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1.0 Introduction  

On October 5, 2009, President Obama signed Executive Order (EO) 13514 (74 Federal Register 

52117) to establish an integrated strategy for sustainability throughout the Federal Government 

and to make reduction of greenhouse gas (GHG) emissions a priority for Federal agencies.  

Among other provisions, EO 13514 requires agencies to ñmeasure, report, and reduce their 

greenhouse gas emissions from direct and indirect activities.ò  Section 9 of EO 13514 directs the 

Department of Energyôs (DOE) Federal Energy Management Program (FEMP)ðin coordination 

with the Environmental Protection Agency (EPA), Department of Defense (DoD), General 

Services Administration (GSA), Department of the Interior, Department of Commerce, and other 

agencies as appropriateðto develop recommended Federal GHG reporting and accounting 

procedures.  

This is a technical support document (TSD) that accompanies the Federal Greenhouse Gas 

Accounting and Reporting Guidance (or Guidance).  This document provides detailed 

information on the inventory reporting process and accepted calculation methodologies. 

The Federal Government seeks to continually improve both the quality of data and methods 

necessary for calculating GHG emissions.  Over time, and as required by EO 13514, additional 

requirements, methodologies, and procedures will be included in revisions to this document to 

improve the Federal Governmentôs overall ability to accurately account for and report GHG 

emissions. 

The Guidance and supporting TSD are not designed for quantifying the reductions from 

individual GHG mitigation projects, nor do they include strategies for reducing GHG emissions.
1
 

While all final reporting must be accomplished through the GHG Reporting Portal, agencies are 

not precluded from using other agency-specific tools to assist them in better managing and 

maintaining data necessary to develop and submit inventories.  However, agencies must ensure 

that any agency-specific tools are appropriately aligned with this Guidance and the TSD.   

Agency-specific tools may include, but are not limited to: 

 Headquarters-level, ñtop-downò data entry, calculation, aggregation, and analysis, 

 Facility-level, ñbottom-upò data acquisition, entry, calculation and/or management, 

 Emission category / source data acquisition, calculation and/or analysis, 

 Project-level data capture, calculation, and analysis. 

If other GHG calculation tools are used, agencies should ensure that they conform to the methods 

and procedures described in this section and in the TSD.  Because different tools may produce 

inconsistent results depending on the calculation methodologies used, agencies should evaluate 

their calculation tools carefully prior to use and ensure that they are consistent with the methods 

used in the GHG Reporting Portal. 

                                                 

1
  The only emission reduction strategy discussed is the use of renewable energy purchases, including renewable 

energy credits (RECs), because of their unique GHG accounting and reporting issues. 
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1.1. Overview of the Technical Support Document 

The remaining chapters of the TSD cover the following topics: 

Chapter 2: Reporting GHG Emissions 

 Federal GHG reporting approach and the GHG Reporting Portal 

 Describes qualitative information for reporting. 

 Summarizes required and voluntary quantitative information for reporting. 

 Summarizes use of emission factors as applied throughout the TSD. 

Appendix A: Calculating Scope 1 Emissions 

 Establishes ñdefaultò and ñadvancedò methodologies and data inputs for calculating 
scope 1 emissions. 

Appendix B: Calculating Scope 2 Emissions 

 Establishes ñdefaultò and ñadvancedò methodologies and data inputs for calculating 
scope 2 emissions. 

Appendix C: Calculating Scope 3 Emissions 

 Establishes ñdefaultò and ñadvancedò methodologies and data inputs for calculating 

specified scope 3 emissions. 

Appendix D: Emission and Conversion Factors 

 Provides emission and conversion factors used in calculation of scope 1, 2, and 3 

emissions. 
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2.0 Reporting GHG Emissions 

This chapter summarizes the GHG reporting process, qualitative and quantitative data 

requirements, and use of emission factors.  Supporting appendices provide methodologies and 

emission factors necessary to calculate GHG emissions.  The reporting process is covered in 

detail in Chapter 5 of the main Guidance document. 

2.1. Reporting Qualitative Content 

The GHG inventory reporting content can be broken down into qualitative and quantitative 

emissions inventory data.  This section includes the qualitative information that agencies must 

report through the GHG Reporting Portal.  These requirements are summarized in Table 2-1 and 

explained below.  

Table 2-1: GHG Inventory Qualitative Reporting Requirements 

Qualitative Reporting 

Category 
Required Information  

Agency Reporting Points 

of Contact (POCs) 

 Agency 

 POC information of agency staff responsible for the GHG inventory 

Reporting Period 

Information 

 Fiscal year  

 Number of employees, on-site contractors, and/or visitors 

 Number of square feet for goal-subject (GS) and goal-excluded (GE) 

buildings
2
  

Inventory Calculations 

for Current Reporting 

Year  

 Emission categories inventoried 

 Data sources and uncertainty in data quality 

 Tools and calculation methodologies used, if applicable 

Changes in GHG 

Inventory 

 Description of changes since prior reporting period  

 Anticipated future changes in inventory 

Verification and 

Validation 

 Description of verification and validation procedures completed 

 Inventory management plan, if available 

 Known or potential double-counting 

 Second- or third-party verifier, if applicable 

Other Information  Other information as necessary to explain report 

Agency Reporting Point of Contact (POC) 

Each agencyôs Senior Sustainability Officer (SSO) is ultimately responsible for submitting the 

agency GHG inventory and certifying its accuracy.  Agency reporting POCs are designated 

agency staff responsible for addressing general and technical questions regarding the agency's 

GHG inventory. 

                                                 

2
  Given the intent of combined energy and GHG reporting, this required information aligns with existing FEMP 

Energy Report guidance on the determination of energy GS and GE buildings.  This includes leased space where 

the agency directly pays for the utilities.  Further information on determination of GE buildings can be accessed 

at www1.eere.energy.gov/femp/pdfs/exclusion_criteria.pdf. 

http://www1.eere.energy.gov/femp/pdfs/exclusion_criteria.pdf
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Reporting Period Information 

Identify the fiscal year of the data reported.  Agencies will  report how many employees, on-site 

contractors, and/or visitors they have to facilitate data analysis and normalization.  These data 

may also be necessary, depending on which calculation methodologies an agency chooses to 

adopt.  Facility square footage data, which is already reported for energy reporting, will likewise 

facilitate data normalization and analysis. 

It is important to recognize that while EO 13514 excludes certain sources of Federal GHG 

emissions from agency GHG emissions reduction targets, these exclusions do not apply to 

agency comprehensive GHG inventories.  Whereas an agencyôs target may exclude, ñdirect 

emissions from excluded vehicles and equipment and from electric power produced and sold 

commercially to other parties in the course of regular business,ò these sources are not excluded 

from the agencyôs inventory. 

Inventory Calculations for the Current Reporting Year 

For each emissions category, the agency must describe the following: 

 Whether the emissions category is currently excluded from agency GHG reduction 

targets 

 Sources of data used 

 Any uncertainty in data quality, including potential errors or omissions in the data
3
  

 Any additional tools or methodologies utilized for advanced methodology or voluntary 

reporting 

Changes in GHG Inventory 

Agencies must include the degree to which the following potential changes from the prior 

reporting year have impacted their inventory, and should explain the key reasons for these 

changes:
4
  

1. Changes in calculation or estimation methods:  Where an agency chooses to use an 

advanced methodology, it must indicate which one it applied.  Because any changes in 

methodology from year to year can affect the accuracy of the emissions estimate, the 

agency must indicate whenever calculation methodologies change and estimate the 

impact of that change.  If an agency wants to employ a different methodology from that 

stipulated in the main Guidance document or this TSD, the agency must first discuss it 

with CEQ and OMB.  Note that estimation method changes may require base year and 

intervening year recalculations as stipulated in item 3 below. 

2. Changes in organizational boundary:  Describe how the list of exclusions and exemptions 

reported, as well as other factors, may have changed the agencyôs organizational 

                                                 

3
  Both the utility and accuracy of a GHG emissions report depend on the quality of the data available.  Agencies 

should give particular attention to any data problems, including missing data, means used to evaluate data 

quality, and procedures used to ensure data accuracy. 
4
  For FY 2010 reporting, agencies should compare to their FY 2008 inventory, where applicable. 
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boundary.  Note that organizational boundary changes may require base year and 

intervening year recalculations as stipulated in item 3 below. 

3. Base year and subsequent year recalculation:  Summarize changes in base year and 

subsequent year calculations (see Chapter 5.4 of the main Guidance document for more 

information).  Agencies may also describe how any adjustments to emission factors, 

especially Emissions and Generation Resource Integrated Database (eGRID) output 

emission rates, affected their past inventories. 

4. Other changes in emissions:  Agencies may summarize other changes in emissions that 

did not trigger a base year recalculation. 

5. Anticipated changes for next reporting period:  Indicate any known or anticipated 

changes in organizational boundaries in future years that may affect the inventory.  For 

instance, long-term or temporary planned changes in an agencyôs mission or operations 

may significantly impact GHG emissions.  Agencies should report such changes to the 

extent they consider them relevant to understanding the high-level summary and trends of 

emissions reported. 

Verification and Validation 

Agencies must discuss their approach for verification and validation, and whether any change is 

foreseen in this approach for the next reporting year.  Agencies must also identify and 

acknowledge any known or potential double-counting within their inventory.  If an agency used 

second- or third-party verification, the verifierôs contact information must be listed.  See Chapter 

6 of the main Guidance document for more information on verification and validation. 

2.2. Quantitative Inventory Data Requirements 

Agencies must report activity data inputs and/or GHG emissions for each emissions category 

through the GHG Reporting Portal.  This section lists the default data elements for reporting 

scope 1, 2, and 3 emissions.
5
  Data reported by the agency must be summed to the highest level 

within the agency to encompass all operating units.  Agencies must maintain records of the 

underlying data inputs that feed into the agency-level GHG inventory.  The GHG Reporting 

Portal will maintain records for each year reported, including the chosen GHG methodology 

(default or advanced) for each year and the resulting GHG emissions.  The sum of CO2e 

emissions will be calculated for each emissions category and maintained over time. 

Required Scope 1 Data 

Agencies must report all direct GHG emissions from sources that are owned or controlled by the 

Federal agency within this scope.  It is important to recognize that while EO 13514 excludes 

certain sources of Federal GHG emissions from agency GHG emissions reduction targets, these 

exclusions do not apply to agency comprehensive GHG inventories.  Whereas an agencyôs target 

may exclude, ñdirect emissions from excluded vehicles and equipment and from electric power 

produced and sold commercially to other parties in the course of regular business,ò these sources 

                                                 

5
 It is recognized that not all required data elements will be available.  In such cases, agencies must utilize proxy 

data to estimate values for the required elements. Agencies must detail the methodologies used for proxy data 

calculations in their inventory reports. 
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are not excluded from the agencyôs inventory.  Agencies must report scope 1 emissions in four 

major categories: stationary combustion, mobile combustion, fugitive emissions, and process 

emissions.  Agencies that do not have any process emissions must provide a statement that 

emissions in that category do not apply to them. 

Stationary and Mobile Combustion 

All agency scope 1 stationary and mobile combustion emissions data must be reported in units as 

indicated in the ñDefault Dataò column of Table 2-2.  Agencies must report the fuel use and total 

of each GHG emitted if using the advanced method for mobile sources.
6
  Because agencies will 

also be using the GHG Reporting Portal for FEMP energy reporting, they must report emissions 

from goal-subject (GS) energy, goal-excluded (GE) energy, non-fleet vehicles and equipment 

(VE), and fleet vehicles separately, according to the definitions previously established under the 

Energy Policy Act (EPAct) of 2005, EO 13423, and the Energy Independence and Security Act 

(EISA). 

It is important to recognize that while EO 13514 excludes certain sources of Federal GHG 

emissions from agency GHG emissions reduction targets, these exclusions do not apply to 

agency comprehensive GHG inventories.  Whereas an agencyôs target may exclude, ñdirect 

emissions from excluded vehicles and equipment and from electric power produced and sold 

commercially to other parties in the course of regular business,ò these sources are not excluded 

from the agencyôs inventory. 

                                                 

6
  For each category using an advanced method, agencies will report the energy activity data and the calculated 

total quantity of CO2, CH4, N2O, HFCs, PFCs, and SF6 in metric tons, respectively. 
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Table 2-2: Data Needed for Required Reporting: Scope 1 Emissions from  

Stationary and Mobile Combustion 

Emissions 

Category 
Default Data 

Current 

Reporting 

Advanced 

Methodology 

Available? 

Stationary 

Combustion 

(agency-owned 

and -controlled 

heat and steam) 

 GS and GE for natural gas 

 Volume [KCUFT] or energy content [BBtu] 

 FEMP Energy 

Report
7
 

No 

 GS and GE for fuel oil, gasoline, and 

liquefied petroleum gases (LPG)/propane  

 Volume [KGal] or energy content [BBtu] 

 FEMP Energy 

Report 
No 

 GS and GE for coal and other municipal 

solid waste (MSW) 

 Mass [short tons] or energy content [BBtu] 

 FEMP Energy 

Report 
No 

 GS and GE for biofuels and biomass  

 Volume [KCUFT or KGal], mass [short 

tons], and/or energy content [BBtu] 

 FEMP Energy 

Report 
No 

Mobile Fossil 

Fuel (all 

agency-owned 

and -controlled 

vehicles, 

aircraft, etc.) 

 Fleet and VE for compressed natural gas 

(CNG), gasoline, diesel, LPG/propane, 

aviation gas, jet fuel, navy special, and 

other 

 Gasoline Gallon Equivalent [GGE], 

Volume [KGal or KCUFT], and/or energy 

content [BBtu] 

 FAST system 

 FEMP Energy 

Report 

Yes 

 Fleet and VE for ethanol and biodiesel 

blends, such as E85, biodiesel (B20), and 

biodiesel (B100) 

 Biofuel content (such as % ethanol) 

 Volume [KGal ] or energy content [BBtu] 

 FAST system 

 FEMP Energy 

Report 

Yes 

Required Biogenic Emissions Reporting 

Biogenic CO2 emissions are generated during the combustion of biofuels and biomass.  For the 

FY 2008 base year and FY 2010 annual inventories, agencies must clearly identify and report 

scope 1 CO2 emissions associated with the biogenic portion of biofuel and biomass combustion.  

Biogenic emissions are not subject to agency reduction targets at this time.  Agencies are 

required to report the biogenic CO2 emissions generated by these combustion activities, where 

data are available.  For the FY 2008 base year and FY 2010 annual inventories, agencies must 

identify and report scope 1 CO2 emissions associated with the biogenic portion of biofuel and 

biomass combustion.  It is important that biogenic emissions are clearly identified within agency 

inventories.  Agencies using advanced methodologies should ensure they calculate and report 

biogenic emissions in those categories, as applicable. 

                                                 

7
  For consistency with existing FEMP Energy Report guidance, scope 1 and 2 categories utilizing the energy-

related activity data in their native energy reporting units (e.g., Thousand Cubic Feet [KCUFT], Billion Btu 

[BBtu], Thousand Gallons[KGal], etc.) rather than more common units (e.g., [SCF], [MMBtu], [Gal], etc.). 
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Fugitive Emissions  

All agency scope 1 fugitive emissions data must be reported in units as indicated in the ñDefault 

Dataò column of Table 2-3.  If advanced methodologies are used, the agency scope 1 fugitive 

emissions must be reported in metric tons (MT) for each GHG emitted. 

Table 2-3: Data Needed for Required Reporting: Scope 1 Fugitive Emissions 

Emissions 

Category 
Default Data Current Reporting  

Advanced 

Methodology 

Available? 

Fluorinated Gases 

(F-gases): 

hydrofluorocarbons 

(HFCs), 

perfluorocarbons 

(PFCs), SF6 

 Mixed refrigerant and/or F-gas 

material type 

 Amount charged or issued [lb] 

 Amount returned to the supply 

system, including recovered 

from equipment [lb] 

 Facility Title VI 

reporting materials 

 Procurement records  

 Facility hazardous 

material management 

Yes 

On-Site 

Wastewater 

Treatment 

 Population served (includes 

employees, on-site contractors, 

and visitors) 

 Facility human resource 

records 

 Facility security records 

Yes 

On-Site 

Landfill/Municipal 

Solid Waste 

 Landfill open date 

 Landfill close date  

 Total mass of MSW disposed 

on-site [short tons] 

 Facility Title V 

reporting materials 

 EOs 13423 and 13514 

solid waste and 

diversion reporting 

Yes 

Others 
 Agency- and facility-specific 

data required 

 Facility Title V, 

Mandatory Reporting 

Rule (MRR), and/or 

Emergency Planning 

and Community Right-

To-Know Act (EPCRA) 

reporting 

Yes 

Process Emissions 

All agency scope 1 process emissions must be reported in metric tons (MT) for each GHG type 

emitted.  There are no default methodologies for process emissions because they are site- and/or 

process-specific.  Instead, Appendix A.8 lists methodology references for specific types of 

process emissions.  If agencies have process emissions to which the list of methodology 

references does not apply, they may consult with CEQ and OMB to identify an appropriate 

methodology. 

Some agencies may find that supporting data on their process emissions are already used to 

prepare their reports under the CAA Title V, EPAôs Greenhouse Gas MRR, EPCRA 313 (Toxic 

Release Inventory), and other programs.  Agencies are encouraged to leverage data directly from 

their existing regulatory compliance data collection and calculation efforts, as appropriate. 



DRAFT  Page 9 

Agencies may voluntarily report other scope 1 emissions.  Voluntary reporting refers to the 

reporting of emissions that do not currently have a calculation methodology in the TSD.  

Agencies may report emissions for these items, but must clearly identify them and provide 

documentation for calculation methods used in the submission of the agencyôs inventory.  For 

example, agencies may voluntarily report non-covered GHGs with high global warming 

potentials, such as nitrogen trifluoride (NF3).   

Required Scope 2 Data 

Agencies must report emissions in five major categories: purchased electricity, purchased steam, 

purchased hot water or chilled water, purchased combined heat and power, and waste-to-energy 

purchased steam.  When reporting combined heat and power, agencies must use the appropriate 

method, which depends on whether it purchased electricity, steam, and/or hot water.  All  agency 

scope 2 emissions data must be reported in units as indicated in the ñDefault Dataò column of 

Table 2-4. 

Table 2-4: Data Needed for Required Reporting: Scope 2 Emissions 

Emissions 

Category 
Default Data 

Current 

Reporting 

Advanced 

Methodology 

Available? 

Purchased 

Electricity 
 GS and GE electricity consumed [MWh] 

by eGRID subregion and U.S Territory 

 FEMP Energy 

Report*  
No 

Purchased Steam, 

Hot Water, or 

Chilled Water 

 Steam and hot water consumed [BBtu] 

 Cooling demand [BBtu or Ton Hours] 

 FEMP Energy 

Report 
Yes 

Combined 

Heating and 

Power 

 GS and GE electricity consumed [MWh] 

by eGRID subregion  

 Steam or hot water consumption [BBtu] 

 FEMP Energy 

Report
À
 

Yes 

Purchased Steam 

from Waste to 

Energy 

 Steam consumed [BBtu] 

 Default eGRID derived emission factors 

 FEMP Energy 

Report 
Yes 

Renewable 

Energy Purchases 

and RECs 

Purchases 

 Renewable energy, or RECs, purchased 

[MWh]  

 eGRID subregions in which the renewable 

energy was generated 

 Generator on- or off-agency site and 

whether on the agency side of meter, 

separately metered, or off grid 

 FEMP Energy 

Report
À
 

No 

*  Requires new level of disaggregated data for eGRID subregion. 

À
 
Requires new source location information for eGRID subregion level. 

Agencies must track and report the requisite data separately for each calculation methodology.
8
  

For purchased electricity, data must be reported separately for each eGRID subregion, and 

                                                 

8
  Agencies that produce power for facilities collocated with power production facilities may develop their own 

emission factors.  This allowance recognizes that agencies in this situation would require a unique determination 
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emissions will be calculated by the GHG Reporting Portal using the most recent eGRID 

subregion output emission rate factors.  Because agencies will also be using the GHG Reporting 

Portal for FEMP energy reporting, they must report goal-subject (GS) and goal-excluded (GE) 

energy separately according to the definitions previously established under EPAct 2005, EO 

13423, and EISA. 

FEMP will  use the same data classifications as existing Federal energy reporting to the extent 

possible.  If agencies utilize the default category, the GHG Reporting Portal will use the reported 

activity data to the greatest extent feasible to automatically calculate emissions for each of the 

six respective types of GHGs separately and express the total in MT CO2e.  Otherwise, the data 

entered into the advanced methodology categories should consist of both the energy used and the 

MT for each GHG emitted. 

Renewable Energy and RECs 

 Agencies must separately report purchased renewable energy, including renewable 

energy certificates (RECs) that are being applied to reduce agency scope 2 electricity use.  

Reporting must be consistent with existing renewable energy guidance and Chapter 4 of 

the main Guidance document.  Agencies must provide the following information related 

to all RECs purchased: 

o Source/type 

o Location or eGRID subregion of the energy generation project producing the REC 

 Amount of renewable energy associated with the REC [MWh or BBtu] 

 If the generator is on-site, identification of whether the generator is on the agency side of 

the meter, separately metered, or off-grid. 

 The eGRID subregion non-baseload output emission rate factors will be used in the GHG 

Reporting Portal, so the total MT CO2e of each REC purchased can be automatically 

calculated. 

Required FY 2010 Scope 3 Data 

Because efforts to account for scope 3 emissions are new and recognized methods for calculating 

emissions are just emerging, the Guidance utilizes a phased approach to inclusion of scope 3 

emissions in agency inventories.  Initial efforts focus on accounting for scope 3 emission 

categories for which reliable and accessible data are available for estimating emissions, and for 

which more detailed calculation methodologies have been established.  The key is to continually 

improve scope 3 data quality.  Over time, new methodologies and procedures will be included in 

revisions to the TSD to improve the Federal Governmentôs ability to account for and report GHG 

emissions through the inventory process.  Examples of areas to be added over time include 

emissions from the following: 

 Operations associated with leased space, 

                                                                                                                                                             

of transmission and distribution (T&D) losses. FEMP will work with agencies in these situations to avoid double 

counting. 
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 Vendors, contractors and supply chain, 

 Production of fuels (biofuels, gasoline, hydrogen, etc.) used to operate 

combustion vehicles.  

For the FY 2008 base year and FY 2010 reporting, agencies must also report emissions for those 

scope 3 categories where the agency quantified a baseline (in terms of MTCO2e) in their scope 3 

target.
9
 

Scope 3 categories included in the FY 2008 base year and FY 2010 annual inventory include the 

following: 

 Federal employee business air travel  

 Federal employee business ground travel  

 Federal employee commuting 

 Contracted solid waste disposal (Municipal solid waste that is sent to a landfill not owned 

or operated by the agency) 

 Contracted wastewater treatment (Municipal wastewater that is sent to a wastewater 

treatment plant not owned or operated by the agency) 

 T&D losses associated with purchased electricity.
10

 

The TSD provides the calculation methodologies for each of these emission categories. 

Required FY 2011 Scope 3 Data 

For FY 2011 reporting, agencies will continue to report scope 3 emissions categories required for 

FY 2010, and will also be required to report emissions associated with the following: 

 Facilities operated under private-sector and GSA leases. 

 Additional scope 3 categories as directed by CEQ. 

All agency scope 3 emissions data must be reported in units as indicated in the ñDefault Dataò 

column of Table 2-5.  For business air travel, agencies may coordinate with GSA to report data 

into the GSA Travel MIS tool or with their travel agent to obtain employee air travel data 

through other means (see Appendix C.4 for additional detail).  For ground business travel (such 

as rail, bus, and/or rental vehicle), agencies should coordinate with their travel agents and 

accounting departments to determine data availability (Table 2-6).  Information on commuter 

travel can come from national or regional travel survey data for the default category or through 

agency- or site-specific commuter surveys using the advanced methodology.  Agencies should 

coordinate with their facilities to investigate the availability of commuter data and/or existing 

surveys. 

                                                 

9
  Base year inventories should be provided for all of emission categories reported.  Refer to Chapter 5.4 for more 

information on calculating base year inventories when FY 2008 data is not available. 
10

  Emissions associated with T&D losses from purchased steam and chilled water are categorized as scope 2 

emissions. 
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For contracted solid waste, the default methodology in the GHG Reporting Portal will use the 

tons disposed of and the default values provided in Appendix C.3.1.  Agencies may alternatively 

coordinate with their waste contractors for site-specific emission factors.  For contracted 

wastewater treatment, the GHG Reporting Portal will use the number of employees served and 

the default values provided in Appendix C for the default methodology.  Agencies may 

alternatively coordinate with their facility-level providers for the variables necessary to calculate 

advanced emission estimates.  T&D losses from purchased electricity will be automatically 

calculated in the GHG Reporting Portal because emissions are based on the emission factors for 

scope 2 data already submitted.  If using the advanced methodologies, agencies must report 

scope 3 emissions in metric tons (MT) for each GHG type emitted. 

Table 2-5: Data Needed for FY 2010 Reporting: Scope 3 Emissions 

Emissions 

Category 
Default Data Current Reporting  

Advanced 

Methodology 

Available? 

Federal Employee 

Business Air 

Travel 

 Passenger Name Record 

(PNR) from Travel Agent sent 

to GSA 

 PNRs currently submitted 

to GSA 

 Agency Travel Reporting 

No 

T&D Losses 
 Purchased electricity [MWh] 

by eGRID subregion 
 FEMP Energy Report  No 

Contracted 

Municipal Solid 

Waste Disposal 

 Municipal solid waste 

disposed [short tons] 

 EO 13423 & EO 13514 

Solid Waste and 

Diversion Reporting 

Yes 

Federal Employee 

Business Ground 

Travel 

 Mode of transportation 

 Distance-traveled data, in 

miles 

 Agency Travel Reporting Yes 

Federal Employee 

Commuting 

 Frequency of commute  

 Average one-way distance 

traveled by employee per day 

 Percentage modes of transport 

used by employees (such as 

personal vehicle, train, bus)  

 No current reporting Yes 

Contracted 

Wastewater 

Treatment 
 Number of employees served  No current reporting Yes 

See Chapter 2.2.3 of the main Guidance document for more information. 

Voluntary Scope 3 Reporting 

Agencies may voluntarily report additional scope 3 emissions resulting from unique activities for 

which no methodologies are provided within this Guidance.  Voluntary reporting refers to the 

reporting of emissions that do not currently have a detailed calculation methodology in the TSD.  

Agencies may report emissions for these additional areas, but must clearly identify them and 
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provide documentation for calculation methods used in the submission of the agencyôs inventory.  

Some examples of such activities associated with land management agencies include emissions 

associated with the following: 

 Visitors to Federal sites (e.g., National Parks) 

 Third-party oil, gas, and coal mine leasing activities 

 Enteric fermentation, where releases occur by livestock not owned by an agency, but 

occur on Federal land 

 Manure management systems, where the systems exist on Federal land, but are operated 

by others. 

To the extent possible, agencies should use methodologies that are commonly accepted.  This 

approach will ensure consistent calculations if those emission categories are required for 

reporting in future years.  If an agency reports emissions in a category where no commonly 

accepted methodology is available, it must document and submit the calculation methodologies 

used as part of its annual inventory.  Over time, new methodologies will be included in revisions 

to this document and the TSD to improve the Federal Governmentôs ability to account for and 

report emissions within the inventory process. 

2.3. Emission and Conversion Factors 

To ensure accurate GHG inventories, appropriate emission and conversion factors must be 

applied consistently across the government.  This section describes the factors used in the default 

calculation methodologies.  As necessary, this document will be revised to incorporate the most 

accurate calculation methodologies and emission factors available. 

Emission Factor and Calculation Methodology Selection 

Emission factors and methodologies referenced in this document were selected because of their 

applicability to Federal operations, technical authority, and acceptance in other GHG reporting 

programs.  The calculation methods and emission factors were leveraged from existing GHG 

regulatory and voluntary inventory protocols, with the EPA MRR given top priority when 

applicable, followed by other Federal sources.  Emission factors and methodologies were 

selected from the following sources: 

1. EPA, Mandatory Greenhouse Gas Reporting Rule (MRR), Federal Register, October 30, 

2009, see www.epa.gov/climatechange/emissions/ghgrulemaking.html. 

2. EPA, Climate Leaders Program, Technical Guidance, see 

www.epa.gov/stateply/resources/index.html. 

3. EPA, Inventory of U.S. Greenhouse Gas Emissions and Sinks, see 

www.epa.gov/climatechange/emissions/usinventoryreport.html. 

4. EPA, eGRID Technical Support Document, Chapter 3, see www.epa.gov/egrid. 

5. DOE, 1605(b) Voluntary Reporting of Greenhouse Gases Program, Technical 

Guidelines, see www.eia.doe.gov/oiaf/1605/gdlins.html, 

http://www.epa.gov/climatechange/emissions/ghgrulemaking.html
http://www.epa.gov/stateply/resources/index.html
http://www.epa.gov/climatechange/emissions/usinventoryreport.html
http://www.epa.gov/egrid
http://www.eia.doe.gov/oiaf/1605/gdlins.html


DRAFT  Page 14 

www.eia.doe.gov/oiaf/1605/ggrpt/index.html, and 

www.eia.doe.gov/oiaf/1605/emission_factors.html.  

6. EIA, Emissions of Greenhouse Gases in the United States, Documentation and Emission 

Factors, see www.eia.doe.gov/oiaf/1605/ggrpt/documentation/pdf/0638%282006%29.pdf 

and www.eia.doe.gov/environment.html. 

7. International Panel on Climate Change (IPCC), 2006 Guidelines for National 

Greenhouse Gas Inventories, see www.ipcc-nggip.iges.or.jp/public/2006gl/vol1.html.  

Emission and Conversion Factor Sources 

Table 2-6 summarizes emission and conversion factor sources used throughout this TSD: 

Table 2-6: Emission and Conversion Factor Sources 

Applicable 

Scope 

Emissions 

Categories 
Factor Type 

Default Methodology 

Emission Factor Source 

Emission 

Factor Applies 

to Advanced 

Methodology? 

All scopes 
All emission 

categories 

Global warming 

potentials 

EPA MRR, Table A-1 to 

Subpart A of Part 98 
Yes 

Conversion factors 
EPA MRR, Table A-2 to 

Subpart A of Part 98 
Yes 

Scope 1 

(including 

biogenic) 

Stationary 

combustion 

(agency-owned 

and -controlled 

heat and steam) 

CO2 emission factors 

and HHVs for various 

types of fuel 

EPA MRR, Table C-1 to 

Subpart C of Part 98 
Yes 

CH4 and N2O emission 

factors for various types 

of fuel  

EPA MRR, Table C-1 to 

Subpart C of Part 98 

Equipment- 

specific 

Mobile 

combustion 

(agency-owned 

and -controlled 

vehicles, 

airplanes, etc.) 

CO2 emission factors 

and HHVs for various 

types of fuel 

EPA MRR, Table C-1 to 

Subpart C of Part 98 
Yes 

CH4 and N2O emission 

factors for various types 

of fuel  

EPA MRR, Table C-1 to 

Subpart C of Part 98 

Vehicle-

specific 

Scopes 1 

and 3 

Landfill/MSW 
Emission model 

equation defaults 

EPA MRR, Table HH-1 

to Subpart H of Part 98 

and LandGEM 

Yes, 

site-specific* 

Wastewater 

treatment 

CH4 emission 

factors/model 

EPA Inventory of U.S. 

Greenhouse Gas 

Emissions and Sinks 

Yes, 

site-specific* 

Scope 2 

Purchased 

electricity 

CO2, CH4 and N2O 

emission factors by 

eGRID subregion  

EPA, eGRID Output 

Emission Rate Summary 

Tables and DOE 1605(b) 

Emission Factors 

N/A 

Purchased CO2, CH4 and N2O DOE 1605(b), Technical No, 

http://www.eia.doe.gov/oiaf/1605/ggrpt/index.html
http://www.eia.doe.gov/oiaf/1605/emission_factors.html
http://www.eia.doe.gov/oiaf/1605/ggrpt/documentation/pdf/0638%282006%29.pdf
http://www.eia.doe.gov/environment.html
http://www.ipcc-nggip.iges.or.jp/public/2006gl/vol1.html


DRAFT  Page 15 

Applicable 

Scope 

Emissions 

Categories 
Factor Type 

Default Methodology 

Emission Factor Source 

Emission 

Factor Applies 

to Advanced 

Methodology? 

steam or hot 

water  

emission factors Guidelines plant-specific
À
 

Chilled water 
CO2, CH4 and N2O 

emission factors 

DOE 1605(b), Technical 

Guidelines 

No, 

plant-specific
À
 

Combined 

heating and 

power 

Electricity, steam, and 

hot water CO2, CH4 and 

N2O emission factors 

EPA, eGRID Output 

Emission Rate Summary 

Tables and DOE 1605(b), 

Technical Guidelines 

No, 

plant-specific
À
 

Purchased 

steam from 

waste-to-

energy 

Steam CO2, CH4 and 

N2O emission factors 
EPA, eGRID Derived 

No, 

Plant-Specific
À
 

Renewable 

energy 

purchases 

CO2, CH4 and N2O 

emission factors by 

eGRID subregion 

EPA, eGRID Emission 

Rate Summary Tables 
Yes 

Scope 3 

Business air 

travel  

Custom air travel CO2, 

CH4 and N2O emission 

factor model 

GSA Travel MIS N/A 

T&D losses Loss factors 

EPA eGRID and DOE 

1605(b), Technical 

Guidelines 

N/A 

Ground 

business travel 

Vehicle CO2, CH4 and 

N2O emission factors EPA Climate Leaders, 

Optional Emissions 

Guidance 

Yes 

Commuter 

travel 

Public Transit CO2, CH4, 

and N2O emission 

factors 

Yes 

*  Emission factors used for this methodology are the same as those for the default methodology, in addition to site-

specific variables. 

À Emission factors used for this methodology are not the same as those for the default methodology, but must be 

generated by the user or obtained from the utility provider. 

Scope 2 Output Emission Rate Factors and Reporting by eGRID Subregion 

For scope 2 electricity, the GHG Reporting Portal will use the eGRID subregion output emission 

rate factors provided by the EPA eGRID database to calculate default category GHG emissions.  

This database divides the electric grid into 26 subregions with unique emission factors based on 

the regional electricity generation mix.  Figure 2-1 shows the eGRID subregion map illustrating 

the approximate boundaries of the eGRID subregions, which are not all defined by clear 

geographic boundaries but by utility areas.  EPAôs Power Profiler can be used to determine the 

appropriate eGRID subregion for a particular facility or building.   See 

www.epa.gov/powerprofiler. 

http://www.epa.gov/powerprofiler
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Agencies are responsible for reporting their electricity usage according to these subregions.  

Agencies can map a facilityôs ZIP code to the corresponding eGRID subregion using the EPA 

Power Profiler website.
11

  Agencies reporting facilities in U.S. territories or choosing to report 

facilities in foreign nations must use emission factors from DOE 1605(b) Technical Guidelines.
12

 

Figure 2-1: eGRID Subregions 

 

 

                                                 

11
  EPA Power Profiler.  See www.epa.gov/powerprofiler. 

12
  DOE 1605(b) Emission Factors.  See www.eia.doe.gov/oiaf/1605/emission_factors.html. 

http://www.epa.gov/powerprofiler
http://www.eia.doe.gov/oiaf/1605/emission_factors.html
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Appendix AðCalculating Scope 1 Emissions 

This appendix describes the scope 1 emission sources most commonly operated by Federal 

agencies, as well as required data, recommended data sources, and the default and advanced 

calculation methodologies. 

This appendix provides calculation methodologies for the following:  

 Stationary combustion: electricity, steam, heating 

 Biomass combustion 

 Mobile combustion: fossil fuels 

 Mobile combustion: biofuel 

 Fugitive F-gas emissions 

 Wastewater treatment  

 Landfills and solid waste facilities 

 Industrial process emissions. 

A.1.  Stationary Combustion: Electricity, Heating, Steam 

Description 

Scope 1 stationary combustion emissions result from the generation of electricity, heat, or 

steam from sources owned and controlled by the agency.  This includes emissions from use of 

boilers, furnaces, turbines, and emergency generators. 

A.1.1.  Default Methodology (to be Calculated by GHG Reporting Portal) 

Data Sources 

The default methodology is a fuel-use method, rather than direct emissions monitoring (i.e., 

continuous emissions monitoring) or direct sampling, as fuel use is already tracked and 

reported to FEMP annually.
13

  If a source is not currently reported to FEMP but within an 

agencyôs operational control, these data may be available in bulk fuel or delivery receipts, 

contract or agency purchase records, stock inventory documentation, or maintenance records 

on turbines or emergency generators, furnaces, and boilers.  (See Table A-1.)  

                                                 

13
  In the EPA MRR, this approach is considered a Tier 1 method. 
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Table A-1: Stationary Combustion Default Data Sources  

Data Element Preferred Source 

Electricity Generation: Total amount of natural gas, 

coal, fuel oil, diesel, gasoline, propane, and other 

fuels consumed by generators and/or turbines  

 FEMP Energy Report 

Steam Production: Total amount of fuels consumed   FEMP Energy Report 

Heat: Total amount of fuels consumed  FEMP Energy Report 

Emission Factor  See Table D-2 

Calculation Steps
14

 

The methodology used to calculate scope 1 emissions from stationary combustion is described 

below.  Using the default methodology, agencies will enter the activity data from step 1 into 

the GHG Reporting Portal.  To the greatest extent feasible, the portal will conduct steps 2 

through 5. 

1. Determine the amount of fuel consumed annually 

2. Determine the appropriate CO2 emission factors for each fuel. 

3. Determine the appropriate CH4 and N2O emission factors for each fuel 

4. Calculate each fuelôs GHG emissions and convert to metric tons (MT) 

5. Convert CH4 and N2O emissions to MT CO2e and determine the total emissions 

Step 1: Determine the amount of fuel consumed annually 

Identify all fuels combusted at the agencyôs facilities.  Much of these data should already be 

collected and reported at the agency level in the FEMP Energy Report.  When needed, the 

agency should convert the fuel-use data from physical units (mass or volume) to energy units 

(million BTU, or MMBtu) using the HHVs available in Table D-2.
15

  These data are entered 

into the GHG Reporting Portal. 

Fuel consumed [MMBtu] = Fuel consumed [units of fuel type] ǒ HHV [MMBtu/units of fuel type] 

Step 2: Determine the appropriate CO2 emission factors for each fuel 

The GHG Reporting Portal will identify the CO2 emission factors by fuel type (see Table D-2). 

Step 3: Determine the appropriate CH4 and N2O emission factors for each fuel 

                                                 

14
  Primary reference:  EPA, Technical Support Document (TSD) for Stationary Fuel Combustion Emissions: 

Proposed Rule for Mandatory Reporting of Greenhouse Gases (MRR), 40 CFR 98, Subpart C, January 30, 

2009. 
15

  Also see TSD MRR Stationary Sources, 40 CFR 98, Subpart C, Tables C-1 and C-2 for emission factors. 
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The GHG Reporting Portal will identify the CH4 and N2O emission factors by fuel type.
16

  

Step 4: Calculate each fuelôs GHG emissions and convert to metric tons (MT) 

The GHG Reporting Portal will multiply the annual fuel consumed (Step 1) by the emission 

factors for CO2 (Step 2), as well as the fuel consumed by emission factors for CH4 and N2O.  It 

will convert units into metric tons (MT). 

Equation A-1: Stationary Combustion GHG Emissions
17

 

CO2 emissions [MT] =  

Fuel consumed [MMBtu] ǒ CO2 emission factor [kg/MMBtu] ǒ 0.001 [MT/kg] 

CH4 Emissions [MT] =  

Fuel consumed [MMBtu] ǒ CH4emission factor [kg/MMBtu] ǒ 0.001 [MT/kg] 

N2O Emissions [MT] =  

Fuel consumed [MMBtu] ǒ N2O emission factor [kg/MMBtu] ǒ 0.001 [MT/kg] 

Step 5: Convert CH4 and N2O emissions to MT CO2e and determine the total emissions 

The GHG Reporting Portal will use the 100-year global warming potential (GWP) values 

(found in Table D-13) to convert CH4 and N2O emissions to units of CO2e.  The portal will 

sum emissions from all three gases to determine total MT CO2e. 

Equation A-2: Stationary Combustion MT CO 2e Emissions 

CO2e Emissions [MT CO2e] = MT CO2 + (MT CH4 ǒ CH4 GWP) + (MT N2O ǒ N2O GWP) 

Example A-1: Stationary Combustion 

Step 1:  Determine the amount of fuel consumed annually 

An agency consumes 1,000 CCF (hundred cubic feet) of natural gas. 

Fuel 

consumed 

[MMBtu]  

= Fuel consumed [KCUFT] ǒ HHV [MMBtu/scf
18

] 

= (100 [KCUFT] ǒ 1000 [scf/KCUFT]) ǒ 1.028 x 10
ï3

 [MMBtu/scf] 

= 102.8 [MMBtu] 

Step 2: Determine the appropriate CO2 emission factors for each fuel 

The CO2 emission factor for natural gas is 53.02 kg CO2/MMBtu. 

                                                 

16
  If the agency wishes to pursue a more advanced approach, it may substitute site-specific emission factors using 

data that consider the end-use sector (such as commercial or industrial) or other considerations, when 

applicable.  Emission factors are also identified for specific types of combustion equipment for sites with 

significant stationary emissions.  The Climate Registry, Local Government Operations Protocol (2008), Table 

G.4. 
17

  For clarity, the symbol ñǒò has been used to indicate multiplication instead of symbols such as ñĬò. 
18

  Standard cubic feet (SCF). 
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Step 3: Determine the appropriate CH4 and N2O emission factors for each fuel 

The natural gas emission factors for CH4 and N2O are 1.0 x 10
ï3

 and 1.0 x 10
ï4 

kg/MMBtu. 

Step 4: Calculate each fuelôs GHG emissions and convert to MT 

Equation A-1: Stationary Combustion GHG Emissions 

CO2 

Emissions 

[M T] 

= Fuel consumed [MMBtu] ǒ CO2 emission factor [kg/MMBtu] ǒ 0.001 [MT/kg] 

= 102.8 [MMBtu] ǒ 53.02 [kg/MMBtu] ǒ 0.001 [MT/kg] 

= 5.450 [MT CO2] 

CH4 

Emissions 

[MT]  

= Fuel consumed [MMBtu] ǒ CH4emission factor [kg/MMBtu] ǒ 0.001  [MT/kg]  

= 102.8 [MMBtu] ǒ 1.0 x 10
ï3

 [kg/MMBtu] ǒ 0.001 [MT/kg] 

= 1.028 x 10
ï4 

[MT CH4] 

N2O 

Emissions 

[MT]  

= Fuel consumed [MMBtu] ǒ N2O emission factor [kg/MMBtu] ǒ 0.001 [MT/kg] 

= 102.8 [MMBtu] ǒ 1.0 x 10
ï4

 [kg/MMBtu] ǒ 0.001 [MT/kg] 

= 1.028 x 10
ï5  

[MT N2O] 

Step 5: Convert CH4 and N2O emissions to MT CO2e and determine total emissions  

Equation A-2: Stationary Combustion MT CO2e Emissions 

CO2e 

Emissions 

[MT CO 2e] 

= MT CO2 + (MT CH4 ǒ CH4 GWP) + (MT N2O ǒ N2O GWP) 

= 5.450 + (1.028 x 10
ï4 
ǒ 21) + (1.028 x10

ï5 
ǒ 310) 

= 5.450 + 2.159 x 10
ï3 

+ 3.187 x 10
ï3 

 

= 5.455 [MT CO2e] 

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughout each 

of the calculation steps above.  As such results from this example may differ slightly from results generated using 

the GHG Portal.** 

No advanced methodologies for stationary combustion are available for reporting.  

A.2. Stationary Combustion: Biomass and Biofuel 

Description 

Biomass combustion emissions usually come from boilers, backup generators, wood stoves, 

and incinerators.  Biomass can include wood (cords, chips, pellets, etc.).  Biofuels can include 

landfill gas and biodiesel in generators.  

A.2.1. Default Methodology (to be Calculated by GHG Reporting Portal) 

These calculations mirror the stationary combustion method (see Appendix A.1and are 

summarized here.  Biomass CO2 must be calculated separately and clearly identified as 

biogenic emissions and reported in scope 1.  The GHG Reporting Portal will account for CH4 

and N2O emissions as scope 1.  (See Table A-2.) 

Table A-1: Biomass Combustion Default Data Sources 

Data Element Preferred Source 

Biomass by type: Total amount [MMBtu]   Agency records 

Emission Factor  See Table D-2 by fuel type 
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Calculation Steps 

The default methodology includes the following steps.  The GHG Reporting Portal will use the 

data entered by the federal manager in step 1 to complete steps 2 through 5. 

1. Determine the amount of fuel consumed annually 

2. Determine the appropriate CO2 emission factors for each fuel 

3. Determine the appropriate CH4 and N2O emission factors for each fuel 

4. Calculate each fuelôs GHG emissions and convert them to MT 

5. Convert CH4 and N2O emissions to MT CO2e and determine the total emissions 

Example A-2: Biomass Combustion 

Step 1: Determine the amount of fuel consumed annually 

A facility burned 134 tons of wood waste in a biomass boiler to reduce its natural gas use. 

Fuel 

consumed 

[MMBtu]  

= Fuel consumed [short tons] ǒ HHV [MMBtu/ton] 

= 134 [short tons] ǒ 15.38 [MMBtu/short ton] 

= 2,060.92 [MMBtu] 

Step 2: Determine the appropriate CO2 emission factors for each fuel 

The CO2 emission factor for this example is 93.80 kg/MMBtu. 

Step 3: Determine the appropriate CH4 and N2O emission factors for each fuel 

The wood waste emission factors for CH4 and N2O are 0.032 and 0.0042 kg/MMBtu. 

Step 4: Calculate each fuelôs GHG emissions and convert them to metric tons (MT) 

Equation A-1: Biomass Combustion GHG Emissions 

CO2 

Emissions 

[MT]  

= Fuel consumed [MMBtu] ǒ CO2 emission factor [kg/MMBtu] ǒ 0.001 [MT/kg] 

= 2,060.92 [MMBtu] ǒ 93.80 [kg/MMBtu] ǒ 0.001 [MT/kg] 

= 193.31 [MT CO2] 

CH4 

Emissions 

[MT]  

= Fuel consumed [MMBtu] ǒ CH4 emission factor [kg/MMBtu] ǒ 0.001 [MT/kg] 

= 2,060.92 [MMBtu] ǒ 3.2 x 10
ï2

 [kg/MMBtu]  ǒ 0.001 [MT/kg] 

= 6.59 x 10
ï2

 [MT CH4] 

N2O 

Emissions 

[MT]  

= Fuel consumed [MMBtu] ǒ N2O emission factor [kg/MMBtu] ǒ 0.001 [MT/kg] 

= 2,060.92 [MMBtu] ǒ 4.2 x 10
ï3

 [kg/MMBtu] ǒ 0.001 [MT/kg] 

= 8.66 
 
x 10

ï3
 [MT N2O] 

Step 5: Convert CH4 and N2O emissions to MT CO2e and determine the total emissions   

Equation A-2: Biomass Combustion MT CO2e Emissions 

ü Reported as scope 1 emissions: 

CO2e 

Emissions 

[MT CO 2e] 

= (MT CH4 ǒ CH4 GWP) + (MT N2O ǒ N2O GWP)  
= (0.0659

 
[MT CH4] ǒ 21) + (0.0087 [MT N2O]

 ǒ
 310)  

= 1.385 [MT CO2e] + 2.683
 
[MT CO2e]

  
 

= 4.08 [MT CO2e] 
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ü Reported as biogenic in scope 1: 

CO2e 

Emissions 

[MT CO 2e] 

= MT CO2 

= 193.31 [MT CO2] 

 

** Note:  Example has been provided for demonstration purposes only and has rounding imposed throughout each 

of the calculation steps above.  As such results from this example may differ slightly from results generated using 

the GHG Portal.** 

A.3. Mobile Combustion: Fossil Fuels 

Description 

Vehicle fleets are the primary source of mobile fossil fuel emissions, but they can also come 

from non-highway vehicles (such as agriculture equipment), research aircraft, and waterborne 

vessels.  Fuel types include gasoline, diesel, aviation gas, Jet-A, CNG, LPG, liquefied natural 

gas (LNG), E-85, and other fuels derived from fossil fuel sources. 

Most CO2 emissions, which account for the majority of emissions from mobile sources, can be 

calculated using fuel consumption data already reported to the FAST system for both the 

default and advanced methodology.  CH4 and N2O emissions calculations vary depending on 

emission control technologies and distance traveled.  FAST system fuel consumption data are 

used for the default methodology.  Agencies may utilize specific fleet composition and fuel 

consumption to report using the advanced methodology. 

A.3.1.  Default Methodology (to be Calculated by GHG Reporting Portal) 

Data Sources 

The default methodology uses the data already reported in FAST and potentially other 

analogous agency-specific systems.  The GHG Reporting Portal will use default factors to 

automatically calculate the CH4 and N2O emissions to the greatest extent feasible.  (See Table 

A-3.) 

Table A-1: Mobile Combustion: Fossil Fuels Default Data Sources 

Data Element Preferred Source 

Annual Fuel Consumption: by type [Gal]*  
 FAST system 

 Other analogous agency-specific systems 

Emission Factor 
 CO2: see Table D-2 by fuel type. 

 CH4 and N2O: see Table D-4 by fuel type. 

*  This methodology applies to highway vehicles and alternative fuel vehicles, but not to non-highway 

vehicles such as ships and aircraft.  For those vehicles, estimation of CH4 and N2O emissions is also 

based on fuel consumption. 
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Calculation Steps
19

 

To calculate scope 1 emissions from mobile combustion of fossil fuels, agenciesô vehicle fuel 

consumption data available in the FAST system will be imported automatically into the GHG 

Reporting Portal (Step 1).  Similar import arrangements may be possible with other analogous 

agency-specific systems, as necessary.  The portal will, to the greatest extent feasible, 

automatically perform steps 2 through 7: 

1. Determine the total amount of fuel consumed by type  

2. Determine the appropriate CO2 emission factors for each fuel 

3. Determine the appropriate CH4 and N2O emission factors for each fuel using default 

assumptions 

4. Convert the CH4 and N2O emission factors from g/mile to kg/gal of fuel using default 

assumptions 

5. Calculate the total CO2 emissions and convert them to metric tons (MT)  

6. Calculate the total CH4 and N2O emissions and convert them to metric tons (MT) 

7. Convert CH4 and N2O emissions to MT CO2e and determine the total emissions  

Step 1: Determine the total amount of fuel consumed by type  

The FAST system includes agency-level information on fuel consumption per fuel type.  To 

the greatest extent feasible, these data will be automatically imported from the FAST system 

into the GHG Reporting Portal.  Agencies should review this data for accuracy.  The agency 

can modify the imported data to correct inaccuracies or to include mobile emissions sources 

not currently included in FAST system but under the operational control of the agency.  The 

GHG Reporting Portal will automatically convert GGEs to gallons using the conversions in 

Table D-15. 

Step 2: Determine the appropriate CO2 emission factors for each fuel 

To the greatest extent feasible, the GHG Reporting Portal will select the appropriate emission 

factor for each fuel.  Table D-2 shows CO2 emission factors by fuel based on national fuel 

averages.  It will multiply the default higher heating value (HHV) [MMBtu/gal] by the default 

emission factor [kg/MMBtu] to determine the kg/gal CO2 emission factor automatically. 

Step 3: Determine the appropriate CH4 and N2O emission factors for each fuel using default 

assumptions 

CH4 and N2O emission factors are developed in grams per mile.  Because the FAST system 

does not correlate fuel use by type of vehicle or mileage, this methodology requires significant 

assumptions about the mobile inventory.  It conservatively estimates the amount of CH4 and 

N2O emissions from mobile sources by using a high emission factor under available control 

                                                 

19
  EPA, Climate Leaders Technical Guidance, Direct Emissions from Mobile Combustion Sources, May 2008. 
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technology from 2005 for the entire fleet.
20

  The current default calculation estimates mobile 

CH4 and N2O emissions on the basis of emission factors for a fleet of 2005 light-trucks using 

low emission vehicle (LEV) technology or advanced controls (see below).  Agencies with 

more detail on the vehicle fleet composition connected to fuel use can choose to use the 

advanced calculation methodology described after this section, either with full data or weighted 

averages per vehicle and fuel type. 

For FY 2010 reporting, the GHG Reporting Portal will use the emission factors for a 2005 

gasoline light-duty truck with LEV technology or advanced controls (0.0157 g N2O/mile and 

0.0148 g CH4/mile).  (See Table D-4.
21

) 

Step 4: Convert the CH4 and N2O emission factors from g/mile to kg/gal of fuel using default 

assumptions 

For FY 2010 reporting, the GHG Reporting Portal will use the example 2005 light-duty truck 

with a fuel efficiency of 16.2 miles per gallon (MPG) for the fleet.
22

  The GHG Reporting 

Portal then will multiply the default MPG (16.2 MPG for FY 2010) by the CH4 and N2O 

emission factors in g/mile (Step 3) to determine a kg/gal emission factor. 

Converted mobile emission factor [kg/gal] = 

CH4 or N2O emission factor [g/mi] ǒ Default vehicle efficiency [mi/gal] ǒ 0.001 [kg/g] 

Step 5: Calculate the total CO2 emissions and convert them to metric tons (MT)  

To determine CO2 emissions from mobile combustion, the GHG Reporting Portal will multiply 

fuel use (Step 1) by the CO2 emission factor (Step 2), and then convert kg to metric tons (MT). 

Equation A-3: Mobile Combustion of CO2 (Fossil Fuels) 

CO2 emissions [MT CO2] = 

Vehicle fuel consumption [gal] ǒ CO2 emission factor [kg/gal] ǒ 0.001 [MT/kg] 

Step 6: Calculate the total CH4 and N2O emissions and convert them to metric tons (MT) 

The GHG Reporting Portal will multiply the fuel use (Step 1) by the converted mobile 

emission factors for CH4 and N2O (Step 4) and then convert kg to metric tons (MT). 

                                                 

20
  The GHG Reporting Portal will use values from 5 years prior to the reporting year, as GSA leases vary from 3 

to 8 years, depending on type and fuel.  In 2005, the majority of all vehicles were Tier 2 control technologies, 

so this approach uses the second largest (and more conservative) groupðlow emissions vehicles and advanced 

control mechanisms.  The average model year CH4 and N2O emissions did not vary significantly between 2001 

and 2005.  Future revisions will revisit and update these assumptions as new emission factor data become 

available. 
21

  EPA, Climate Leaders, Mobile Combustion Sources, May 2008, Tables A-1, A-6, and A-7. 
22

  US DOT, FHWA, Highway Statistics 2005, Table VM-1.  See 

www.fhwa.dot.gov/policy/ohim/hs05/pdf/vm1.pdf. 

http://www.fhwa.dot.gov/policy/ohim/hs05/pdf/vm1.pdf
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Equation A-4: Mobile Combustion of CH4 and N2O (Fossil Fuels) 

CH4 emissions [MT CH4] = 

Vehicle fuel consumption [gal] ǒ CH4 emission factor [kg/gal] ǒ 0.001 [MT/kg] 

N2O emissions [MT N2O] = 

Vehicle fuel consumption [gal] ǒ N2O emission factor [kg/gal] ǒ 0.001 [MT/kg] 

Step 7: Convert CH4 and N2O emissions to MT CO2e and determine the total emissions  

The GHG Reporting Portal will use the GWP values (found in Table D-13) to convert CH4 and 

N2O emissions to units of CO2e.  The portal will sum emissions from all three gases to 

determine total MT CO2e. 

Equation A-5: Mobile Combustion MT CO 2e Emissions 

CO2e emissions [MT CO 2e] = MT CO2 + (MT CH4 ǒ CH4 GWP) + (MT N2O ǒ N2O GWP) 

Example A-3: Mobile Combustion (Fossil Fuels)ðDefault Methodology 

Step 1: Determine the total amount of fuel consumed by type  

The agency fleet consumed 500,000 gallons of gasoline. 

Step 2: Determine the appropriate CO2 emission factors for each fuel 

CO2 

emission 

factor 

[kg/gal] 

= Gasoline HHV [MMBtu/gal] ǒ Gasoline emission factor [kg/MMBtu] 

= 0.125 [MMBtu/gal] ǒ [70.22 kg/MMBtu] 

= 8.78 [kg/gal] 

Step 3: Determine the appropriate CH4 and N2O emission factors for each fuel using default 

assumptions 

The default emission factors for the default vehicle (light truck, LEV technology, 2005) are 

0.0157 g/mi for N2O and 0.0148 g/mi for CH4. 

Step 4: Convert the CH4 and N2O emission factors from g/mile to kg/gal of fuel using default 

assumptions 

CH4 

emission 

factor 

[kg/gal] 

= CH4 emission factor [g/mi] ǒ Default vehicle efficiency [mi/gal] ǒ 0.001 [kg/g] 

= 0.0148 [g/mi] ǒ 16.2 [mi/gal] ǒ 0.001 [kg/g] 

= 2.40 x 10
ï4

 [kg/gal] 

N2O 

emission 

factor 

[kg/gal] 

= N2O emission factor [g/mi] ǒ Default vehicle efficiency [mi/gal] ǒ 0.001 [kg/g] 

= 0.0157 [g/mi] ǒ 16.2 [mi/gal] ǒ 0.001 [kg/g] 

= 2.54 x 10
ï4

 [kg/gal] 
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Step 5: Calculate total CO2 emissions and convert them to MT  

Equation A-3: Mobile Combustion of CO2 (Fossil Fuels) 

CO2 

emissions 

[MT CO 2] 

= Vehicle fuel consumption [gal] ǒ CO2 emission factor [kg/gal] ǒ 0.001 [MT/kg] 

= 500,000 [gal] ǒ 8.78 [kg/gal] ǒ 0.001 [MT/kg] 

= 4,390 [MT CO2] 

Step 6: Calculate total CH4 and N2O emissions and convert them to metric tons (MT) 

Equation A-4: Mobile Combustion of CH4 and N2O (Fossil Fuels) 

CH4 

emissions 

[MT CH 4] 

= Vehicle fuel consumption [gal] ǒ CH4 emission factor [kg/gal] ǒ 0.001 [MT/kg] 

= 500,000 [gal] ǒ 2.40 x 10
ï4

 [kg/gal] ǒ 0.001 [MT/kg] 

= 1.20 x 10
ï1

 [MT CH4] 

N2O 

emissions 

[MT N 2O] 

= Vehicle fuel consumption [gal] ǒ N2O emission factor [kg/gal] ǒ 0.001 [MT/kg] 

= 500,000 [gal] ǒ 2.54 x 10
ï4

 [kg/gal] ǒ 0.001 [MT/kg] 

= 1.27 x 10
ï1

 [MT N2O] 

Step 7: Convert CH4 and N2O emissions to MT CO2e and determine total emissions  

Equation A-5: Mobile Combustion MT CO2e Emissions 

CO2e 

Emissions 

[MT CO 2e] 

= MT CO2 + (MT CH4 ǒ CH4 GWP) + (MT N2O ǒ N2O GWP) 

= 4,390 [MT CO2] + (1.20 x 10
ï1

 [MT CH4] ǒ 21) + (1.27 x 10
ï1

 [MT N2O] ǒ 21) 

= 4,390 [MT CO2] + 2.52 [MT CO2e] + 39.37 [MT CO2e] 

= 4,431.89 MT CO2e 

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughout each 

of the calculation steps above.  As such results from this example may differ slightly from results generated using 

the GHG Portal.** 

A.3.2. Advanced Methodology (User Calculated) 

Data Sources 

The advanced calculation methodology uses data on annual mileage and fleet composition to 

find fleet-specific emissions totals for CH4 and N2O. 

Table A-1: Mobile Combustion: Fossil Fuels Data Sources 

Data Element Preferred Source Alternate Source 

Annual fuel 

consumption data by 

type  

 FAST system 

 Other agency resources, such 

as the operating and support 

management information 

system, when applicable 

 Agency non-fleet VE records 

 Dollars spent on fuel and average 

price per unit of volume 

 Annual mileage and vehicle fuel 

economy reported 

 Hours operated (off-road vehicles) 

Annual mileage by 

vehicle type, emission 

control technology, and 

fuel type*  (for CH4 and 

N2O calculation only) 

[mi]  

 Agency data on miles traveled 

 Miles traveled estimates based on 

hours traveled and fuel economy 

 Weighted average percentages of 

vehicle type and efficiency data 

from vehicle population 

 Hours operated (off-road vehicles) 
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Emission factor 

 CO2: see Table D-2 by fuel 

type  

 CH4 and N2O: see Tables D-4 

through D-6 by fuel type, 

vehicle type, and combustion 

technology 

 

*  This applies to highway vehicles and alternative fuel vehicles, but not to non-highway vehicles such as ships 

and aircraft.  For those vehicles, CH4 and N2O emissions are estimated from fuel consumption rather than 

distance traveled. 

Calculation Steps for CO2 Emissions 

See Appendix A.3.1, Steps 1, 2, and 5 of the Default Methodology, for CO2 emissions.  To 

convert from GGEs, use the conversions in Table D-15. 

Total fuel consumption [gal] = Total fuel [GGE] ÷ GGE factor [GGE/gal] 

Calculation Steps for CH4 and N2O Emissions 

Although not required, agencies with additional alternative activity data (i.e., fleet fuel 

consumption by vehicle class) can choose to utilize this advanced methodology to more 

accurately estimate their fleet emissions.  This increased accuracy can be used to better 

estimate (and get credit for) reductions obtained through certain fleet management strategies 

(such as creating a ñcleanerò mix of fleet vehicles).  Alternatively, if data on specific control 

technologies are not available, or are too labor intensive to generate, agencies can estimate CH4 

and N2O emissions using a weighted average of available control technologies by model year 

and apply the sums to the advanced calculation methodology (see Table D-4 for average 

emission factors). 

To calculate scope 1 CH4 and N2O emissions from the mobile combustion of fossil fuels, do 

the following: 

1. Identify the vehicle type, fuel type, and technology type of all the vehicles 

2. Determine the mileage by vehicle type 

3. Determine the appropriate emission factors for fuel and vehicle type 

4. Calculate CH4 and N2O emissions by vehicle type and convert them to metric tons 

(MT) 

5. Determine the total annual MT CO2e 

Step 1: Identify the vehicle type, fuel type, and technology type of all the vehicles 

The agency Federal fleet manager is responsible for identifying all vehicles under operational 

control of the agency by vehicle type (passenger car, light-duty truck, heavy-duty truck, and/or 

motorcycle), fuel type (gasoline or diesel), and emission control technology (LEVs, moderate 

control technologies, etc.).  See Table D-1 for control technologies and emission factors.  See 
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the EPA Climate Leaderôs Mobile Combustion Guidance for more detail on the tiered emission 

control technology.
23

  

Step 2: Determine the mileage by vehicle type 

For each vehicle type referenced in Table D-4, the agency Federal fleet manager determines 

distance traveled for the reporting period. 

Step 3: Determine the appropriate emission factors for fuel and vehicle type 

The agency Federal fleet manager selects the appropriate factors.  (See Table D-1 and Source: 
 EPA Climate Leaders, Mobile Sources Guidance, Table A-1. See 

www.epa.gov/stateply/documents/resources/mobilesource_guidance.pdf.   

                                                 

23
  EPA, Climate Leaders, Direct Emissions from Mobile Combustion Sources, Appendix A, May 2008.  See 

www.epa.gov/climateleaders/documents/resources/mobilesource_guidance.pdf.  

http://www.epa.gov/climateleaders/documents/resources/mobilesource_guidance.pdf
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Table D-2, for emission factors by vehicle type and technology.)  See the EPAôs Mobile 

Combustion guidance for weighted assumptions by year.  The weighted assumptions provide 

the estimated emission factor by type of vehicle and year.  Additional tables in Appendix A of 

EPA Climate Leaders Mobile Combustion guidance present the percentage of vehicles by type 

in each year that was designed with the EPAôs tiered designations, which can be used if the 

vehicle population by type of technology is not known but date of purchase is known.  

Agencies should establish the information available for their fleet and use the best estimates 

available.  

Step 4: Calculate the CH4 and N2O emissions by vehicle type and convert them to metric tons 

(MT) 

For each category of vehicle type, technology, and fuel, the agency Federal fleet manager will 

use Equation A-6 for CH4 and N2O emissions. 

Equation A-6: Total Mobile Combustion of CH4 and N2O (Fossil Fuels) 

CH4 emissions [MT CH4] =  

Total miles traveled [mi] ǒ CH4 emission factor [g/mi] ǒ 0.001 [kg/g] ǒ 0.001 [MT/kg] 

N2O emissions [MT N2O] =  

Total miles traveled [mi] ǒ N2O emission factor [g/mi] ǒ 0.001 [kg/g] ǒ 0.001 [MT/kg] 

Step 5: Determine the total annual MT CO2e 

To determine the total CO2e emissions, the agency manager will multiply by the appropriate 

GWP value for each gas found in Table D-13, and sums. 

Equation A-7: Mobile Combustion MT CO 2e Emissions 

CO2e emissions [MT CO 2e] = MT CO2 + (MT CH4 ǒ CH4 GWP) + (MT N2O ǒ N2O GWP) 

Example A-4: Mobile Combustion (Fossil Fuels)ðAdvanced Methodology 

ü CO2 Calculation 
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Step 1: Determine total amount of fuel consumed by type 

 A truck owned by the agency consumed 2,350 gallons of diesel fuel (Distillate Oil No. 2). 

Step 2: Determine appropriate emission factors for each fuel 

CO2 

emission 

factor 

[kg/gal] 

= HHV [MMBtu/gal] ǒ Diesel emission factor [kg/MMBtu] 

= 0.138 [MMBtu/gal] ǒ 73.96 [kg/MMBtu] 

= 10.21 [kg/gal] 

Step 3: Calculate total CO2 emissions and convert them to metric tons (MT) 

Equation A-3: Combustion of CO2 (Fossil Fuels) 

CO2 

emissions 

[MT]  

= Vehicle fuel consumption [gal] ǒ CO2 emission factor [kg/gal] ǒ 0.001[MT/kg] 

= 2,350 [gal] ǒ 10.21 [kg/gal] ǒ 0.001 [MT/kg] 

= 23.99 [MT CO2] 
 

ü CH4 and N2O Calculation 

Step 1: Identify the vehicle type, fuel type, and technology type of all the vehicles 

 The 1993 truckôs average mileage is 15 mpg.  It uses moderate emissions control technology. 

Step 2: Determine mileage by vehicle type 

 The truck used 2,340 gallons of diesel fuel and averaged 15 mpg, driving a total of 35,250 

 miles. 

Step 3: Determine the appropriate emission factors for fuel and vehicle type 

 The CH4 and N2O emission factors for a diesel light truck with moderate emission control 

 technology are 0.0014 g/mile and 0.0009
 
g/mile, respectively. 

Step 4: Calculate CH4 and N2O emissions by vehicle type and convert them to metric tons (MT) 

Equation A-6: CH4 and N2O Emissions 

CH4 

emissions 

[MT]  

= Total miles traveled [mi] ǒ CH4 emission factor [kg/mi] ǒ 0.001 [MT/kg] 

= 35,250 miles ǒ 0.0014 [g/mi] ǒ 0.001 [kg/g] ǒ 0.001 [MT/kg]  

= 4.94 x 10
ï5

 [MT CH4] 

N2O 

emissions 

[MT]  

= Total miles traveled [mi] ǒ N2O emission factor [kg/mi] ǒ .001 [MT/kg] 

= 35,250 miles ǒ 0.0009 [g/mi] ǒ 0.001 [kg/g] ǒ 0.001 [MT/kg] 

= 3.17 x 10
ï5

 [MT N2O] 
 

Step 5: Determine the total annual MT CO2e 

Equation A-7: Mobile Combustion MT CO2e EmissionsðAdvanced 

CO2e 

emissions 

[MT CO 2e] 

= MT CO2 + (MT CH4 ǒ CH4 GWP) + (MT N2O ǒ N2O GWP)  

= 23.99 [MT CO2] + (4.94 x 10
ï5

 [MT  CH4] ǒ 21) + (3.17 x 10
ï5

 [MT N2O] ǒ 310) 

= 23.99 [MT CO2] + 1.04 x 10
ï3 

[MT CO2e] + 9.83 x 10
ï3 

[MT CO2e] 

= 24.00 [MT CO2e] 

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughout each 

of the calculation steps above.  As such results from this example may differ slightly from results generated using 

the GHG Portal.**  
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Non-Highway Vehicles 

A list of default emission factors for non-highway vehicles are included in Table D-3 to assist 

in calculating emissions for aircraft, boats and ships, agriculture equipment, and various other 

vehicle and fuel types.  Estimating emissions from these non-highway vehicles also requires 

data on the quantity of fuel consumed by fuel types.  The same general calculation 

methodology described for highway vehicles applies to non-highway vehicles.  For non-

highway vehicles recorded by hours traveled, agencies should use known vehicle efficiency 

data and report the resulting total fuel usage or mileage.  Additional emission factors for non-

highway vehicles are available in EPAôs Climate Leaderôs guidance, Table A-6:  

www.epa.gov/stateply/documents/resources/mobilesource_guidance.pdf. 

A.4. Mobile Combustion: Biofuels 

Description 

Biofuels combusted in vehicles, such as cars, trucks, airplanes, and water vessels, produce 

CO2, CH4, and N2O emissions.  Agencies should include CH4 and N2O emissions as scope 1, 

and CO2 emissions should be clearly identified and reported in scope 1 as biogenic emissions.  

The CH4 and N2O calculations are the same as those outlined in Appendix A.3.  Because the 

reporting requires separately addressing the biogenic and non-biogenic fractions of fuels 

separately within scope 1, the calculation steps for the methodologies below distinguish 

between CO2 emissions calculations and those from CH4 and N2O.  To the greatest extent 

feasible, the GHG Reporting Portal will automatically separate these emissions in the default 

methodology. 

A.4.1. Default Methodology (Calculated by GHG Reporting Portal) 

Data Sources 

Use the FAST system and FEMP energy reporting data for fuel consumption totals from 

biofuel combusted by mobile sources (Table A-5).  

Table A-1: Mobile Combustion: Biofuel Default Data Sources 

Data Element Preferred Source 

Annual fuel consumption data by type   FAST system and other FEMP data reporting sources 

CH4 and N2O: annual fuel consumption 

data by type  
 FAST system and other FEMP data reporting sources 

Biobased fraction of fuel   Calculated percentage of annual fuel consumption 

Emission factor 
 CO2: see Table D-2 by fuel type  

 CH4 and N2O: see Tables D-4 through D-6 by fuel type 

http://www.epa.gov/stateply/documents/resources/mobilesource_guidance.pdf
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Calculation Steps for CO2 Emissions
24

 

To calculate scope 1 CO2 emissions from mobile combustion of biofuels, agenciesô vehicle fuel 

consumption data available in the FAST system will be imported automatically into the GHG 

Reporting Portal (Step 1).
25

  The agency must enter the appropriate non-fleet vehicle and 

equipment data as part of the FEMP energy reporting requirements.  To the greatest extent 

feasible, the GHG Reporting Portal will automatically perform steps 2 through 4: 

1. Determine the total amount of fuel consumed by type 

2. Determine the biofuel and fossil fuel portions of each fuel type (blend) 

3. Select the appropriate CO2 emission factor for each fuel type 

4. Calculate the CO2 emissions by biofuel and fossil fuel type 

Step 1: Determine the total amount of fuel consumed by type 

Each agency must review and approve its own data in FAST prior to final submission to 

FEMP.  Typically, Federal fleet managers enter fuel use in FAST.  This includes petroleum 

and alternative fuels used for fleet applications.  Some alternative fuels, such as biofuel blends 

and ethanol blends, are indicated in terms of the fraction of renewable fuel with petroleum.  

For example, B20 contains 20 percent biodiesel and 80 percent diesel.  Likewise with ethanol 

blends, E85 contains 85 percent ethanol and 15 percent gasoline.  Blends lower than B20 and 

E85 are not considered alternative fuels under the Energy Policy Act of 1992.  For example, 

E10 is considered a standard gasoline formulation and B5/B10 is only considered as standard 

petrodiesel with a fuel additive. 

When using the FAST system, agencies do not have to concern themselves with the conversion 

of natural gallons to gasoline gallon equivalent (GGE).  For example, an agency will enter X 

gallons of E85 in the corresponding field and the system, which has the conversion factors 

built in, will automatically convert to GGE.  For those interested in seeing these conversion 

factors, refer to Table D-15.  Note that under EPAct 1992, the full blend of E85 is treated as an 

alternative fuel.  Blends of biodiesel, however, are not.  Biodiesel blends must be 20 percent or 

greater for the biodiesel portion to count as alternative fuel use.  However, the 80-percent 

diesel blend counts toward the agencyôs petroleum consumption. 

Step 2: Determine the biofuel and fossil fuel portions of each fuel type (blend) 

The fractional components of the biofuels have different carbon contents, requiring the CO2 

emissions for each fraction to be calculated separately.  To the greatest extent feasible, the 

GHG Reporting Portal will calculate the total amount of each fraction of fuel. 

Step 3: Select the appropriate CO2 emission factor for fuel type 

                                                 

24
  Primary Reference: EPA, Climate Leaders Technical Guidance, Direct Emissions from Mobile Combustion 

Sources, May 2008. 
25

  Additional agency-specific analogous data systems may potentially be linked to the GHG Reporting Portal. 
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To the greatest extent feasible, the GHG Reporting Portal will identify the appropriate 

emission factor for each type and fraction of fuel (see Table D-2 for fuel emission factors). 

Step 4: Calculate the CO2 emissions by biofuel and fossil fuel type 

For each category of biofuel and fossil fuel type, the federal manager uses Equation A-8 to 

calculate their respective CO2 emissions. 

Equation A-8: Biofuel CO2 Emissions 

Biofuel CO2 emissions [MT] =  

Total fraction of biofuel in fuel consumed [gal] ǒ CO2 emission factor [kg/gal] ǒ 0.001 [MT/kg] 

Fossil fuel CO2 emissions [MT] =  

Total fraction of fossil fuel in fuel consumed [gal] ǒ CO2 emission factor [kg/gal] ǒ 0.001 [MT/kg] 

The GHG Reporting Portal will report CO2 generated from the fossil fuel fraction as scope 1; 

the quantity of CO2 from the biofuel portion is calculated separately and reported in scope 1 as 

biogenic. 

Calculation Steps for CH4 and N2O Emissions 

Use the method described in Appendix A.3 to calculate the CH4 and N2O emissions in MT 

CO2e.  Report CH4 and N2O emissions for both fossil and biofuel components under scope 1.  

There are no biogenic CH4 and N2O emissions from either fossil or biofuel mobile combustion. 

A.4.2. Advanced Methodology (User Calculated) 

Data Sources 

Data sources for calculating CO2 emissions are the same as in the default method, and sources 

for calculating CH4 and N2O are the same as in Appendix A.3. 

Calculation Steps for CO2, CH4, and N2O Emissions 

The advanced methodology for CO2 is the same as the default.  The CH4 and N2O advanced 

methodology is described in Appendix A.3.2.  Report CH4 and N2O emissions for both fossil 

and biofuel components under scope 1.  There are no biogenic CH4 and N2O emissions from 

either fossil or biofuel mobile combustion. 

Example A-5: Biofuel CombustionðAdvanced 

Step 1: Determine the total amount of fuel consumed by type 

A light truck owned by an agency consumed 2,500 gallons of B20. 

Step 2: Determine the biofuel and fossil fuel portions of the blend 

This equates to 500 gallons of biodiesel and 2,000 gallons of regular petrodiesel. 

Step 3: Select the appropriate CO2 emission factors for fuel type 
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The biodiesel emission factor is 9.45 kg CO2/gal and the petrodiesel (Distillate Oil No. 2) 

emission factor is 10.21 kg CO2/gal. 

Step 4: Determine the biofuel and fossil fuel portions of each fuel type and calculate the CO2 emissions 

Equation A-8: Biofuel CO2 Emissions 

ü Report as biogenic in scope 1: 

Biodiesel 

CO2 

emissions 

[MT]  

= Total fraction of biodiesel in fuel consumed [gal] ǒ CO2 emission factor [kg/gal] 

ǒ 0.001 [MT/kg] 

= 500 [gal] ǒ 9.45 [kg/gal] ǒ 0.001 [MT/kg] 

= 4.73 [MT CO2] 
 

ü Report as scope 1: 

Petrodiesel 

CO2 

emissions 

[MT]  

= Total fraction of petrodiesel in fuel consumed [gal] ǒ CO2 emission factor 

[kg/gal] ǒ 0.001 [MT/kg] 

= 2,000 [gal] ǒ 10.21 [kg/gal] ǒ 0.001 [MT/kg] 

= 20.42 [MT CO2] 
 

The scope 1 CO2 emissions are added to the total amount of CH4 and N2O emissions calculated 

using Equation A-6 below and reported as scope 1 mobile biomass emissions (see Equation A-

7).  The biogenic CO2 emissions above are identified as biogenic and reported in scope 1 (see 

Example A-3 for more explanation).  The truck has an average efficiency of 21 MPG and used 

2,500 gallons; it traveled approximately 52,500 miles. 

ü Report as scope 1ðCH4 and N2O Emissions Calculations: 

Equation A-6: CH4 and N2O emissions 

CH4 

Emissions 

[MT]  

= Total miles traveled [mi] ǒ CH4 emission factor [kg/mi] ǒ 0.001 [MT/kg] 

= 52,500 miles ǒ 0.0014 [kg/mi] ǒ 0.001 [MT/kg] 

= 7.35 x 10
ï2

 [MT CH4] 

N2O 

Emissions 

[MT]  

= Total miles traveled [mi] ǒ N2O emission factor [kg/mi] ǒ 0.001 [MT/kg] 

= 52,500 miles ǒ 0.0009 [kg/mi] ǒ 0.001 [MT/kg] 

= 4.73 x 10
ï2

 [MT N2O] 
 

ü Identify as biogenic and report in scope 1: 

Equation A-7: Mobile Combustion MT CO2e EmissionsðAdvanced 

CO2e 

Emissions 

[MT CO 2e] 

= MT CO2 + (MT CH4 ǒ CH4 GWP) + (MT N2O ǒ N2O GWP) 

= 20.42 [MT CO2] + (7.35 x 10
ï2

 [MT CH4] ǒ 21) + (4.73 x 10
ï2

 [MT N2O] ǒ 310) 

= 20.42 [MT CO2] + 1.54
 
[MT CO2e] + 14.66

 
[MT CO2e] 

= 36.63 [MT CO2e] 
 

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughout each 

of the calculation steps above.  As such results from this example may differ slightly from results generated using 

the GHG Portal.** 
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A.5. Fugitive Emissions: Fluorinated Gases 

Description 

This section discusses default and advanced approaches for calculating scope 1 fugitive GHG 

emissions from F-gases.  For purposes of inventory development, fugitive emissions are GHG 

emissions resulting from equipment operations or practices that do not pass through a stack, 

chimney, or other functionally equivalent opening (point source) and which are not captured or 

destroyed by an emissions control system.  Agencies should note that ozone depleting 

substances (CFCs and HCFCs) are not considered GHGs in the context of EO 13514 and other 

GHG accounting systems.  Thus, it is recommended that agencies carefully track both 

refrigerant type and quantity to avoid reporting challenges with these commingled refrigerant 

gases.
26

 

F-gas fugitive emissions can occur during the manufacture, installation, use, service, and 

disposal of heating, ventilation, and air conditioning (HVAC) and refrigeration equipment; 

mobile source air-conditioning equipment; and electrical equipment in which SF6 or PFCs are 

used as electrical insulators.  Such electrical equipment includes gas-insulated circuit breakers, 

switch gears, substations, gas-insulated lines, and some transformers.  

For purposes of the TSD, it is assumed that all agency emissions of F-gases are ñfugitive.ò  If 

an agency has F-gas emissions that are ñnon-fugitiveò (pass through a stack or chimney, or are 

intentionally released during research), an agency must calculate these emissions and include 

them in their inventory as scope 1 process emissions. 

General Data Sources  

In general, the information required to estimate F-gas emissions from HVAC, refrigeration, 

and electrical equipment consists of data on F-gas consumption and the net growth (or decline) 

of the total charge (nameplate capacity) of the equipment during the year.  The net growth or 

decline of the total charge is tracked by the total quantities of equipment newly installed or 

retired.  The total charge is also useful for its own sake in applying the screening analysis 

(discussed further below) or calculating emission rates (such as kg HFC emitted per kg HFC 

charge).  

The ease and ability of obtaining the underlying activity data needed to calculate fugitive GHG 

emissions may be influenced by the size, mission, and maintenance capabilities of an agency.  

Larger organizations may operate agency-specific logistics and supply management systems at 

the facility level that track the requisition, purchase, receipt, storage, issue, shipment, 

disposition, and identification of equipment and supply materials and may maintain equipment 

in-house.  If these systems are not centrally accessible at the agency headquarters level, formal 

data calls may be needed to obtain the necessary data from individual agency locations. 

                                                 

26
  CO2, CH4, and N2O are not F-gases though there are also fugitive emissions of these GHGs.  Fugitive emission 

of these GHG could stem from there use as specialty gases, waste water treatment, and solid waste facilities.  

See Appendices A-6 and A-7 on wastewater treatment and solid waste facilities, respectively). 
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Smaller organizations may not have the same logistics, data management, and equipment 

maintenance needs and/or may contract out such services.  If F-gas purchase data are not 

available from local sources, best judgment estimates may be needed.  Agencies may consider 

modifying facility support or service contracts to require contractors to provide these data for 

future inventories.  

Specific data requirements will depend on the methodology applied, as described below. 

Default and Advanced Methodologies
27

 

Depending on the quality of available underlying data, any of the following four 

methodologies may be used for calculating fugitive F-gas emissions:  

1. Federal supply system transaction screening approach (default) 

2. Material balance approach (advanced) 

3. Simplified material balance approach (advanced) 

4. Screening approach (advanced) 

The default method is a simplified screening method based on the use of Federal supply system 

requisition and/or local purchase data.  The material balance approach is generally the most 

accurate method of determining fugitive emissions.  The simplified material balance approach 

is potentially more accurate than the screening approaches, and it can be used by agencies 

without detailed inventory information on each F-gas. 

The screening approach can be used to calculate emissions or determine whether material 

balance methods are appropriate.  This requires multiplying the quantity of F-gases by default 

emission factors for the specific type of equipment or emission event. 

A.5.1. Default Methodology (to be Calculated by GHG Reporting Portal) 

The Federal supply system transaction screening approach (default) is a much simplified 

version of the material balance approach used by Federal agencies in conjunction with the 

development of inventories of ODSs.  Central to this methodology is the assumption that 

subtracting the quantity of F-gas returned from the quantity an agency purchases or issues to 

maintain equipment can be used as a reasonable surrogate for actual emissions.  This 

assumption is reasonable when the total charge of a particular F-gas in the installed equipment 

is fairly constant from year to year.  However, if the total charge is declining because more 

equipment containing the F-gas is being retired than installed, this assumption could lead to an 

underestimate of F-gas emissions.
28

  If the agency knows that its total charge is declining 

significantly, it can consider using one of the other methodologies. 

                                                 

27
  Primary Reference:  EPA, Climate Leaders Technical Guidance, Direct HFC and PFC Emissions from Use of 

Refrigeration and Air Conditioning Equipment, May 2008; EPA TSD for Emissions from Production of 

Fluorinated GHGs: Proposed Rule for Mandatory Reporting of Greenhouse Gases, February 2009. 
28

  Agencies should ensure there is no double counting or underreporting as they switch equipment (from R-22 to 

HFC-based refrigerants).  If little or no new equipment is being installed, but significant amounts of old 

equipment are being retired, emissions can occur without resulting in demand for new gas.  Specifically, 
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Furthermore, agencies with cyclical operations or events that use this default screening 

approach may find that a single reporting year is not representative of their scope 1 F-gas 

fugitive emissions (HFCs, PFCs, and SF6).  As discussed in Chapter 5.3 of the Guidance, 

agencies may choose to calculate a 3-year rolling average base year value for their specific 

scope 1 fluorinated fugitive emissions.  The FY 2008 base year should consist of the average 

scope 1 fluorinated gas fugitive emissions for FY 2006, FY 2007, and FY 2008.  If an agency 

uses a 3-year rolling average base year for fugitive emission, it must continue to use it for 

subsequent reporting years.  Agencies must note the use of this rolling average approach in the 

ñOther Informationò section of their qualitative statement.  Agencies may not use the rolling 

average approach for their entire comprehensive inventory, but only for the F-gas fugitive 

emissions category. 

Data Sources 

Agencies will need to obtain purchase and supply requisition data on each F-gas from local or 

centralized sources (see Table A-1).  Chemical compounds are often listed by chemical name 

or trade name, which can lead to confusion when a single compound is referred to by multiple 

names.  The Chemical Abstract Service (CAS) number is a unique numeric identifier for 

chemical compounds that should be used when searching a chemical inventory database to 

avoid such confusion. 

Table A-1: Fugitive F-Gas Default Data SourcesðThe Federal Supply System 

Transaction Screening Approach  

Data Element Preferred Source Alternate Source 

Amount and type of each F-gas 

issued from procurement and 

storage [lb] 

 GSA 

 Defense Logistics Agency 

 Agency logistics/supply 

organizations 

 Chemical inventory tracking 

system 

 Local hazardous 

material management/ 

distribution centers 

 Purchase records 

 Maintenance records 

Amount recovered from 

equipment and the amount 

returned to the supply system [lb] 
 See above  See above 

Calculation Steps 

To calculate scope 1 emissions from fugitive F-gas emissions, do the following: 

1. Collect transaction data 

2. Find the difference in the amounts recovered and returned to estimate annual emissions 

                                                                                                                                                          

emissions can occur between the final servicing of equipment and its retirement or during its retirement.  These 

emissions could account for most or even all of the equipment charge.  When at least some of the equipment 

charge is recovered and recycled, that charge can be used to service existing equipment (whose charge has 

leaked previously), offsetting demand for new gas that would have occurred if the gas from the retiring 

equipment were not available. 
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3. Convert them to MT CO2e and total emissions 

Step 1: Collect transaction data 

The agency Federal fleet manager identifies the CAS numbers of the F-gases used and obtains 

supply system transactional data to determine the amount and type of each F-gas issued from 

storage.  If F-gas purchase data are not available from local sources, the federal manager may 

need to make best judgment estimates.  These data are entered by the agency manager into the 

GHG Reporting Portal, which will convert lb to kg (see Table D-1 for conversion factors). 

Step 2: Find the difference in amount recovered and returned to estimate annual emissions 

The GHG Reporting Portal will subtract from the amount issued the amount recovered from 

equipment and the amount returned to the supply system.  In some cases, the agency manager 

may need to first convert gas reported in units of volume to units of mass before estimating 

emissions.  (See the examples following this section.) 

Equation A-9: Annual F-Gas Emissions 

Annual Emissions [MT F-gas] = (I ïR) ǒ 4.536 x 10
ï4

 [MT/lb]  

Where: 

I = Amount of F-gas issued from supply system [lb] 

R = Amount of F-gas returned to supply system from equipment, which includes the amount 

recovered from equipment during maintenance and the unused amount originally issued from 

supply [lb] 

Step 3: Convert to MT CO2e and total emissions 

The GHG Reporting Portal will multiply the F-gas annual emissions [MT F-gas] by the GWP 

of each F-gas to calculate the CO2e emissions (see Equation A-10).  It will sum all F-gas 

emissions.  (See Table D-13 for GWP values.) 

Equation A-10: Conversion of F-Gas to CO2e 

CO2e [MT F-gas] = Annual Emissions [MT] ǒ F-gas GWP 

In Examples A-6 and A-7, the refrigerant HFC-23 (CAS number 75-46-7) is listed under two 

names: trifluoromethane and fluoroform, illustrating the importance of using CAS numbers 

when querying supply systems.  The examples provide steps for applying the supply system 

transaction screening approach when the supply system provides information in both mass and 

volume units. 
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Example A-6: Federal Supply System Transaction Screening  

When Supply Data Are Available in Mass-Based Units 

Step 1: Collect transaction data 

 Amount of HFC-23 issued from supply system = 220 lb 

 Amount of HFC-23 returned to supply system from equipment = 55 lb 

Step 2: Find the difference in the amounts recovered and returned to estimate annual emissions 

Equation A-9: 

Annual 

Emissions 

[MT HFC -23] 

= (I ïR) ǒ 4.536 x 10
ï4

 [MT/lb]  

= (220 [lb] ï 55 [lb]) ǒ 4.536 x 10
ï4

 [MT/lb]  

= 7.48 x 10
ï2

 [MT HFC-23] 

Where: 

I = Amount of F-gas issued from supply system [lb] 

R = Amount of F-gas returned to supply system from equipment, which includes the amount 

recovered from equipment during maintenance and the unused amount originally issued from 

supply [lb] 

Step 3: Convert to MT CO2e and total emissions 

Equation A-10: 

CO2e 

[MT F -gas] 

= Annual Emissions [MT] ǒ F-gas GWP 

= 7.48 x 10
ï2

 [MT] ǒ 11,700 

= 875.16 [MT CO2e] 

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughout each 

of the calculation steps above.  As such results from this example may differ slightly from results generated using 

the GHG Portal.** 

Example A-7: Federal Supply System Transaction Screening When Supply Data Are 

Available in Volume-Based Units 

Step 1: Collect transaction data 

Example calculation: The chemical inventory report shows that three canisters of HFC-23 have been 

issued and returned through the supply system over the past year.  The amounts of gas are listed: 

Canister number 

3778546 

3645585 

3654486 

Gas quantity 

220 lb 

10 cu ft 

55 lb 

CAS Number 

75-46-7 

75-46-7 

75-46-7 

Chemical Name 

Trifluoromethane 

Fluoroform 

Trifl uoromethane 

Transaction 

Issue 

Issue 

Return 

Step 2:  Find the difference in amount recovered and returned 

To use the information to calculate emissions, convert the volumetric data to an equivalent 

mass by obtaining the density of the gas.  See the available material safety data sheet (MSDS) 

information for HFC-23.  The gas HFC-23 has a density of 6.59 lb/cu m.  In the interest of 

accuracy and verifiability, always provide the gas density value used for the calculation and its 

source. 

First, convert the volume of HFC-23 consumed to an equivalent massïbased format using 

recognized conversion factors and the density information from the MSDS. 
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Total mass of 

HFC-23 [lb] 

= volume of gas [cu ft] ǒ conversion factor [cu m/cu ft] ǒ density of gas [lb/cu m] 

= 10 [cu ft] ǒ 2.83 x 10
ï2

 [cu m/cu ft] ǒ 6.59 [lb/cu m] 

= 1.87 [lb HFC-23] 

Step 3:  Estimate annual emissions 

Equation A-9: 

Annual 

Emissions 

[MT HFC -23] 

= (I ïR) ǒ 4.536 x 10
ï4

 [MT/lb]  

= ((220 [lb] + 1.87 [lb]) ï 55 [lb]) ǒ 4.536 x 10
ï4

 [MT/lb]  

= 7.57 x 10
ï2

 [MT HFC-23] 

Where: 

I = Amount of F-gas issued from supply system [lb] 

R = Amount of F-gas returned to supply system from equipment, which includes the amount 

recovered from equipment during maintenance and the unused amount originally issued from 

supply [lb] 

Step 4: Convert to MT CO2e and total emissions 

Equation A-10: 

CO2e 

Emissions 

[MT F -gas] 

= Annual Emissions [MT] ǒ F-gas GWP 

= 7.57 x 10
ï2

 [MT HFC-23] ǒ 11,700 

= 885.69 [MT CO2e] 

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughout each 

of the calculation steps above.  As such results from this example may differ slightly from results generated using 

the GHG Portal.**  

A.5.2. Advanced Methodologies (User Calculated) 

There are three advanced methodologies that agencies may use to calculate fugitive emissions: 

1. Material balance approach 

2. Simplified material balance approach 

3. Screening approach 

Agencies using an advanced methodology may also want to consider the minimum charge size 

of equipment that will be inventoried.  Conducting equipment inventories of many small sealed 

refrigerant systems, each containing only small quantities of HFCs, may not be an efficient use 

of resources, given the minor emissions likely result from these systems. For example, an 

agency might consider excluding equipment that have installed charge sizes of less than 50 

pounds such as household refrigeration/small appliances, stand-alone commercial-type 

refrigeration applications, smaller residential and commercial-type AC and heat-pumps, and 

small sealed electrical/electronic devices containing SF6. This would have the advantage of 

harmonizing with the record keeping requirements under 40 C.F.R. 82.166 (j) and (k). 

Advanced Methodology 1: The Material Balance Approach 

A material balance approach is the most thorough method for determining fugitive F-gas 

emissions. 
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Data Sources 

This methodology requires detailed information on the type of each F-gas used by your 

organization and each piece of F-gas-containing equipment operated at the facility level.  It 

requires data on acquisitions, disbursements, inventory, and capacity (Table A-7). 

Table A-1: Fugitive F-Gas Data SourcesðThe Material Balance Approach 

Data Element Preferred Source 

F-gas in inventory (storage not equipment) at the 

beginning of reporting period [lb] 

 Purchase records 

 Maintenance records 

 Chemical inventory 

tracking system 

F-gas acquisitions during the reporting period [lb]
29

 

Total capacity of F-gas in equipment at the 

beginning of the reporting period [lb] 

F-gas in inventory (storage not equipment) at the 

end of reporting period [lb] 

F-gas disbursements during reporting period [lb]
30

 

Total capacity of F-gas in equipment at the end of 

the reporting period [lb] 

Calculation Steps 

To calculate scope 1 emissions from fugitive F-gas emissions, do the following: 

1. Determine the base inventory 

2. Calculate changes to the base inventory 

3. Calculate the annual emissions 

4. Convert them to MT CO2e and total emissions for each facility 

Step 1: Determine the base inventory 

For each F-gas in use at each facility, determine the quantity of F-gas in storage at the 

beginning of the year (does not include F-gas contained within equipment) and the quantity in 

storage at the end of the year.  

Step 2: Calculate changes to the base inventory 

                                                 

29
  Acquisitions are the sum of all individual F-gases purchased or otherwise acquired during the year, either in 

storage containers or in equipment.  This includes F-gases purchased from producers or distributors, provided 

by manufacturers or inside equipment, added to equipment by contractors or other service personnel (unless 

that refrigerant is from the agencyôs inventory), and returned after off-site recycling or reclamation. 
30

  Disbursements are the sum of all F-gases sold or otherwise dispersed during the year, either in storage 

containers or in equipment.  This includes F-gases in containers or left in equipment that is sold, returned to 

suppliers, or sent off site for recycling, reclamation, or destruction. 
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For each F-gas, determine purchases and other acquisitions,
29

 sales and other disbursements,
30

 

and net change of total equipment capacity for a given F-gas during the year.
31

 

Step 3: Calculate the annual emissions 

For each F-gas or refrigerant blend, use Equation A-11. 

Equation A-11: Annual F-Gas Emissions 

Annual Emissions [MT F-gas] = (IB ï IE + P ï S + CB ï CE) ǒ 4.536 x 10
ï4

 [MT/lb]  

Where: 

IB = Quantity of F-gas in storage at beginning of inventory year [lb]  

IE = Quantity of F-gas in storage at end of inventory year [lb]  

P = Sum of all the F-gas acquisitions [lb] 

S = Sum of all the F-gas disbursements [lb] 

CB = Total capacity of F-gas in equipment at beginning of inventory year [lb]  

CE = Total capacity of F-gas in equipment at end of inventory year [lb]  

Step 4: Convert to MT CO2e and total emissions for each facility 

Use Equation A-12 to convert them to MT CO2e. (See Table D-13 for the GWP for each gas.) 

Sum the emissions from each F-gas type. 

Equation A-12: Conversion to MT CO 2e  

CO2e [MT F-gas] = Annual Emissions [MT] ǒ F-gas GWP 

Example A-8: Material Balance 

Step 1: Determine the base inventory 

 Beginning of year storage = 1367 lb 

 End of year storage = 1323 lb 

 Purchases of HFC-23 = 441 lb 

 HFC-23 sold (i.e., disbursements) = 0.0 lb 

 Total nameplate capacity of HFC-23 

equipment retired during the inventory year 
= 44 lb 

 Total nameplate capacity of new HFC-23 in 

equipment installed during the inventory year 
= 22 lb 

Step 2: Calculate changes to the base inventory 

                                                 

31
  The net increase in total full charge of equipment refers to the full and proper charge of the equipment rather 

than to the actual charge, which may reflect leakage. 
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Step 3: Calculate the annual emissions 

Equation A-11: 

Annual 

Emissions 

[MT HFC]  

= (IB ï IE + P ï S + CB ï CE) ǒ 4.536 x 10
ï4

 [MT/lb]  

= (1367 [lb] ï 1323 [lb] + 441 [lb] + 0.0 [lb] + 44 [lb] ï 22 [lb]) ǒ 4.536 x 10
ï4

 [MT/lb]  

= 0.23 [MT HFC-23] 

Where: 

IB = Quantity of F-gas in storage at beginning of inventory year [lb]  

IE = Quantity of F-gas in storage at end of inventory year [lb]  

P = Sum of all the F-gas acquisitions [lb] 

S = Sum of all the F-gas disbursements [lb] 

CB = Total capacity of F-gas in equipment at beginning of inventory year [lb]  

CE = Total capacity of F-gas in equipment at end of inventory year [lb]  

Step 4: Convert to MT CO2e and total emissions 

Equation A-12: 

CO2e 

emissions 

[MT F -gas] 

= Annual Emissions [MT] ǒ F-gas GWP 

= 0.25 [MT] ǒ 11,700 

= 2,925 [MT] 

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughout each 

of the calculation steps above.  As such results from this example may differ slightly from results generated using 

the GHG Portal.** 

Advanced Methodology 2: The Simplified Material Balance Approach  

Description 

This methodology is a simplified version of the first advanced methodology.  

Data Sources 

Table A-8 shows the data by F-gas type agencies will need for this method. 

Table A-1: Fugitive F-Gas Data SourcesðSimplified Material Balance Approach 

Data Element Preferred Source 

F-gas used to charge new equipment (omitted if the 

equipment has been precharged by the manufacturer) [lb] 

 Purchase records 

 Maintenance records 

 Chemical inventory 

tracking system 

Total full capacity of the new equipment (omitted if the 

equipment has been precharged by the manufacturer) [lb] 

Quantity of F-gas used to service equipment [lb] 

Total full capacity of retiring equipment [lb] 

F-gas recovered from retiring equipment [lb] 



DRAFT  Page A-28 

Calculation Steps 

To calculate scope 1 emissions from fugitive F-gas emissions, do the following: 

1. Determine the base inventory 

2. Calculate the annual emissions 

3. Convert them to MT CO2e and total emissions 

Step 1: Determine the base inventory 

Determine the types and quantities of F-gas used at each facility by determining the quantity of 

F-gas used to charge new equipment and service existing equipment, including types and 

quantities recovered from retiring equipment.  Also, determine the total full capacity of new 

and retiring equipment.  

Step 2: Calculate the annual emissions 

For each type of F-gas, determine any emissions from installation, operation, or disposal of 

equipment.  If the reporting entity did not install or dispose of equipment during the reporting 

year, emissions from these activities should not be included.  Using Equation A-13, add 

emissions from each piece of equipment to get the total emissions. 

Equation A-13: Annual F-Gas Emissions 

Annual Emissions [MT F-gas] = (PN ï CN + PS + CD ï RD) ǒ 4.536 x 10
ï4

 [MT/lb]   

Where:* 

PN = Purchases of F-gas used to charge new equipment [lb] 

CN = Total full charge of the new equipment [lb] 

PS = Quantity of F-gas used to service equipment [lb] 

CD = Total full charge of retiring equipment [lb] 

RD = F-gas recovered from retiring equipment [lb] 

* If no equipment was newly purchased or retired, variables can be omitted. 

Step 3: Convert to MT CO2e and total emissions 

Use Equation A-12 to convert the emissions associated with each F-gas to MT CO2e and total 

F-gas emissions at each facility.  

Example A-9: Simplified Material Balance 

Step 1: Determine the base inventory 

 Purchases of HFC-23 = 1543 lb 

 Total full charge of the new equipment = 882 lb 

 Quantity of HFC-23 used to service equipment = 441 lb 
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 Total full charge of retiring equipment = 794 lb 

 HFC-23 recovered from retiring equipment = 220 lb 

Step 2: Calculate the annual emissions 

Equation A-13: 

Annual 

Emissions 

[MT HFC -23] 

= (PN ï CN + PS + CD ï RD) ǒ 4.536 x 10
ï4

 [MT/lb]  

= (1543 [lb] ï 882 [lb] + 441 [lb] + 794 [lb] ï 220 [lb]) ǒ 4.536 x 10
ï4

 [MT/lb]  

= 0.76 [MT HFC-23] 

Where:* 

PN = Purchases of F-gas used to charge new equipment [lb] 

CN = Total full charge of the new equipment [lb] 

PS = Quantity of F-gas used to service equipment [lb] 

CD = Total full charge of retiring equipment [lb] 

RD = F-gas recovered from retiring equipment [lb] 

Step 3: Convert to MT CO2e and total emissions 

Equation A-12: 

CO2e 

emissions 

[MT F -gas] 

= Annual Emissions [MT F-gas]  F-gas GWP 

= 0.76 [MT HFC-23] ǒ 11,700 

= 8,892 [MT CO2e] 

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughout each 

of the calculation steps above.  As such results from this example may differ slightly from results generated using 

the GHG Portal.** 

* If no equipment was newly purchased or retired, variables can be omitted. 

Advanced Methodology 3: The Screening Approach
32

   

Data Sources 

To use this screening method, an agency must have an inventory of equipment by quantity, 

equipment category, F-gas type, and total charge capacity (Table A-9).   

Table A-1: Fugitive F-Gas Data SourcesðScreening Approach 

Data Element Preferred Source 

Inventory of equipment by number, 

equipment category, F-gas type, and 

total charge capacity [lb] 

 Purchase records 

 Maintenance records 

 Chemical inventory tracking system 

Amount of F-gas in the equipment [lb]  Same as above 

Emission Factor   See Table D-7 

                                                 

32
  Although this enhanced screening approach would enhance the fidelity of estimates over the default 

methodology, the fugitive emission estimates are still uncertain.  
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Calculation Steps 

To calculate scope 1 emissions from fugitive F-gas emissions, do the following: 

1. Determine the base inventory 

2. Calculate the annual emissions 

3. Convert them to MT CO2e and total emissions 

Step 1: Determine the base inventory 

Determine the quantity and types of equipment by equipment category, the types of F-gas used, 

and the F-gas charge capacity of each piece of equipment. 

Step 2: Calculate the annual emissions  

For each type of F-gas, determine any emissions from installation, operation, or disposal of 

equipment.  Equation A-14 combines these three sources, as follows: 

Installation: (CN ǒ k), where the emissions from installation equal the amount of refrigerant 

charged into new equipment (CN) multiplied by assembly losses (k) 

Operation: (C ǒ x ǒ T), where emissions from operation equal the charge capacity (C) 

multiplied by the annual leak rate (x) and time used (T)  

Disposal: (CD ǒ y ǒ (1 ï z), where disposal equals the charge capacity being disposed of 

(CD) multiplied by the percent capacity remaining (y) and the percent refrigerant removed 

(1-z). 

If the reporting entity did not install or dispose of equipment during the reporting year, 

emissions from these activities should not be included.  Use default emission factors provided 

in Table D-7 by equipment type.  Estimate annual emissions of each F-gas type, using 

Equation A-14. 

Equation A-14: Annual F-gas Emissions 

Annual Emissions [MT F-gas] = 

((CN ǒ k) + (C ǒ x ǒ T) + (CD ǒ y ǒ (1 ï z)) ǒ 4.536 x 10
ï4

 [MT/lb]  

Where: 

CN = Quantity of F-gas charged into the new equipment [lb]* 

C = Total full charge capacity of the equipment [lb] 

T = Time equipment was in use 

(such as 0.5 if used only during half the year and then disposed) [yrs]  

CD = Total full charge capacity of equipment being disposed [lb] 
33

 

                                                 

33
  Omit if no equipment was disposed of during the reporting year. 
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k = Installation emission factor [%]  

x = Operation emission factor [%] 

y = Refrigerant remaining at disposal [%] 

z = Recovery efficiency [%] 

*  If no equipment was added, variables can be omitted. 

Step 3: Convert to MT CO2e and total emissions 

Use Equation A-12 to convert them to units of CO2e and determine the total F-gas emissions. 

(See Table D-13 for the GWP for each gas.) 

Example A-10: Screening 

Step 1: Determine the base inventory 

Screening sample data for medium and large commercial refrigeration: 

 Quantity of HFC-23 charged into the new equipment = 1764 lb 

 Total full charge of the new equipment = 882 lb 

 Time equipment was in use = 1 yr 

 Total full charge of equipment being disposed of = 441 lb 

 Installation emission factor = 3% (0.03) 

 Operating emission factor = 35% (0.35) 

 Refrigerant remaining at disposal = 100% (1.00) 

 Recovery efficiency = 70% (0.70) 

Step 2: Calculate the annual emissions 

Equation A-14: 

HFC-23 

Emissions 

[MT]  

= ((CN ǒ k) + (C ǒ x ǒ T) + (CD ǒ y ǒ (1 ï z))) ǒ 4.536 x 10
ï4

 [MT/lb]  

= ((1764 [lb] ǒ 0.03 + (882 [lb] ǒ 0.35 ǒ 1) + (441 [lb] ǒ 1.00 ǒ (1-0.70)) ǒ 4.536 x 

10
ï4

 [MT/lb]  

= (52.92 [lb] + 308.7 [lb] + 132.3) ǒ 4.536 x 10ï4 [MT/lb] 

= 0.2240 [MT HFC-23] 

Where: 

CN = Quantity of F-gas charged into the new equipment [lb]* 

C = Total full charge capacity of the equipment [lb] 

T = Time equipment was in use 

(such as 0.5 if used only during half the year and then disposed) [yrs]  

CD = Total full charge capacity of equipment being disposed [lb] 

k = Installation emission factor [%]  

x = Operation emission factor [%] 

y = Refrigerant remaining at disposal [%] 

z = Recovery efficiency [%] 

Step 3: Convert to MT CO2e and total emissions 
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Equation A-12: 

CO2e 

emissions 

[MT F -gas] 

= Annual Emissions [MT F-gas] ǒ F-gas GWP 

= 0.2153 [MT HFC-23] ǒ 11,700 

= 2,519.01 [MT CO2e] 

** Note: Example has been provided for demonstration purposes only and has rounding imposed 

throughout each of the calculation steps above. As such results from this example may differ slightly 

from results generated using the GHG Portal.** 

A.6. Fugitive Emissions: Wastewater Treatment 

Description 

This category includes emissions from treatment of wastewater generated as a result of 

operations, with the treatment plant falling within the agencyôs organizational boundary.  

Wastewater from domestic (municipal sewage) and industrial sources is treated to remove 

soluble organic matter, suspended solids, pathogenic organisms, and chemical contaminants.  

Wastewater treatment plant (WWTP) processes can produce anthropogenic CH4 and N2O 

emissions. 

This section focuses solely on calculating the CH4 and N2O emissions created by centralized 

wastewater treatment and septic systems.  GHG emissions from other activities related to 

wastewater treatment are currently not included in the Guidance. 

The default methodology requires only data on the population served by the wastewater 

treatment plant and uses default national averages to determine the treatment processes and 

operating variables.  However, this is not as accurate as the advanced methodology approach, 

which uses facility-specific wastewater treatment processes and operating variables.
34

  

Agencies can pursue the advanced method when flow data are known. 

A.6.1. Default Methodology (to be Calculated by GHG Reporting Portal) 

Data Sources 

The default methodology applies population-based calculations that use national average 

defaults.  The population served includes not only Federal employees, but also on-site 

contractors and visitors who are contributing biological oxygen demand to the treatment stream 

at the WWTP (Table A-10).  The GHG Reporting Portal will allow for customization in the 

number of hours the population is using the system (default is 12 hours). 

                                                 

34
  Both the minimum required and advanced methodologies are based on EPA, Inventory of U.S. Greenhouse 

Gas Emissions and Sinks and LGO Protocol, Chapter 10.  Agencies should be aware that because there is no 

widely accepted methodology for calculating emissions associated with wastewater treatment and the LGO 

Protocol is not from a federal source.  See www.theclimateregistry.org/resources/protocols/local-government-

operations-protocol/ for the LGO Protocol. 

http://www.theclimateregistry.org/resources/protocols/local-government-operations-protocol/
http://www.theclimateregistry.org/resources/protocols/local-government-operations-protocol/































































































































































































