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Purpose of Training

Review Greenhouse Gas Calculator designed to
assist the P2 community in calculating green
house gas reductions from P2 activities and
strategies. *

Review structure/design of the calculator,
hypothetical examples, data soutrces &
justifications.

A

(* based on annual performance results)
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Purpose of the GHG Calculator

e Calculates the GHG reductions associated
with electricity conservation, green energy,
fuel reduction and substitution, water
conservation, and better management of
hazardous materials and associated chemical

processes.

* The calculator is tailored to the P2 program,
its partners, and its grantees.
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Purpose (continued)

* This tool was not not intended to calculate a
program's GHG footprint, which is a
measure of a program’s entire GHG
emissions for all operations, and it does not
serve as a GHG inventory of past years'
footprints.

e EPA's Climate Leaders, the World Resources
Institute, and The Climate Registry offer
recognized greenhouse gas inventories and
guidance for this purpose.
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P2 Performance Measurement

* In 2010 the P2 Program is responsible for reporting
million metric tons of carbon dioxide equivalents

(MMTCO02¢) reduced

* This supplements already existing performance

measures of:
— Pounds of pollutants reduced,
— Gallons of water saved, and

— Dollars saved through the adoption of P2
practices.
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Collaboration and Resources

* Office of Air and Radiation (OAR)

— Climate Protection Partnership Division

* Office of Resource Conservation and Recovery
(ORCR)

* Office of Water (OW)

— WaterSense Program
* Energy STAR Program
* Climate Registry
* International Panel on Climate Change (IPCC)
U.S. EPA Inventory of GHG Emission and Sinks
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GHG Design Features

* Color coded tabs for each category of GHG
reductions perform conversions into carbon dioxide
equivalents (C02e¢)

* Aggregate tab converts into million metric tons of

CO2e.

* Ability to aggregate GHG reductions from both
individual projects and categories for GHG
reductions.

* Illustrative Examples

* Cross reference to applicable GHG tools and
models. (to be updated)

=
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Transparency- References

The emissizn fackars for elecinicity consumalion by MERC elecincity gansrating
LI, EPA, Clean Energy. "eGRID 2007 Verslon 1.1." February 2009, reqlon are obialned rom eGRID'S most recent fle of emisslons f3chars from
Diowloadable ZIP fle: eGRIDZI0T1_1yearls_aggregation xis, tab I 2005 Theee data represent the generation mix, and thus the emissions, of US.
NRLOS and USDE. February, 2009 reqglonal electricity In 2005

This Is an EFA-provided list of simple conversion factors that are useful in

LIS EPA, Downloadabis Document: "Unit Conversions, Emissions ] calzulating GHG emizslons. Emission f3chars are based on malecular welghts of
Factors, and Other Reference Data, 2004, Table |, Page 1. Movember, 2004 |GHGES, Which will not need to be updated In the future.

EP&'s best estimate for ekeciricity savings from a CFL light bulb are published at
the Energy 31ar Webslte, on the ‘Savings Calculator.” A 15 wad, 10,000-hour
(CFL bulb ks compared i an equivalent 60 watt, 1,000-hour conventional bulk In
tne calculation. ASsUMING e bulp 5 USSD on average 2 NOUME a 0ay, this resuits)
In @n anntal 43 Bwh savings p2r light bulb. This 6avings 15 convensd o &
zavings In MTCO22 wilh the state's emissions factor for ekzcirichy, as lsteo n
eGRID. Whlie savings will difer across different power intensity ight bulks, &1
Energy Star Program, 'Savings Calculator, 2003, Jaruary, 2005 watls was desmed by E2A 1o be the mast commien for ragloential setings.

009/05:2010.01.06 Emisslons Factors Final
i January, 2010

The Climats Registny provides the most comprenensive, user-endly source for
mikssian factors for @ vanety of GHG-smiling fossil fuels. Tables 12.1 @and 129
pravige most of he emisslon factars for fossll fusl enengy products (2xplalty for
CO2, K20, and CH4). Tables 12.1 and 12.2 provide Information on GHG
emitssion f3ciors relaten 1o fransportation. EmiEsons factor 3% from The
Climats Reglstry I abtained primarly from LS. EPA, Invantony of Greenhouse
(=as Emissions and Sinks: 1290-2007 (noted as a source In this worksheet),

E which In tum was derlved directly from the IPCC (also nobed as 3 source In this
The Climate Rieglstry, “Eeneral Reporting Protocol™ 2008, ) May, 200E worishest).

The ERA Climale Leaders program combings muliple sources of pubilcaly
avallatle emIBEINE factars In writing guidance o HE memoers. Table £ provioes
AvETAgE EMISEIOns "ACI0rE for DUSINSSs travel CIO2 emissions 'aciors ans
modified from emlssions faciors gheen by Defra’s 2007 Guldelnes to GHS
Emizzions Faciors, and k4D and CH, emissions faciors are calculated fram the
L5, EP& Gresnhouss Gas Emissions and 5ings:1920-2005 and the Bureau ol
Labor Transportation Satistics, Matlonal Transportation Statistics for 2007. Maobe
ERA Climate Leaders. “Dptional Emissions for Commuilng, Susiness that Climale Leader emisslons factor catzgories (Le. tnip length) are not

Trawel, and Product Transpart ™ Way 2008 carsistant with Ing Detrs source.
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Reduction in
Metric Tons of
Carbon Dioxide
Equivalent
(MTCO4e)

Green Energy

Fuel

Aggregate Feature:

Water

Reduction in
Metric Tons of
Carbon Dioxide
Equivalent
(MTCO4e)

Reduction in
Metric Tons of
Carbon Dioxide
Equivalent
(MTCO4e)

Reduction in
Metric Tons of
Carbon Dioxide
Equivalent
(MTCOg)

Reduction in
Metric Tons of
Carbon Dioxide
Equivalent
(MTCO4e)

Reduction in
Metric Tons of
Carbon Dioxide
Equivalent
(MTCOe)

Reduction in
IMetric Tons of
Carbon Dioxide
Equivalent
(MTCO.e)"

(MMTCO,e)""

Description

(GHG reductions from electnicity conservation or reduced use of energy

(GH(5 reductions from switching to greener or renewable energy sources

(GHG reductions from reduced fuel use, substitution to greener fuels

GHG reductions from reduced use of high global-warming-potential (GWFP) chemicals

GHG reductions from reduced water use

GHG reductions from considering the lifecycle GHG impact of materials used.

* Reporting units for Regional ACS measure (Column H) are Metric Tons of Carbon Dioxide Equivalent (MTCOse)

** Reporting units for Mational P2 program measure {Column 1) are Million Metric Tons of Carbon Dioxide Equivalent (MMTCCre)

U.S. Environmental Protection Agency
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Electricity Category for GHG
Reductions

On thiz tab, & user can sekect a staie or nationsl version of the non-bassicad cutput emizsions rate for caicuiading GHGE emizzlon reductions from elecirchy conservation. These raiss are from eGRID (EFA's Emission and Sensrasion
riegrated Catabase) "Mon-bassiosd” nefers 1 the oot smissions mte of GHE gases (CO02, CHY, and N20) from Oombestion ensraors, weighi=d ioaards those hat operate during peak demand. “Non-bassicad”
emission rates from nuciear, hydro, p=ofhermal, solar, and wind generaiors becauss fhey operaie at ful capacty even during bas=oad Jow] demand. Peak demand Is what s affecied by energy efficiency and cean enengy

El=cirioiy Concarvaton CFL Bulbe Oliver

Select state (by project location) or "3 Nafdional® to apply the state’s NERC reglonal * SN AnothEr CalCUIENoT 10 Droyice: pesulls, Dieans
Emission facior or the mational emissions factor. Emer the annual s of sectricity Same directions as fom the electicity conssmeaiion cokrmes. proide your methodology and souros in s section and
Hoar fo wee thic fab: corsersed and choose unit from the droo-down menw. The next cokemn conyerts &l unks AR IR FOUT vaLES bEkow.

Insiruciions 1o obiakn MTCO = to KWh. The final column displays the reduction in MTCO 4=,

MTCO2eWeR = =5RID nom-basscad cultput emission rate (nadonal mabe or NERD rase for
gtams] for CO2 (oimegasat), CHA (Eiglaaeatt), and NIOT (Liglpamatt), e convarting
each Info kp%\Wh, and then comrveriing each into MTCO2=%Wh, and summing fhem

Mational Convension tsctor: 0.000721 MTCO2ERwT

MTCO2E = Mumber of bulss * (49 kah per yean bulk) * [=ither Nadonal
HMERC Regional Srid Conversion iactor: (0.000554 to 0.000554 MTCOZEewh)

or Regional =missions fachor]

HMatlonal Conversian fac 0.0033721 MTCO2ERwW

Al Enaies belonp to mul-state grids, whoss cperaiors fom the Morth Amercan Elsciric Reglonsl Corversion tactor: {0 000554 to D.000SSS MTCOZSmsn)
Relakbiity Coporation (NERC) The oulput emission rate for a stats refiscts the fusi mix of

the muBl-state grid, not just the state fuel mix, Secause n-stads consumers 3D the fusl mie
of the entre mul-state grid.

Elmctricey unE

GHE Reducion GHE Reduciion
Consersed repored Eleciricky Conserved (kwh) AATICO g Mumber of CFL bulbs repiacing PATCOER]
{Input vaue) = bulss

G Co. worked with a faclfy In Horth Camolina that has consersed 10,000 kewh of electicty |GQ Co. repiaced a fotal of 1.000 conventional Ightbulss with CFL bulbs
through a conservadon aciviy Ini & WY #aciHi=s during one year.
10,000 W | 70,000 TE 1,000 ]

MOTES

The ncn-naseioad oulput emksions rate sieuiates which generasion souwces ars displaced due to Changes in enengy demand, and
accounts for seasonal and daly variations In enengy uses. This raies doss not. however, acoount for the 7-3% loss of =nergy that ooccurs
during transmission, making Shis emission facior (DU0007T21 MTCO2=%\Wh for nadonal} that much kess than It wowld otherwise e (0.00077S
MTCO2e /WR for natiomall. The dedsion to skip the addiive emissions from ransmizssion loss was made fo harmonize b wihth the
current veErsion of EPA™S Natlonal Marginal Carcon Emissions Factor which, at 00015 MMTCESIIonEA R (DU000SST MTCOR2eRWh], IS
lowwsr than the eGRID non-beselosd emissons factor. EFA's Climase Frotection Parnershio Division develioped and malmiains the National
Manginal Carbon Emission Fachor.

Elsatriaity Concsriation
[Maktlonal and Btads)
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Ele Cctr iCity T ab (conversion factors)

More detalled Mational Conversion factor

158328 |bs Co2 * 0454 ke * 1 MwH ¥1Co2E ¥ | MTCO2E 0.0007182
MwH Ilb 1000 KwH 1 Col 1.000 kg COZE

000721
ITCOZEkwH = 3577 lbs CH4 F0454ks * 1 GwH *21 Co2E * 1 MTCOZE 00000003
GWH 11b 1.000.000 kwh | CH4 1.000 kg Co2E

19.97 bs W20 * 0454 kg * 1 GwH *310C02ZE  * 1 MTCOIE = 00000028
GWH 1 1b 1,000,000 kwh 1 N20 1,000 kg COZE

ore detailed Regional conversion factors

11188610 2.092.64 Ibs Co2 ¥ 0454 kg ¥ 1 MwH ¥1Co2E #* 1 MTCOZE =(0.0005075 to 0.0009492)
1 MWH 11b 1,000 KwH I Co2 1.000 kg Co2E

0.000554t0 201510 185.691bs CH4 * 0.454kg * 1 GwH *21 ColE * 1 MTCO2E = (0.0000002 to 0.0000018)
0.000954 = GWH 11b 1.000.000 lewh 1 CH4 1.000 kg Co2E
[TCO2EkwH

+
5.68 10 33.22 1bs N20 * D.454kg * 1 GwH FI3I0COZE  * 1 MTCOZE = (0.0000012 to 0.0000047)
GWH L1b 1,000,000 kwh 1 N20 1,000 kg COZE
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Electricity Data Source/Justification

* We use the non-baseload output emissions rate for calculating reductions
from electricity conservation. This rate is from eGRID (EPA’s Emission
and Generation Resource Integrated Database). ""Non-baseload"
calculates the output emissions rate of GHG gases (CO2, CH4, and N20)
from combustion generators, weighted towards those that operate during
peak demand.

* '"Non-baseload" excludes emissions from nuclear, hydro, geothermal,
solar, and wind generators because they operate at full capacity even
during baseload (low) demand. Peak demand is what is affected by
energy efficiency and clean energy projects.

* “Non-baseload” simulates which generation sources are displaced due to
changes in energy demand, and accounts for seasonal and daily variations
in energy use. Yet, it omits counting the 7-9% energy loss that occurs
during transmission, making this emission factor (0.000721
MTCO2e/kWh for national) that much less than it would otherwise be
(0.000779 MTCO2e /kWh for national).
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Electricity Data Source

* We accepted skipping the additive emissions from transmission loss to
harmonize better with EPA's National Marginal Carbon Emissions
Factor (developed by the Climate Protection Partnership Division). In
its current version, NMCEM is lower than the eGRID non-baseload
emissions factor (0.0019 MMTCE /Billion kWh for national, equal to
0.000697 MTCO2e/kWh for national).

* Our tool provides the national and multi-state grid versions of the non-
baseload output emissions rate.

* All states belong to multi-state grids, whose operators form the North
American Electric Reliability Corporation (NERC). The output
emission rate for a state reflects the fuel mix of the multi-state grid to
which it belongs (not just its own fuel mix), because in-state consumers
tap the fuel mix of the entire multi-state grid. We concluded this was
the most realistic emissions factor for the state level.
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North American Electric Reliability Corporation
(NERC) Region Representational Map
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Electricity Examples

* GQ Co. worked with a facility in North
Carolina that conserved 10,000 kwh of

electricity.

* Select NC from the state drop down
box, enter 10,000 in C16, select kwh in
drop down box tool calculates 7.817 of
MTCO02e reductions.
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Green Energy/Power Category for
GHG Reductions

* In line with EPA's Green Power Partnership Program,
this tool defines green power as:

— Sources producing electricity with an environmental
profile superior to conventional power and producing no
GHG emissions.

— This includes sources built since 1997 relying on solar,
wind, geothermal (earth’s heat), low-impact biomass,
low-impact small hydro-electric sources, biodiesel, and
fuel cells. This excludes large hydro sources and those
built prior to 1997.
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Green Power: Tool Assumptions

— Assumption: The tool calculates units of green power
the same as it calculates units of electricity conservation.
It counts them both as reductions, since both avoid
GHG emissions from fossil fuel sources.

— The substitution of 1 kWh of fossil-fuel electricity for 1
kWh of renewable electricity is 1 kWh reduced, just as

the conservation of 1 kwh of fossil fuel electricity is 1
kWh reduced.

17
U.S. Environmental Protection Agency



Renewable Energy Certificates
(RECS) (also known as green tags & green energy certificates)

* RECs represent indirect emission reductions, which
facilities can use to neutralize their own indirect emissions
for reporting purposes. Indirect emissions are produced off-
site, and are linked to what a facility uses (like electricity).

* RECs are market-based instruments that facilitate buyer-
seller transactions on renewable electricity.

* A REC conveys the right to claim the reduction in GHG
emissions to the holder of the REC. A REC does not

convey the right to be supplied with green energy.

A REC provides exclusive proof that one megawatt-hour
(MWh) of renewable energy has been generated.

18
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Renewable Energy Certificates
(RECs)

e Validation/Verification

We strongly encourage but do not require
the purchase of green power products that
are certified by an independent third party
as a matter of best practice.
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Green Energy Category for GHG
Reductions

no GHE emissions.
2], and fuel cells. This excludes larg 3 and those buit p
xssi fuels.

lates reductions from renewable ay
:t instruments sold separately from the =le

annusl amount of
m=nu. The colurn

rates fior stat
awatt), then co

e y conserved by
enewable energy
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Green Energy Example

* GQ Co. installed 2 wind turbines in NY
producing 10,000 kWh annually.

* Select NY from the drop down menu,
enter 20,000 in C17, select kwh from the
drop down menu. The tool calculates a

12.878 M'TCO02e reductions.
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Fuel Category for GHG Reductions

* GHG savings from reduced fuel use and/or
fuel substitutions.

* Organized by carbon emission intensity-----
dirtiest to cleanest.

* Ability to calculate savings from reduced
vehicle and airplane miles.

(User should either enter fuel reduced or vehicle/air miles avoided
not BOTH).

* Ability to calculate savings from multiple
flights /lengths.
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Fuel (continued)

e Data Source is from the General Protocol of
Climate Registry.

* The P2 Calculator includes GHG savings from
emissions from carbon dioxide, methane and
nitrous oxide where possible.

* End result maybe higher emission factors than
those tools that only express C02.
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Biofuels

e No consensus emission factor ---- not all
biofuels are the same.

* The P2 Program used a middle of the road
approach to recognize differences in various
type of biofuels and strive for consistency.

 EPA’s Office of Transportation and Quality

Lifecycle GHG emission intensities of
alterative fuels in relation to gasoline.
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Category for GHG Reductions

The Fuel isb calkculabes GHG mducions from reduced fusl uss sz wel a5 fiss] subsibfuilons. The tab s organtzed by the carbor-emisslons imenssy of fueds, from highest o lowest The foo
calouases savings fom reduced vehlcle and airplane mikes raveled. [Flease note i reduced milzs faveled® accounts for reduced Tuel use, o chosose betmeen reduced miles imveled g
reduced fusl use (not both)). Fiease alsa nol= biodeise| and =tharad Instructions far fissd substhution, where poshive value Is for discontineed fusl, negative vaise jor substine fuel, l=aving

accuraiz net posble value for 4G =missions reduced

Cruda Ol Distiliate Fusl Ol (£1, 2, and 4] or Diacs

N . . . Enter numbser of gailons of distliaie fusl ol or o S . _ e e
Ender numider of gallons of crede all conserded. "GHG conseried. "GHG Becucion® converts the wnss i Enter numiner of galons of jetl fuel comserved. "GHGE

Reduction™ convers e unhs Inte BTC0:e MTCO:s. Reduction™ convers S unhs Inte BTG

MTZOZe = Input ‘Volume (gal. " {10.35 kg Co2= fgalla " {1 MTCO2e = Input Yolume dpal.} " (10.21 kp CO2e/ galla " (1 |MTZ03% = Input Volume igal.j " (3.67 kg &02e fgalla " (1
MTC:O2e ¢ 1,000 kg CO2e] MTCO2e ¢ 1,000 kg CO2e) RATCO2e (1,300 kg CO2e]

Zex noles bekow for emission facior dervation See poiss Deow Tor emission facior dervation Zex noles below for emission facior dedvation

@& Co. replaoed 20,000 gadlons of distllaie Tuel oll In a tarking
with 20,000 gallons of biodesel. STEF 1 of 2
20.000] 204157

Crude OF R=duc=d 3H3 Reduction Jet Fuel Reduced
igaly TC e [t=1-11
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Alr Mllss

to use this tan:
nstrucions o obdain MTCOZe

Beiect ighi-l=ngth category from drop-down menu: short haul (=300 mlles per cne-aay flightl, medivm haul {300 - 700
miles}), long el (>700 mies), metple distances, or distance unknown. I miles ane al In one flight-engih casegony or al In
distance-wnknown categery, snler number of air mikes reduced. "GHE Reducdon” converts the units Imo MTCGe, by
aporopriae formukzs. B maullpls flight-lengths are Involved, use abie “Cakculator for Alr Miles Traveksd over Multipie-
Costance Ranpes™ wo anler miles per category. Cony cell value from Froject Total in MTCO2e and paste inte GHG Reducicl
icoiurnn for the o o

aacoling

Enter mumber of galions of gasoine reduced. "GHE
Reduction” comeeris the urits Rto MTCCge.

Weanlala Mlls

Emizr the number of v=hicie miles reduced.
corwerts The units inso MT S0y

"EHG Redwodon”

RTCO e (shor eaull = Volume (alr milss tave b 0.28 kg CO3= /! mila " (1 MTCOZe F 1,000 kg COZe]

RTCO e imedium Raul] = Wolume (air miles Tavsled) " (0.23 kg COZe ! mila " (1 MTCO3= /1,000 kg C03=) MTCO2e ong
] = Wolume (alr mikes trave (0,19 kg CO2e ¢ mila = (1 MTCO2e /1,000 kg Co2e)

MTCO2e (unknown ) = Volume {alr miles fraveled) * (0.27 kg COZe fmilja " (1 MTCO2e 71,000 kg SO2e)

See nolesbe ks for emisskon facior dervadlon

MTCZO2E = Inpan Vokeme [gal] * {855 kg CO2e 7 galja " {1

MTCOZE 7 1,000 kg SO2=})

S=e nobes below for emission facior derivabion

WTCOZe = Input Volurse (miles tavelsd) " (0,42 kg CO2e /!
milla " (1 MTCO2e ! 1,000 kg CO2e)

e nobes below for emizsion factor derivatian

Exampic

Mew company pollcy on widecconferencing saved G&@ Co. 100,000 ar mies traseied on short flights ower 2 pears.

short haul: <300 miles 1D:I.:I:I:l| 27.5985]

Air Mies Reducsd GHE Reduction

{mle=s] {MTCOE)

Lengsh of Flighiis)

(Bedect)

Caloulator for Alr Miles Bsduoad ower Multipls Dictancs Rangsc

AlrMles Reduced GHG Reduction
{miies] AMTC O]

Projoot Total
rmuslipls Tt
shiort haul: <300 miles
diem hiaul: =300 ~ <700 mies
I Fesut 700 milss
cistance unknown

GHG RedwcHon
(MTCO =)

‘Gasoline Redsced
dgal)

GHG Recuwcion
(MTCO)

Wenicle Mies Feduced
imilzs}
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el Hatural Qas or Comprecesd Natural Gag (CHA) Elodiscal

Select bicdiesel biznd from drog-down: BS (5% bicdlesel, 35% peinod diesed), B20 (20%
blodi=sed, 0% pewal), or B100 (100% biodiese| . Erter gallons of Dladi=ssl blend. "GHG
Zpoer thie volume of matural gas or CHG reduced. Jelect from drop-dowen mienu 0 indlcale uniis. Next columin |Reducdon® convests the units Indo MTC Cpe. TR |6 all Blodlssed bland belmg reduosd, =nizr

converts e unhs Intc BTUS, and "GHG Reduction” converts the units Into MTCGe. a poshilve value for Slodiess’ Reduced. ¥ discel Tusl is being replaosd with blodiscel, (11
enber a postve value in "Distilate Fuel Redeced™ and (2) &nier a negative vaiue in "Blodiese
w bo uze thic tam: Reduced.” This wil keave an aciurate nat positve number for 3HG emisskn redections.
siruciions o obdaln MTCO2e
MTCO2e | Wodume gal.) * (005200 kg CO2= § gal. blodi=ser+0.55"(3.67 kg CO2=/

pal. di=zsilla " (1 MTCO3= § 1,000 kg CO2s)

MTCO2e (B30 = Violume {gal.) " [0.20" (300 ky COZe 7 gal. blodlese+0.20"%5.67 kg COZe /
pal. dizs=ila * (1 MTCO2e /1,000 kg CO2e)

MTCO2E (B100)m Wiolome [gal.) ™ {3.00 kg SO2e 7 gal. biodi=sels ® (1 MTCO2e 7 1,000 kg
GO

MTCOZ2 = Input Woluma (ETU} " (0.0000532 kg CO2ef BTUA " {1 MTCO2e 749,000 kg CO2e)

‘Jee noles below for emission factor derdvation

ukailon Desoripiion See below for mone Informiation on emission Sacior derfvation

& Co. repfaced sohveni bonding of plastc parts with ulirasonic bending, Sus reducing incineration of spent |GG Co. replaced 20,000 gallons of disdlade Tuel ol In a combeston turbieee generaior wkn
soivents and saving 10,000 therms: of naviural gas annasaly. 20,000 galions: of blodlesel. BTEP 2 of 2
Exampie 110,000 [therms | 1,000,000,000 | £34%8 E100 | -20,000] -55.558

Matural Gas or CHG Reduoed “““’:l'::;cm 555 Reduction Biodiesr] Redeced 343 Reduction
(Input vake) MTCOE] igall [FTC D21
Unks [ETU] El=nd

(Sl [Belect]
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J
| Ethanal {Corn-Derlvad) Ethanol {Caluloge.Derlved) Other

Zefect ethanal Bend from drop-down menu: E10 (10% =ihancl, 3% gasolne), EBS (35% eihanol{Seizct sthanel blznd from drop-down mene E10 (10% ethamol, 35% gascline), E25 {85%

15% pasciine), or E100 {100% =thancd), Enter galans of ethanol biend. “GHGE Reduction ethancd, 15% gaseline), or E100 (100% eihanci). Enar gallans of ethandl bend , “GHGE X . i

converss D2 unks Into MTCO;e IF It ke 2ll oorn ethanol belng reduged: enter 3 pastive value fofReduction” converts the urits Info MTCOge. IFR Ie all celluloclo athanol belng reduced, anisr ::w_‘_l:';::w ;_I;O::I:om':: ;J'Eal-:iu-lll:; ;:u: D-:trv!::—n:w

“Corn Etharo! Reduc=d” H gacoling ¢ balng replaoad with oorn sthanal: |1} emer 2 positive (3 postibe valus for “Celulosc Ethane: Reduced. ¥ athanol le replasing gasaling: %) entera er'.-..-".'au-:lf:l:m proiect Ines - esEs

value In “Gasoline Reduoed” and (2) syier a nagative vaue In "Corn Ethanol Reducsd.” This wil [poshve valus n “Gasaline Reduced® and (2) spisr 2 pagaftve valus In "Celeiosic Shanal = ’

w bo ues fhls tak: |eave an accuraie net poskie member or GHG emission reducting Reduced.” This wil leawe an accuraie nef positve number for GHG emisslon reductions.
sirucions io obiain MTCO2e

WTCO2e (E1D)= Valume igall. " [0.90"4.5£ kg ©O2e | gal corn-cerved ethanel=0.90%2.57 kg [MTCO2e (E10)= Voume (gal.) " (2101053 ky COZe / gal. celulosk efhanal+0.50"{E.E7 kg

COZe 7 pal. disga]a ® (1 MTCO2e /1,000 kg CO2s) 002w | gal dieselia * {1 MTCO2e 7 1,000 kg CO28)

WTCO2e (EBS)= Volume (gal] " [0.85"4.54 kg CO2e | gal corn-oereed ethancl=0.15"(2.57 kg |MTCO2E (ESS) ume {gal.) " [.85°0.53kg CO2e f gal. celulosic ethanal+0.157B.ET kg

CO2e T pal. diszedls " (1 MTCO2= /1,000 kg CO22) CO2e | gal cieselja " {1 MTCO22 71,000 kg CO2E)

WTCO2e (E100)= Yolume (gal} "(4.54 kg CO2e i gal. corn-dertved ethanalla * {1 MTCCZe TCO2e (E1000= Volurme (gal.) "{0.53 kg ©OZe 7 gal. celulosic ethancdia * (1 MTCO22 1 1,000

1,000 kg GO2e) kg CO2e)
uisdlgn Decoripfion e paiow for mors infoemation on amisskon faciors dervation See bajow for mone Information on emission faciors dedvation

Esamipic
Com Sthanol Reduced GHG Reduction Calulogc Ethano! Redured GHG Reduciion . G5 Reduction
g2 MTCOE) (gl MTCOE) (MTCD,2]
Edend Elend
|Seleny) {3elct)

Inpute Alf Projocts
Wolume-Froiec 1 2
Wolume-Profed 2 =
Wolume-Frojed 3 2
Woluma-Profac 4 .
Wolume-Frojed § s
WolumeProject 8 =
Wolume-Frajed 7 =
Woluma-Profect 8 =
Wolume-Frofed § 3
Wolume-Froec 10 B
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Biofuels

* Important Instructions to Remember:

—Applies when switching to a less
intensive fuel source.

—For fuel substitution enter a positive
value is for the discontinued fuel, and
negative value for the substitute fuel,
which will leave an accurate net
positive value for GHG emissions
reduced.
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Example for Fuel

* GQ Co. replaced 20,000 gallons of distillate fuel oil
in a turbine with 20,000 gallons of biodiesel.

* GQ replaced distillate fuel (discontinued fuel) a
positive value of 20,000 gallons is entered in D14.

* Output is equal to 204.175 MTCO2e reduced.

* Next, proceed to biodiesel column and enter a
negative value of -20,000 in T14. (replacement fuel)

* Output value is equal to -59.995 MTCO2e reduced

* Aggregate tab displays total reduction for this
project as 141.161 MTCO2e reduced.

30
U.S. Environmental Protection Agency



Green Chemistry

* Total of 95 chemicals

* Combination of
— International Panel on Climate Change
—EPA’s Final GHG reporting rule

* Chemical Abstract Service (CAS) and GWP
provided

e Continual Work
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Green Chemistry

* Emissions of gases are translated to carbon

CO2 equivalents using global warming
potentials. (GWP)

* GWP describes the ability of a unit of gas
emitted in the present to trap heat over 100
years (time frame selected by the

International Panel on Climate Change
(IPCC)

For example, methane (CH4) has a GWP of 21= releasing 1 pound of
CH4 has the GWP of 21 pounds of carbon dioxide.
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Global Warming Potentials

Carbon dioxide
Nitrous oxide
HFC-23
HFC-125
HFC-134a
HFC-143a
HFC-152a
HFC-227ea
HFC-236fa
PFC-14
PFC-116
PFC-218

Perfluorocyclobutane

CO2

N20

CHF3
CHF2CF3
CH2FCF3
CH3CF3
CH3CHF2
CF3CHFCF3
CF3CH2CF3
CF4

C2F6

C3F8
c-C4F8

310
11,700
2,800
1,430
1,300
140
2,900
6,300
6,500
9,200
7,000
8,700
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Green Chemistry
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Green Chemistry

= e —— F—a— o FrT o= mor s e e o anE oF e F o cm = = ) cForscm = = T = e e T = e e
o bl s = See S5 chasodosie Bale S By e beserrel ol Pas e oo S et e (s Il oY, eSmae SORHD  Hilrous Cobdke (HID), i oSaoscomrisonm PP Cad, morsassan Syl
Tl e e

e e Erdm- Iae mman o e S e Bl Por W e s i e o nee CaE Tl e S el ¢ o IS e D o mroakm s el B e sl s

= B iy Bl T o

AT o B e OE e~ 0 A g ¢
- T A e P I e S~ o DT

o= e e Swemciicer. o el mw o aa s e e e S D i o Ol s BT e e i B DR e e o

= e, s ol U ST BT e e el R

|

D Flm S ctbon
et T e e T

Tosraal Fb=m Tl g D
= b i ximlns
e a3

T rE e Tl e e

el T T e e

ST Seere

e D L e o ]

SO T

p-ni e L= e ]

L e ]

o e N e e e

L == g o

o e ] o el g B ]

L - N ]

i e S

L e

e e Nl o e D r=

L =0 F Fes 2a-m]

el e e ] g ] e ]

b = ]

el ] o D e

IO =Sl

e f el [ e e D0e

(0= w5 |

- S =S

EET3EAS

I e Sy

Sl 3 ST

- S e

o e 3T

- e e o e T

o o o

o m f el e o w D [ ]

el el

= Ll ]

e g ] e )

= = 3. S sl oo snc s el

e e e

L= L =1

el e

N L 1 20 Y

= 3

siT—=_—a

=l

o L |

=z o |

o L O

el e e o |

A L T

==

e e T e e e T ]

e ge e T B

e e LT ]

e

e T Y

e e ) e ]

el D] e e

F e 3=Sc =3
= EEaa e
== By e

e o e e

35

U.S. Environmental Protection Agency



Green Chemistry
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Water Category for GHG reductions

* Significant energy is required to pump, treat, and
transport watet.

* The P2 Program relied on the survey-based water
conversion factors used in the report “Water and
Sustainability: U.S. Electricity Consumption for
Water Supply and Treatment”

* Conserving heated water reduces GHG emissions
more than conserving cold water. The tool relied
on the EPA’s WaterSense calculator for benefits of
hot water conservation.
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Water Conservation (factors)

* EPA’s WaterSense Calculator accounts for the power source
(natural gas or electricity) used to heat the water.

* Assigns the same factor to water heated by a renewable
source that it assigns to non-heated water;

* Assigns a higher factor to water heated by natural gas and;

* Assigns the highest factor to water heated with conventional
electricity.

e JIf users are not aware how water is heated but know that it
is NOT from a renewable resource use the natural gas
conversion as a default.
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Contact Information

* OPPT, Pollution Prevention Program, Natalie
Hummel

— 202-564-1424

OR

* OPPT, Pollution Prevention Program, Kathy Davey

— 202-564-8832
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