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| ntroduction

T he build-up of greenhouse gasesin the atmosphere is agrowing concern for al segments of
society. Some degree of climate change isnow inevitable asaresult of the current atmospheric
concentrations of these emissons. T he scope of future warming islargely dependent on our
choicesregarding emissonstoday and in the near future.

Vehiclesare aggnificant source of global warming gases, accounting for 28% of U.S. greenhouse
gasemissions. In the U.S,, fleets account for nearly nine million vehicles on the road'.
Combined, these vehicles emit millions of metric tons of greenhouse gases annually. Fleet
operators, both private and public, are seeking waysto lessen their greenhouse gasfootprint. The
mogt effective fleet actionsare directly tied to seeking greenhouse gas reductions.

Environmenta D efense Fund (EDF) and NAFA Fleet M anagement Association (NAFA)
teamed up to create and promote this greenhouse gas calculator to enable fleetsto measure ther
footprint and track progress over time. Thistool isdesigned to minimize data entry needs for
fleets— recognizing the challenges of capturing the complete data required by more advanced
calculation methods. At the same time, the calculator provides areasonable degree of accuracy, as
itscaculations are directly tied to fuel-consumption.

W e encourage fleetsto use thistool to better understand their current emissonsfootprint, set
and track emission reduction goals, and evaluate “green” fleet activities. Fleet managers can help
usimprove on thistool, aswell. EDF and NAFA welcome feedback on the current edition of
the calculator and suggestionsfor future improvements. Please send your commentsto
greenfleet @edf.org.

About Our Organizations

Environmental D efense Fund, aleading nationa nonprofit organization, represents more than
500,000 members. Since 1967, Environmenta D efense Fund has linked science, economics, law
and innovative private-sector partnershipsto create breakthrough solutionsto the most serious
environmental problems. Environmental D efense Fund has a 20 year track record of successin
partnering with business. To maintain itsindependence and credibility, ED F accepts no money
from corporate partners, generous individuas and foundations fund its work. For more
information, vist www.edf.org.

NAFA Fleet M anagement Association (NAFA) isanot-for-profit, individua membership
professona society serving the needs of memberswho manage fleets of automobiles, SUVSs,
trucks and vans, and awide range of specialized mobile equipment for organizations acrossthe
globe.

NAFA providesits membersafull range of products and services, including statistica research,
monthly and annud publications, regiona chapter meetings, government representation,
seminars, onlineinformation, and an annua conference expo.



Thefleetsthat NAFA members handle are as diverse asthe North American organizationsthey
work for. Our members are key fleet decison-makers-- corporate and government fleet
executives who manage specification, acquisition and maintenance of millions of vehicles,
incuding: Sedans, SUVS, Vans, Light-, M edium- and H eavy-D uty T rucks, and Specialized
Highway and Non-H ighway Equipment. For more information, vist www.nafa.org.

H ighway M ethodology

The EDF-NAFA fleet greenhouse gas calculator estimatestota fleet greenhouse gas emissons
from fuel consumption data. Thisdataisdirectly used to calculate emissons of carbon dioxide
(CO,), which accounts for about 95% of greenhouse gas from vehicles. Emissions of nitrous
oxide (N,0), methane (CH,) and hydrofluorocarbons (H FCs) are estimated based on their
prominence among greenhouse gas from transportation source as reported in the I nventory of
U.S. Greenhouse Gas Emissions and Sinks: 1990-2007".

Carbon Diaxide

Tota emissonsof carbon dioxide are calculated by multiplying volume of fuel consumed by the
appropriate fuel-gpecific carbon dioxide coefficient. The CO, coefficients are drawn mainly from
the U.S. EPA Climate L eaders guidance for mobile combustion sources’. T he one exception is
the factor for eectricity, which isfrom the U.S. Energy Information Agency'.

Table 1: Carbon Dioxide coefficients

Fuel Type Units ggz
Motor Gasoline gallons 8.81
Diesel Fuel gallons | 10.15
LPG gallons 5.79
Ethanol gallons 5.56
Biodiesel gallons 9.46
Liquefied Natural Gas (LNG) gallons 4.46
Compressed Natural Gas

(CNG) Scf 0.054
Electricity KWH 0.6078

Mehane(CH,) and Nitrousaxide(N,O)

Calculating emissonsof CH, and N,O ismore complicated than calculating CO, emissions.
Emissonsof CH, and N,O depend on drive cycle, milestraveled and pollution control
technology. T o more accurately calculate these emissons, the U.S. EPA provides coefficientsfor
CH, and N,O emissions'. Fleets need unit-specific mileage data aong with either pollution
control technology (preferred method) or model year to utilize these coefficients.

W hile some fleets may have this data readily available, they appear to be the exception, not the
rule. Fleets should aim to capture thisinformation in order to undertake more accurate emissons
caculationsin the future. In the meantime, we are presenting a method for estimating these
emissons.



The EDF-NAFA caculator estimatesemissonsof N,O and CH , based on their relative
prominence among vehicle mixes asreported in T able 2-15 (T rangportation-Related
Greenhouse Gas Emissions) of the EPA’s Inventory of U.S. Greenhouse Gas Emissonsand
Sinks: 1990-2006". In thistable, the EPA provides data on five categories of highway vehidles:
Passenger cars; light-duty trucks, vansand SUV's, medium and heavy duty vehicles (8500Ibst);
buses, and motorcydes. Usng this breakdown, calculator users can choose between three fleet
profilesfor the onethat best fitstheir fleet and data systems.

Profileoneisfor fleetsthat are able to separate their fuel consumption data at the vehicle type
level. For thisprofile, fleet managerswill be asked to add in the fuel consumption by three
vehicle classes. passenger cars, light duty trucks, vans, and SUVs, and medium and heavy duty
vehicles (over 8,500 Ibs). W e do not ask about motorcycles because they are not a sgnificant
component of fleets. W e exclude a specific section on buses because we could not identify a
vehicle weight criteriafor the category.

Profiletwo isfor light-duty fleetsthat don't distinguish fuel consumption data by vehicle type.
For thisprofile, fleet managerswill be able to estimate their emissons by entering in the
combined fuel consumption of al their vehiclesin these two classes.

Profilethreeisfor fleet managersthat have adiverse fleet of light-duty and medium to heavy
duty vehicles and are unable to track fuel consumption by vehicle type. T hey will enter the tota
fuel consumption.

The coefficientsused in these profiles are:

Emission as a
% of carbon

dioxide
....emissions
Profile Vehicle Type CH, N0
Passenger Cars 0.14% | 2.19%
Light Duty Trucks, Vans and SUVs 0.11% | 2.13%

One Medium and Heavy Duty Vehicles (8,500lb+) 0.02% | 0.27%

Two Mixed Light Duty Vehicles 0.13% | 2.16%
Three | Mixed All Vehicle Types 0.10% | 1.65%
Hydrdfluaroarbons(HFC9

HFCsare chemicasthat are used as dternatives to ozone-depleting substances. HFC-134a
(CF,CHF) isutilized in most vehicle air conditioning systems. Each unit of HFC-134a emitted
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has the same globa warming impact as 1,300 unitsof CO,".



To fully account for emissons of HFC-134a, fleets need to track data on the capacity of each
vehicle'sair conditioning system, itsrate of leakage, any system recharges, and charge at time of
disposal. Many fleetslack thisdata. T hus, our tool estimatesthese emissonsusing the same
method asfor N,0 and CH , emissons.

For HFCs, the coefficientsused in the three fleet profiles are:

HCF-

134a (as
] ] % of
Profile Vehicle Type COy)
Passenger Cars 3.98%
Light Duty Trucks, Vans and SUVs 5.34%
One Medium and Heavy Duty Vehicles (8,500lb+) 0.54%
Two Mixed Light Duty Vehicles 4.60%
Three Mixed All Vehicle Types 3.53%

Asfleets develop more robust greenhouse gastracking systems, they can utilize the more
sophigticated caculation techniques outlined by the U.S. EPA Climate L eader program
guidance for Direct HFC and PFC Emissonsfrom Use of Refrigeration and Air Conditioning
Equipment™. The Minnesota Pollution Control Agency isaso collecting model specific
information about vehicle air conditioners, indluding A/C charge size and yearly leakage rat€’.

Off-road emissons

The EDF-NAFA calculator also caculates greenhouse gas emissions from non-highway
equipment. CO,, N,O and CH, are the relevant emissons. H FCsare not a significant source of
emissons from this equipment. Aswith on-road vehicles, our calculator caculates CO,
emissions based on fuel consumption. Emissonsof N,O and CH, are also calculated directly
from fuel consumption for off-road equipment. Our source of the N,O and CH , coefficientsis
the U.S. EPA Climate L eaders Simplified GHG Emissons Caculator. *




Vehicle Type CO» N.O CH,
(COE (COE (COzE
kg)/gal | kg)/gal | kg)/gal
Diesel Agricultural Equip. 10.15 0.079 0.03
Diesel Construction Equip. 10.15 0.079 0.012
Diesel Locomotives 10.15 0.079 0.017
Diesel Ships and Boats 10.15 0.079 0.015
Gasoline Agricultural Equip. 8.81 0.069 0.026
Gasoline Construction Equip. 8.81 0.069 0.011
Gasoline Ships and Boats 8.81 0.069 0.014
Other Diesel Sources 10.15 0.079 0.012
Other Gasoline Sources 8.81 0.069 0.011

Assumptions and Challenges

Tallpipevaslifeydeemissans

Our calculator assstsfleetsin tracking their direct fleet environmental impact by quantifying
tailpipe greenhouse gas emissons based on fud-consumption data. Of course, activitiesinvolved
in the production, refining and transporting fuels also result in greenhouse gas emissons. These
upsteam emissions are part of afleet’sindirect environmental footprint and are not captured in
our calculator.

Sample Caculations

Below are severd sample fleets. For each sample, we have quantified their fleet greenhouse gas
emissions utilizing the EDF-NAFA calculator. These are intended to demonstrate the accuracy
of the calculator and help users better understand how to use the calculator.

Privatelight-duty salesflegt

The light-duty salesfleet iscomprised of 1054 passenger vehidesthat consumed 932,786 gallons
of gasoline in the past year; 175 passenger vehiclesthat consumed 211,538 gallons of E85; 281
SUVsand light-trucks that consumed 311,205 gallons of gasoline; and 64 vansthat consumed
66,534 gallons of diesdl. Asthefleet hasits data broken down by vehicle size, it wasableto use
option one (“I have fuel datafor each of my vehide types’) of Step 1.

After choosing the “l have fuel datafor each of my vehicle types’ option on the calculator, enter
the data above into the appropriate boxes. See depiction below.
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Fleet Greenhouse Gas Emissions Calculator

Choose your calculation approach

@& [ have fuel data for each of my vehicle types

I have aggregate fuel data for a mixed fleet of vehidles

I have aggregate fuel data for a light-duty fleet
Enter vehicle fuel consumption data

Passenger Cars

Motor Gasoline

gallons
Diesel Fuel l— gallens
Residual Fuel Oil (#5 & #6) [ | gallons
Avgas l— gallons
Jet Fuel l— gallons
LPG gallons
Ethanol Blend: EE | g3 | dd another blend)
Biodiesel Blend: B I_ l— dd another bl
Liguefied natural gas l—
Compressed natural gas l— =cf
Electricity | wwn
Light Duty Trucks, Vans and SUVs
(Equal to or less than 8,500 |bs. GVWR)
Motor Gasoline 311,205 gallons
Diesel Fuel lT gallons
Medium and Heavy Duty Vehicles
(8,500 |bs. GVWR or greater)
Motor Gasoline l— gallons
Diesel Fuel l_' gallons

Show more fuel types

Non-Hinhwav Fauinment Fmissions

About the Calculator

See the methodology and
assumptions that form the basis of
our data.

Dane, but with errors on page.
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Once the data was added, the fleet manager choseto calculate the emissionsin metric tons.



Thetota greenhouse gas calculation is 13,874 carbon dioxide equivaent metric tons greenhouse
gases

| Calculate Emissions] Reset Calculator

Your total greenhouse gas emissions are 13,874.44 metric tons

Export to Excel | Export to POF | Email Results | Link: http:/finnovation.edf.org/page.cfm?taglD=37020&entryid=416

Source Breakdown

Passenger Cars Ehea ] 234,25 15.24 408,51 10,180.28
Light Duty Trucks, Yans and SUVs 3,417.04 8440 4.78 187.94 3,694 .16
Mediurn and Heavy Duty Yehicles - -- -- -- -

Maotar Gasaline (gallans) 11,239.11 276.76 17.43 515.33 12,048.63
Diesel Fuel {gallons) 675,32 16.68 0.95 3714 730.09
Residual Fuel Oil (#5 & #6) {gallons)

Avagas (gallons)

Jet Fuel (gallons)

LPG (gallons)

Ethanal {gallons) 1,024 .90 25.21 1.64 43.97 1,095.72
Biodiesel {gallons)

Liquefied natural gas (gallons)

Compressed natural gas {scf)

Electricity {KWH)
__________________________________________________________________________________________________|
Total 12,939.33 318.65 20.02 596.44 13,874.44

Percent 95.26% 2.50% 0.14%  4.50% 100%

Posted: 09-Mar-2009; Updated: 15-Apr-2009

Frint:+ ShareThis : Contact us  Rate: 1.

If this same fleet was unable to distinguish itsfuel consumption by vehicle type, it could instead
choose profile three for aggregated datafor alight-duty mixed fleet. All of the vehicdesin this
fleet arein the light-duty category. Following this approach, the fleet manager would enter
1,243,991 gdlonsinto the motor gasolinefield; 211,538 gallonsinto the ethanol field with 85
entered in the blend field; and 66,534 gallonsinto the diesal field.




Once the data was added, the fleet manager choseto calculate the emissionsin metric tons.



Thetota greenhouse gas calculation would be 13,902 carbon dioxide equivalent metric tons
greenhouse gases
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Updates and M odifications

Initsfirst four months the EDF-NAFA fleet calculator was used over 2,000 times. Given the
strong track record of use and good feedback from users, we dightly modified the calculator in
August 2009. T he changes made are listed below.

Updated CH ,, N,0, and H CF-134a coefficient datato reflect the most recent EPA

inventory report. M ost changeswere minor and led to adecrease in estimated greenhouse

gasemissons.

OLD NEW

(2006) (2007)

Emission as a % of carbon dioxide emissions
HCF- HCF-
CH4 N20 134a CH4 N20 134a
Passenger Cars 0.16% | 2.46% | 4.29% 0.14% | 2.19% | 3.98%
Light Duty Trucks, Vans and SUVs 0.14% | 2.47% | 5.50% 0.11% | 2.13% | 5.34%

Medium and Heavy Duty Vehicles

(8,500Ib+) 0.00% | 0.27% | 0.55% 0.02% | 0.27% | 0.54%
Mixed Light Duty Vehicles 0.15% | 2.46% | 4.83% 0.13% | 2.16% | 4.60%
Mixed All Vehicle Types 0.12% | 1.88% | 3.71% 0.10% | 1.65% | 3.53%

Changed ethanol and biodiesel carbon dioxide coefficientsto those reported in the EPA

Climate L eaders guidance. The new numbers aren’t significantly different from the

numberswe originaly used from GREET . T he change allows usto have on consstent
source of the carbon dioxide coefficients.

Removed three fuel typesthat aren’t used for fleet on-road vehicles Resdual Fud Oil
(#5, & 6), Avgasand Jet Fud. For avgas and jetfuel, the calculator would not accurately
capture their greenhouse gas impact for emissonsthat occurred at high atitudes.

Resources

Environmental DenseFund
alf.ao/ aenfleg

M easuring Greenhouse GasEmiss ons
U.S. EPA Climate L eaders

http://www.epa.gov/ climatel eaders/ resources/ index.html

The Climate Reqgigtry

http://www.theclimateregistry.org/reference.html

U.S.DOE EIA

http://www.eia.doe.gov/ oi af/ 1605/ guidel ns.html#vol 1

W orld Resources | ngtitute

http://www.ghgprotocol.org/ calculation-tools
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Chosng lowe-enissonsvehides

U.S. Government Fuel Economy Ratings
http://www.fueleconomy.gov/

Donlen and Sierra Club vehicle comparison tool
http://www.coolfleets.com/

Yahoo Autos Green Ratings
http://autos.yahoo.com/green_center/

ACEEE Green Vehicde Guide
http://www.greenercars.org/index.htm

Improving VehideUse

U.S. Government GasMilage Tips
http://www.fueleconomy.gov/feg/drive.shtml

Eco Driving USA

http://www.ecodrivingusa.com/

NPR'sCar Tak
http://www.cartalk.com/content/features/fueleconomy/
Environmenta D efense Fund: L ow Carbon Tipsfor Cars
http://www.edf.org/ page.cfm2agid=1126

"U.S. EPA. Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990 — 2007 Table ES-7

" Bobit Publishing Company, Automotive Fleet Research D epartment, Automotive Fleet Factbook 2008,
Redondo Beach, CA, 2007. (Additional resources. www.fleet-central.com)

"U.S. EPA. U.S. Greenhouse Gas Emissons and Sinks: 1990-2007. Table 2-15: T ransportation-Related
Greenhouse Gas Emissons(Tg CO, Eq.)

“U.S. EPA. Office of Air and Radiation. Climate L eaders Greenhouse Gas | nventory Protocol Core M odule
Guidance. Direct Emissons from M obile Combustion Sources. EPA430-K-08-004. M ay 2008

“U.S. Department of Energy, Energy I nformation Agency. Voluntary Reporting of Greenhouse Gases Program
Average Electricity Factors by State and Region. April 2002

" U.S. EPA. Office of Air and Radiation. Climate L eaders Greenhouse Gas | nventory Protocol Core M odule
Guidance. Direct Emissons from M obile Combustion Sources. EPA430-K-08-004. M ay 2008

"'U.S. EPA. U.S. Greenhouse Gas Emissons and Sinks: 1990-2007. Table 2-15: T ransportation-Related
Greenhouse Gas Emissons(Tg CO, Eq.)

"United Nations Framework Convention on Climate Change. Globa W arming Potentials.
http://unfcce.int/ghg_datalitems/ 3825.php

"U.S. EPA. Office of Air and Radiation. Climate L eaders Greenhouse Gas | nventory Protocol Core M odule
Guidance. Direct HFC and PFC Emissons from Use of Refrigeration and Air Conditioning Equipment. T able 2.
EPA430-K-03-004. M ay 2008

"Minnesota Pollution Control Agency, www.pca.state.mn.us/ dimatechange/ mobileair.html. Site accessed April 21,
2009.

*U.S. EPA Officeof Air and Radiation. Climate L eaders Inventory Calculator for Low Emitters.
(Wwww.epa.gov/ stateply/ resources/ lowemitters.html).
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