4

0.00006

mtCH4/ MWh

N2O

0.00001

mtN2O/ MWh

CO2

0.0053

mtCO2/therm

CH4

0.0000005

mtCH4/therm

N2O

0.00000001

mtN2O/therm

CO2

0.005590

mtCO2/ gal

CH4
N2O

0.00000100
0.000000100

mtCH4/ gal
mtN2O/ gal

CO2

0.010243

mtCO2/ gal

CH4

0.00000040

mtCH4/ gal

N2O

0.000000100

mtN2O/ gal

Stationary Diesel

Needs to be updated with
each subsequent inventory.

EPA's eGRID: eGRID 2016 summary tables, table 1, sub
region RMPA.
2013 ICLEI US Community Protocol, Appendix C

Should remain constant but
verify with each inventory.

2013 ICLEI US Community Protocol, Appendix C

Should remain constant but
verify with each inventory.

ICLEI’s U.S. Community Protocol, Appendix C

Assumes distillate fuel oil
number 2. Should remain
constant but verify with each
inventory.
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Fugitive Emissions – Oil and Gas
Emission Source

GHG

Value

Unit

Source

Notes

Oil and Gas Wells

CH4

10.62

mtCH4
/year/activity
unit

EPA State Inventory Tool (SIT) Natural Gas and Oil
Systems Module, default emission factor

Should remain constant but
verify with each inventory.

Transportation Emission Factors—Ethanol, Gasoline, and Diesel
Emission Source

Ethanol

GHG

Value

Unit

CO2

0.006

mtCO2/gal

CH4
N2O
CO2

Gasoline

CH4
N2O
CO2

Diesel

CH4
N2O

Varies by vehicle

g/mile

0.009

mtCO2/gal

Varies by vehicle
0.01
Varies by vehicle

g/mile

Source

Notes

The Climate Registry, May 2019

Should remain constant but
verify with each inventory.

The Climate Registry, May 2019

Should remain constant but
verify with each inventory.

The Climate Registry, May 2019

Should remain constant but
verify with each inventory.

g/mile
mtCO2/gal
g/mile

g/mile
Waste Emission Factors

Emission Source

GHG

Value

Unit

Source

Notes

Municipal Solid
Waste

CH4

Varies by waste type

Mt CH4/ton
waste

2013 ICLEI US Community Protocol, Appendix E

Should remain constant but
verify with each inventory.

mtCH4/ton
waste

CH4
Recycled and
Composted
Waste

Varies by waste type
N2O

mtN2O/wet
short ton waste

ICLEI’s U.S. Community Protocol for Accounting and
Reporting of Greenhouse Gas Emissions (Community
Protocol) – Recycling and Composting Emissions
Protocol, Version 1.0, July 2013: Emission factors
represent those for avoided emissions from a facility
with no landfill gas capture.

CH4
Wastewater

Varies by treatment
N2O

Varies

2013 ICLEI US Community Protocol, Appendix F

Should remain constant but
verify with each inventory.

Should remain constant but
verify with each inventory.
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AFOLU Emission Factors
Emission Source

GHG

Value

Unit

Source

Notes

Enteric Emissions

CH4

Varies by Livestock
Category

kg CH4 / head /
year

2006 IPCC Guidelines for National Greenhouse Gas
Inventories, Volume 4, Chapter 10

Should remain constant but
verify with each inventory.

Emissions from
Manure
Management

CH4

Varies

Varies

The EPA SIT, Agricultural Module

N2O

Varies

Varies

The EPA SIT, Agricultural Module

Urea Fertilization

CO2

0.2

Ton C / Ton
Urea

The EPA SIT, Agricultural Module

Should remain constant, but
verify with each inventory

CO2

1550

kg CO2

CH4

6.1

kg CH4

2006 IPCC Guidelines for National Greenhouse Gas
Inventories, Volume 4, Chapter 2

N2O

0.06

kg N2O

Used emission factors for
"biofuel burning" Provided in
Table 2.5. Should remain
constant, but verify with
each inventory

Biomass Burning

Will vary each inventory
based on livestock and EPA
SIT values

