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PREFACE

"Energy Savings in School Transportation" hgs been pre

pared for the Office of the.Secretgry, UtS.yepartment.of

Transfiortation by BRIM Systems, Inc. Its puilose is to present

a .summary of tips for saving energy in pupil'tranip.ortat(ion.

The:publication series consists pf fiv'e ITOoklets\entitled

"Fuel. Economy Through Teamkgork" addressing the subjeCts Or:

1.. Pupil iransportation.& Energy ConseryatIOn

2. Tilui4hasinglPFor Fuek Economy
. /

3.,/Driving or Fuel Economy 4

4./ Oprati g For Fuel Economy

,.. The Science Of Sav-ing Fuel

(

This 1,dT the series, offers' gedelines

school tegortation admindstrators
,

in achieving 4Detter,flie14'economy' and cost management goals..,
.

Acknowledgemeht is made to the schpol administrators
"directors of pupil transportation, members of the transpor

tation community, Eind governpent orgahizatio-ns who Were SO.
/

booklet , 'Volume
and suggestions to aesist

willing to share ideas' during the preparation of this

publics...ton so- that it-ean be of benefit to all school

districts.
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BASI UNDEFIgTANthkG OF. ENERGY,

WHAT IS ENERGY? .

Sergy is the c ad-ity to d35 wprk.: The rate at
energy is generated to perform',thAwo'rk.is called.-"powr

1,EnlergY cgn take many formN- Mechanical, chemical, electrical,
)

therMalo'and nuclear, It 'can also be transformed from one
form a.no-gher.

WHEBE -DOES ENERGY COME FROM
't

4. . . . 4
,....

.

0 PeOolesUm,, natural gas , Coal solar, wind, and. geothermal:
7 k, - 4 .4.energey arte natural energy sources. Eae'ctricity is generated

, .
1Diy fossil-4.4.1eled, nuclear , 'and 1.-7-d oelectr id- power fila-nt.s...... .

r 1 !
d, .

,\: Togeth.er , the.se reeso:ur6es proVide, 'he ingr:edients that are

necessary for 'our st'andard of .living.

84 1'1,4
?' C

Eipw MUCH WORK WILL ENERGVDO?

Ener y is measured in term's' of British Thentaal Units

(BTU's) .7A BTU is the amo t of he`at required to raise the

temperature of.:1 pound. of 'water 1 degree Fahrenheit -:Energy

may , also bmeasured .in terms off' barrels of oil-. The f allow-

ing tables 'show the amount of energy required or typical

activities in our economy nd BTU equivalent values of common.
)energy and fuel sources.

.=1

111111 111111

III

111-11- 0- 1111-1111-
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ENERGY WORK EQUIVALENTS OF OIL

1 BARREL DRIVEfA SCHOOL BUS
4 FROM AMARILLO, TEXAS

TO TULSA, OKLAHOMA; A
DISTANCE OF' 350 MILES

100*BARRELS.. TAKE A LOADED.JETLINER
FROM CHICAGO TO
WASHINGTOWD.C.

1,000 BARRELS .. RUN THE CITY OF
BALTIMORE, MD. FOR
ABOUT 10 MINUTES

BTU EQUIVALENTS

1 BAIRREL OF OIL 540070eIB4U's
3

1 GALLCIN NO. 2 OIL.... . 140.000 BTU's'
1 GALLON gAsoLirtiE .... , '125,000 BTU's
1 KILOWATt-HOUR OF

ELECTRICITY ' - 3,413 BTU's
1 CUBIC FOOT OF

NATURAL GAS 1,031 'BTU's
i. -.,

TRANSPORTPITION IN THE U.S. OSESALMOST
9 MILLION BARREL? O'F OIL EACH Ci.AY -

i

II ii 1!
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A4LAKENERGY DQESAMERICA USE?

Akerica,hds percen't of the world's Ropult4on. War
.

,
. .

ii*-tio'n prod ezover-'30"-percent:c4f: thewor°1&4S' goo'llsi we
1.

..,0-'-
4

, .consume he:Aly-31 percent of the, world°s energy
,

.

.
.. . .

.. 'To.surpl5VOur entixe national energy ,ne'eds.$ America_ .. ,' .

.1113.es,o7iier'3rkillion barrels' of bil ,Sciatyalent,enercy'Xi:e,
..i

s ),energy'inall,rorm,each day. .0i1 14p-iiaes 1 6 Percent Of"
, . -_ . , , --- ,

this energybdiat 15 inil.lion?boxrelSreach.d.ay The bald4ce
A

.
. 1 1

comes from coitlbtnatural gp*, nuclear,poVer, hyciriopos:ter,.,apld

:.'geothermal energy sources. A. H.

.j "'

Per:caOta ,energy consumption in the 1.%S'We...s..nStrlY n
) . ,.

' -'
'times greateran the wprld' aver=age in 19/14.as,-ShovnbeloW;

,

COOPARISON.OF.ENERGYtifSEIN.14.1/VORLD.

PER CAPITA ENERGY CONSUMPTION (1074)

AMERICAN

GERMAN

,

RUSSIAN
,

WORLD

.
NIGER IAN

150.MILLION'
IFITU'S1YEA11 .

130 MIILION-
BTU'S/YEAR

. _

,36 MILLION
BTU'S /YEAR

.

E1-5 MILLION
BTU'S/YEAR

17

340 Mil,LION.
BTU'S /YEAR`

SOURCE: FEDERAL ENERGY ADMINISTRATION,
'OFFICE OP CONSERVATION AND ENVIRONMENT,
WASHINGTON, D. C.
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INHERE DOES THE ENERGY GO?

a

°Industry 4,1onsumes about 40 percent of the.energYAV. the

U.S. The 1..a.nsportsftlOt sector uses another 30415ercent. .

1balatcp is: consumed. by' the resXential ax d commercial

-6.ectors.opfithe edonOmy.

Neara4 50 percent of the energy consumed is non-produc-

time energy. This energy is ,'lost in the form of waste heat

d to overcome forces such ap fri.ction in processes.

No process is 100 percentenergy efficient. Energy is

alWays lost. Electrie motors, for example, .convert electri-

:a8.1 nergyinto mechanicAl energy. They generally have
-

eff eiehcies ranging between
, percent. The average:

if
4.,boil,Ws effici-e-Acy is about 74 percent. 'Electrio generators

have efficiencies of aibout 25 percent. EPA(1) studies' have
so No

,

shown that the.efficienw.of. a motor 'vehicl-e--that fraction oS,
a

combustion. heat which ends ,up s Mechanical' lower - --sari be as

high as percent; it can also be as low as 5-10 percent--
,

-
depending' upon how it is operated, where it is used, and how.

.

J. 3

well it is matained.

).
. ONE WOULD HOPE THAT SOME DAY

SATISFACTORY ENERGY SOLUTIONS WILL
BF FOUND.

THE PROBLEM OF UNCERTAINTY. IS
CLOUDED BY UNCERTAINTY.

ROBERT DORFMAN
DESIGN OF WATER RESOURCE SYSTEM
HARVARD UNIVERSITY PRESS

(1) U. S. ENVIRONMENTAL PROTECTION AGENCY
4
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Ai'CAN BE DONETO-P E, SUE ENeRGY USE?
r

"I ..a.

'

. The,most important .step thaj can. be undertaken, is to u*,e
, . , I

ergy more wisely: - .,

-74
o Purchase products that e less' ellergy1.

o Use equipftent that offer energy Savings:

o Construct buildings andfacilit.iesusing
principles that conserve eileme_.

o Practice energy cohse.47ation inevery day.
ac ±vities as a way ioeklife.. ,

Take advanta/ge of equipment and fuel saying

practices that save energy and holdVddin_costs pperaor
energy Savings. Make such-practices.a peiman nt part of youW

tg
ddtt'triat's- management program..

Fuel Savings are ettainablg_in every school .district's

transportatiNm fleet. This was demonstrated during' the days

of the oil'embai:go. Become knowledgeable about fuel saving

techniques and i '4ep practicing them. We can dq something

about'elilqinating energy' waste, -increasing energy fficiency,

and contr911ing energy costs.

ra. 1
BINS CONSUMED BY ONE MOtOR VEHICLE EACH YEAR

VEHICLE MILES- PER - GALLON

3 5 X10
MILES DRIVEN

EACH YEAR

6,004 MILES 250.

MILLION-

150 38

MILLION

18,000 MILES 150

41,6 1-

MILLION

450 t25

MILLION MILLION

3

8

Nolte .0.4.113

MILLION

J.
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gIMETtpYCONSERVATI ON .11V1PORTANT , .,: .

11;1/..

4

The enefgy crisis folloWing the oil.embargo'otobe,
1913 dembnstrated the yulnerabili,ti/of all ciperatIons0:inalud--;,

. = .

iag school districts, to increased fuel prices/ old izAnstaaCps'

the unavailability of fuel at any price. "There 3,s ad assl?EranCe

that, yet another embargo could. riot take plItce//A1 the f4ure4'

The sharp rise in, fuel costs has placed'a

schdol districts. As prices go up; business may paSs:on

these,increases to its customers. The school district on
=

the other ha d has to work within it limitedbudiet. Its

principal al rnati-vesto rising costs'are.toalay off,

-personnel, reduce the level of services, or otherwise find

F-

_'..additional funds.
,

ea

IVII

A school district has o.ne other alte-rnative. It can
,

usp e energy more wisely by implementing fuel c servation

ttchniques, Sue techniques are relatively ea s totinklement,

and ,require little eff(wrt and cost; otheist requfr-----Nire an' in-

-1Ae tment-some-Cime ittakes money to save money.

(4

to

r
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THE PRACTICE OF ENERGY cONSERVATION.
IS ONE OF UNDERSTANDING; INVEST NT
OPPORTUNITY, SKILL APPLICATION, ND
COOPERATION.

ANONYMOUS

* .
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WHY IS EIVE130Y,CON.FRVATION 1.1\1 PUPIL TRANSPORTA-TION.:.

A.mposp.R.AREA/OF CONCERN?

ria

./
Pupil transportation is 'among the rta.nt' services )

.that are-providpd in 'America's communiti s: Tet, all too
*I , 0

otten it is taken for granted

Everypne expect15 daily schedules to be Met and extra-
01

curricular'actiVity tilip,neeas to be accommodatedin,a

1 dependatIe, and economii manner. p1.11 puptralls.portation

direptot must fulfill Zmission which can be described fik.i .-;41*

providj.ng the best poSsible service at the,leasrpossible

cost in a manner which offers no compromise for safe.;

The U.S. National Centerfar.Educati'en Statstids s-how

iNetthe,U.S. nearly 268;000 schpol buses travel., 2.6
billion miles .to transport 21 million children attending

grades K \through 12.. School.buses use over 350 MitqiOn

gallons of fuel annually to transport about 52. percent o'f

alb pupils our country. This represents an energy

on of 43,750 billion BTU's each year- -about 7.5

mi ion Barr, s of oil.

sum'

I.

THE WAY PEOPLE TALK ABOUT COSTS. ANY-
ONE WOULD THINK THAT TO SAVE FUEL ON
ONE SCHOOL BUS WAS A MtATTER OF LIFE
AND DEATH* THEY bON'T UNDERSTAND.
IT'S MUCH MORE SERIOUS THAN THAT!.

ANONYMOUS.

5

10

I I.



HAY MOTIVATION' IS THERE FOR CONSiRyiNG:FLJEI,-?

:Etap".idly 'escalating ces acid im3ted ,sCh&ol
among :.pr inc ipal forces Kr-- - -

\ .

act ions.' The satisfactiOn in knowing 'that, the,:`1ocitkii(unl.t.i.

b.eing provided the best serviTC at the loWest cOe

is also impOrtant.
All commodities have increased, signifacantly 'In. price

the years.' 'Gasoline prices alone increased p0 ,percent between
_

1960 and 1971* I,n 1975, school districts hiLd'eto purchase gas-
oline at a. cost which amouNed. to a 17-2.0 percent increase ever.

19714 fuel price levels., These costs are still .onthe in-
cease.

A

1

-

The average c-ost to transports a pupil' in 19.75 ranged. be-'
: tween $437$210 throlighoUt the nation; the co ts in some
districts servijhg.a small population over a ide area were
high as $600. Saving fuel, and dollars has to be importal#: to
every school district,. FUAhermore, these goals can be ap:sh.igve,d
'relatively easily'.

SELECT CCAISOIVIER PRICE INDEXES
1960-1974 PERCENT INCREASE

PUPIL TRANSPORTATION COST
COST 1$) PER PUPIL,

GASOLINE
PRICES ..

,

.

.

5 .

.

,

1

-168

111

.
.

...1. ''

197g MEDIAN COST

.,

1975 NATIONAL AVERA

.

, .

.

=-'74%1M---.1.4'.2277P-..7.!,!7,'.717 90%..... gm...i7
awc - Jd

,,,i

L',A. r7

VEHICLE;
INSURANCE. $ $ $ $, i8% .$ $ $

HOUSING
.

si ..
67%
s

,, ALL
COMMODITIESCOMMODITIES, 59% ,

2

57%
?UTILITIES

FURNISHING
i32%

C116. i

.

,

.1 1

VEHICLE,_*MOTOR 3%
50 70 00 r '110 0

s/ PUPIL

000

SOURCES U. S. EIUR61U OF THE CENSUS, "STATISTICAL 413ST9CT OF U. S.," DEPARTMENT OF COMMERCE, 197
NATIONAL CENTER FOR EDUCAVION STATISTICS, 1976

ISb 6 , 1
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HOWSC'AN PUPIL RANSPORTATION'COST5 BE FIEDUCEDT...

Each, .

dollar Spent'for'pupil transportation pays for

salaries. anal beriefits, f-Uel and oil, supPlies,4Ma,intenance,

equipmentPurchases, insurgance, and.other needed items.

School transportation policies; pUrchasing practices,

maintenance Trograms, vehicle. use, school bus operation,

driver'skills,,scheduling, and, routing dare repr Sentative of

areas that can be. investigated to obtain more pu il-miles-per-
-

'gallon. Look at ways to increase .fuel economy, reduce trans-

portation costs,-and increase servicing effiqien y. A cooptr-

Eveive %fuel economy management program 4nvolving chool admin-

istrators, staff, teachers, students, and parents workindcit'h
1-\

the transportation department can generally; increase thpj,

effectiveness of every district's service to the community.

r .

A COMPARISON OF FUEL COSTS TO
OTHER PUPIL WANSPORTATION EXPENSE,S--- .

OTHER COSTS' 16%_ SALARIES AND BENEFITS 40%

Alga,
Of

VEHICLE REPLACEMENT 6%

FUEL AND OIL 20%

INSURANCE 1%

SUPPLIES AND MAINTENANCE 17%

SOURCE: BASED UPON NATIONAL
CENTER FOR EDUCATION
STATISTICS, U.S. DEPARTMENT
OF HEALTH, EDUCATION.
AND WELFARE, 1975 AND
STATE DATA

o
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8. .11111-1ATLA A FU ECON

.

1F' MANAGEMENT PROGRAM?

..
. -.

:.

Fuel is an easily ide
... ',c. . .,-

economy :is a measureof the

e +rating expelise. Fuel

ttat.each.

sc_hoi vehic..--le obtains. from .t4e fuel ,that ,is,lconsumed--s'c'liboi
_ .(--- I-

buses and school Aidtrict-awtomobiles. It represents's.
.

, measure of the effectiveness ofoc'a sct6:41 districOs-service 1

.r.--,
4 to provirdp'e-fficient anIsiiPe pupil transportation for the

. e"..,

-4, least amount-of-nromP7-usiag the minimum amount of fuel .School-----

bus'fuel economy is oltrkained by tnaAporting the maximum
....

illowabie number of pupil the shortest necessary :distance i.n

a vehicle offering the greatest mi,les7...per-gallon for the task.+
. -

"_ A fupl economy management pNogi'am" is an individual \
A

1

strategy individual for each school district -- consisting of
.

identifying goals'foryucing'fuel use, deci'diri-glion how to
. ,

\-,

implement them, and devoting, the time and effort necessary
. -

to achieve.r.ssults. It is based upon sound business
.

. A .
.

practiaps.
0 1 4

4 i
The success of_a fuel, economy management program depends

upon,people--adkinistrators, management,, staff, bus drivers,

shop persoftziel, and students. Everyone can and should contrib-

...

ute. Take advantage of the resources that are av ilabke. Theme

energy of .people is immense. I is generally too v t to be

curtai1ed and immeasurable, if. inspired. Use this available

energy to initiate a fuel economy magement program to

increase Ake overall efectiveness of pupil transportation

An your scho61 district.

813
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9. HOW IS AFUEL EGONOIVI-Y NIANAGEMENT'PROGRAM ORGANIZED?
( / . , -,....-.. . )

)

A sound organizational plkri s-lasic.tto success. The fuel
'

economy Tanagment program should be organized within existing
4W-

management functions. Place emphasis upon identifying fkoars\
c .

'

and objS.ctives, policies, fuel saving practices, responsi4t

*bIliVii.es,-and authorities to achieve better fuel and cost

management. 'Involvement, lommitment, communication, feedbag,

results measurement, Knd teamwork are key elelents in your
.

program: c

I. Designate an indivapaal to have the
redponsibikity *for heading the progr m.

2. Identify school district fuel savin goalik

3. Review iolicies, programs, and practices
that affect pupil transportation fuel used
nd costs.

4)-
4. Develop recommendations to save fuel, by

performing tasks more effickently7'

,i.rat.uate fuel saving measures, tha ook
promising.

.6. Develop a plan to carry out the, recommenda-
tions that appear to be' the most promisipg
for meeting the diqrict's'fuel saving. goals.

Obtaid administratkon endorsement nd total
commitment to carry out the plan0 I.

8. Initiate the efforts required to implement
the program;'donrt forget public relations
activities and communication of the ilistrict's
goals' to the cOmlunity.

. .

9. Implement management controld to achieve the
district's goald and objectives; measure and
evaluate results Auring prpgram operation.

PLAN COMMIT t COMMUNICATE - INVOLVE - ACf

9

1 4

1.
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10. WHY ARtADMINISTRkTIVE POEiciES IMPORTANT IN SAVING FUEL?'

a

J'

Policies provide the setting or obtaining -Tuel-.savings--

they represent the mechanism for ac ieving gpals. No one

person or -department can carry out th\ 640.tire prograi success--

fully. It pi-quires "tea wor,k. Rolidies offer's framework for

directing the team. Examples of saving policies that

can be investigated include: _

Coordina e school calendars, (e.g;,, dates along
with sta t-andlIdismissal times); ,am0 all schools
serviced toincrease pupil-transp tation. seryicing.'
effectiveness.

.

-Stagger hours, when practical to.do so, based upon
bus load levels'.

-7\1\ Consolidate special-educanstart-and-dismi'sral!'
times to coordinate more. :c1:6sely with the school
progrS:iE

Increase the walking distance .to school
stops. Strictly enforce walking dis ce
regulations.

E

d bus

Avoid unnecessary service. Combine field and
athletic trips. Use public mass transit-when
feasible ,for older students.'

Initiate programs that e urage students and staff
to walk to school or ride bikes.

Develop fuel economy incentives.LJ
Offer assistance to carry out the fuel 9pnoilly.
program. Provide skills nd-resources--people,
computer access, materials -to assist the
transportation department cilincreis,e service
efficiency.

Establishmaximumidinces and department
budgets for' school travel.,

Consider a maximum miles-per-hour speed limit,
for all school vehicles. Enforce it.

Promote actions that save fuel.

Encour&g& the purchasing of equipment that saves I
fuel.

10 1.5
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4

WHAT AN BE DONE TQ SAVE DUEL IN VEHICLE OPERATION?

Opeeation Differs many are fQr increasing fuel, economy..

Consider th feklOwing recommendations for your prOlkaam.:
4

(:)Ke ,accunat.e records on vehicle fuel consumRtion
?.and use this data in making transportation'
ser'vi'cing,' maintenance, and purchasing decilionSY

.

(7\ Use "zone loading" practices With stops spaced as
k±i far apart as feasible andrsafe to do so.

O Use the. smallest practica vehicle for long
distance light -load runs.

0 Mat h equipment to service n eds; don't use:a 66
pass- ger bus when a 30 pas enger bus will do the
Job. 4 -"

4

0 'Reduce "dead heading;" Use this as a training
period for new /x.iveXs.

(i)When drivers have split shiftl, consider parking
near their homes between runs wIken_feasible to
avoid "dead heading."

Consider the use of,satellite bus' parking
stations to avoid "dead heading."

OS'crutinize current bus, routes.71.4k at how many
avoidable stops the buses are faced with--stops
that result in fuel waste-while the vehicle is
idling in congested traffic.

0 Encourage and promote-cgood driving habitd--startini$
and stopping smoothly turning off the ignition
when the bus will be stepped for more than ork....
minute, avoiding fill' throttle, driving at steady
speeds, and looking far enough ahead to avoid
..dangprous and fuel-wasting situations.

Reduce warm up periods. Let drivers dreSs varmer
and drive slower until the engine is heated:

(:)RQute btises to -stay on main roads as much as
possible.

MaIntain for greater fuel economy.



12. WHAT EL8E CONTRIBUTES TO BE

4)
S

4...

A..prewientiv'b thaihtenance program that emphasizes maximum
411 7)-

efric enpy- from each bus 'in the fleet is a very importantant 'part,
of th fu 1 ecOnomy Al.zogram. A sound program which takers

adviwitage'of state-of-the-art equipment And fuel saving

practices to Maintain the school bus \fleet offers numerous

bellefits. Many efforts can increase fuel economy. Only a

good preventive maintenanAvprogram can .insure that this fuel

economy is maintained on a day -to -day bagis.

, Pu chase with fuel economy in mind./` Maintain the fleet'

using e uipmebt that allows mechanics --t1 keep ,efficiemcy h h.

. .

. -

FUEL ECONCIVLY? .

OD.

Instill an environment that supports close coordination bet een

school bus drivers and title maintenance staff. Correct proble s

now, do not put theA off.

Rejeducate driver§ when necessary to use fuel saving
5

techniques. Make sure that fuel economy practices are

followed by all drivers. This can be done by keeping. track

of each vehicle's performance--fuel and oil
.

5
consumption, miles

driven, and pupils transported.

Purchase, plan, operate, drive, and maintain for better

fuel economy. These practices allow the district to get the

mist out of each dollar spent for pupil transportation.

PURCHASE VEHICLES MAINTAIN TO
OFFERING MORE 1111% 4. KEEP THE FLEET'S.

MI ES-PER-GALLON lel MILES- PER - GALLONI- t HIGH
e,

DEVELOP DRIVING HABITS ;110.010
THAT LEAD TO

GREATER FUEL ECONOMY

12 .17

OPERATE FOR MORE
MI LES-PER-GAL LON

11(

)
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13.-1WHERE DO 'pEOP.LE' FIT INTO-T9rEVROGA

Aexsonne morale, nft.tivation,:growth, ani dettelopment

dire imporfitrit rrarts of otteininK and maintaining inc.reased

fuel ecglaomy. Recommendatians that lead to fuel savings

flclude(
*

'fth

.(:)
Promote an environment of self-improvement. Okfel%
incentives for taff'edugation and skill development._

Keynote performance in the
.

staff.,
1)

(1i)

Introduce,"competitive driving" for maximum fuel
economy.

(:)Include a unit onc"fuel.eeonomy" in the _district's)
dniver training program. '

O S end mechanics -eo "engine tune-up" schools2.:WOr -
shops, and semi4ars to keep up with the state -9f-,
the-art. .

Initia "more-miles-per-gallon" campaign;
it.

Hold joint /workshops with drivers and maintenance0 0

personnel (11/1 a frekuent basis to shs4e fuel economy
knowledge.-/'.

(i) Hold workdhops with-other distriat.s. Take advantage
of, what others are doing to save fuel and reduce

1 expenses

Request i'nfarmation from drivers in route. planning.
Provide 'incentives for ideas that can save fuel.

(Li) Obtainstftff and teacher participation in your fuel
economypnogram. Get them involved; policit ideas
from, them.

Get sch of organizations' involved in -the program.
Have th science club or auto shop conduct a contest
to prom to fuel `Saving ideas. Have students design
posters-which cn be used to prpote tkprogram.

4Plact thseposters in buses an-d throughout the
.'

t
scho-ol and community.

1,63) Usequhe PTA as a' medium to promote the. district's '
"I fuelieconomy.program throughout the community.

(I'D Haire me4bers of the staff, faculty, student body,
and PTA be a, part of the team. Let, them participate
in progi4am planning and implementation.

7.s

13 )
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1

`tranwpottation.operatI.on. 'The transportation devartment that

services many pupils with a large fleet may obtain large4

r
,

If $-38,boo is invested in fuel saving equipment having, a

7_year life that could return' fuel and maintenance cost sayings_

of $15,000 annually; this investment would offer a return on

investment of 25.9 percent and a payback period of 3.9 years12).

The equipment would pay for itself, bred upon these sayings,

and offer the district additional dollars that could be us

for other needs. Similar types of sayings, proportionate to

scale, are.ayaiIable to smaller fleets. Evaluate opportunities

TO'. obtaining savings in your school district. donsider fuel'

savings, reduced maintenance costs; labor savingssand other

benefits that cap be obtained from actions taken to increase

fleet performarice.

,

.14...VAN ALL SCHOOL DISTRICTS TAKE 'ADVANTAGE OF A FUEL
.1' I

ECONOMY PROGRAM, EVEN SMALLER ONES1 ..

'The.battleragainst wasted fulelis b'el;ng.fought by large

andinall bus flIeet,oierations'in-sctio 3!4'districts of all};,

any priVat'e operators.. "Sore miles r-, -gallon" is,a.
2

natib na,l
. gpal,a goal thatian translcit e'into axed dollars

oreyery school district.,

.Fuel .economy sayings' hacye sign4ficance for every. pupil \k

doriEt.r savings.,

FUEL ECONOMY DOES NOT-NECESSARILY
MEAN TO RUSH OUT ANC( INVEST. ALL TOO
OFTEN SCHOOL DOLLARS ARE TOO SCARCE.
FUEL ECONOMY IS OBTAINED BY DEVELOP-
ING AND IMPLEMENTING SOUND DECISION
CRITERIA. WHEN YOU MUST SPEND DOL-
LARS, MAKE SURE THAT YOU'RE OBTAIN-
ING THE BEST RETURN FROM THEM. ALSO
LOOK AT EQUIPMENT IN THE FLEET THAT
IS OFFERING LOW FUEL ECONOMY. DE-
TERMINE IF THE COST TO UPGRADE IT CAN
SAVE THE DISTRICT DOLLARS.

ANONYMOUS

ri(2) REFER TO THE ESTEEM H NDBOOK
FOR GUIDANCE IN CALL LATING
RETURN ON INVESTME T

p

3.4

19
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16: 1/1114AT. STEPS SHOULD BE TAKEN TO IN litATE

THE DISTRICT'S PROGRAM? . .

44 i

The first step' is to make a commitment that fief is going s
2

to bysayedin school transportatid*. Plan a "more miles -per 2'-
1 , 4

gallon" pr:Ogramo, Get everyorfe; involved, inclAding students
J ,

and parents. Saving fuel can be,exciting. It is -ewarp.ing.
,

Identify fuel.saving.goals Veveloi) a plan of actions font'
v

achieving these'gos:ls: o . ,

-6 ,Provide incentives for increasedfuele_omomy.'
0

o Chart fuel economy;;; et everyone know who the
best drivers are an give them recognition.

o Get_the PTA involved to promote the prdgram in
the community.

O r

o Involve school organizations; initigte student
procts for ides...s on increasing' fuel economy.

o Prepare fuel economy osers. Place:them On
buses. Instill fuel conomy.Competition.

o Promote the pTogram-t roughout the community.

o Publicize
to see.

grogram results for the community
0,

4

See if it is necessary to update'policies to help the

school, district save fuel. HAgree iipon practicAl goals that

can save-fuel, establish prOgrams to carry out the plan,'and

get everyone involved in its implementation.

16. WHERE DOES ONE START IN I TIATING-

FCJEL ECONOMY.MANAGEMENT?.

Consult the other publications in the "Energy Savings In

School Transportation" seril,s fOr additional ideas to save

fuel. The Department ofTranlportation aldo offers the hand-

-book entitled "ESTEEM--Encouraging School Transportation

Effective Eneigy Management." Request it and consult it.

15

20 A 1,



,,,,

)

41-

`ser.\.14-

..

For additional information'Qn how.t1 save fuel

fuel economy, management program.iequeit:

o 4

Ci -

and set uRa

\'''XSTEEid--Encouraging School Transportation
Eff Live Energy Mankgement.: .."

The ESTEEM Handbook and additional
booklet are available from:

es of this

Voluntary Truck and Bus Fuel Econovy Program
U. S. Department of Energy
Washington, D.C. 20461 .

6

21.
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WHAT RETURNS .ARE YOU GETTING FROM YOUR PURCH SING .DOLLARS
_ .

---/,'
.? .

F

_FO1161..tound bUdAess pratics in purchasing. .Recognize

thg, benefits of fuel.arid:daliar savings diptrict-and

the community. Every doliar saved in pupil transportaton

mean that one extra dollar vailable for pr.Oviding ai

ion for .the4 com nit 's.children4\

.r

The4tambling casinos in L Ve as operate on a percen'tage

basis and in games Such as roulette w win' at least 5, per-

cent at the time. Perc ntages are also important in saving
fuel.

lqi ;

\. .

h .

Purchase for fuel economy.\ Equif faglitthat reduces, the

uel cons'umpticin of a schoo4,:bus by 2 1,, ercent offers'th$

school district a 10 percpt savingsli*its fuel costs. Th*e.. .

equipment may also offer 'additional seitcgs in Maini.c4nce and
r.

operation. Purchae equipment ch w4.k help the transpor-.

1;
:04

,

tation department obtain andaintain'better fuel economy,
A..m,verformance:\ 47,,r,

Sound economic criteria are important fot'evaluating fuel

economy, opportunities. Before any investment is undertaken,

a measure of; its profitability should' be computed so that the

investment's expedted return to the school distilTbt can be

compared to alternative investment op ortunities that may

ti

exist. This booklet offers tips i chasing equipment ;thftt
j

- saves fuel.

:11:47., 01.
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PURCHASING. TIPS
4\6

1. 'Purchase school b offer good fuel economy.

The national average 7.4 miles-per-gallon. Do es your

fuel' conomy? ore important, is it
017

po ssibto purchasg 'vehicles thkt offe reven bette "

fue-1--economy for you,district's i'aSiving,environmen

2. Use sound economic policy' to evaluate purchases., Do not-:

oyerplirchase.' Match te 114.!_to your servicing requiTements..

Give co#sidtratiop t such.factors as fuel savings,

equipment ervice , maintenance savings, and operating,

coA savings in e ad_uating puA-chases.

3. Purchasq equipment that will help sciool bus drivers ,to`

drive tor-fuel economy. Consider using vehicle performance

recarc/ing chartQ, and alarms that indicate when hazardous

or poor'cngine efficiency conditions exist.-, Find out what

other school districts are doing to save fuel.

4. Consider optio s that offer fuel economy in yourpur-

chases. Diesel -̀ dowered engines; lower numerical rear=

axle ratios, radial tires, speed-governors, temperetur,e-

modulated fans, and turbocharger.s are examples of fuel

saving equipment. An automatic transmission can also

save fuel (and maintenance costs) if the bus is driven.

by drivers unskilled in operating a manual transmission.

Purchas'e'equipment t t will allow the maintenance

staff to do a 'better job in keeping the efficiency of

the school bus fleet at its mmEiffilm potential.
0

Consider options such as 2-way radios. TheiT. use may

save the district,many dollars in bus rescheduling. They

are also invaluable in emergenciet.
gla

Purchase wisely and purchase- for fuel economy.

24



FIRST-\ORDER MEASURE OF F6heliASE BENEFITS
o I ,

stmentl&-payback4ed (years) provides a first
' °,order measurement of-its potential for Acoupment. Make use

of th;.s analysis, met\hoa in evaluating inVstments-and P14-

Phases. k tsay15=k perip'd of lees than one-half an invedt-- ;'

ment's .lifetime _is genertly Consiclared vee ,ro'fitable 'Ka en
a.

the .lifettme ofA,ne investment (Qe.g..,equi °-), is
.,('

priless.
.

-' The pabackp riolltiede4inea as the investmeit
--,

cost_ to the-sohook distrrbt" divided by the' net' annual,savin
c . ,

they
,

ignoring depre-diation and working cap--consider.stlan% -.

44ibieCk

er,iod
(Years)

'Firet-6ost,($) -'''salvage Value (

Annual Saving. (1

Maintenance quipment

ws.

costing $600 th t is estimated to

save the dis-&rict 1(500 gallons of fuel annually because o f

improved prev entivermaintenance for example,' has a.xayback

period, of .less than 1 year if the district purchades XL\a. at

a cost of 500 per 'gallon.

Payback $600
od (1,500 Gallons) x (500/Gall -/ 0.8 'Years

. .

If this equipment has a 15 year service life,, the istrict

can obtain% fuel savings of $11,250 from this purchase, -based
upon savings of $750 annually considering .current fuel prices.

Similarly, the school district can well afford to s'pen'd

$20,000 or more,for a computerized routing program if program
0 r

implementation can 'result in first year savings of $4o,.00o in

eluding such cos -savings as an additional school bus, fuel,

salary expenditur

These savings w

of eration.

g. fringe benefits, and maittenance'expenses.

d pay for the. rogram in its very. first-year

- J.r

Take thA time and effort to analyze pdpil.transportation

ihvestments. Uee.principles of ,economic analysis that are

relevant to school district fin*ancialt.objectives.. I'

,

.. .

3

,
r

.9. 4

es
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SECOND ORDER MEASURE. OF PURCHA E BE EF1TS
. t.----4. *" ° 4

.!, Problems that arise in using th' 15s7yback ioriod as an iii-'
.

di ato't of investment value incluae: all proceeds receivea&

b ore the payback period sie tre4tefi,-a pqWl,s; 0-1,L.Jiweeddset
.

,

. n

. ,;t54 1

reAgived af.,tec thes'payback. 11rTgre ignored, and thd teply-
. I*.

.

'queloconsiders futtre yeax,4bllEirs to be the sarlie:as irellSer4,

ila
eae dollars.. ThighVis r-dt>true. A. cl.O116&' held&.hand. today

.

is wprth-more thin the lad'omis of a dollar } the futii,re. Ln-' *
.:

.4. -N... .
.

* ,
.

. ."

fla on and interest-losis must. be given com iider4ton in t,he
.

,

e oo omic, analysis .

\_
, .- j.

.v . .
40

0 .
.1\ -_Benfit7,cost analysis, making use of discounted cash flow'

.

measures to show the time valudikof-money, should be used to i----2

provide a more comprehensive measure of nvestment performan4.

Present Value (PV) analysis offers one s h basis for invest-

ment evaluation as shoWn below using. the tables on page 6-..

rese t
Val

Present Worth Factor
Annual Value Of Money Based
$ Savings Upon Time And.

piscount,Rate

.Refer to
tables on
page 6

As an exampl'e.in the use of this technique, assume your
r

district i considering the purchase of a new school "bus that

is to be d iven 15, 000 miles annually. The district compares

diesel versus gasoline p8wered vehicles and finds tha;t annual'

fuel saving6 of $550 and maintenance cost-savings of $720 can

be obtained from the diesel-powered buks.ror a 'premium or. ad-
_

. .

ditional firA'co'st of $4,500* The present value ofthe net

as suming a.dis.cou nt (cost of money) factor "of

10 year period is $8,1506

annual savings',

9 percent' over a

PValueresent
AIT

($550 + $720) (6.4177)* $8,150.48 or' $8,150

The benefit'- cost -patio for this purchase 'is 1.81, a profitable.
. investment as disCuised on page 5. It returns $1.81 for each

$1 invested over' the 10-year life of the vehicle.

REFER TO PAGE 6-

26



INVESTMENT BENEFIT-COST ANICYgIS

The benefit -cost (B/C). ratio is computed by dividing the

inviestment's present'value by the first Cost. In'the example,

given on page 4, the 'present value is equal.t6 $8,150 and the..
'cost premium was $4,500; This results. 'in a B/C.ratiO ofFirst

1-.81,- This analysis assumed that fuel prices wotrd resin the

same over the.period of investment. This is not true as

discussed below.

)07

Benefit/Cost =
Present Value ($)
First Cost ($)

Use the following equation to give

future _fuel cost increases.-

consideration to

Average Annual
Fuel Cost

Over InvIestment
Period (1).

Average
.

Fuel Fuel
. Price Price
This Year

.

Incredse
($/GallOn) Multiplier

The fuel rice increase multiplior is computed ap

Fuel .Price Increase (l+f)N -
Multiplier f

. Refer to Page 6
-N for values-

where f = estimated annual fuel price increase (%)
N = analyeis period,(years).

Assuming fuel price increases of 15 per-cent each y

in the example on page 4, the present value vOuld be $11,788.

Total
Present A'verage Fuel Fliel Of Other' :Present
Value Savings/Year 'Price Annual Worth

.
. Multipl.ie,r Sdvings Factor

Ha $550 (2.0304) + ($7201 (6.4.177)
.

= s--- $11,788 ( ,

A more realistic 4/C ratio is computed

very profitable purchasing decision.

5 27-
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'PRESENT WORTH FACTORS FOR PRESENT VALUE ANALYSIS
a LIFETIME ,DISCOUNT RATE (1)

(YRS;) % 3% 6% 9% 12%

0.9709
1.9135

0.9434
1.8334'

3 20: 8 286
3.7171,

21(730
3. 651

5 4.5797 - 4.2124
6 5.4172 4.9173
7 6.2303 5.58.24
8 7.,0197 6.209.8

9 7.7861' 6.8017
10 8, 5302 7.3601
15
20
25.

30
35
40

(-45
50

L/

11.9379
14.8775.-
17'.4132
19.6004

-1-.21.4872
23.1148
,24.5187
25.7298

9.712-2
11.4699
12.7834
13%7648
14.14982
15.0463
.15:4558
15.7619

0.9174
-IA.7591
-12.5313
3.2397
3.8897
4.4859
5.0330
5.5348
59952
6.477.
8.0607-
9.1285
9,824

10.2737
-10.5668
-10.7574
10.8t12
10.9617

4ON -
BASED UPON PRESENT WORTH FACerra

(1

DISCOUNT RATE FOR THE UNIT OF TIME (N) IN YEARS.

0.8929
1:6901
2.4018
3.0373
3.6048

"s1' '4.1114
4.5638

° 4.9676
5.3282
5.6502
6.8109
7,4694
7.8431
8.0552'
8.1755
8.2438
8.2825.
8.3045

4
10,

FLIFL PRICE INCREASE MULTIPLIER VALUES
PROJECTED ANNUAL FUELPRICE INCli\ASE

596 10% - 1.5%PERI D.
(N YE RS)

OP 20%'

1.0250
1.0775
1.1-837,
/1_1916
1.2578

1.0500
, 1.1603

1.2859.
T.4295
1.5937

WHERE
FUEL PRICE MULTIPLIER = fN

f = AVERAGE RA4E MI INCREASE OVER TIME (N)
N = PERIOD OF ANALYSIS IN YEARS:

1.0750
2483
.4590

1t.7159
2.0304

(I + fIN

1.1000
1.3420
1.6550
2.0624
2.5959

PURCHASING IS AN IMPORTANT PART OF FUEL ECONOMY MANAGEMENT.

PURCHASE WISELY.

6
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- j
For additioftal informdtion on how to save fUel and Set up.

fuel economy management prOgramrequest:

"ESTREMEncouraging SchoolkTransportS:tion
Effective Energy Management."

The ESTEEM Handbook and additional copies of ttlis
booklet are available from:

Voluntary Truck and Bus Fuel Economy, Program,
U. S, Department-Of Energy' .

Washington, D.C. 20461 .

1L

44,
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U. S. EPARTMENT OF TRANSPORTATION

SCHOOL BUS MILEAGE CALCULATOR

27
26
25
24

DATE GALE
READING TRAVELED)

ODOMETER MILES

18
,

17

16

15

14

40
1. LINEUP MILES DRIVEN

WITH GALLONS USED.
2. READ ACROSS TO THE

MILES PER GALLON COLUMN

3.. RtFORD MILES PER GALLON

ON POCKET MILEAGE RECORD.

.EXAMPLE:
4

DOTTED LINE SHOWS 12 GALLONS
OF FUEL WERE USED T6DRIVE
00 MILES. THE FUEL ECONOMY or
THE SCHOOL BUS '15 7.5 MPG.



7 e
77'; .

Ts. .14 IMP To 'TO. TO. ooT. moloW
GEMINI. off...

POCKET MILEAGE RECORD

DATE GALS READING TRAVELED,
ODOMETER MILES

U. S. DEPARTMENT OF TRANSPORTATION

WASHINGTON, D.C. 20590

.0

w.
y.

X : : "

18 FUEL SAVING TIPS

i
1.. CHECK THAT OIL, WATER LEVELS, AND TIRE . P.

INFLATION PRESSURE ARE PROPER EACH TIME

YOU FILL UP. 1

2. GRADUALLY ACCELERATE THE BUS.TO THE

DESIRED SPEED. .

3.0 DRIVE SLOWER WHEN THE ENGINE IS CO D.

4. 'LOOK AHEAD'AND ANTICIPATE' STOPS.

5. DRIVE AT STEADY SPEEDS. USE THE AXES

, AS LITTLE AS POSSIBLE.

6. ACCELERATE AND DECELERATE SMOOTHLY

WHEN CHANGING SPEEDS.

7. PLAII YOUR TRAFFIC MOVES EARLY.

8. ADJUST THE VEHICtE SPEED TO THE ROAD AND

WEATHER CONDITIONS.

9. SHIFT INTO'HIGH GEAR AS SOON AS POSSIBLE,

BUT DON'T LUG THE ENGINE.

10. TURN CORNERS SLOWLY AND CHANGE LANES

SMOOTHLY.

11. TURN OFF VIE IGNITION IF THE BUS IS TO BE

STOPPED FOR MORE T N 1 MINUTE.

12. DO NOT SPEED UP THE ENGINE BEFORE TURN

ING OFF THE IGNITION.

13. REDUCE IDLE ENGINE /ARM-UP TIME. ,

14, DON'T STAT. THE ENGINE UNTIL EVERYONE

IS READY TfirGO.

15. SMELL FOR flOUBLE, LOOK FOR TROUBLE:

LISTEN FOR YROUBLE, FEEL FORTROUBLE

--REPORT ANY PROBLEMS IMMEDIATELY.

16. MAINTAIN PATIENCE, COURTESY, AND GOOD

HUMOR.

17. KEEP ACCURATE RECORDS OF FUEL

CONSUMPTION.

111, TRY AS MANY FUEL ECONOMY. TECHNIQUES AS

POSSIBLVT6 INCREASE YOUR VEHICLE'S

MILES -PER- GALLON.

32
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IT'S TIME FOR COOL HEADS NOT HEATED DISCUSSIONS....

Fuel economy pirbormance (miles-per-gallon) is a yard

'stick of hdw well (bus is driven. Thousands of gallons of

f1.1,01 are saved each year by school transportation departments
.,

that -have, become. serious and professional about fuel, economy.

Increased fuel conomy just does.not happenit'rrquires
skill--the skill to ArAve safely and save fuel.

TheA are certain factors that are beyond a driver's

control. Yet, each 'school bus will offer a range of fuel
.

economies--depending on how well the bus is maintained and

driven. . Where you drive and how you drive affects the fuel

economy that c'an be obtained.

Get in the habit of keeping track of fuel econbmy,
calculate it, and compare it during fill ups.. fkorm
maintenance personnel when the vehicle's miles-per-gallon

is decreasing. It may be time fcr a tune up or other

'corrective actions.
'Learn to avoid pract.i'ces that cost extra fuel--extended

ti
idling, bursts of speed, and excessiVe. braking.

Tale advantage of fuel saving' techniques- -some

important .ones are listed on the attached inSert. .

GOOD PERFORMANCE RESULTS IN INCREASED
SAFETY AND LOWER FUEL BILLS

S.



FOR FURTHER INFORMATION ON HOW TO SAVE. FUELREQUEST:'
"ESTEEM ENCOURAGING. SCHOOL TRANSPORTATION

EFFECTIVE ENERGY MANAGEMENT"

INCREASING YOUR MILigS PER,GALLON

Fuel economy savings are based upon percentage's. The

more skillful drivers can increase these percentages.

Record keeping is an important step in increasing fuel:

economy. Keeping track of.the vehicle'S miles-per-gallon

indicates when it is time for a tune up or when equipment is

not operating properly. Use the charts provided in the in-.

sert to keep track of your.vehicle's miles-perrgallon.

ReCord this informat;on and use it as a yardstick for

measuring school bus fuel economy.

c."44\

fs°'Nris ".
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.For additional information .on how to save fuel and set .a

fuel economy,management program request.:

If STEEMEncouraging School Transportatlon
Effective Energy Managemen."

0

he ESTEEM Handbook and additiOnAt Copies of this
booklet are available frod:

4

Voluritary Truck and Bus Fuel, Economy PrograM
U. S. Devartment of. Energy.
Washington, D.C. 20461 ,

Ak

I

L
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U.S. DEPARTMENT OF TRANSPORTATION

DATE GALS
READING TRAVELED GALLON

ODOMETER 'MILES MILES PER

1. \LINE UP MILES DRIVEN

WITH GALLONS USED.
2. `RiAD ACROSS TO THE

MILES PER GALLON COLUMN

3. RECORD MILES PER GALLON

ON POCKET MILEAGE RECORD,

EXAMPLE:
4

DOTTED LINE SHOWS 12 GALLONS
OF FUEL WERE USED TO DRIVE
90 MILES. THE FUEL ECONOMY OF
THE SCHOOL BUS IS 7.5 MPG.



NMI =Nil. 1/m/wIl EMINEM IIM=m MEW= 1=1.

ODOMETER MILES MILES PER

DATE. GALS READING TRAVELED GALLON

WASHINGTON, DC. 20590

"

titi:

18 FUEL SAVINGIIPS

1. CHECK THAT OIL, WATER LEVELS, AND TIRE

INFLATION PRESSURE ARE PROPER EACH TIME

YOU FILL UP.

2. GRADUALLY ACCELERATE THE BUS TO THE

DESIRED SPEED.

3, DRIVE SLOWER WHEN THE ENGINE IS COLD,

4. LOOK AHEAD AND ANTICIPATE STOPS.

5. DRIVE AT STEADY SPEEDS, USE THE BRAKES

9 AS LITTLE AS POSSIBLE.

6. ACCELERATE AND DECELERATE SMOOTHLY

WHEN CHANGING SPEEDS.

. PLANOUR TRAFFIC MOVES EARLY.

,8. ADJ TtTHE VEHICLE SPEED TO THE, ROAD AND

WEATI ER CONDITIONS,

9. SHIFT INTO HIGH GEAR AS SOON AS POSSIBLE,

BUT DON'T LUG THE ENGINE,

10. TURN CORNERS SLOWLY AND CHANGE LANES

SMOOTHLY.

IL TURN OFF THEIGNIfION IF THE BUS IS TO BE

STOPPED FOR MORE THAN 1 MINUTE.

12. DO NOT SPEED UP THE ENGINE BEFORE TURN -

ING OFF THE IGNITION.

13. REDUCE IDLE ENGINE WARM-UP TIME.

14. DON'T START THE ENGINE UNTIL EVERYONE

IS READY.TO GO.

15. SMELL FOR TROUBLE, LOOK FOR TROUBLE,

LISTEN FOR TROUBLE, FEEL FOR TROUBLE

-REPORT ANY PROBLEMS IMMEDIATELY,

16. MAINTAIN PATIENCE, COURTESY, AND GOOD

HUMOR.

17, KEEP ACCURATE RECORDS OF FUEL

CONSUMPTION.

18. TRY AS MANY FUEL ECONOMY TECHNIQUES AS

POSSIBLE TO INCREASE YOUR VEHICLE'S

MILES-PER-GALLON.
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THE STEPS TO GREATER FUEL ECONOMY
".1

A small sdhool districtcjand a large district have dif-
)

erent problems which require different solutions. Nevjekihe-

12e,Sia,the objectives of the pupil traneportatilinAlrect,ord

, should be the same. Each .must provide the proper-equipment to

dO assigned tasks re.t tha right time Furthermore, each must
, ---,1 .

provide the safest service at the lowest Possi-ble net cost.
'.The. achievement of loilw net operating po7st can be

.

ac'complished-by taking advantage of fuel economy management
. ,

principles These,principles art based upon, performance

,

criteria-Maximiz4 vehicle use.ah4Opera4hg productivity.
Effective pupil transportation.servicinsis.evidenced_hY

Making good use of available vehiCles, getting themostout of
.ea6.hgallon of fuel consumed through plahhkng, schtdUlihg,'

training,:purchasing, and maintenance operations 7that are

be.sedupoh sound.m4nagement TrinciPles.

'This Ipobiciwt offers tips for increasing school district

tranzportat-ioh effectiveness'along;-each step of the path that

'.2.eAds to greater fuel economy. .

n
.2

MAINTAIN FOR. F L ECONOM

OPERATE FOR. FUEL ECONOMY

PURCHASE TO OBTAIN FUEL Ea:mewl!
.

.1

TRAIN PERSONNEL TO.ACHIEVE FUEL ECONOMY

PLAN TO OBTAIN BETTER FUEL ECONOMY

1
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PLAN TO OBTAIN BETTER FUEL ECONC)NlY

I

a

40. ir

Performance just. does not-happenl, 4t is

.-transportAt10n. dIrecto that can'transpOrt. the diStria1,'.0.

1.1.plEtati-OO:Rjhus.-mife is notluCky :Re hali:edhievd-

thi's.00st.as-a result of management planning andapti.Ohat.

Objectively review the factors that lead.to gre4t-er
. .

fuel economy on the following pages. Remember, the recom

mendations presented are not a panaded for any ills that

exist. They serge -&() highlight arias that. Allay:require:.

additional attention to.increase pul511 servicing effectiveness.

Conduct a survey of the transportation operation and use

it As .a frAmework for formulating and mbidi a district fi3e1

economy management p'rogram.

evelop a plan to achieve the clistr:ict's fuel economy

"kinks" out of It.

a.

goals; have it revimwed to get the

Initiate the groundwork that is required .to impleilent yoUr.

district's plan. Conduit the ESTEEM* Handbook for guidelins

in implementing a fuel enonomy management pro

district. -You have 'row takeh 'the first cruci

increasing fuel economy.

am An the

tep towards

v.

14-

*Encouraging School Transportation Effective Energy Management.
This handbook is available from the U.S. Department of
Transportatin, Washington, D.C.; refer to page T.
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-TRAiN.PERSONNEL TO ACHTEVE INCREASED FUEL ECONOMY

r

)
"A GOOD -MANAGER tS A' MAN WHO 'ISN'T.
WORRIED ABOUT :HIS CAREER BUT RATHER
THE CAREERS OF THOSE WHO WORK FOR HIM."

H. S. BURNS, PRESIDENT

SHELL OIL COMPANY

Etquipment is carefully designed to perform specific.tasks.

Yet achieving its potential to perfori.the task efficiently
i dependent upon those who operate it. A purpose of personnel
'tra ing is to make sure:that they know how to obtaih maximum
-perf rmance from their equipment. Evaluate the opportunities
for ncreasing personnel skills. This ijp. an important second

st p in obtaining increased fuel economy.'

QUESTIONS TO BE ADDRESSED
/

POTENTIAL
SOLUTION

DISTRICT
PRIORITY

. Do- drivers recognize the factors that
lead to more miles-per-gallon? .

Driver
Re-education

,il

-.

. .

Do-drivers'have a thorough knowledge
of:defensive driving practices which
result in greater fuel economy?

Driver Fuel
Economy
Training

Are mechanics familiar with equipment..
that can pihpoint and correct engine
efficiency problems?

In-Service
'Tralning
Schools

- Are mechanics making use of special-
ized services that'exist to increase
the effectiveness of the maintenance
pro-gram?

Conferences
And Workshops
To Increase
Knowledge

. .. .

Can. operating costs be i entified if
bus routes oz. vehicle us changed?

-

State-Of-The-:
Art Planning,
Tools And
Profeisidmal'
Seminars '

.

Ctih t4e location of every bus be pin-
pointed at any time? .

-

Dispatcher
Training

.

,

1

'Does' it.' pay to modernize the fleet
.or replace equipment? .

Fue Economy
Man:gement .

Do operation records indicate the
.

level of perfor ance of each vehicle
' in the fleet?

,
1

Rezord.s
Management.

.
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PURCHASE TO OBTAIN GREATER FUEL ECONOMY

era of extremely tight budgets, the school district

must obtain the most benefit from eal, dollar that is spent.

Each major equipmeurchase must be based uion sound

economic principles. It is not necessary for the purchasing

manager to be a master mechanic or engineer, but he must know

what contributes to fuel savings and have an appreoiation of

the'equipment.suited for the operation.. The following table

Offeri criteria that lead to better purchasing deciSions-

.The.use of these criteria should be a pant of every purchasing

decision.

SELECTION

CRITERIA
CRITERION DEFINITION

DISTRICT

PRIORITY

SERVICE

,

.

s

Tie- vehicle should be designed to do the
job th'tit it is purchaed for - -no more

and no less.

,

,

. .

QUALITY

The vehicle should provide economical,
trouble-free service over a relatively
long life-expectancy.

.

RELIABILITY
-
r

The vehicle should be constructed to
allow for necessary preventive mainten-
ance to be performed readily and .

relatively easily.

.

OUELSAVMMS
The vehicle should offer fuel and oil
savings.

- .

cocc i

.

Considering all the above' factors, pur-
chase of the vehicle should offer the
district a good Benefit -Cost ratio.

.
. .

The development of purchasing specifications to obtiin

greater) fuel economy is an important third step in achieving

mpre
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OPERATE FOR FUEL ECONOMY

Pupil transportation has many complexities; it offers

numerous challenges for increasing efficiency. \Each area of

the operation is important and contributes to overall program

effectiveness.

Review the e.lements within the transportation operation

to determine if they can be performed better- There is always

room for improvement. Take advantage of modern practices and

equipment that are available to improve performarice.

_ TRANSPORTATION
OPERATIONALAREA'

_

- ,
IMPORTANTOUESTIONSTO BE ADDRESSED

IN EACH OPERATIONAL AREA

.

ORGANIZATION
,

)
/

o Is the current organizational
plan served by good channels of

v
communication?

1o Is the workload excessive for
the staff to properly perfOrm?.

ROUTING

.

o Are bus loads and schedules
analyzed?

.

o Is a comparative analysis per-
ford?

o Are vehicles properly matched to
the route?

"'

,

SCHEDULING

o Do guidelines govern. vehicle use?
p Is equipment used for 'its

intended purpose? 4

.

DISPATCHING

.

o Is the dispatclrec sufficiently
advised of traffrt, problems in
b.dvance? -

o Can the dispatcher reschedule
vehicles that are on their' runs?

LQING & UNLOADING' o Can the distance be lengthened
-between student pick up points?

,

VEHICLE PERFORMANCE

AND COST CONTROLS

o Is a periodic analysis of vehicle
performance made? 1

o Is histo.rical information avail-
able on each vehicle in the
fleet?

.

.
- .

-MAINTENANCE
*

o Is maintenance equipment adequate
to support servicing requirementsi

o Is management by exception
practiced? Do theilobs get
done? _ .

5
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MAINTAIN FOR. FUEL ECONOMY

Dollars spent to upgrade the maintenance program are

among the most important in obtaining increased fuel economy.

There are no compromises in effective maintenance from a

standpoint of safety or fuel economy. If the district's

program is not adequate, it will penalize all other areas of

the operation because the potential for achieving fuel "savings

will be diminished.

SOME FINAL COMMENTS

Take advantage of what other school districts are doing

to increase the performance of ,their .fleets. Ask the fol-

lowing questions?

o When was the last time that district personnel
attended a workshop on fuel economy?

-15. How often does the staff communicate with other
districts to exchange fuel economy information4,-,

o Doed the adminidtration promote these exchanges?

o Does the` driver training;pro*graM Contain a unit
on fuel economy?

o Are in-service trai ning programs offeredAfor the
staff?

o Does management recognize the benefits of computer-
AKized routing and scheduling?

o Does management recognize why speciffc problems
have arisen and how they can be resolved?

Address each of these areas to improve fuel economy:

As the late President Kennedy stated message to Congress

. in 1961 "The human mind is our fundamental,resource."

bapitalize:upon it in your schoOl district.

6



additional information on how to save fuel and set up a

fuel' economy management program request:

"ESTEEM -- Encouraging School Transportation
Effective Energy Management."

The ESTEEM Handbook and additional copies of this
booklet are available from:

Voluntary Truck and Bus Fuel Economy Program
U. S. Department of Energy
Washington, D.C. 20461

45.
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SAVING FUEL: A REWARDING CHALLENGE

If you see a'thief siphoning gas frsom a school bus,

chances are that you will bring it to someone's attention.

Fuel pirates operate in a way which doesn't always allowus

to see the fuel being taken. ThAse pirates do,not usea

siphon. They operate- under the laws, of science.

Saving fuel is a. science--a science baqed upon proven

concepts. One, must have an understanding of the basic laws

of this science to prevent fuel piracy.
This booklet addresses some of. tihe_basic principles of

this science. Its intent is to providtl.nfOrmation about the

factors which influence fuel consumption. il.nUmber of

important factors are addiessed on the following pages.
E,iirther i.n'ormation about improving fuel ecano y can

bt 'Obtained by'requesting the handbOak "Encour ging School
Transportation,ffectiveEnergy Management. (ESTEEM }." from the

4.

U.S.. Department of Transportation.; refer to page 7.
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HORSEPOWER AND FUELiCONOMY

Fuel economy is related'to the horsepower. needed to

power a school bus and the efficiency'of the vehicle's eegine

that pr6vides the power. The total power to operate a school

bus is dependent upon the following basic elements:

SCHOOL BUS

HORSEPOWER

REQUIREMENT

I

"ill

Irr-cxier.,..14-41ri.1

POWER TO

OVERCOME
ROLLING

RESISTANCE

POWER TO

CLIMB
t. GRADES

tizool_;"0

POWER TO

OVERCOME AIR

RESISTANCE

3

POWER TO

OPERATE ACCESSORIES

AND OVERCOME'
ADVERSEWEATHER

kr,!(Illtg(L 6"4"4"
1

. MAI

-'

The SoaloWing Pages,desdilbe the importance' of these

elements in your driving environment. EaCh School district

transportation .operation can-do something about controlling

many of them.

.2



OVERCOMING AIR RE4ISTANCE
4 .

Air = resistance is a fqrce that is exerted on.4he school

bus when it is being driven. Engine horsepower must overcome

this reSistEinCethe greater the resistance, the 'more horse-

power that is needed to do the job. Horsepower is obtained
frcrilli fuel combustiOn in the engine. Additional horsepower

demands: result An the cons ption of greater amounts of
fuel.

A streamlined vehicle offers advantages 'in overcoming aivr.

resistance. The forces are reduced considerably as the school

b'usmoves more smoothly through the air.

Vehicle speed is a mqfjor factor in air resistance. A
vehicle :traveling at 2 miles-per-hour will require only one-.

eighth 0-e the horsepo or tto overcome wind..resist nee as:com-

.pared to the same vehicl traveling at a speed of50
'pet7hour.: As a rule of rhumb, dOubling '-school bus' speed

increases the horsepower,needeli to overcome air resistance by

a factor of 8',.' That's, Why high speeds result In greater
. .

. ..

and how you'fuel consumption. The type of vehicle you drive

drive. greatly affebt fuel economy.

OVERCOMING AIR RESISTANCE'

ummmorr
UM.

MINIMIZE AIR RESISTANCE AFFECTS
DRIVE SLOWER, DRIVE SAFER

3



OVERCOMING ROLLING RESISTANCE

As a tire' rolls, it flexes. This results in a heat

buildup or resistance which must be overcome. The engine has

to work harder to overcome this resistance. The greater the

resistance, the more fuel-that is required by the engine to

Overcome it.

Road conditions affect rolling resistance. U.S. 'Environ-

.
mental Protection Agency studies have shown that.a gravel road':

can reduce fuel economy by as much, as 35 percent. _This means

hat the school bus that obt ini 7 miles-per-zallon on gOod

pavement can get as little a 4.5 miles-per-gallon when.it

is driven on a gravel road.

Keeping tire inflation pre.ssures at recommended levels

will reduce rolling resistance. This practice can extend

tire life, offering more miles-per-tire, and increase vehicle

fuel economy. aS-
Steel-belted radial tires are constructed so-that:they

offer less rolling resistance. Such practiCes'as. the use of

radial tires and route planning to keep buses on gOOd roads

are important in ottainii:greater fuel economy from .the.: .

..%

district's fleet.

OVERCOMING ROLLING RESISTANCE

-gt1,40,4

."-
HERE YOU DRIVE AND HOW YOU DRIVE

IS IMPORTANT IN MINIMIZING ROLLING
RESISTANCE EFFEC1S

50



GRADES AND
ROUTE TO INCREASE VEHICLE FUEL ECONOMY

. '
have.afi effedt on fuel .economy. A 36i0po

T.OU114 bus traveling at 50 miles-per-hour willincrease its.

con.eumPtiorLbY-almost,30,perc.ent to climb a continuous

1 percent grade. This means, that the'bus"offering7

per-gallonunderthe best of cotditione"will. only get 5,miles

per- gallon when it climbs this small grade. Fuel economy

suffers-More. at lower speeds when cliMbing. grades, This.ip
. ,

another reason Why.route planning andfdriving skills.are
rnr,prtani incr asing fuel eCon,omy.

WEATHER.EFFCTS
DRIVE SLOWER IN INCLEMENT WEATHER

Cold weather' reduces a vehicle's fuel economy.' LUbri-
.

cants do not flow easily; the vehicle's engine cannot reach

its rated efficiency. Fuel economy will dfop off `about 2

percent:for.each 100F drop of temperature.

isTinds:aiso reduce fuel economy. WheU driving into a

strong headwind or crosswind, the schocil bus is further

/penalized and its fuel economy is decreased.

ACCESSORIES

USE ACCESSORIES THAT CAN HELP ToiSAVE FUEL

Accessories.such as the engine fan'an' and compresspr'require
.?; 4.

additional poWer from the engine; thue,-theymake additional

power .demands whicb lead to greater fuel conSumiAion. A fan

clUtch is sh example of options that are evailabIl-to reduce

kuel. economy Penalties. The fan clutch cuts thejtaii*power

drekip from the fan when it is not needed .for cooling- -this

occurs about 95 percent of_the-time.uUder normal. driving

operation,'



PUTTING IT ALL TOGETHER

Many other fekctors are also important in gettring in-
c'reased fuel econ'omy. Engine performance is obtained by

selecting ,the smallest aid most efficient engine foe the job

and maintained by placing emphasis upon preventive maintenance

programs to keep the efficiency high. Vehicle, size, design,

and weight, along with how it is main ined are. important. What

you drive, wheire you drive, when your rive, and how you drive

affects fuel, economy. The combinatton of the :wrong set of

conditions--high speed, excessive idling; bad weather,, poor

roads, rough terrain, excessive startin dnd stopping, under-

inflated tires, pumping the gas pedal,":, and''poo.r shifting

habits -- can increase .a school bus' \fuel u.Seage by as much

as 100 percent or more. On top of ti4s, if the :vehicle has

not been maintained propei',1y to echieVe its maximum efficiency

under the best of conditions, fuel ustage further suffers'--

maybe as little as 1Q peicent or as much as another 100 percent

depending upon the engine's coiditionN

Operating for fuel economy means to'give consideration

to all of the factors mentioned. Dollars are just tpo scarce

to throw them out the vehicle's exhaust thru additi,onal fuel

purCheSes. Remember these tips and make .sure the

transportation staff understltd.th Every member. of the

transportation organization plays an important role in in-

creasing the fleet's pupil-miles-per-gallon.

Consult, the ESTEEM Handbook, "Encouraging School

Transportation Effective Energy Management," for further tips

to increase fuel economy and for guidance in implementing futl

economy management--a management. 'program that offers fuel and

dollar savings toevery school district.

A PROFESSIONAL BUS DRIVER KNOWS ALLHE
CAN ABOUT HIS VEHICLE, ROUTE, AND EQU'IPMENT.

2
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For additional information on hol-q to save fuel and set up.

fuel economy management program request:

"ESTEEMEncouraging School Transportation-
Effective Energy Management."

iThe'ESTEEM Handbook and additional copied of this
lbooklet are available. from:

Voluntary Truck and Bus Fuel 'Economy Program
U. S. Department of Energy
Washington, D.C. 20461


