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INTRODUCTION

Transportation is a significant and increasing expense for many administrative units at
Williams and transprtation, particularly air travel, produces substantial greenhouse gas
emissions, which the College is committed to reduce. Our study seeks to quantify the impact of
transportation on fuel use and greenhouse gas emissions at Williams using existimg tthata.
papertransportation at Williams is divided into four general catego@Gesiege owned vehicles
rental vehicles including cars and busesgmmuting by Williams faculty, staff and students,
andair travel.

Collegeowned vehiclesnclude fleets ranaged for: (1) Facilities (the recycling truck,
trades vans, grounds trucks, and unregistered vehicles such as snowmobiles); (2) College Rental
(College cars and vans available for student, faculty, and staff travel off campus); (3) Dining
Services; (4) 8curity; (5) Student Services; and (6) small departments on campus with their own
vehicles.Rental vehiclesinclude motorcoaches and school buses rented for athletic team travel
and academic field trips; student, faculty, and staff vehicles driven faaWvérelated business;
and the Zipcar rental progra@ommuting includes roundrip travel from home to Williams
and student travel from Williams to destinations such as Boston, New York and other colleges.
Air travel includes Williamsrelated trips by fadty and staff, student travel to and from
campus, and student travel to and from staldgoad programs.

In FY 2007 calculated carbon emissions due to transportation comprised 27% of the
Coll egebs total greenhouse gaes(Teoff0QsAxifraweh s, oOr
was responsible for 17% of the total campus greenhouse gas emissions (7, SDdlede
owned vehicles accounted for 2%, or 500 T and rental vehicles accounted for 8%, or roughly
2,120 T.

College-owned
vehicles

Rental
vehicles

Air Travel
17%

Figure 1. Williams Collegegreenhousegasemissions FY 2007, including transportation
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The College has been served well for a number of years by the current fleet of vehicles,
our relationships with several local bus companies, the system of reimbursing faculty and staff
when they choose tcsa their personal vehicles for business, and by regular air travel.

However, the challenge of global warming, coupled with fluctuating gasoline and diesel prices
nationwide, demands that Williams College consider steps to increase transportatiorcefficien

SUMMARY OF TRANSPORT ATION CALCULATIONS A ND

ESTIMATES

Measuring emissions from Williarrelated trasportation provides marghallenges, not
the least of which is definingpllege travel and how commuting to the college should be
guantified. Emissiors can be calculated or estimated fromtedfor distance traveled, acttiaél
use or transportation co$tilliams Facilities manages most of the transportation in College
owned vehicles, but information about othell&ye vehicles, distances tragd| ftel economy
and costand air travels dispersed widely across campus. In addition, vehicles, fuel costs and
accounting methods have changed over time, complicating the use of one consistent record to
reconstruct another. In this section we introduce tathads we used for calculating fuel
consumptiorfor different categories of transportation, adding detagrenecessary in the
sections below.

Collegeowned vehicles

The College owns ~100 vehicles, most of them managed by Facilities. Vesecle
recods are most complete for 2007, but good records extend back to 2001. Annual mileage is
currently recorded for each vehicle and the amount of fuel pumped from ctangais
measured by vehicle class. The cost of fuel purchasedordedbut not vehtle mileage)
when college vehicles refuel off campusd is summarizechonthly, but the electronic record is
relatively short. We applied an index of average monthly gasoline price to conveatrgitis
fuel costs to fuel use.

Rental vehicles

The renal vehicle category includes faculty and staff business miles driven in private
vehicles and reimbursed by the College, bus use related to athletic and academic travel, and
Zipcar travel. Records of this travel are recorded as costs in office and deypdrtrdgets and
are most complete in 2007. To calculate fuel consumption in the rental vehicle category we used
mileage reimbursement rates for cars and estimated mileage and fuel economy for bus travel,
where costs include both vehicle rental and drsadary Gallons consumed for rental vehicles
were calculated using a combination of estimated miles driven and an assumiéesZier
gallon (mpg) for gasoline engines and/Ampg for motorcoaches. Gallons consumed for Faculty
and Staff driverswerecalcuat ed using the Coll egebs rei mbur
Calculated bus mileage could be checked, in some cases, where destinations were known or in
those cases where mileage was recorded as part of the bus contract.

Commuting
Commuting mils represent a substantial fraction of transportation costs and emissions
related to Williams College, but we are not aware of any direct measurements of these values.
Commuting miles were estimated for daily faculty/staff travel betweegeabgraphic ceet of
thetown where commuters live and Williamstown, reduced to 2 round trips a week for those
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who live more than 100 miles awdyor students commuting from New England and other

nearby states, we used the distance (point to point) from the capitalfcitye ach st udent
state to Williamstown and assumed two round trips per yéarestimated emissions for student
drivers who use personal vehicles while at school from the total number of car trips that students
reported taking annually, guided byurey of driving habits conducted in the 2623008

academic yeafhttp://www.williams.edu/CES/mattcole/resources/studentpapers.hutal

travel was subdivided into the types of trips students estimated taking during the academic year
including orcampusand local and regional efflampus trips. We estimated that@ampus trips
(driving to practice, class, etc.) averaged 1 mile, and that off campus trips (Stop and Shop, local
restaurants) averaged 5 miles. We converted total miles driven into emissionghe Clean

Air Cool Pl anet Oxnileval ue of 19.4 | bs CO

Air travel

Air travel by faculty, staff and students is a large and poorly documented source of
emissions that can be attributed to Williams College. We used both measured \&tuesvel
purchasedising College credit cardsandestimatedraluesfor student air travel and for air
travel related to study abroatb calculate air travel emissiofw travel by faculty and stafive
used data from the Col | e grightsesth@iong wepelkrzowoef t i c K
~20% of the data. Using these destinations, we calculated round trip miles traveled for this
sampleof the total flights. This was a conservative calculation, because we calculated miles
traveled using the shortest distafiwen airport to airport, not taking into account actual flight
paths, | ayovers, etc. Using the28kkigean Air Co
eCO2/passenger/mile flown, we converted miles to emissions for this 20% sample of the data.
Finally we muliplied this figure by 5 to get tatair travel emissions, assuming that the sample
was representative of faculty/staff air tra@mhissions from student air travel were estimated
based on two round trips per year for every student who lives outsidevdEhgand. Flying
di stances were calculated using the distance
Albany, New York Emissions from study abroad air travel include one round trip for every
student who studied outside of the United Stateke 20072008 academic year. These
emissions were calculated using the distance (point to point) from the capital city of each country
to Albany, distance wereconverted to emissionssi ng t he Cl ean Air Cool
These values likelynderestimate emissions because travel is rarely-psimbint. Actual air
travel routesand layovers were not included in the calculation.

2007TRANSPORTATION EMISS IONS

Williams Coll egeds transportati o-nom@et® SSi O
data, are subdivided below to illustrate the relative amounts of emissions from different
categories of transportation (Figs. 2, 3 and 4). Descriptions of transportation categories,
calculation of travel miles, and the gallons of gasoline and diessumed follow in the next
three sections of this report.
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Williams College
Vehicles
(501 T)

Fac/Staff commuting

Air Travel
(4500 T) (L)

Student commuting
(307 T)

Zipcars
(8.3T)

Athletic Travel
(2197T)

Academic Field Trips
44T)

Figure 2. All campus transportation emissions for FY 2007, in tonnes of GO

Academic Field Trips

44T
( ) Williams College

vehicles
(501 T)

Athletic Travel
(219 T)

Zipcars
83T

Student commuting
(307 T)

Figure 3. FY 2007 transportation emissions excluding air traveln tonnes of CQ.
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Other Departments
(14 T)

Dining Services Student Services

Security
(61T)

Facilities vehicles
Registered
(222 T)

College Rental Fleet
(139T)

Facilities vehicles
Unregistered
46T)

Figure 4. Transportation emissions for Collegeowned vehicles for FY 2007in tonnes of CQ.

Collegeowned Vehicles

Figure 5. The campus recycling truck is one of 102 vehicles owned by Williams College.
Overview

In 2007, Williams College owned 102 vehicles that were usea Wade variety of
services (Table 1; Figs. 5, 6). Facilities maintains gasoline and diesel pumps and keeps records
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for all Williams fleet vehicles that use the pumps. Gasoline is supplidd/”ySandri Oil; diesel
for vehicles is supplied by H.L.Fuel Compy.In addition, the College Rental Fleet often fills up
at pumps offcampus, using College credit cards, and Dining Services has an account at
Carpinellobs Sunoco station in W lIliamstown.

Table 1. Categories of collegewned vehicles.

Vehicle category Description of Category Number

Facilities Fleet 65
Registered Vehicles Trades Fleet, Recycling Truck 43
Unregistered Vehicles Grounds Fleet (primary consumers of diesel) 22

College Rental Fleet Cars and Vans for Student, Faculty, and Staff trg 21

Departments with Vehicles| Center for Economic Development, Center for | 6
Environmental Studies, OIT, Central Office Serv

Security -- 4
Dining Services -- 4
Student Services Center for Community Engagement, Outing Cluk 3

Student Services _.Other Departments

Facilities Fleet—
Reqistered Vehicles

College Rental Fleet

Facilities Fleet—
Unregistered Vehicles

Figure 6. Categoriesof collegeowned vehicles

Miles traveled bycollegeownedvehicles

In FY 2007, registered collegavned vehicles were driven more than 750,000 miles,
representind.3% of the total miles traveled for William®lated business, excluding air travel
(Table 2. Mileage was recorded for the Facilities Fleet, College Rental Fleet, and Dining



Services vehicles. Fuel usage was measured for Security, Student Services, and departments with
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vehicles; distance traveled was calculated based on fuel consumed En20&T assumption of
25 mpgexcept for Dining Services, for which we assumed 10.mpg

Table 2. Total miles fuel consumption and estimated emissionspllegeowned vehicles in FY 2007.

Campus and local |Fleet Miles Fuel co,
travel consumption | emissions
gallons tonnes
Facilities Fleet (Registered Vehicles) [232019 29371 222
Facilities Fleet (Unregistered Vehicles) 46
Security 173875 6995 61
Dining Services 15700 1570 15
Student Services 3516 478 4
Other Departments 5780 1640 14
Off-campus travel |College Rental Fleet 322769 15775 139
Total 753659 55829 501

Note: mileage for unregistered vehicles is not known; fuel consumption for all Facilities Fleet

Fuel consumed by colleg@vned vehicles

Measurements dbtal fuelconsumed byollegeowned vehicles includes well

documented amounts from the Facilities pumps and values estimated from less consistent records

of fuel purchased oftampus. In addition tmonthly fuel consumption records from the

Facilities pumps fofleet vehicles, we included measured gasoline purchases by Dining Services

in Williamstown. To calculate the gallons of gas that the College Rental Fleet pumyped off

campus, we used fuel purchase information from credit card purchases going back to 2001 and
theaverage price of gas/gafias found online atthe Energpyn f or mat i on

website.In 2007 total fuel consumption was 55,829 gallons.

Ad mi
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Student Services
(478 gal)  Departments with Vehicles

(1,640 gal)

Security
(6,995 gal)

Dining
Services
(1570 gal)

Facilities Fleet
Registered and
Unregistered
(29,371 gal)

Figure 7. Consumption of gasoline and diesel in FY 2007 lpllegeowned vehicles, by category.

Calculded fuel economy values should be viewed as estimates until more comprehensive
data become available. Our measured and estimated values indicate that the college rental fleet
averaged about 20 mpg, the Security vehicles averaged about 24 mpg and tiresFkssti
averaged a little less than 8 mpg in 2007. Low average values for the Facilities fleet may reflect
short travel distances and the larger size of many of the vehicles. The College Rental fleet, in
contrast, includes fusdfficient cars and travelistances are usually longer.

Historic data suggest that annual fuel consumption by cetieged vehicles decreased
from 20022007 (Fig. 8). The apparent decreasald be a measuremaeantifact, reflect
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Figure 8. Decrease in fuel consumption by Qlege vehicles from 2001 through 2007

slight increases in fleet fuel economyresultfrom actual decreases the driving ofcollege

owned vehicles over the past six yedtrss also possible that total annual fleet fuel consumption
may have decreasaahd that increases in consumption may have occtordulis transportation,
and infaculty, staffand studendriving for Collegebusiness. The next section discusses
estimates fothe miles traveled, gallons of fuel consumed and emissions from rentaegehi

Rental vehicles

Overview

Rental vehicles consist of motorcoaches for athletic and academic travel (Fig. 9),
personal vehicles of faculty, staff and students who use their vehicles for Witkdared
business and are reimbursed for their milethieycollege, and the Zipcar rental program.
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Figure 9. Williams rents motorcoaches for eacademic field trips.

Miles Traveled by rental vehicles in 2007

In 2007 travel in rental vehicles was roughly 500,000 miles, accounting for
approximately 8% of the total miles driven for college busiriggdar the largest category
(Table 3 is reimbursed travel in personal vehicles, which includes travel for: (1) athletics; (2)
conferences and meetings; (3) classes, and (4) departmentiaados$iness. Athletic travel in
rental vehicles, mainly buses, is a minimum estimate for all athletic travel since many teams
regularly use the College Rental fleet to travel to practice and to competitions. Classes and lab
sections (academic travelsaluse a mixture of bus and the college rental fleet for travel.
Because the college does not have records for rental veleleslculated those traveliles
using the coll egebs rei mbursement rateusor th
travel, checkedsing trips wherdoth costs and distances were known.

Table 3. Measured and estimated distance traveled and G@missions by rental vehicles, FY 2007.

Commuting
Substantial amounts of fuel are consumed and greenhouse gases ialéase
commuting to campus by faculty, staff and students, and for student travel while they are in



