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1.0 Introduction

On October 5, 2009, President Obama signed Executive Order (EO) (/3bEéderal Register

52117)to establish an integrated strategy sustainability throughout thEederalGovernment

and to make reduction of greenhouse gas (GHGisstons a priority forFederalagencies.

Among other provisions, EO 13514 requires ag
greenhouse gas emissions from direct and irdic t  a cSectioni9df ECel18514directs the
Depart ment (DOE)FeHenat Engrgy dManagement Progrédf@MP)0 in coordination

with the Environmental Protection Agency (EPA), Department of Defense (DoD), General
Services Administration (GSARepartment of the InteripDepartment of Commercand other

agencies as approgted to develop recommendeBederal GHG reporting and accounting
procedures.

This is a technical support document (TSD) thatompaniegshe Federal GeenhouseGas
Accounting and Reporting Guidance (@uidance) This document providesdetailed
informaion on the inventory reporting process auwdeptedtalculation methodologies.

The Federal Government seeks to continually improve both the quality of data and methods
necessary for calculating GHG emissior@ver time,and as required by EO 1351atditional
requirements, methodologies, and procedures will be included in revisions to this document to

i mprove the Feder al Government 6s overal/l abi
emissions.

The Guidanceand supporting TSD areot designed for queifying the reductions from
individual GHG mitigation projects, nalo theyinclude strategies for reducing GHG emissibns.

While all final reporting must be accomplished through the GHG Reporting Portal, agencies are
not precluded from using other agerspecific tools to assist them in better managing and
maintaining data necessary to develop and submit inventories. However, agencies must ensure
that any agenegpecific tools are appropriately aligned with this Guidance and the TSD.

Agencyspecific tals may include, but are not limited to:

e Headquarter$ e v e I-d, o wintoopdat a entry, <calculation, a
e Facility-l evel ,-upbotdaom acquisition, entry, <calc
e Emission category / source data acquisitiorgudation and/or analysis,

e Projectlevel 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 TE#2ause different tds 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
usal 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 unigue GHG accounting and reporting issues.
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1.1. Overview ofthe Technical Support Document

The remaining chapters of the TSD cover the following topics:

Chapter 2: Reporting GHG Emissions
¢ FederalGHG reporting approach and the GHG Reporting Portal
e Describes qualitative informatidor reporting
e Summarizes requiceandvoluntaryquantitative information for reporting

e Summarizes use of emission factassappliedhroughout the TSD

Appendix A: Calculating Scope 1 Emissions
e Establishes fAidefaulto and fadvancedo met ho
scope 1 missions.
Appendix B: Calculating Scope 2 Emissions
e Establishes Adefaulto and fiadvancedod met ho
scope 2 emissions.
Appendix C: Calculating Scope 3 Emissions
e Establishes Adefaul t o andingut tbvcaloulatiagd 0 met ho
specified scope 3 emissions.
Appendix D: Emission and Conversion Factors

e Provides emission and conversion factors used in calculation of scope 1, 2, and 3
emissions
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2.0

This chapter summarizesthe GHG reportingprocess, qualitative and quantitative data
requirementsand use of emission factor$Supportingappendices provide methodologies and
emission factors necessary to calculate Geétfissions The reporting process is covered in

Reporting GHG Emissions

detail in Chapter 5 of the nmaGuidance document.

2.1.

Reporting Qualitative Content
The GHG inventory reportingcontent can be broken down into qualitative and quantitative

emissions inventory dataThis section includes the qualitative information that agenuiest
reportthroughthe GHG Reporting Portal These requirements are summarizedable2-1 and

explained below

Table 2-1: GHG Inventory Qualitative Reporting Requirements

Qualitative Reporting
Category

Required Information

Agency Reporting Point
of Contact (POCs)

Agency
POC information ohigency staff responsible fire GHG inventory

Reporting Period
Information

Fiscal year

Number of employee®nsite contractors, and/or visitors
Number of square feébr goatsubject(GS)and goalexcluded(GE)
buildingg

Inventory Calculations
for Current Reporting
Year

Emission categories inventoried
Data sources and uncertainty in data quality
Tools and calculation methodologies used, if ajailie

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
Inventorymanagement plarf availabke

Known or potential doubteounting

Second or third-party verifier, if applicable

Other Information

Other information as necessary to explain report

Agency Reporting?oint of Contact POC)

Each

GHG inventory.

a GaniorSuystaisability Officer (SSO)is ultimatelyresponsibleor submitting the
agency GHG inventory andertifying its accuracy. Agency reportingPOCs are designated
agency staff responsible for addressing general and technical questions regarding the agency's

Given the inént 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. Furthidormation on determination of GE buildings can be accessed

atwwwl.eere.energy.gov/femp/pdfs/exclusion_criteria.pdf
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Reporting Period Informaton

Identify the fiscal year of the data reportefigencieswill reporthow manyemployeesonsite
contractors, and/or visitothey haveto facilitate data analysisnd normalization. Thesedata
may also be necessamyepending on which calculation mettologies an agency chooses to
adopt. Facility square footage data, which is already reported for energy reportintjkevilise
facilitate datanormalization anénalysis.

It is important to recognize that while EO 13514 excludes certain sources ohIFEdG
emissions from agency GHG emissions reduction targets, these exclusions do not apply to

agency comprehensive GHG inventories. Wher e
emissions from excluded vehicles and equipment and from electric poaducpd and sold
commercially to other parties in the cdurse o
from the agencyds inventory.

Inventory Calculations forthe Current Reporting Year
For each emissions category, the agenagtdescribehe fdlowing:

e Whethertheemissiors categoy is currentlyexcludedrom agency GHG reduction
targets

e Sources of data used
e Any uncertainty in data qualityncluding potential errors or omissions in the data

e Any additional tools or methodologies utilizém advancedmethodologyor voluntary
reporting

Changes in GHG Inventory

Agenciesmust include the degree to which the following potential changes from the prior
reporting year hae impacted their inventoryand should explain the key reasons for these
changes:

1. Changes in calculation or estimation method#&/here an agency chooses to use a
advancedmethodology,it mustindicate whichoneit applied. Becauseany 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 changelf an agency wants to employ a different methodology from that
stipulated in thenmain Guidancedocumentor this TSD, the agencymust first discuss
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 boundaiyescribe how the list of exclusions and exemptions
reported, as well as otheadtors may have <changed the agen

® Both the utility and accuracy of a GHG emissions regeptend 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.

For FY 2010 reporting, agencies stsbabmpare 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 recalculati®ummarize chares in base year and
subsequent year calculations (€&®apter5.4 of the mainGuidancedocumentfor more
informatior). Agenciesmay also describe how any adjustmemdésemission factors,
especially Emissions and Generation Resource Integrated Datale@¥eIY) output
emission ratesaffected their past inventories.

4. Other changes in emission®\gencies may summarize other changes in emissions that
did not trigger a base year recalculation.

5. Anticipated changes for next reporting periodndicate any known ro anticipated
changes in organizational boundaries in future years that may affect the invefRtory.
instance Jong-term or temporary planned changesam a g enissiogy drgperations
may significanty impact GHG emissionsAgencies should report sachanges to the
extent they consider them relevant to understanding theléwghsummary and trends of
emissions reported.

Verification and Validation

Agenciesmustdiscuss their approach for verification and validation, whdtherany changes
foreseen in this approach for the next reporting yeagencies must also identify and
acknowledge any known or potential doubtaintingwithin their inventory If an agency used
second or third-party verification, the verifiér sontact information must dested. See Chapter
6 of themain Guidancedocumentor more information on verification and validation.

2.2. Quantitative Inventory Data Requirements

Agenciesmust report activity data inputs and/or GHG emissidos each emissions category
throughthe GHG Reporting Portal This section lists thelefault data elements for reporting
scope 1, 2, and 3 emissichdata reported by the agenmustbe summed to the highest level
within the agencyto encompass albperating units Agenciesmust maintain records fothe
underlying data inputshat feed into the agendgvel GHG inventory. The GHG Reporting
Portal will maintain record$or each yeareported including the chosen GHG methodology
(default or advancell for each yearand the resultingGHG emissions. The sum ofCO.e
emissionswill be calculated foeachemissions catego@nd 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. lItimsportant 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 comprehensi
may e x c | tamnessionsifrom exeuded vehicles and equipment and from electric power
produced and sold commercially to other part:.

® |t 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 aogikedused for proxy data
calculations in their inventory reports.
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are not excluded f r Agenctesmestrepgrtescopeyléesiissionsfol nt or y .
major categories: stationary combustion, mobile combustion, fugitive emissiodsprocess
emissions. Agencies that do not have any process emissmust provide a statement that
emissionsn that category daot appy to them

Stationaryand Mobile Combustion

All agency scope 1 stationary and molmitenbustioremissions datenust bereported in units as
indicated in th@iDefault Dat& column ofTable2-2. Agenciesmustreport the fuel use and total
of each GHG emitted if using tlelvancednethod for mobile sourcésBecause agencies will
also be using th&HG ReportingPortal for FEMP energy reporting, they must repernissions
from goalsubject (GS) energy, geakcluded (GE) energy, neiteet vehides and equipment
(VE), and fleet vehicleseparatelyaccording to the definitions previously established utlger
Energy Policy Acf{EPAcY) of 2005, EO13423, andhe Energy Independence and Security Act
(EISA).

It is important to recognize that whileOE13514 excludes certain sources of Federal GHG
emissions from agency GHG emissions reduction targets, these exclusions do not apply to

agency comprehensive GHG inventories. Wher e
emissions from excluded vehiclesd equipment and from electric power produced and sold
commercially to other parties in the cdurse o
from the agencyds inventory.

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

total quantity of C@ CH,, N,O, HFCs, PFCs, and $k metric tons, respéigely.
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Table 2-2: Data Needed forRequired Reporting: Scope 1 Emissions from
Stationary and Mobile Combustion

Emissions Current AVETIEEE
Catedo Default Data Reportin Methodology
gory P 9 Available?
e GSandGE for natural gas e FEMPEnergy No
e Volume [KCUFT] or energy content [BBtU Reporf
e GSandGE for fuel oil, gasoline, and
Stationary liquefied petroleum gasekRG)/propane | ° EIZMOF;tEnergy No
Combustion e Volume [KGal] or energy content [BBtu] P
(agencyowned | ¢  GSandGE for coal and othemunicipal e FEMPEner
and-controlled solid wastgMSW) oot gy No
heat and steam| ,  \ass Bhort tors] or energy content [BBtu] P
e GSandGE for biofuels and biomass e FEMPEner
¢ Volume [KCUFT or KGal], massshort Report 9y No
tong], and/orenergy content [BBtu] P
o Fleet andvE for compressed natural gas
(CNG), gasoline, diesel, LPG/propane,
aviation gas, jet fuel, navy special,and | ¢ FASTsysem
Mobile Fossil other _ e FEMPEnergy Yes
Fuel @ll e Gasoline GallorequivaleniGGE], Report
agencyowned Volume [KGal orKCUFT], andbr energy
and-controlled content [BBtu]
vehicles, e Fleet andVE for ethanol and biodiesel
aircraft, etc.) blends, such a&85, biodiesel (B20jand e FASTsysten
biodiesel (B100) e FEMPEnergy Yes
¢ Biofuel content $uch a®6 ethanol) Report
¢ Volume [KGal] or energy content [BBtu]

Required Biogenic Emissins Reporting

Biogenic CQ emissions are generated during the combustion of biofuels and bioFasthe

FY 2008 base year and FY 2010 annual inventories, agenciescleady identify and report

scope 1CO, emissions associated with the biogenic portd biofuel and biomass combustion.
Biogenic emissions are not subject to agency redudtogets at this time. Agencies are
required to report the biogenic G@®missions generated by these combustion activities, where
data are availableFor the FY 208 base year and FY 2010 annual inventories, agencies must
identify and report scope 1 G@missions associated with the biogenic portion of biofuel and
biomass combustionlt 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.

" 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[KGalktc.) rather than more common units (e.g., [SCF], [MMBtu], [Gal], etc.).
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Fugitive Emissions

All agency scope 1 fugitive emissions datast bereported in units as indicated in thelfault
Datad column of Table 2-3. If advancedmethodologies are used, the agency scope 1 fugitive
emissionsnust bereported ilmetric tons M T) for each GHG emitted.

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

. Advanced
If;r;;zs'gns Default Data Current Reporting Methodology
gory Available?

Fluorinated Gases | » Mixed refrigerant and/orF-gas | | Facility Title VI

(F-gasek material type : i
hydrofluorocarbong ¢ Amount charged or issuelih] . gzgﬁlrg?nr;ifg;l;s Yes
(HFCs,  Amount returned to the suppl] | Facility hazardous
perfluorocarbons system, including recovered materi);I maagement
(PFCs, Sk from equipmentip] 9
On-Site e Population serve(includes e Facility human resource
Wastewder employees, osite contractors records Yes
Treatment and visitors) e Facility security records

. e Facility Title V
On-Site * Landfill open date reporting materials

Landfill/Municipal | * Landfill close date e EOs13423and13514 Yes

Solid Waste ¢ grc;tglten[Ziso?[ﬂx)Srs}N disposed solid waste and
diversion rgorting

o Facility Title V,
Mandatory Reporting
Rule (MRR) and/or
Emergency Planning Yes
and Commuity Right-
To-Know Act (EPCRA)
reporting

e Agency and facility-specific

Others data required

Process Emissions

All agency scope 1 process emissiomsst bereported inmetric tons MT) for eachGHG type
emitted. There are no default methodologies ffwocess emissiorzecause thegre site andor
processspecific. Instead, Appendix A.8 listmethodology references for specific types of
process emissions.If agencies have process emissidnswhich the list of methodology
referencesdoesnot appy, they may consult wittCEQ and OMB to identify an apmpriate
methodology.

Some agencies may find that supporting data on their process emiasealseady used to
prepare their reports under t0&A Title V, EP A6 s Gr e e MRRoEPERA 313  axic
Release Inventojyand otheprograms. Agencies arercouraged to leverage data directly from
their existing regulatory complianaata collection and calculation efforts, as appropriate.
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Agencies may voluntarily report other scope 1 emissiou®luntary reporting refers to the
reporting of emissions thatodnot 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 Farsed
example, ageries may voluntarily report necovered GHGs with high global warming
potentials, such as nitrogen trifluoride ()lF

Required Scope 2 Data

Agenciesmustreport emissions in five major categories: purchased electricity, purchased steam,
purchased hot wet or chilled waterpurchasedombined heat and power, and west&nergy
purchased steamWhen reporting combined heat and power, agemoiestuse the appropriate
method whichdepend on whetheiit purchased electricity, steamnd/or hot water All agency

scope 2 emissions damaust bereported in units as indicated in thiBefault Dat& column of

Table 24.

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

Emissions Current AEVETEIL
Default Data . Methodology
Category Reporting Available?
Purchased GS and GE electricity consumed [MWh] FEMP Energy No
Electricity by eGRID subregion and U.S Territory Report
Purchased Stean Steam and hot water consumed [BBtu] FEMP Energy
Hot Water, or Coding demand [BBtu or Ton H Report ves
Chilled Water oding demand [BBtu or Ton Hours] p
Combined GS and GE electricity consumed [MWh]
Heating and by eGRID subregion ;EMOF;eEnergy Yes
Power Steam or hot water consumption [BBtu] P
Purchased Stean Steam consumedBtul] FEMP Energy
from Waste to ; . Yes
E Default eGRID derived emission factors Report
nergy
Renewable energy, or RECs, purchased
Renewable [MWh]
Energy Purchase eGRID subregions in which the renewab FEMPEnergy
energy was generated i No
and REG . Reporf
Generator onor off-agency site and
Purchases :
whether on the agency side of meter,
separately metered, or off grid

* Requires new level of disaggregated data for eGRID subregion.

A Requires new source location information for eGRID subregion level.

Agenciesmusttrack and repa the requisite data separately for each calculation methoddlogy.
For purchased electricity, dataust be reported separately for each eGRID subregamu

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

emission factors. This allowance recognizes that agencies in tf@tiait would require a unique determination
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emissions will be calculated by the GHReporting Prtal using the most recent eGRID
subregionoutput emission ratéactors. Because agencies will also be using @81¢G Reporting
Portal for FEMP energy reporting, they must repgaoalsubject (GS) and goaxcluded (GE)
energy separately according to the definitions previously established under HRACtEO
13423, and EISA.

FEMP will use the same data classifications as exidtegeralenergy repomhg to the extent
possible. If agencies utilize theefaultcategory, the GH@®eporting Brtal will use the reported
activity data tothe greatest exte feasible toautomaticallycalculateemissions foreach of the

six respectivdaypes of GHGs separately and express the totaMi CO,e. Otherwise, the data
entered into thadvancednethodology categories should consist of both the energy used and the
MT for each GHG emitted.

Renewable Energy and RECs

e Agencies must separately report purchased renewable energy, including renewable
energy certificates (RECs) thate beingapplied to reducagency scope @lectricity use
Reporting must be consistent wigxisting renewable energy guidance and Chapter 4 of
the main Guidancedocument Agenciesmustprovide the following information related
to all RECs purchased:

0 Sourcetype
0 Location or eGRID subregioof theenergy generation project producing the REC
¢ Amount of renewable energy associated with the REC [MWh or BBtu]

¢ If the generator isn-site identification of whether the generator is on the agency side of
themeter, separately metered, or-gffd.

e The eGRIDsubregiomonbaseloadutputemission ratéactors will beusedin the GHG
Reporting Portal so thetotal MT CO,e of each REC purchase@dn be automatically
calculated.

RequiredFY 2010Scope 3 Data

Because efforts to account for scope 3 emissions are new and recognized methods for calculating
emissons are just emerginghe Guidance utilizes a phased approach to inclusion of scope 3
emissions in agency inventorieslnitial efforts focus on accounting for scope 3 emission
categories for which reliable and accessible data are available for estieraisgions, and for

which more detailed calculation methodologies have been establifhedkey is to continually

improve scope 3 data qualitpver time, new methodologies and procedures will be included in
revisions to the TSD to improve the FederalGer nment 6 s abil ity to accc
emissions through the inventory procesSxamples of areas to be added over time include
emissions from the following:

e 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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e Vendors, contractors and supply chain,

e Prodution 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
scope93 categories where the agency quantified a baseline (in term<aL®) in their scope 3
target:

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

e Federal employee business air travel

e Federal employee business ground travel

e Federal employee commuting

¢ Contractedalid waste disposal (Municipal solid waste that is sent to a landfill not owned
or operated by the agency)

e Contracted wastewater treatment (Municipal wastewater that is sent to a wastewater
treatment plant not owned or operated by the agency)

e T&D losses asociated with purchased electricify.

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 privasector and GSA leases.

e Additional scope 3 categories as directed by CEQ.

All agency scope 3 emissions dataist bereported in units as inclited inthei Def aul t Dat
columnof Table2-5. For business air travel, agenciesy coordinate with GSA teeportdata

into the GSA Travel MISool or with their travel agent to obtain employee air travel data
through other meansee AppendixXC.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 (Talle Anformation on commuter

travel can come from national or regional travel survey data for the default category or through
agency or sitespecific commuter surveys using the advanced methodoldggncies should
coordinate with their facilities to invegate the availability of commutedata and/or existing

surveys.

° Base year inventories should be provided for all of emission categories reportedtoRéfapter 5.4 for more
information on calculating base year inventories when FY 2008 data is not available.

1° 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, tlefault methodology in th&HG ReportingPortal will use the

tons disposedf and the default values provided in Appen@ix8.1 Agencies may alternatively
coordinate with their waste contractors for ssecific 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 methodologgencies may
alternatively coordinate with their faciligvel providers for the variables necessary to calculate
advanced emission estimate§.&D losses from purchased electricity will be automatically
calculated in the GHG Reporting Portal because enmssace based on the emission factors for
scope 2 data already submittedf. using the advanced methodologies, agencies must report
scope 3 emissions metric tons MT) for each GHG type emitted.

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

. Advanced
%r;;z&gns Default Data Current Reporting Methodology
gory Available?

Federal Employeele Passenger Name Record ¢ PNRs currently submitte
Business Air (PNR) from Travel Agent sen to GSA No
Travel to GSA e Agency Travel Reporting

e Purchased electricity [MWh]
T&D Losses by eGRID subregion e FEMPEnergy Report No
Contracted «  Municioal solid waste e EO 13423 & EO 13514
Municipal Solid dis osgc[short tond Solid Waste and Yes
Waste Disposal P Diversion Reportig
Federal Employee|e Mode of transportation
Business Ground e Distancetraveled data, in e Agency Travel Reporting Yes
Travel miles

e Frequency of commute

e Average onavay distance
Federal Employee traveled by employee per daj :

X 1 Y
Commuting e Percentage modes @ahsport * Nocurrent reporting es
used by employees (such as
personal vehicle, train, bus)

Contracted
Wastewater ¢ Number of employees serveq e No current reporting Yes
Treatment

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

Voluntary Scope 3 Reporting

Agencies mayoluntarily report additional scope 3 emissions resulting from unique activities for
which no methodologies are provided within this Guidangeluntary reporting refers to the
reporting of emissions that do not curreriigve 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 calcul ation methods
Some examplesf such activities associated with land management agencies include emissions
associated with the following:

e Visitors to Federal sites (e.g., National Parks)
e Third-party oil, gas, and coal mine leasing activities

¢ Enteric fermentation, where releases odnulivestock not owned by an agency, but
occur on Federal land

e 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 acthisted.

appoach 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 calcuoletioodologies

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 |
report emissions within the inventory process.

2.3. Emission and Conversion Factors

To ensure accurate GHG inventories, appropriate emission and conversion fagsbrbe
appliedconsistently across the governmefmhis section describes the factors used irdfault
calculation methodologiesAs necessarythis 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 indbisimentwere selected lmause of their
applicability toFederaloperations, 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 tBBA MRR given top priority when
applicable, followed by otheFederal sources. Emission factors and methodologies were
selected from the following sources:

1. EPA,Mandatory Greenhouse Gas Reporting Rule (MRR), Federal Redstaber 30,
2009, seevww.epa.gov/climatechange/emissions/ghgrulemaking.html

2. EPA,Climate Leaders Program, Technical Guidansee
www.epa.qe/stateply/resources/index.html

3. EPA, Inventory of U.S. Greenhouse Gas Emissions and ,3ieks
www.epa.gov/climatechange/emissions/usinventoryreport.html

4. EPA,eGRID Techital Support Document, Chapter Seewww.epa.gov/egrid

5. DOE,1605(b)Voluntary Reporting of Greenhouse Gases Program, Technical
Guidelines seewww.eiadoe.gov/oiaf/1605/gdlins.html
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www.eia.doe.gov/oiaf/1605/qagrpt/index.htrahd

www.eia.doe.qgov/oiaf/1605/emission factdtml

6. EIA, Emissions of Greenhouse Gases in the United Statesimentation and Emission
Factors, seeww.eia.doe.gov/oiaf/1605/ggrpt/documentation/pdf/06382606%29.pdf
andwww.eia.doe.gov/environment.html

7. International Panel on Climate Change (IPCZD0Q6 Guidelines for National
Greenhouse Gas Inventorjesewvww.ipccnggip.iges.or.jp/public/2006gl/voll.html

Emission and Conversion Factor Sources

Tale 2-6 summarizesmission and conversion factor sources used throughoul $iis

Table 2-6;: Emission and Conversion Factor Sources

Emission
Applicable Emissions Factor Tvpe Default Methodology | Factor Applies
Scope Categories yp Emission Factor Source| to Advanced
Methodology?
Global warming EPAMRR, Table Al to Yes
Al All emission potentials Subpart A of Part 98
scopes :
i categories Conversion factors EPAMRR, Table A2 to Yes
Subpart A of Part 98
_ CO, emission factors
Stationary andHHVs forvarious | £ AMRR, Table Gl to Yes
combustion types of fuel Subpart C of Part 98
(agencyowned CH. and NO emiss
and-controlled | =% #7 fo'}vafi’:lf‘ssf”es EPAMRR, Table GLto | Equipment
Scope 1 | Neatand steam of fuel YPES Subpart C of Part 98 specific
(including _ -
biogeng. | MoDle ion | andtiiva forvarious | EPAMRR. Table Glto |yl
combustion Subpart C of Part 98
(agencyowned | types of fuel
and-controlled | cH, and NO emission .
vehicles, fac?ors for various types EPAMRR, Table C1 to Vehide-
airplanes, etc.) | of fuel Subpart C of Part 98 specific
Emissionmodel EPAMRR, Table HH1 Yes
Landfill/MSW : to Subpart H of Part 98 . P
equation defaults site-specific
Scops 1 and Lan@GEM
and3
Wastewater CH, emission EPAInventory of U.S. Yes,
Greenhouse Gas . -
treatment factorgmodel . . site-specific*
Emissions and Sinks
EPA, eGRID Output
Purchased CO?’ C.:H“ ?nd N’Ob Emission Rate Summary /
electricity emission factors by Tables and DOE 1605(b) N/A
Scope 2 eGRID subregion Emissi
mission Factors
Purchased CO,, CH,and NO DOE 1605(b), Technical No,
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Emission
Applicable Emissions Factor Tvpe Default Methodology | Factor Applies
Scope Categories yp Emission Factor Source| to Advanced
Methodology?
steam or hot emission factors Guidelines plantspecifi¢
water
Chilled water CO;, CH, and NO DOE 1_605(b), Technical No,
emission factors Guidelines plantspecifi¢
Combined Electricity, steam, and EPA’ ‘?GR'D Output
heating and hot water C®, CH, and Emission Rate Summary No, g
o2 Tables and DOE 1605(b)| plantspecifi¢'
power N,O emission factors . o
Technical Guidelines
Purchased
steam from Steam C@ CH; and : No, )
wasteto- N,O emission factors EPA, eGRID Derived PlantSpecifi¢*
energy
Eﬁgrewable (e:I‘gIZSSOHIf: ?:cdtol\r&sob EPA, eGRID Emission Yes
9y rs by Rate Summary Tables
purchases eGRID subregion
Business air Custom air travel C&)
CH, and NO emission | GSA Travel MIS N/A
travel
factor model
EPA eGRID and DOE
T&D losses Loss factors 1605(b), Techical N/A
Scope 3 Guidelines
Ground Vehicle CQ, CH, and Yes
business travel| N,O emission factors EPA Climate Leaders,
Commuter Public Transit CQ CH,, | Optional Emissions
and NO emission Guidance Yes
travel
factors

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

specific variables.

A 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 utilityvider.

Scope Dutput EmissionRateFactors and Reportindy eGRID Subregion

For scope 2 electricity, th@HG Reporting Portakill use the eGRID subregioputput emission
ratefactors provided by thEPA eGRID database to calculalefaultcategory GK5 emissions.

This database divides the electric grid into 26 subregions with unique emission factors based on
the regional electricity generation mi¥igure2-1 shows the eGRID subregionap illustrating

the appoximate boundaries of the eGRID subregions, which are not all defined by clear
geographic boundaries but by wutility areas.
appropriate eGRID subregion for a particular facility or buildin§ee

www.epa.gov/powerprofiler
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Agencies are responsible for reporting their electricity usage according to sthgsgions.
Agenci es can ZiRaqle ta thd carespbndingyeGRID subregion using the EPA
Power Profiler websité! Agencies reporting facilities in U.S. territories @roosing to report
facilities in foreign nationsnustuse emission factors from DOE 1605(b) Technical Glirgs*?

Figure 2-1: eGRID Subregions

' EPA Power Profiler. Seeww.epa.gov/powerprofiler
2 DOE 1605(b) Emission Factors. Seew.eia.doe.gov/oiaf/1605/emission_factors.html
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Appendix Ad Calculating Scope 1 Emissions

This appendix describes the scope 1 emission sources most commonly operaesterday
agencies, as well as required data, recommended data sources, defaditend advanced
calculation methodologies.

This appendix provides calculation methodologiegHerfollowing

e Stationary combustion: electricitgteam, heating
e Biomass combustion

e Mobile combustion: fossil fuels

e Mobile combustion: biofuel

¢ FugitiveF-gas emissions

e Wastewater treatment

¢ Landfills andsolid waste facilities

e Industrial process emissions.

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

Description

Scopel stationary combustion emissions result from the generation of electricity,ohneat
steam from sources owned and controlled byatipency. This includes emissions from use of
boilers, furnaces, turbingeand emergency generators.

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

Data Sources

The default methodology is a fualse method, rather than direct emissions ioong (i.e.,
continuous emissions monitoring) adirect sampling,as fuel use is already tracked and
reported to FEMP annually. If a source is not currently reported to FEMP but witam
ageng& operational control, these data may be available in fuék or delivery receipts,
contract or agency purchase records, stock inventory documentation, or maintenance records
on turbineor emergency generators, furnacasd boilers.(See Table AlL.)

13 In the EPA MRR, thispproach 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 gag
coal, fuel oil,diesel, gasoline, propane, and other | ¢ FEMPEnergy Report
fuels consumed by generators and/or turbines

Steam Production: Total amount of fuels consume( ¢ FEMP Energy Report

Heat: Total amount of fuels consumed e FEMP Energy Report

Emission Factor e SeeTable B2

Calculation Step¥’

The methodology used to calculate scope 1 emissions from stationary combustionbgdiescr
below. Using thedefaultmethodology, agencies will enter the activity data from step 1 into
the GHG Reporting Portal.To the greatest extent feasiblagtportal will conduct steps 2
throughb.

1. Determinetheamount of fuel consumed annually

Determie the appropriate G@mission factors for each fuel

Determine the appropriate Glend NO emission factors for each fuel

Cal cul ate each fuel 6s méit®nsdh) ssi ons and co

a s D

Convert CH and NO emissions ttT CO,e and determinthetotal emissions

Step 1 Determinetheamount of fuel consumed annually

l denti fy al/ fuel s ¢ o mbMushtofethikse aldta shohl@ alreadyebe@ c y 6 s
collected and reported at the agency level inRB&P Energy Report. When needed, the
agencyshould convert the fuelse data from physical units (mass or volume) to energy units
(million BTU, or MMBtu) using theHHVs available inTable D2.° These data are entered

into the GHG Reporting Portal.

Fuel consumed [MMBtu] = Fuel consumed [units of fle t ype] 6 HHV [ MMB

Step 2 Determine the appropriate G@mission factors for each fuel

The GHG Reporting Portatill identify the CQ emission factorby fuel type(seeTable D2).

Step 3 Determine the appropriate CHand NO emisgn factors for each fuel

1 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,
20009.

15 Also see TSD MRR Stationary Sources, 40 CFR 98, Subpart C, Tallles@ G2 for emission factors.
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The GHG Reporting Portatill identify the CH, and NO emission factors by fuel typé.

Step4d Cal cul ate each fuel OmetriGEHIGME MIi ssi ons and c

The GHG Reporting Portabill multiply the annual fuel consumed §p 1) by the emission
factors for CQ(Step 2), as well as the fuel consumed by emission factors fpa@HNO. It
will convert units intanetric tons KT).

Equation A-1: Stationary Combustion GHG Emissiond’

CO,emissions [MT] =
Fuel consumed [MMBtup GeOmi ssi on factor [ kg/ MMBt u]

(a2

CH4 Emissions [MT] =
Fuel consumedse MMMBt oh Ha€Hor [ kg/ MMBt u]

¢

N>O Emissions [MT] =
Fuel consumegd [eMVMBtsui]Jond fMctor [ kg/ MMBt u]

Step 5 ConvertCH, and NO emissions tMT COe and determinghetotal emissions

The GHG ReportingPortal will use thelO0Oyear global warming potentia{GWP) values
(found in Table D13) to convert CH and NO emissions to units of G®. The portal will
sum emissionfrom all three gases to determine tdval CO.e.

Equation A-2: Stationary CombustionMT CO ,e Emissions

CO.e Emissions [MT CQe] =MT CO, + (MT CH,6 GGWP) +(MT N,O 6,0 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 =Fuel consumed [KCUFf]] 8 HHV [ MMBt u/ {
consumed = (100 [KCUFT] & 1000 [®*JMMBlu/kcQUFT] ) ©
[MMBtu] = 102.8 [MMBtu]

Step 2 Determine the appropriate G@mission factors for each fuel
The CQ emission factor for natural gas is 53.02 kg, ®MVIBtu.

16 If the agency wishes to pursue a more advanced approach, it may substispedaiie emission factors using
data that consider the emnde sector (suctsa&ommercial 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 Registogal Government Operations Pratl (2008), Table
G.4.
YFor clarity, the symbol f060 has been used to indicate

18 Standard cubic feet (SCF).
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Step 3 Determine the appropriate CtndN,O emission factors for each fuel
The natural gas emission factors @i, and NO are 1.0 x 16 and 1.0 x 10 kg/MMBtu.

Step4Cal cul ate each fuel s GHG emi ssions and

Equation A-1: Stationary Combustion GHG Emissions

CO, =Fuel consumed,emMMNMBE ojn & a€C®or [ kg/ MM
Emissions =102.8 [ MMBtu] o0 53.02 [kg/ MMBtu] o0 (
[MT] = 5.450 [MT CQ]

CHy4 =Fuel consumedse MMMBt oh ©6acCHor [MTkg / MMI
Emissions =102. 8 [ MMB10G[]k @/ MMBt x] 6 0.001 [ MT/ k
[MT] = 1.028 x 16°[MT CH,]

N,O =Fuel consumeg [eMNVMBtsu]Jono fctor [kg/ M
Emissions =102. 8 [ MMBt'ti[]k g/ MMBt ] 180 0. 001 [ MT/ k
[MT] = 1.028 x 10’ [MT N,0O]

Step 5 Convert CH and NO emissions to MT C® and determine total emissions

Equation A-2: Stationary Combustion MT CO.e Emissions
MT CO, + (MT CH,6  GGBIWP) + (MT NO 6,0 GWP)

Enigsziins = 5450+ (1.028x 166 21) + '{61.300MY x 10
= - .
[MT CO] - 5.450 + 2.159 40°+ 3.187 x 10

5.455 [MT CO€]

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughd
of the calculation steps abovAs such resultfrom this example may differ slightly fronesults generateusing
the GHG Portal.**

No advancednethodologies for stationary combustion are available for reporting.
A.2. Stationary Combustion: Biomassand Biofuel

Description

Biomass combustion emissions usually come from boilers, backup generators, wood stoves,
andincinerators. Biomass can include wood (coraips, pellets, etc.)Biofuels can include
landfill gas and biodiesel in generators.

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

These calculations mirror the stationary combustion neketfsee Appendix A.land are
summarized here. Biomass CQ must be calculated separatedyd clearly identifiedas
biogenic emissionand reportedn scope 1 The GHG Reporting Portalill account for CH
and NO emissions as scope (See Table A2))

Table A-1: Biomass CombustionDefault Data Sources

Data Element Preferred Source

Biomass by type:Total amounfMMBtu] | ¢ Agency records

Emission Factor e SeeTable D2 by fuel type
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Calculation Steps

Thedefaultmethodology includes the following stephe GHG Reporting Portal will use the
data entered by tHederalmanager in step 1 to complete steps 2 through 5.

1. Determine the amourif fuel consumed annually

Determire the appropriate G&@mission factors for each fuel

Determine the appropriate GlEnd NO emission factors for each fuel

Calcul ate each fuel 6ghen@MI emi ssi ons and

a s~ D

Convert CH and NO emissions td1T CO,e and determinghetotal 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 ust

Fuel = Fuel consumed [shortton§] HHV [ MMBt u/ t on]
consumed =134 [short tons] 06 15.38 [ MMBtu/ shoi
[MMBtu] = 2,060.92 [MMBtu]

Step 2 Determine the appropriate G@mission factors for each fuel
The CQ emission factor for this example is 93.80 kg/MMBtu.

Step 3 Determine the appropriate GtandN,O emission factors for each fuel
The wood waste emission factors @i, and NO are 0.032 and 0.0042 kg/MMBtu.

Step4Cal cul ate each fuel s GHG emi ssions and

Equation A-1: Biomass Combustion GHG Emissions

CO, = Fuel consumed [MMBtup GeOmi ssi on factor [ kg/ MM
Emissions =2, 060. 92 [ MMBtu] o6 93.80 [ kg/ MMBt u]

[MT] = 193.31 [MT CQ]

CH, =Fuel consumedsemMMBBtE on & aCkHor [ kg/ MM
Emissions =2, 060. 92 [ MMB[kgiMMBtG] 63 .02 00114 MT/ k g]

[MT] = 6.59 x 107 [MT CH,]

N.O =Fuel consumeg@g@ [eMVMBtsu]lJondo fctor [kg/ M
Emissions =2, 060. 92 [ MMWBE k¢/ MMBt @] 6 0.001 [ MT/

[MT] = 8.66 x 10°[MT N,0]

Step 5 Convert CH and NO emissionsa MT CQe and determine the total emissions

Equation A-2: Biomass Combustion MT CQe Emissions
U Reported as scope 1 emissions:

COe = (MTCH,6 GGWP)+(MTNO 8,0 GWP)
Emissions = (0.065qMTCH, © 21) + {OP3m087 [ MT N
[MT CO €] = 1.385 MT CO.€] + 2.683MT CO.€]
= 4.08 [MT CO.€]
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U Reported as biogenic iacope 1:

CO.e = MT CO,
Emissions = 193.31 [MT COj
[MT CO ze]

** Note: Example has been provided for demonstration purposes only and has rounding imposed through
of thecalculation steps aboveAs such results from this example may differ slightly from results generated U
the GHG Portal.**

A.3. Mobile Combustion: Fossil Fuels

Description

Vehicle fleets are the primary source oblile fossil fuel emissions, btihey canalso come
from nonhighwayvehicles §uch asagriculture equipment), research aircraftd waterborne
vessels. Fuel types include gasoline, diesel, aviation gasAJ&NG, LPG,liquefied natural
gas (NG), E-85, and other fuels derived from fossil lfgeurces.

Most CQ emissions, which account for the majority of emissions from mobile sources, can be
calculated using fuel consumption data already reported td-A8T systemfor both the
defaultand advancednethodology. CH; and NO emissions calculans vary depending on
emission control technologies and distance traveledIST systemfuel consumption data are
used for thedefault methodology. Agencies may utilize specific fleet composition and fuel
consumption to repottsing theadvancednethodobgy.

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

Data Sources

The default methodology uses the data already repoited=FAST and potentially other
analogousagencyspecific systems The GHG Reporting Portakill use default factorsto
automaticallycalculatethe CH; and NO emissiongo the greatest extent feasibléSee Table
A-3)

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

Data Element Preferred Source

e FAST system
e Other analogous agenspecific systems

e CO,: seeTable D2 by fuel type
e CH,and NO: seeTable D4 by fuel type
* This methodology applies to highway vehicles and alternative fuel vehicles, hatnmthighway

vehicles such as ships and aircraft. For those vehicles, estimatiory @h@MNO emissions is also
based on fuel consumption.

Annual Fuel Consumption: by type[Gal]*

Emission Factor
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Calculation Step¥

To calculate scoped mi ssi ons from mobile combustilon
consumption data available in the FAST system will be impatedmatically into the GHG
Reporting Porta(Step 1). Similar import arrangements may be possible with other analogous
agencyspecific systems, as necessarylhe portal will, to the greatésextent feasible,
automatically perform steps 2 through 7

1. Determine the total amount of fuel consumed by type
2. Determine the appropriate G@mission factors for each fuel

3. Determine the appropriate Glnd NO emission factors for each fuel using default
assumptions

4. Convert the Chland NO emission factors from g/mile to kg/gal of fuel using default
assumptions

5. Calculatethetotal CQ emissions and convetfiemto metric tons fMT)
6. Calculatethetotal CHs and NO emissions and convetitemto metric tongMT)
7. Convert CH and NO emissions t&IT CO.e and determinthetotal emissions

Step 1 Determine the total amount of fuel consumed by type

The FAST systemincludes agencievel information on fuel consumption per fuel typ&o

the greatest extent febte, these data will be automatically imported from the FAST system
into the GHG Reporting PortalAgencies should review this data for accuradye agency

can modify the imported data to correct inaccuracies or to include mobile emissions sources
not aurrently included in FASTBystembut under the operational control of the agendye

GHG Reporting Portaill automatically convert GGEto gallons using the conversions in
Table BD15.

Step 2 Determine the appropriate G@mission factors for each fuel

To the greatest extent feasibleetGHG Reporting Portal will select the appropriate emission
factor for each fuel. Table D2 showsCO, emission factors by fuel based on national fuel
averages.It will multiply the defaulthigher heating valueHHV) [MMBtu/gal] by the default
emission factor [kg/MMBtu] to determine the/ggl CO, emissionfactor automatically.

Step 3Determine the appropriate CHind NO emission factors for each fuel using default
assumptions

CH, and NO emission factors are developedgrams per mile.Because th&AST system

does not correlate fuel use by type of vehicle or mileage, this methodology requires significant
assumptions about the mobile inventory.conservatively estimates the amount of ,Gd

N>O emissions from molad sources by using a high emission factor under available control

19 EPA, Climate Leaders Technical Guidanbé&ect Emissions from Mobile Combustion Sourdday 2M08.
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technology from 2005 for the entire flé8t.The currendefaultcalculation estimates mobile

CH4 and NO emissions otthe basis oemission factors for a fleet of 2005 liginticks using

low emission vehicl€LEV) technology or advanced contralsee below) Agencies with

more detail on the vehicle fleet composition connected to fuel use can choose to use the
advancedalculation methodology described after this section, either withdtdl or weighted
averages per vehicle and fuel type.

For FY 2010 reporting, the GHG Reporting Portal will use the emission factors 200%a
gasoline lightduty truck with LEV technologyr advanced control®.0157 g NO/mile and
0.0148 g CH/mile). (SeeTable D4.%)

Step 4 Convert theCH, and NO 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 200&dligytruck
with a fuel efficiency of 16.2 miles per galidMPG) for the fleet? The GHG Reporting
Portal then will multiply the defaulMPG (16.2 MPG for FY2010) by the Chland NO

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

Converted mobile emission factor [kg/gal] =
CH,or N,O emissionfactor[g/mip Def aul t vehicle efficienqd

Step 5 Calculatethetotal CO, emissions and convettiemto metric tons T)

To determine C@emissions from mobile combustion, the GHG Reporting Portal will multiply
fuel use (Step 1) by the G@mission factor (Step 2), and then convert kgnric tons KT).

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

CO; emissions [MT CQ)] =
Vehicle fuel c o0 pesnui nspstiioonn f[agcatlolr O k@ gal ]

Step 6 Calculatethetotal CH, and NO emissions and convehtemto metric tons MT)

The GHG Reporting Portal will multiply the fuel use (Step 1) by the converted mobile
emission factors for CiHand NO (Step 4) and then convert kgrteetric tons MT).

% 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 thecend largest (and more conservative) géolgw emissions vehicles and advanced
control mechanisms. The average model yeasa@id NO emissions did not vary significantly between 2001
and 2005. Future revisions will revisit and update these assumpsioreswv emission factor data become
available.

2L EPA, Climate Leaders$/lobile Combustion Sourcellay 2008, Tables A, A-6, and A7.

%2 US DOT, FHWA, Highway Statistics 2005, Table VM See
www.fhwa.dot.gov/policy/ohim/hs05/pdf/vml.pdf
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Equation A-4: Mobile Combustion of CH, and N,O (Fossil Fuels)

CH4 emissions [MT CH,] =
Vehicle fuelcm s umpt i onse[ngasls]i oon GHact or [ kg/ gal ]

N>O emissions [MT NOJ =
Vehicle fuel c o seunmipstsiioonn [fgaadt]ord [Nkg/ gal ]

Step 7 Convert CH and NO emissions tMT CQO,e and determinthetotal emissions

The GHG ReportingPortal will use the GWRalues(found inTable BD13) to convert CH and
N2O emissions to units of G®. The portal will sum emissions from all three gases to
determine totaMT COe.

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

CO.e emssons [MT CO,e]=MT CO, + (MT CH,;6 GG®WP) + (MT NO 6,0 GWP)

Example A-3: Mobile Combustion (Fossil Fuels) Default 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 G@mission factors for each fuel

CO, = GasolineHHY [ MMBt u/ gal] O Gasoline emis
emission = 0.125 [ MMBtu/gal] o6 [70.22 kg/ MMBt u
factor = 8.78 [kg/gal]

[kg/gal]

Step 3 Determine the appropriate Ctind NO emission factors for each flugsing default
assumptions

The default emission factors for the default vehicle (light truck, LEV technology, 2005) ar
0.0157 g/mi foN,O and 0.0148 g/mi fo€H,.

Step 4 Convert the Cland NO emission factors from g/mile to kg/gal of fuel usingualéf

assumptions
CHy, = CH,emissionfactor[g/mip Def ault vehicle effici
emssion = 0.0148 [g/mi] O0 16.2 [mi/gal] &6 0.0
factor = 2.40 x 10" [kg/gal]
[kg/gal]
N,O = NO emi ssion factor [g/mi] &6 Defaul't
emission = 0. 0157 [3/[mini]/ gallle.d 0.001 [kg/ g]
factor = 2.54 x 10* [kg/gal]
[kg/gall
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Step 5 Calculate total CQemissions and convert them to MT

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

CO; = Vehicle fuel c o nesigsiop factoolky/gdlhg 1. J0 0d T O
emissions = 500, 000 [gal] o6 8.78 [kg/gal] o0 0.0
[MTCO, = 4,390 [MT CQ]

Step 6 Calculate total CHand NO emissions and convert them to metric tons (MT)

Equation A-4: Mobile Combustion of CH,and N,O (Fossil Fuels)

CHy = Vehicle fuel consmimpdgiiom ffagatd dr 6] KCd/
emissions = 500, 000 [ga'l kgdgal 300x 01001 [ MT/ kg]
[MTCH, = 1.20x10'[MT CH,

N,O = Vehicle fuel c o seunmipst siioonn [fgaad t] o rd@] [NK ¢
emissions = 500, 000 [ga'l kgdgal $406x 01001 [ MT/ kg]
[MTN,O] = 1.27 x 10" [MT N,0]

Step 7 Convert CH and NO emissions to MT C® and determine total emissions

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

COxe = MTCO+(MTCH,6 GG®WP)+(MTNO 6,0 GWP)
Emissions = 4,390 MT CO;] + (1.20 x 10 [MT CH,] & 2+X1.27 x 16} [MTN,O0] & 21
[MT COe] = 4,390 [MT CQJ + 2.52 [MT CQe] + 39.37 [MT CQe]

4,431.89 MT CQe

** Note: Example has been provided for demonstration purposes only anoumasng imposed throughout eac
of the calculation steps abovAs such results from this example may differ slightly from results generated U
the GHG Portal.**

A.3.2. AdvancedMethodology (User Calculated)

Data Sources

The advancedtalculation methodologuses data on annual mileage and fleet composition to
find fleetspecific emissions totals for Gldnd NO.

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

Data Element Preferred Source Alternate Source

e FAST system

e Dollars spent on fuel and averagy
e Other agency resources, sud

Annualfuel as theoperating and suoport price per unit of volume
consumption data by P 9 1PP ¢ Annual mikage and vehicle fuel
i management information
ype : economy reported

systemwhen applicable e Hours operated (offoad vehicles)

e Agency nonrfleet VE records P

Annual mileage by e Miles traveled estimates based 0
vehicle type, emission hours traveled and fuel economy
control technologyand . e Weighted average percentages ¢
fuel typer (for CH, and * Agency data on miles travelq vehicle type and efficiency data
N.O calculation only) from vehicle population
[mi] e Hours operated (offoad vehicles)
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e CO,: seeTable D2 by fuel
type

e CHyand NO: see TableD-4
throughD-6 by fuel type,
vehicle type, and combustior
technology

Emissionfactor

* This applies to highway vehicles and alternative fuel vehicles, but not thigbway vehicles such as ships
and aircraft. For those vehicles, £&hd NO emissions are estimated from fuel consumption raktzer
distance traveled.

Calculation Steps for CQEmissions

SeeAppendixA.3.1, Steps 1, 2, and 5 of tizefault Methodology, forCO, emissions. To
convert from GGE, use the conversions frable B-15.

Total fuel consumption [gal]= Total fuel [GGE] + G& factor [GGE/gal]

Calculation Steps for Cldand N,O Emissions

Although not required, agencies withdditional alternative activity data (i.e., fleet fuel
consumption by vehicle class) can choose to utilize #ldigancedmethodology to more

accurately eshate their fleet emissions.This increased accuracy can be usedoétter
estimate(and get credit foryeductions obtained tbugh certain fleet management strategies
(suchaxr eati ng a #@cl ean e Al@rnately if data onfspeetedntrok e hi c | e
technologies are not available, or are too labor intensive to generate, agencies can esiimate CH

and NO emissions using a weighted average of available control technologies by model year

and apply the sums to thedvancedcalculaton methodadgy (seeTable D4 for average

emission factors).

To calculate scope 1 Gknd NO emissions fronthe mobile combustion of fossil fuglslo
the following

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

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

4

. Calculate CHand NO emissions by vehicle type and conwbgmto metric tons
(MT)

5. Determine the total annubIT CO.e

Step 1 Identify the vehicle type, fuel type, andheology type of all the vehicles

The agency Federal fleehanagelis responsible for identifyingll vehicles under operational
control of the agency by vehicle type (passenger car;digtt truck, heawduty truck,andbr
motorcycle), fuel type (gasole or diesel), and emission control technolog¥Vs, moderate
control technologies, etc.)SeeTable D-1 for control technologies and emission facto&ee
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control technology®

Step 2 Determinethe mileage by vehicle type

For each vehicle type referencedTiable D4, theagency Federal fleehanagerdetermines
distance traveled for the reporting period.

Step 3 Determinethe appropriate emission factors for fuel and vehicle type

Theagency Federal fleehanager selects the appriate factors.(SeeTableD-1 and Source:

EPA Climate Leaders, Mobile Sources Guidance, Table -1. A See
www.epa.gov/stateply/documents/resources/mobilesource_guidance.pdf

% EPA, Climate Leader®irect Emissions from Mobile Combustion Sourdgspendix A, May 2008. See
www.epa.gov/climateleaders/documents/resources/mobilesource _guidance.pdf
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Table D-2, for emission fators by vehicle type and technologySee t he EPAGs Mo
Combustion guidance for weighted assumptions by y&ae weighted assumptions provide

the estimated emission factor by type of vehicle and yAdditional tables in Appendix Af

EPA ClimateLeaderdviobile Combustion guidangaresent the percentage of vehicles by type

in each year that was designed with the EPAOG:
vehicle population by type of technology is not known but date of purchakaoisn

Agencies should establighe information availabldor their fleet and use the best estimates

available

Step 4 Calculatethe CH,and NO emissions by vehicle type and contleemto metric tons
(MT)

For each category of vehicle type, technology, ared, theagency Federal fleehanagemill
useEquation A6 for CH,and NO emissions.

Equation A-6: Total Mobile Combustion of CH, and N,O (Fossil Fuels)

CH4 emissions [MT CH,] =

Tot al mil es trnamiesedopmi qcO®oCH[ g/ mi] o0 0.0
N>O emissions [MT NOJ =

Tot al miles OramebsdohmifpcdoN [g/ mi] o 0.

Step 5 Determine the total annudT COe

To determinehe total CQe emissions, thagencymanagemwill multiply by the appropriate
GWP valuefor each gas found ifable D13, and sums.

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

CO.e emissions MT CO,e]=MT CO, + (MT CH,6 GG®WP) + (MT NO 6,0 GWP)

Example A-4: Mobile Combustion (Fossil Fuels) AdvancedMethodology

U CO,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 dies€Cfiséllate Oil No. 2)

Step 2 Determine appopriate emission factors for each fuel

CO, = HHV[ MMBt u/ gal] o Di esel emi ssi on f acd¢
emission =0. 138 [ MMBtu/gal] o6 73.96 [kg/ MMBtu
factor = 10.21 [kg/gal]

[kg/gall

Step 3 Calculate total CQemissions and convert them to metric tons (MT)
Equation A-3: Combustion of CO2 (Fossil Fuels)

CO, = Vehid e fuel consummiisesmnohgdlactorCpDkg
emissions = 2, 350 [gal] o6 10.21 [kg/gal]l] o6 0.0(¢
[MT] = 23.99 [MT CQ]

U CH,and N,O Calculation

Step 1 Identify the vehicle type, fuel type, and technology type of all the vehicles
Thel 993 truckds average mileage is 15 m

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
miles.

Step 3 Determine the ppropriate emission factors for fuel and vehicle type
The CH,and NO emission factors for a diesel light truck with moderate emission contr
technology are 0.001g/mile and0.0009/mile, respectively.

Step 4 Calculate CH and NO emissions by vetie type and convert them to metric tons (MT)

Equation A-6: CH, and N,O Emissions

CH, = Total miles t,emvebedn[mafgtor CHkg/ mi
emissions = 35, 250 miles 0 0.0014 [g/mi] o 0. 0(
[MT] = 4.94x10°[MT CH,]
N,O = Tot al miles Oramebsdophmif hcdoN [ kg/
emissions = 35, 250 miles 6 0.0009 [g/mi] o 0. 0¢
[MT] = 3.17 x 16’ [MT N,0]

Step 5 Determine the total annual MT GO

Equation A-7: Mobile Combustion MT CO.e Emission® Advanced

COxe = MTCO+(MTCH,6 GG®IVP)+(MTNO 6,0 GWP)
emissions = 23.99 [MT CQ] + (4.94x10°[MTCH] o6 21) ®M{B0NL76x31
[MT CO.e] = 23.99 [MT CQ] + 1.04 x 10*[MT CO,€] + 9.83 x 15 [MT CO.€]

24.00 [MT CO.€]

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughg
of the calculation steps above. As such results from this example may differ slightly from results generate
the GHG Portat*
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Non-Highway Vehicles

A list of default emission factors for ndnghway vehicles are included irable D-3 to assist

in calculating emissions for aircraft, boats and ships, agriculture equipment, and vérerus o

vehicle and fuel typesEstimating emissions from thesenhighway vehiclesalso requires

data on the quantity of fuel consumed by fuel type$he same general calculation
methodology described for highway vehicles applies to-highway vehicles. For non

highway vehiclesecorded by hours traveled, agescshould use known vehicle efficiency

dataand report theesulting total fuel usage or mileag@dditional enissionfactorsfor non

hi ghway vehicles are avai laach/Tableon EPAOGs CIl i ma
www.epa.gov/stateply/documents/resources/mobilesource _guidance.pdf

A.4. Mobile Combustion: Biofuels

Description

Biofuels combusted in vehicles, such @ass, trucks, airplanesnd water vessels, produce
CO,, CH,, and NO emissions.Agencies should include GHind NO emissions as scope 1,
andCO, emissions should baearly identified andeportedin scope 1 as bgenic emissions.
The CH, and NO calcuations are the same as those outlinedppendixA.3. Because the
reporting requires separately addressing the biogenic an<iogenic fractions of fuels
separatelywithin scope 1 the calculation steps for the methodologies below distinguish
betweenCQO, emissions calculations aritiose fromCH, and NO. To the greatest extent
feasible, he GHG Reporting Portatill automatically separate these emissionthe default
methodology.

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

Data Sources

Use the FAST systemand FEMPenergy reportingdata for fuel consumption totals from
biofuel combusted by mobile sourgd@sable A5).

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

Data Element Preferred Source

Annualfuel consumptiordata by type

FAST systenmand other FEMP data reporting sourceg

CH, and NO: annu&fuel consumption

data by type e FAST systenand other FEMP data reporting sourceg

Biobased fraction of fuel e Calculated percentagé annual fuel consumption

e CO, seeTable D2 by fuel type

Emissionfactor e CH,;and NO: seeTables D-4 throughD-6 by fuel type
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Calculation Steps for CQEmission$*

To calculate scope@O,e mi ssi ons from mobil e combuwlti on
consumption data available in the FAST system will be impatedmatically into the GHG
Reporting PortaStep 1F°> The agencymust enterthe appropriate nofieet vehicle and
equipmentdataas part of thecFEMP energy reportingequirements To the greatest extent
feasible, he GHG Reporting Portal will automatically perform steps 2 through 4:

1. Determine the total amount of fuel consumed by type

2. Determinethebiofuel and fossil fuel portiagof each fuel type (blend)
3. Select the appropriate G@®misson factor foreachfuel type

4. Calculate the C@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, Fderal 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 fractiorredwable fuel with petteum.

For example, B20 contains 20 percent biodiesel and 80 percent diélsahise with ethanol
blends, E85 contains 85 percent ethanol and 15 percent gasBlerds lower than B20 and

E85 are not considered alternative fuels under the Energy Paticgf 1992. For example,

E10 isconsidered a standagasolineformulationand B5/B10 isonly consideredas standard
petralieselwith a fuel additive

When usinghe FAST system agencies do not have tonoern themselves with the conversion

of naturalgallons to gasoline gallon equivalent (GGE). For exanmgi@gency 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 interestedaaingtheseconversion
factors,refer toTable D15. 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 a®ralative fuel use. However, the-Bércent

of

di esel bl end counts toward the agencyds petro

Step 2 Determinethebiofuel and fossil fuel porti@of each fuel type (blend)

The fractional components of the biofuels have different carboremtntrequiring the CO
emissions for each fraction to be calculated separatéty.the greatest extent feasiblaget
GHG Reporting Portal will calculate the total amount of each fraction of fuel.

Step 3 Select the appropriate G@mission factor for fueype

# primary Reference: EPA, Climate Leaders Technical Guiddioe;t Emissions from Mobile Combustion
SourcesMay 2008.
% Additional agencyspecific analogous data systems may paéytbe linked to the GHG Reporting Portal.
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To the greatest extent feasibldiet GHG Reporting Portalill identify the appropriate
emission factor for each type anddtian of fuel(seeTable D2 for fuel emission factojs

Step 4 Calculate the C@emissions by biofuel and fossil fuel type

For each category of biofuel and fossil fuel type, the federal manager uses Equatitlm A
calculate their respective G@&missions.

Equation A-8: Biofuel CO, Emissions

Biofuel COzemissions [MT] =

Total fraction of biof,emi sshohukthctons]lhkg
Fossil fuel CG, emissions [MT] =

Total fraction of fossizbmfseiohnfhuebrc{)q

The GHG Reporting Portalill report CQ generated from the fossil fuel fraat as scope;l
the quantity of C@from the biofuel portion is calculated separatmiyl reported in scope 1 as
biogenic.

Calculation Steps for Cldand N,O Emissions

Use the method described Appendix A.3 to calculate theCH, and NO emissions irMT
CO.e. ReportCH,; and NO emissions for both fossil and biofuel componemtderscope 1.
There are no biogenic Gnd NO emissions from either fossil or biofuel mobile combustion.

A.4.2. Advanced Methodology (User Calculated)

Data Sources

Data sources for calating CO, emissions are the sameiaghe defaultmethod and sources
for calculating CHand NO are the same &s AppendixA.3.

Calculation Steps for CQ CH,, and NbO Emissions

The advancednethodology forCO; is the same as thdefault The CH, and N,O advanced
methodology is described lsppendixA.3.2. ReportCH,; and NO emissions for both fossil
and biofuel componentsnderscope 1. There are no biogenic GHind NO emissions from
either fossil or biofuel mobile combustion.

Example A-5: Biofuel Combustiond Advanced

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 biodiesietl 2,000 gallons of regular petrodiesel.

Step 3: Select the appropriate G@mission factors for fuel type
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The biodiesel emission factor is 9.45@@./gal and the petrodiesel (Distillate Oil No. 2)
emission factor is 10.21 kg G/al.

Step 4: Determire the biofuel and fossil fuel portions of each fuel type and calculate therii€sions

Equation A-8: Biofuel CO, Emissions
U Report as biogenic in scope 1:

Biodiesel |= Total fraction of bi odienssonfactorrikg/gal e
CO; 0 0.001 [ MT/ kgl
emissions [= 500 [gal Jgalo 9. 49D 1[ kWMT/ kg]

[MT] = 4.73 [MT CQJ

U Report as scope 1:

Petrodiesel | = Tot al fraction of petr ogemissorefactoi n f
CO, [ kg/ gal]l] o6 0.001 [ MT/ kg]

emissions | = 2,000l gal ] kp/gd]®. @1001 [ MT/ kg]

[MT] = 20.42 [MT CQ]

The scope 1 COemissions are added to the total amount of &tdl NO emissions calculateq
using Equation A6 below and reported as scope 1 mobile biomass emidsieasquation A
7). The biogeit CO, emissions above are identified as biogenic and reported in scope 1
Example A3 for more explanation)The truck has an average efficiency of 21 MPG and ug
2,500 gallons; it traveled approximately 52,500 miles.

U Report as scopedl CH, and N,O Emissions Calculations:

Equation A-6: CH, and N,O emissions

CH, = Totalmilest avel ed ,é6mi §sboR@Hf actor [ kg/
Emissions = 52,500 miles 0 0.0014 [kg/mi] o0 O
[MT] = 7.35x 107 [MT CH,]

N,O = Tot al mil es Oramebsdohmif pcdoN [ kg
Emissions = 52, 500 mi | es 00 00..000010 9 MTk/gk/gmi ]

[MT] = 4.73 x 10*[MT N,O]

U Identify as biogenic and report in scope 1:

Equation A-7: Mobile Combustion MT CO,e Emission® Advanced

COe = MTCO,+ (MTCH,6 GGWP)+ (MTNO 6,0 GWP)
Emissions = 20.42[MT CQ]+ (7.35x 1*[MTCH,] & 21) “[M{M, 0] 36 x
[MT CO,] = 20.42 [MT CQJ + 1.54]MT CO.e] + 14.6gMT CO,€e]

36.63 [MT CO€]

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughd
of the calculation steps abovAs such results from this example may differ slightly from results generated U
the GHG Portal.**
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A.5. Fugitive Emissions:Fluorinated Gases

Description

This section discussetefaultandadvancedpproaches for calculating scope 1 fugitive GHG
emissiondrom Fgases.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 functionallgquivalent opening (point source) and which arecaptured or
destroyed by an emissions control systemrAgencies should note that ozone depleting
substances (CFCs and HCFCs) areconisideredsHGs in the context of E@3514 and other

GHG accounting systems Thus it is recommended that agencies cdhgfurack both
refrigggant typeand quantity to avoid reporting challenges with thesancimgled refrigerant

gase

F-gas fugitive emissions can occur during the manufacture, installation, use, service, and
disposal of heating, ventilatipmnd air condibning (HVAC) and refrigeration equipment;
mobile source aiconditioning equipment; and electrical equipment in whick @FPFCs are

used as electrical insulatorSuch electrical equipment includes -gasulated circuit breakers,
switch geas, substatins, gagnsulated lines, and some transformers.

For purposes of th€SD, it is assumed that all agency emissionsgf&s es ar elf Af ugi t |
anagencyhassf§as emi ssi oAFsugtihtdty eadr  pfarsesn t haramaugh a s
intentionally eleased during research), an agency must calculate these emissions and include

them in their inventory as scopgfiocess emissions

General Data Sources

In general, the information required to estimatgas emissions from HVAC, refrigeration,
and electical equipment consists of data omg&s consumption and the net growth (or decline)
of the total charge (nameplate capacity) of the equipment during the Jieamet growth or
decline of the total charge is tracked by the total quantities of equipreesy mstalled or
retired. The total charge islso useful for its own sake in applying the screening analysis
(discussed further below) or calculating emission ragash( askg HFC emitted per kg HFC
charge).

The ease and ability of obtaining the urigieg activity data needed to calculate fugitive GHG
emissions may be influenced by the size, missamd maintenance capabilities of an agency.
Larger organizations may operate agespgcific logistics and supply management systems at
the facility leve that track the requisition, purchase, receipt, storage, issue, shipment,
disposition, and identification of equipment and supply materials and mayamaquipment
in-house If these systems are not centrally accessible at the agency headquartefsrieae

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

% CO0,, CH,, and NO are not Fgases 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 sdiliaste f
See Appendices-8 and A7 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 servi€éds.gas purchse data are not
available from local sources, best judgment estimates magdsted Agencies may consider
modifying facility supportor service contracts to require contractors to provide these data for
future inventories.

Specific data requirementslixdepend on the methodology applied, as described below.

Default and AdvancedMethodologie8’

Depending on the quality of available underlying data, any of the following four
methodologies may be used for calculating fugitivgals emissions:

1. Federakuppy system transaction screening approach (default)
2. Material balance approach (advanced)

3. Simplified material balance approach (advanced)

4. Screening approach (advanced)

Thedefaultmethod is a simplified screening method based on the Wsedefalsupply sygem
requisition and/or local purchase dat@ihe material balance approach is generally the most
accurate method of determining fugitive emissiofibe simplified material balance approach
is potentially more accurate than the screening approachest aad be used by agencies
without detailed inventory information on eaclyés.

The screeningapproachcan be used to calculate emissions or determine whether material
balance methods are appropriaféhis requires multiplying the quantity ofdgases by dault
emission factors for the specific typEequipment or emission event.

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

The Federalsupply system transaction screening appro@sfaul) is a much simplified
version of the material balae approach used Wyederalagenciesn conjunction with the
development of inventories of OBS Central to this methodology is the assumption that
subtracting the quantity of-§as returned from the quantity an agency purchases or issues to
maintain eqipment can be used as a reasonable surrogate for actual emissitis.
assumption is reasonable when the total charge of a particgks i the installed equipment

is fairly constant from year to yeatdowever, if the total charge is declining becausore
equipment containing the-gas is being retired than installed, this assumption could lead to an
underestimate of |as emission& If the agency knows thdts total charge is declining
significantly,it can consider using one of the other mettaogies.

2" primary Reference: EPA, Climate Leaders Technical Guid@imet HFC and PFC Emissions from Use of
Refrigeration and Air Conditioning EquipmeiMay 2008; EPA TSD for Emissions from Production of
Fluorinated GHGs: Proposed Rule for Mandatory Reporting of Greenhouse Gases, February 2009.

% Agencies should ensure there is no double counting or underreporting as they switch equipmengriom R
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 séegasl
fugitive emissions (HFCs, PFCs, andgBFAs discussedn Chapter5.3 of the Guidance,
agencies mayghoose tocalculate a 3/ear rolling average base year value for their specific
scope 1 fluorinated fugitive emission$he FY 2008 base yeashouldconsist of the average
scope 1 fluorinated gas fugitive emissions for 2006, FY 2007, and FY 2008f an agency
uses a J/ear rolling average base year for fugitive emission, it must continue to use it for
subsequent reporting year&gencies must note the use of this rolling average approach in the
A0t her | nf toon oftheirigualitaiive stadementAgencies may not use the rolling
average approach for theentire comprehensive inventory, bomly for the F-gas fugitive
emissions category.

Data Sources

Agencies will need to obtain purchaaed supply requisitiordata on each-gas from local or
centralized sources (sdable A-1). Chemical compounds are often listed by chemical name

or trade namewhich can lead to confusion when a single compound is referred to by laultip
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-GasDefault Data Source® The Federal Supply System
Transaction Screening Approach

Data Element Preferred Source Alternate Source

e GSA

o Defense Logistics Agency

e Agency logistcs/supply
organizations

e Chemical inventory tracking
system

e Local hazardous
material management
distribution centers

e Purchase records
Maintenance records

Amount and type of eachdas
issued fronprocurement and
storage Ip]

Amount recovered from
equipment and the amount e See above e See above
returned to the supply systeih][

Calculation Steps
To calculate scope 1 emissions from fugitivgds emissionslo the following

1. Collect transaction data
2. Find the difference itheamouns$recovered and returned to estimate annual emissions

emissions can occur between the final seng@f 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 exigimgrigivhose 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. Convertthemto MT CO,e and total emissions

Step 1 Collect transaction data

The agency Federal fleehanager identifies the CAS numbers of thgaSes used and obtains
supply system transactional data to deterntieamount and type of eachdas issued from
storage. If F-gas purchase data aret mvailable from local sources, tfederalmanager may
need to make best judgment estimat€kese data are enterby the agency managgto the
GHG Reporting PortaWwhichwill convertlb to kg (seelableD-1 for conversion facto)s

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

The GHG Reporting Portatill subtract fromthe amount issued the amount recovered from
equipment and the amount returned to the supplesysin some caseshe agencymanager

may needo first convert gas reported in units of volume to units of mass before estimating
emissions.(See the examples following this sectjon.

Equation A-9: Annual F-Gas Emissions

Annual Emissions [MT F-gas]=(ITR) & 4 ."5\8Téb] x 10

Where:
I = Amount of Fgas issued from supply system [Ib]

R = Amount of Fgas returned to supply system from equipment, which includes the amount
recovered from equipment during maintenance and the unused amount origauat)/fiom

supply [Ib]

Step 3Convert toMT COe and total emissions

The GHG Reporting Portal will multiply the-fias annual emissions [MT-gas] by the GWP
of each Fgas to calculatéhe CO,e emissions (see Equation1®). It will sum all Fgas
emissios. (SeeTable D13 for GWPvalues)

Equation A-10: Conversion of FGas to COe

CO.e [MT F-gas]= Annual Emissions [MT]6 -das GWP

In Examples A6 and A7, the refrigerant HF23 (CAS number 786-7) is listed under two
names: trifluoromethane and fluoroform, illustrating the importance of using CAS numbers
when querying supply systemd.he examples provide steps for gjppg 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 SupplyData Are Available in MassBased Units

Step 1 Collecttransaction data

e Amount of HFG23 issued from supply system = 2201b
e Amount of HFG23 returned towgply system from equipment 55 Ib

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

Equation A-9:
(ITR) & 4 ."3\8TAb] x 10
(220[Ib]Ji55 [ 1 b] ) "™3MTAb] 536 x 10
7.48 x 10* [MT HFC-23]

Annual
Emissions
[MT HFC -23]

Where:
I = Amount of Fgas issued from supply system [Ib]

R = Amount of Fgas returned to supply system from equipment, whicludes the amount
recovered from equipment during maintenance and the unused amount originally issued

supply [Ib]

Step 3 Convert to MT CG@e and total emissions

Equation A-10:

AnnualE mi s si onsgasfGWP] o0 F
7.48 x 16°[ MT ]11,70
875.16 [MT CO»e]

CO.e
[MT F -gas]

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughd
of the calculation steps abovAs such results from this example may differ slightly from results generated U
the GHG Portal.**

Example A-7: Federal Supply System Transaction Screening/hen Supply Data Are
Available in Volume-Based Units

Step 1 Collect transaction data

Example calculation The chemical inventory report shows that three canisters of28R@ve been
issued and returned through the supply system over the pasfiywaamounts of gas are listed:

Canister number Gas guantity CAS Number Chemical Name Transaction
3778546 220 1b 75-46-7 Trifluoromethane Issue
3645585 10 cu ft 75-46-7 Fluoroform Issue
3654486 55 1b 75-46-7 Trifl uoromethane Return

Step 2 Find the difference in amount recovered and returned

To use the information to calculate emissions, convert the volumetric data to an equivale
mass by obtaining the density of the g&ge the availdle material safety data sheet (MSDS
information for HFG23. The gas HFE3 has a density of 6.59 Ib/cu rim the interest of
accuracy and verifiability, always provide the gas density value used for the calculation &
source.

First, convert the Mome of HFG23 consumed to an equivalent madsssed format using
recognized conversion factors and the density information from the MSDS.
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Total mass of

volume of gas [cu ft] 6 conversion
HFC-23 [Ib] ft

10 [cu [ cou 2m/8&3u x t1J0 6 6.59 [I b/ c
1.87 [Ib HFG23]

Step 3 Estimate annual emissions

Equation A-9:
(ITR) & x410'GN8TAb] )
(220 [Ib] +1.87[b))i 55 [ | b] ) '“gVMTAb] 536 x 10
7.57 x 10° [MT HFC-23]

Annual
Emissions
[MT HFC -23]

Where:
I = Amount of Fgas issued from supply system [Ib]

R = Amount of Fgas returned to supply system from equipment, which includes the amount
recoveed from equipment during maintenance and the unused amount originally issued

supply [Ib]

Step 4: Convert to MT C@e and total emissions

Equation A-10:

CO.e = AnnualE mi s si onsgasfGWP] o F
Emissions = 7.57x 10 [MTHFC23] & 11, 700
[MT F-gas] = 885.69 [MT COs]

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughg
of the calculation steps abovAs such results from this example may differ slightly from results generated U
the GHG Poul.**

A.5.2. AdvancedMethodologies (User Calculated)
There are threadvancednethodologies that agencies may use to calculate fugitive emissions

1. Material balance approach
2. Simplified material balance approach
3. Screening approach

Agencies using@nadvancednethalology may also want to consider the minimum charge size

of equipment that will be inventoriedConducting equipment inventories of many small sealed
refrigerant systemsachcontaining only small quantities of HFGray not be an efficient use

of resouces given theminor emissions likely resulfrom these systemg:or example, an
agency might consider excluding equipment that have installed charge sizes of less than 50
pounds such as household refrigeration/small appliances, -atamel commerciatype
refrigeration applications, smaller residential and commetgmd AC and hegbumps, and

small sealed electrical/electronic devices containing $kis would have the advantage of
harmonizingwith the record keeping requiremenisder40 C.F.R. 82.16@) and (k)

AdvancedMethodology 1: The Material Balance Approach

A material balance approach is the most thorough method for determining fugitjae F
emissions.
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Data Sources

This methodology requires detailed information on the type of eaghsFusedby your
organization and each piece ofgkscontaining equipment operated at the facility levél.
requires data on acquisitions, disbursements, inventory, and caJadbtg A7).

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

Data Element Preferred Source

F-gas in inventory (storage not equipment) at the
beginning of reporting periodb]

F-gas acquisitions dimg the reporting perioflb]*®

Total capacity of Fgas in equipment at the e Purchase records
beginning of the reporting perigtb] e Maintenance records
F-gas in inventory (storage not equipment) at th¢ ®* Chemical inventory
end of reporting periofib] tracking system

F-gas disbursements during reporting pefiogf®

Total capacity of Fgas in equipment at the end ol
the reporting perioflb]

Calculation Steps
To calculate scope 1 emissions from fugitivgds emissionsio the following

1. Determinethebase inventory

2. Calculate changes to the base inventory

3. Calculatetheannual emissions

4. Convertthemto MT CO,e and total emissions for each facility

Step 1 Determinethebase inventory

For each Fgas in use at each faciljtgetermine the quantity of-gas in storage at the
beginning of the year (does not includg#s contaed within equipment) and the quantity in
storage at the end of the year.

Step 2 Calculate changes to the base inventory

2 Acquisitions are the sum of all individualdases purchased or otherwise acquired duringehg either in
storage containers or in equipment. This includgas$es purchased from producers or distributors, provided
by manufacturers or inside equipment, added to equipment by contractors or other service personnel (unless
that refrigerantisfrm t he agencyds i nv e n-siterecycingoraenlamatioret ur ned after

Disbursements are the sum of alj&ses sold or otherwise dispersed during the year, either in storage
containers or in equipment. This includegadses in containers &ft in equipment that is sold, returned to
suppliers, or sent off site for recycling, reclamation, or destruction.

30
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For each Fgas, determine purchases and other acquisjficsedes and other disbursemetits
and net changef total equipmentamcity for a given Fgas during the yedr.

Step 3 Calculatetheannual emissions

For each Fgas or refrigerant blend, use EquatioriA

Equation A-11: Annual F-Gas Emissions

Annual Emissions [MT F-gas]=(lgi Ie+Pi S+GiCy) o 4.'5[@®Bbjx 10
Where:

ls = Quantity of Fgas in storage at beginning of inventory year [Ib]

le = Quantity of Fgas in storage at end of inventory year [Ib]

P = Sum of all the Fgas acquisitions [Ib]

S = Sum of all the Fgas disbursements [Ib]

Cs = Total capacityof F-gas in equipment at beginning of inventory yidalr

Ce = Total capacity of Fgas in equipment at end of inventory ygha}

Step 4 Convert toMT COse and total emissions for each facility

Use Equation Al2 to converthemto MT CO,e. (SeeTable D13 for the GWP for each gas.)
Sumtheemissions from each-gas type.

Equation A-12: Conversion toMT CO ,e

CO.e [MT F-gas]=AnnualE mi s si onsgagGWP] 06 F

Example A-8: Material Balance

Step 1 Determine the base inventory

e Beginning of year storage = 1367 1b
e End of year storage = 13231b
e Purchases of HF@3 = 4411b
e HFC-23 sold (i.e., disbursements) = 00Ib

e Total nameplate capacity of HFZ3

equipment retired during the inventory yea = 441b

e Total nameplate capacity of new H23 in

equipmentistalled during the inventory ye: 22 b

Step 2 Calculate changes to the base inventory

3L The net increase in total full charge of equipment refers to the full and proper charge of the equipment rather
than to the actual chargehich may reflect leakage.
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Step 3 Calculate the annual emissions

Equation A-11:

Annual = (lgi Ie+PIiS+GiC)d 4. 5%pT/b] 10
Emissions = (1367 [Ib]i 1323 [Ib] + 441 [lb] + 0.0 [lb]+44[IbJ22 [ | b] ) "GgMTAD]
[MTHFC] = 0.23 [MT HFG23]
Where:
lg = Quantity of Fgas in storage at beginning of inventory year [Ib]
le = Quantity of Fgas in storage at end ioventory year [Ib]
P = Sum of all the Fgas acquisitions [Ib]
S = Sum of all the Fgas disbursements [Ib]
Cs = Total capacity of Fgas in equipment at beginning of inventory yidalr
C: = Total capacity of Fgas in equipment at end of inventonaygb]

Step 4 Convert to MT C@e and total emissions

Equation A-12:

CO.e = AnnualEmissions [MT]0 -das GWP
emissions =0. 25 [MT] o6 11, 700
[MT F-gas] = 2,925 [MT]

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughg
of the calculation steps abovAs such results from this example may differ slightly from resultegeed using
the GHG Portal.**

AdvancedMethodology 2: The Simplified Material Balance Approach

Description
This methodology is a simplified version of the fiaslvancednethodology.

Data Sources
Table A8 showshe data by fgas typeagencies will ned for this method.

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

Data Element Preferred Source

F-gas used to charge new equipment (omitted if the
equipment has been precharggdtie manufacturefjb]

Total full capacity of the new equipment (omitté the e Purchase records

equipment has been gtearged by the manufacturgi)) |e Maintenance recordy

e Chemical inventory
tracking system

Quantity of Fgas used to service equipmélbi

Total full capacity of retiring equipmefib]

F-gas recovered from retiring equipméit
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Calculation Steps
To calculate scope 1 emissions from fugitivgds emissionslo the following

1. Determinethebase inventory
2. Calculatetheannual emisions
3. Convertthemto MT CO,e and total emissions

Step 1 Determinethebase inventory

Determine the types and quantities e&s used at each facility by determining the quantity of
F-gas used to charge new equipment and service existing equipmendjngclypes and
guantities recovered from retiring equipmemtlso, determinethe total full capacity of new
and retiring equipment.

Step 2 Calculatetheannual emissions

For each type of fgas determine any emissions from installation, operatmndisposal of
equipment. If the reporting entity did not install or dispose of equipment during the reporting
year, emissions from these activities should not be includeding Equation Al3, add
emissions from each piece of equipment to get the total iemsss

Equation A-13: Annual F-Gas Emissions

Annual Emissions [MT F-gas]= (Pyi Cy+Ps+ Coi Rp))d 4. 5&paT/b] 10
Where:*

Pv = Purchases of-§as used to charge new equipment [Ib]

Cyv = Total full charge of the new equipment [Ib]

Ps = Quantity of Fgas used to service equipment [Ib]

Cpo = Total full charge of retiring equipment [Ib]

Rp = F-gas recovered from retiring equipment [Ib]

* If no equipment was newly purchasedretired, variables can be omitted.

Step 3Convertto MT COe and total emissions

Use Equation AL2 toconvertthe emissions associated with eacly&s toMT CO,e and toth
F-gas emissions at each facility.

Example A-9: Simplified Material Balance

Step 1 Determine the base inventory

e Purchases of HF23 =15431b
e Total full charge of the new equipment =8821b
e Quantity of HFG23 used to service equipment 441 Ib
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e Total ful charge of retiring equipment =794 1b
e HFC-23 recovered from retiring equipment =220 Ib

Step 2 Calculate the annual emissions

Equation A-13:
(Pyi Cy+Ps+CoiRy) 6 4.'6[@WBIbjx 10 )
(1543 [Ib]i 882 [Ib] + 441[Ib] + 794 [Ib]i 220 [ | b] ) "“[®T/N8]. 5 3 ¢
0.76 [MT HFG23]

Annual
Emissions
[MT HFC -23]

Where:*

Pv = Purchases offgas used to charge new equipment [Ib]
Cy = Total full charge of the new equipment [Ib]

Ps = Quantity of Fgas used to service equipment [Ib]

Cp = Totalfull charge of retiring equipment [Ib]

Ro = F-gas recovered from retiring equipment [Ib]

Step 3Convert to MT C@e and total emissions

Equation A-12:

COse = AnnualEmissions [MT Fgas]e F-gas GWP
emissions = 076[MTHFG23] o6 11, 700
[MT F-gas] = 8,892 [MT CO.€]

** Note: Example has been provided for demonstration purposes only and has rounding imposed throughd
of the calculation steps above. As such results from this example may differ slightly from results generate
the GHG Portal.**

* If no equipment was newly purchased or retired, variables can be omitted.
AdvancedMethodology 3: The Screening Approath

Data Sources

To use this screening method, an agency must have an inventory of equipment by quantity,

equipment category,-§as tye, and total charge capacfiyable A9).

Table A-1: Fugitive F-Gas Data Sourced Screening Approach

Data Element Preferred Source

Inventory of equipment by number, |e Purchase records
equipment category,-as type, and |e Maintenance records
total charge capacitfib] e Chemical inventory tracking systel

Amount of Fgas in the equipmefib] e Same as above

Emission Factor e SeeTable D7

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 fugitivgds emissins, do the following

1. Determinethebase inventory
2. Calculatetheannual emissions
3. Convertthemto MT CO,e and total emissions

Step 1 Determinethebase inventory

Determine the quantity and types of equipment by equipment category, the typgasofised,
and the Fgas charge capacity of each piece of equipment.

Step 2 Calculatetheannual emissions

For each type of fgas, determine any emissions from installation, operation, or disposal of
equipment.Equation A14 combines these three sources, asvi@io

Installation (Cy 6 K), where the emissions from installation equal the amount of refrigerant
charged into new equipmenty)Cmultiplied by assembly lossel) (

Operation (C 6 x 6 T), where emissions from operation equal the charge capacity (C)
multiplied by the annual leak rate) @nd time used (T)

Disposal (Co 6 y 6 (17 2), where disposal equals the charge capacity being disposed of
(Cp) multiplied bythe percent capacity remaining)(andthe percent refrigerant removed
(1-2).

If the reporting efity did not install or dispose of equipment during the reporting year,
emissions from these activities should not be includdse default emission factors provided
in Table D7 by equipment type. Estimate annual emissions of eackyds type, using
Equdion A-14.

Equation A-14: Annual F-gas Emissions

Annual Emissions [MT F-gas]=
(Ch8K) + XOCTOoOWO(CZA) & 4'pI3B] x 10

Where:

Cyv = Quantity of Fgas charged into the new equipment [Ib]*
C = Total full charge capacity of the equipment [Ib]

T = Time equipment was in use

(such as 0.5 if used only during hdietyear and then disposed) [yrs]

Co, = Total full charge capacity of equipment being disposed{ib]

33 Omit if no equipment was disposed of during the repgriear.
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= Installation emission factor [%0]

= Operation emission factor [%0]
Refrigerant remaining at disposal [%0]
= Recovery efficiency [%]

N < X X
1]

* |If no equipmentvasadded, variables can be omitted.

Step 3Convertto MT COe and total emissions

Use Equation AL2 to convertthemto units of CQe and determinéhetotal Fgas emissions.
(See Table E13 for theGWP for each gap

Example A-10: Screening

Skep 1 Determine the base inventory
Screening sample data for medium and large commercial refrigeration:

Operating emission factor
Refrigerant remaining at disposal
Recovery efficiency

35% (0.35)
100% (1.00)
70% (0.70)

¢ Quantity of HFG23 charged into the new equipmert 1764 Ib

e Total full charge of the new equipment 882 Ib

e Time equipment was in use 1yr

e Total full charge of equipment being disposed of 441 1b

e Installation emission factor 3% (0.03)
®

®

®

Step 2 Calculate the annual emissions

Equation A-14:

HFC-23 = ((Cy\O6k + xOCTdooyd( Cal)) o 4°[MIBp x 10
Emissions = ( (1764 [l Db] o6 0.03 + (882 {0l.KJ0)9 ®.
[MT] 10 [MT/Ib]
=(52.92 [Ib] + 308. 74[MT/] + 132.3) O
= 0.2240 [MT HFG23]
Where:
Cyv = Quantity of Fgas charged into the new equipment [Ib]*
C = Total full charge capacity of the equipment [Ib]
T = Time equipment was in use

(such as 0.5 if used only during half the year and then disposed) [yrs]
Cpo = Total full charge capacity of equipment being disposed [Ib]
= Installation emission factor [%0]
= Operation emission factor [%]
Refrigerant remaining at disposal [%]
= Recovery efficiency [%]

N < X X
I

Step 3Convert to MT C@e and total emissian
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Equation A-12:

CO.e = AnnualEmissions [MT Fg a s ]-gassGWP
emissions = 0.2153[MTHFG23] 6 11, 700
[MT F-gas] = 2,51901 [MT CO2e]

** Note: Example has been provided for demonstration purposes only and has rounding impose
throughout each of the callation steps above. As such results from this example may differ slight
from results generated using the GHG Portal.**

A.6. Fugitive Emissions Wastewater Treatment

Description
This category includes emissions from treatment of wastewater generated st aofre
operatons wi th the treatment pl ant falling withi

Wastewater from domestic (municipal sewage) and industrial sources is treated to remove
soluble organic matter, suspended solids, pathogenic organismshemaa contaminants.
Wastewater treatment plant (WWTP) processes can produce anthropogenen€N,O
emissions.

This section focses solely on calculating the ¢lhd N,O emissions created by centralized
wastewater treatment and septic systen@&HG emssions 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 deteimirieeatment processes and
operating variablesHowever, this is not as accurate as dldgancednethodology approach
which uses facilityspecific wastewater treatment processes and operating varfables.
Agencies can pursue tlevancednethod when flov data are known.

A.6.1. Default Methodology (o be Calculated by GHG Reporting Portal)

Data Sources

The default methodologyapplies populationbased calculations that use national average
defaults. The ppulation servedincludes not onlyFederal employees but also onsite
contractors and visitorsho are contributing biological oxygen demand to the treatment stream
at the WWTP(Table A10). The GHG Reporting Portatill allow for customization irthe
number of hours the population is using $lystem (defaulis 12 hours).

34 Both the minimum required and advanced methodologies are based piE&ftory of U.S. Greenhouse
Gas Emissions and SinaadLGO Protoco) Chapter 10. Agencies should be aware that because there is no
widely accepted methodology for calcliy emissions associated with wastewater treatment ande
Protocolis not from a federal source. Se@w.theclimateregistry.org/resources/praitstlocatgovernment
operationsprotocol/for the LGO Protocol
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