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§ "This publication series of five bookleﬂs presents a
:snnmary of tips for saving energy in pupil transportation. The first
"booklet ‘offers guidelines and suggestions to assist school,
" transportation administration in .achieving better fuel economy and
cost management. goals. The second preseats: purchaSing tips .and shows :
ways to use.benefit cost: ana1y31s to provide a- comprehen51ve measure - .
| “-of investment performance in selecting-school busses. The third ’ i
‘\hooklet jcontains a pocket mileage-record for ‘driver use. The fodrth o =
“offers tips for planning, training persqanel, purchasing, and
operatipn'that lead to, greater fuel -econemy, and the fifth bookleét
;~a&éresses‘some of the ba51c scientific principles involved in sa71ng‘
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PREFACE I
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"Energy Savings in Séhool Transportatlon hEs been pre- o
‘-pared for the Cffice of the, Secretary, U.S8. \Department .of
Transportatlon by BRI Systems, Inc. Its pugﬁbse 1s to present_
) summary of tips for sav1ng energy 1n pupll transportaﬂ1on.
The publlcatlon series con31sts of flve Booklets\entltled"

"Fuel Economy Fhrough Teamwork" address1ng the subjects of:

b

“r- l..'Pupll Rransportatlon &‘Energy Conservatlon'
2. uf%ha51ng For'Fue{ Economy ' . |
. 3. /Dr1v1ng or Fuel Economy o N o
hf OperatléglFor_Fnel ﬁconomy : - o {

/ L 4 .
, . 5. " The Science Of Sawing Fuel” , . : e
L . - : . 8 L -
v Thie booklet, Volume 1 of the serles, offers gnldellnes ,

e,

and suggestlons to a§31st school tfﬂﬁ—portatlon admlnastrators

M

in ach1ev1ng dbetter fuelaeconomy and cost management goals..‘

Acknowledgeméht 1s made to the school admlnlstrators

dlrectors of pupll transportatlon, members of the transpor
tation communlty, and government organlzatlons who were so’ ' .

"willing to share ideas’ durlng the preparatlon of thls ‘ 3

publlcaﬁion SO- that 1t/ean be of benefit to~all school . s
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WHATISENERGY7'
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: Energy 1s the c

'\
energy is generated to perform thé'work is called

LEnergy can take many formsg mechanlcal

thermal; and nuclear._

fi form into- another.'
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WHEBE Does ENERGY COME FROM?
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u'energy ane natural energy sources.
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. - HOW MUCH WORK WILL ENERG%‘-’DO? '._

Hi \ Ener

temperature of."1 pound of' water l degree'Fahrenhelt

ing tables* show the amount of energy requlred for typ1cal

".

RS

Y,

(BTU's)

( 'may also b
act1v1t1es in our economy
energy and fuel sources.
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1 BARREL ...
-

100, BARRELS', ,

n
l_
I 1,000 BARRELS .

4
DRIVEA SCHOOL BUS
FROM AMARILLO, TEXAS
TO TULSA, OKLAHOMA A

DISTANCE OF 350 MILES
TAKE A LOADED.JETLINER
FROM CHICAGO TO
WASHINGTON'D.C.
.RUN THE CITY OF .
BALTIMORE, MD. FOR
ABOUT 10 MINUTES

~
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It can also be transformed from one

wPe$?oleum' natural gas, coal ~solar, wand

',,necessary for bur staqdard of,l1v1ng,

(A .

t

c
,

measured in terms df barrels of oil-. .

A

Electr1c1ty 1s generated ;

UNDERSTANDING OF ENERGY, , . 3\
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aclty to d%'work; .The rate .at. Wh1ch ' l’

chem1cal 'electricai,

< -

o

and geotherma1-
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'y 1is measured in terms Of Br1t1sh Thermal Unlts

A BTU is the amoy%t of heat requlred to raijse the

Energy
The fOlIOW—;*

nd BTU equrValent values of common

> /";

gty

=
- A

TRANSPORTNTION IN THE U, S fJSEé A'LMOST
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1 BARRELOF OIL .,..... 55007000 BTU's 1=
1GALLQN.NO.2OIL...... 140,000 BTU's' =il
1 GALLON GASOLINE ., .., 125,000 BTU's S
1 KILOWATT-HOUR OF . E
- ELECTRICITY .. T . .. ... 3,413 BYU's 1=
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__‘.-'. uses over 33’ ’milllen barrels of il eq_uiwa.lent enerqy (i, ew.;
’_,..-‘ energy in- all forms) each da.y.-

thls energy--about 15 mllllon ba.rrelsvefach day.

«

s

To ‘su plmgbur entlie natlonal energy needs, Amerlca

es»over 30 ~percent qf the world's‘ goods, we

K3

o f
ly‘ 31 percent of the world\'s energy. sy

The bals zgc‘e ;-.;" -

g

1

b
t

041 prpvides L6 percent of!

. comes from co?.l,, ~na.tural ga.s, nuclear pow‘er, hydr‘opower,;and

. LN
Seotherma.l energy sources. : -‘z\. : - . et

. .{\ el

Per. capita. energy con'sumptlon in the U.sw

2

%o

\

wa.s n’%rly tg

W tlmes greater tha,’n the wprld aver»age in 19714 as shovn below“
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‘ b, pen CAPlTA ENER-GY CON§UMPT10N (1914) L
< »- E 345 MILLION /.
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- T~ o e ",‘ -3
’ 150, MJLLION & :
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' EEE D "' 130 MILLION" : e S
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e WORLD BTU'S/YEAR \ ,
. . 4.5 MILLION ' [ e
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2 WHERE OESTHE ENERGYGO7

~ . M R . . 8
1 X . ’ . » 4
ool ’
ok

fﬂ---°Indus ry éonsumes about hO percent of the- energywln the

. R

m“ U S. -The ransport&tion sector uses another’ 30§percent.

?he balance is consumed by the re81dent1al and commerclal

‘rv.
I3

wm?' © B - *

sectors.of1the econbmy . _
s .Uf Nearl§ SO percent of the energy consumed is non produc-

t1ve energy. Thls energy 1s=lost in the form of waste ‘heat
t}&ﬁd to OVercome forces such as erctlon in processes.

'.{?" No proCess ‘is 100 percent energy efflclent._ Energy is '

S a1Ways 1ost Electrlc motors, for exampie, convert electr1~

. “calfsnergy 1nto mechanlcal energy.p They generally have

-+ efficiencies ranging between 58 92 percent. The average"

bolley‘s efflcrency is about Th percent Electrlc generators

, have efflclencles of qbout 25 percent. EPA(1) StudLES have S
o shown that the- efflclenqy of. a motoxr vehlcke——that fraction of'

%
combustlon heat whlch ends -up 488 mechanlcal Q@wer—-can be es

”

'percent 1t can also be as 1ow as 5 10 percent——

depend?ng upon how it is operated where,lt is used, and how.
well it. is q\;htalned. I . R R I
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ONE WOULD HOPE THAT SOME DAY . N ST
SATISFACTORV ENERGY SOLUTIONS WHLL T
BE FOUND.

THE PROBLEM OF UNCERTAINTY IS
CLOUDED BY UNCERTAINTY.

ROBERT DORFMAN ; T -
e DESIGN OF WATER RESOURCE SYSTEMS X
HARVARD UNIVERSITY PRESS e,
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fThe most 1mportant step that can. be undertaken 1s to uﬁ

g& more w1sely T . L

.
t

.' : 'l /‘,'.l e . | ] | ¢ i . . .. ‘.. ) : l. .. ‘ ‘-t
AR "i o Purchase products that e less energys . . . *
. ma ‘ ) ~ ) : : :
) . o Use equipment that offer energy sav1ngs. ’ o -
o %. "o Construct buildings and: fa0111t1es u51ng E A
o R prlnciples tHat conserve ener . J
- - ,
o Praatice energy conservation in every day
E'act1v1t1es as a way llfe.‘ PR , o -

i Takedadvéntage ofuavailable equipment and fyel seying‘. _
" practices that save energy and holddown, costs)- Operetg$fpr -

energy éavings. Make sueh-practices.a permangnt part-of'your
S M L . . ¢ "
- hool dlstrlct's management program B ' ' T e
\ []

Fuel sav1ngs are 8bta1nabieﬁgn every school dlstrlct'

¥

transportatfbn fleet. This was demOnstrated durlng the days .
+
of the oil embargo Betome knowledgegble about fuel_sev1ng )
\ &, . e '
technlgues and Kﬁep pract1c1ng them. We can de something

[

N, about eliginating energf waste, 1ncre351ng energy\iff1c1ency,

ang controlling energy coste.

-

o . . ) ¥ . * . * ) -
T~ i o I
7 - BTU'S CONSUMED BY ONE MOTOR VEHICLE EACH YEAR L
. | v R A
| MILES DRIVEN 2 VEHICLE MILES-PER-GALLON A
" | "EACH YEAR 3 5 - <10 50 |
L : > -
C gy ;)w_nmﬂﬂ_. pr A i 4
6,004 MILES /250 4 150 | .75 38
. MITLION | MILLION )| MIELION | MILLION
/ N ' ) N v- \ - \l .
. : | . = A ) -.n%y:',,l-_
Y \k‘\ * . ’ . . v @gigﬁl.
118,000 MILES > , T50 | k50 B 113 | &
~ . . \'1 MILLION | MILLION | MILLION | MILLION | (
o | ( (/J ! . _l L. ,‘ 4& .. . R e "‘.‘ ‘.. -
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'-U-school dlstrlcts As prlces go up? bus:l.ness may pa;ss on*,..,.:-‘ ,

‘r

these 1ncrea.ses to 1ts customets. The school distrlct ‘o1 - < .
‘the other hapd has to work within its 11m1ted\‘budget. . Its 'f. "
: princ:Lpa.l al;rnatives to rlsing costs are. to’ lay off : h .
- 14
, -personnel reduce‘thg level of services, or otherw1se flnd e
‘ additional funds. . “ T . S -
A school district has one other a.lte'rna.tlve. 'I% can
. {
use energy more w1sely by implementlng fuel ¢ servation
tbchniquesﬁ Some technigues are re!Latlvely ea.OT;jto (im%lement' ‘
\* a.nd require llttle effert and cost ’\oth slrequlre an’ in- L .
v‘e tment\-;—sometlme% it takes money to sa.ve moneirf. X / p
. 5 ‘ .
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) THE PRACTICE OF ENERGY CONSERVATION,  ~ < .
1 , 1S ONE ©F UNDERSTANDING, INVEST NT \ : St
. OPPORTUNITY, SKILL APPLICATION, ND o : . T
. N COOPERATION. - _ 1 . .
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;. 5 WHY |s ENERGY CONSFRVATION lN PUPIL TRANSPORTATIONQ L

o A MAJORAREA OF CONCERN? | R o

B ;.;s Pupll transportation is amonyg the 1EFbrtant services.ﬂ‘ *i,ﬁ'rg%
that are prov1qu in Amerlca s communltl s all too Z,fi_r;p

Joiten it 1s taken for granted

..

,”'currlcuLar actlvity trip neeas to be accommodated--ln.a_safe,_t

J,

;1 dependaﬁle, and econom

r}

N b=

v -,

dlrector must fulflll

prov1ding the best pos31ble serV1ce at the least‘posslble,‘“ ‘
cost 1n a nanner which offers no.compromlse for safe;}»~e Y

.tHat 1ﬁ\he u.s.

*,

The u. S.

Natlonal Center for Educatlen Statlstlcs show
nearly 268,000 scnpol buses travel 2.6

- * billion mlles to transport 21 mllllon childreh attendlng :'%T;;

manner.

~ "

-

':n: "y
T ’-v,

.,‘.

Lo . H
Everyone expects dally schedules to be met and extra..-

 Ea€h pup

miseion which can be descrlbed a§ [

1r'transportati0n

R Ve
- . . !

-

ga .
grades K %hrough i2. School-buses use over 350 mlfiIOn L »
LT T

gallons of fuel annually to transport about ‘52 percent of . e P
S ~ atyy,

14 pupils 1n our country. Thls represents an energy. ;EQ_“ . _f&@-

3

i 1on barn

4

>/

s of oil.

‘on of 43 750 bllllon BTU's each year——about T.5

A

-

THE WAY PEOPLE TALK ABOUT COSTS, ANY-
0NEWOULD1WHNKTHATTOSAVEFUELON
ONE SCHOOL ‘BUS WAS A MATTER OF LIFE
AND DEATH. THEY DON'T UNDERSTAND.
ITSMUCHMORESEmOUSTHANTHAﬂ

ANGNYMOUS

¥




belng prov1ded the best serv1c1:at thé lowest pess

is also 1mportant -’

All commodltles have 1ncreased 51gn1f1cantly Th price OVer ‘q”ff?%
the years."Gasollne prlces alode 1ncreased ?O percent between 'TU
1960 and lQT@ig In 1975,,school dlstrrcts had to purchase gas—frJ_ .

" 61line at a cost which amoun\ed to & 17—~ 20 perCent 1ncrease d@er ; #;ﬁf

f',\he l97h fuel price levels.‘ These cOsts are stlll on the 1n-“=
. R ‘o i . L ‘.-/ vl ! L
Q.‘;.'--“.'

cbease. - S ) .
- The average cost to transportsa pupil’ 1n 1975 ranged be-j,.ﬂ

. [

.tween $L3- $210 throdghout ‘the natlon, the cogts in some 521[
dlstrlcts servihg & small populatlon over a.slqe area were as “R“}:'”*f
high as $600. Saving fuel and dgllars has to be

,every_scho%l'district, Furﬁyermére, these goals c

-

-relatively easiiyl -

. L

. PUPIL TRANSPORTATION 'COST F
‘ " COST {$) PERPUPIL:, P

SELECT CONSUMER PRICE INDEXES
1960-1974 PERCENT INCREASE

GASOLINE
" PRICES

VEHICLEY
T35 MINSURANCE.

HOUSING

—

L)

ALL:
COMMODITIES

., ’ . ) . ! ) % i

FURNISHINg%

I
~feex-
1
21 1t | _

L 3
v

. % 7 ‘ ' - o .I"'W 0+*90.:°°110 ccqoq-oq‘o-q-gcﬁo,-oq”cq-- 50(
MOTOR VEHICLEEE§3 - - Cos/euPL

4 SOURCES: “u.S. ﬂUREAU ‘'OF THE CENSUS, “STATISTICAL ABSTRACT OF U. S “ DEPARTMENT OF COMMERCE 1975
NaTlONAL CENTER FOR EDUCATPION STATISTICS 1976 -

S e &

P

; . ; . .



V”ﬂfareas that can be 1nvestlgated ‘"to obtain more pu

7 HOW CAN PUPIE"'I'RANSPORTATION COSTS BE REDUCED? S .
Eachfdollar spentifor pupll transportatlon pays for:: 

salaries and beneflts, fuel and 011 supplles,’malntenance,I)‘
equipment purchases, 1nsuﬂance, and wther needed itenms, ' '

School transportatlon pollcles, purchas1ng practlces,_

L ma1ntenance programs, vehlcle use, school bus operation,

-

.driver skllls,,sche@uling, and. routlng are reprizentatlve of

gallon. .Look at ways to increase fuel economy, ;educe trans—
‘portatlon costs,-and increase servicing efficien_&. A coopbr-

ative fuel economy management program ;nvolv1ng school -’ adm1n—'

-f1strators, staff teachers, students, and parents worklng‘;ith

(4

the transportatlon department can generallﬁ increase the

effectlveness of every district's serv1ce to the communlty

e . « v -

P -1. . . B R . . .

il<miles per—'

]

.
~

: A COMPARISON OF FUEL COSTS TO
OTHER PUP{L TRANSPORTATION EXPENSES—

' - ’ s . '

OTHER COSTS' 16%_—_\ : /——SALARIES AND BENEFITS 40%]
, ‘

VEHACLE REPLACEMENT 6%

*

* ‘ 1]
» , - INSURANCEI% -
SUPPLIES AND MAINTENANCE 17% _— . .
FUEL AND OIL 20% . .
‘ .I .
' . SOURCE: BASED UPON NATIONAL . . -

CENTER FOR EDUCATION
> . STATISTICS, US. DEPARTMENT
: - OF HEALTH, EDUCATION )
" . AND WELFARE, 1975 AND .

» , - C o
e STATE DATA . - - : y e

- - > . B
¢ ) -

' ., . -
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«.school vehlc}e obtalns from the fuel that is consumed—-sc\bol

8. .WHATTS A FU Y MANAGEMENT PROGRAM? L .
- ¢ — ’~ - i ‘ “ Y

-

"u

economy i's a measurevof the ~miles- per gallon that each

buses and school dlstrlct automoblles. It represents a
measure of the effectlveneas of" schoq; d1str1ct"s serv1ce l,
ito prov1de efficient an%ﬁsafe pupll transportatlon for the -

ieast—amount-of~mnney—us1ng the minimum. amount of fuel School———"

,

bus fuel econony 1is obtalned by transportlng the maxlmum
.argowabie number of puplﬁp the shortest necessary distance in
.a vehlcle offerlng the greatest mxﬁescper gallon for the task. -~

- A fuel égconomy management piogram is an indiv1dual‘\ -
strategy——lnd1v1dual for each, school dlstrict——con81sting of‘
identlfylng goals for\faﬁuc1ng fuel use, dec1d1ng$on how -to i N
1mp;ement them, and dejot}ng the tlme andaeffort necessary
to achieve. rgsults. It is based upon sound bhusiness ' - o ¢

¥, .
practicge

. . ) " ~
L . l
The success of_a fuel, economy management program depends .
upon people—-adm1n1strators,4managementﬂ staff, bus dr1vers, -
shop persoﬁpel and students. EverYbne can and should contrlb-‘

oy,

ute. Take advantage of the resdurces that are avqﬂi:ble. The )
t to be - -

energy of people is® immense. Ié is generally t oo
ourtailed and immeasurable, if. 1nspired. Use this avallable
energy to inltlate a fuel economy maghgement program to '__ c
1ncrease~‘&e overall effectlveness of pupil transportatlon

in your schodl distrlct.
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4 ) R R

T

A sound organizational plé&n Ys-basic to success. The fuel . < .

~

ebonomy'menégement brogagm should be oréanized within existing

management functlons Place emphas1s upon identifying &pars\

-

and obJjectives, pollcies, fuel sav1ng practices, responsig

;Bilitnes, and authorities to aiPleve better fuel and cost - 1' <.
ménagement Involvement gommltment,'communicatlon, feedba;%
results measurément, £nd teamwork are key elehents in your '
progrsm; N . ' ‘d' R - l

& N ) v

' ‘.. Designate an indivignal to have the y
, . reSponSlblllty ‘for headlng the prog

. Identlfy' school district fuel savin goa’
Review policies, programs, and practices
that affect pup}l transportatlon fuel use-
11

-

v’

nd costs. A

velop recommendations to save fuel by o . R
performing tasks more eff1c1ent1y '

/f. 5. Evdiuate fuel saving measures thaiflook : . 7
. promising. '

* 6. Develop a plan tO carry out therrecommenga—
" tions that appear to be the most promisipg T
- J for meeting the distrigt's'fuel saving goals.
T, Obtain administratjon endorsement ,and total ..
N Gt " ‘commitment to carry out the plan ' ‘ :

9 ’["- { ] : .
8. Initiate the efforts required to implement . -

: the program; ‘don"t forget public relations - ‘

e activities and communication of the ﬁistrlct 8

goals to the cdmmunity.

4

9. Implement management controls to achieve the -
district's goals and, objectlves, measure and L
evaluate results\guring prpgram operatlon. -

[ ’ ': '. j{

/ 8 .

N ' v .

PLAN - COMMIT" COMMUNICATE - INVOLVE - ACT

L.y
R
»
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10, WHY AR?"'@ADMW(STRA\TNE P_C?EICI‘ES_IMPORTA-NT IN SAVING FUEL?

-

@ ~

'Policies provide the setting (for obtaining'Tuelgsavings-—

¥
they represent the mechanism for ac 1ev1ng goals. No one | %
person or‘&epartment can cerry out th Qntlre program success- .
- fully. It né@uares'tea work. Polléles offer a framework for .
. directlng the team. Examples of fu?? ‘saving pollcres that
x } . ,
.'can be investigated include: IV ) ARV .
Coordinatie school calendars, (e. g‘* dates'along
with stagt-and@dismissal times), amo all- schools -
serviced t031ncrease pupil- transp tatlon sery1c1ng
effectlveness. . -
B | ) ¥ .
Stagger hours, when practical to.do so, based upon
bus load levels. : Co. L -
‘3\/\» - Consolldate special'education start-and- dismissal?
times to coordinate more . osely W1th the school /
~ progream. . o , A
Increase the walking distance - to school d jbus l
stops. Strictly enforce walking dis ce ‘ j
regulatlons. . - ' o -
- * N
. IAVOld unnecessary service. Combine field and -
athletic Ttrips. Use public mass transit when
feasible for older students. . S
. Initiate progranms that e urage students and staff
" ‘to walk to school or ride: bikKes. - : . *;"
[ i Develop fuel economy 1ncent1ves ) .
Offer assistance to carry,out the fuel egpnomy -".‘ﬁ i
program. Provide skills &nd rescurces--people, v
computer access, materialsik-to assist the ' :
. transportetion department ‘/1ncrease serv1ce
" efficiency. ,
Establish maXLmumﬁdi;tances and depertment': - -
budgets for  school travel. - . ) )
* "Consider. a maxlmum miles- per ~hour speed limit | \
for all school vehlcles - Enforce it. S
] :
Yy» Promote actions that save fuel. o~ '
"Encourage” the purchas1ng of equlpment that saves /f_'
~fuel. € » PR - .
s . ’ \ . - . o . B
L4 - oM
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11/ WHAT g{m BE DONE TQ SAVE PUEL IN VEHICLE OPERATION? s

-
) -

‘ : S N ' N | T
. Opefetion qffers-many a::§q‘£2£*incre%%ing‘fuel economy..
Conéider th f“110w1ng recommendatlons for your pro@?am°' ) %

P /
(:) Ke ,accunate records on vehicle fuel consumgtlon
p.and use this data in maklng transportation

T - serv101ng,'ma1ntenance, and, purchasing. decisSions. ﬁ:

'(:> Use "zone: loading" practices with stops spaced as
- far: apart as feasible andysgsafe to do 'so.

Use the.smellest prectlca
disgance ‘light-load runs.

vehigle for.long

i o ‘Matdh equipment to service n eds; don't use; a 66

pass&nger bus when a 30 pasglenger bus will do_the

.J ob . - . i - . . f- 1) )

) , ~ _ ‘ .
" Reduce '"dead heading;" Use this as. 'a training

period for new drivers. . ~

'F <:> When drivers have split shifts, consider parking
near their homes between runs when/fea8151e to
avoid. "dead heading. . . . o

-\ %

(:) Consider the use of satelllte bus parklng
statlons to avoid "dead heading."

Scrutlnlze current bus routes.‘;Lo k at how many

avoidable stops the buses are faced with--stops
that result in fuel waste -while the vehicle is
idling in congested traffic. -

Encourage and promote(good dr1v1ng hablts-—startlng

b and stopping smoothly, turning off the ignition
when the bus will be gte®pped for more than on
minute, avoiding full throttle, driving at steady
'speeds, and looking far enough ahead to avoid
~danggerous and fuel.wasting situations.

m Reduce warm up. periods. Let @irivers dress armer
~and drive slower until the engine is heat

- Rqute buses to.stay on main roads as much as °
p0331b1e._ , J}5:

‘I’ Mgintain ior greater fuel economy;

L. ' . . A .' ~ '.. . : . '
- - F
- . . '

v 11 '16 - '
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| 12. WHAT ELSE CONTRIBUTES TO BETTER FUEL ECONOMY? .
B e

.
- - hd
-

~ -,

¥L_f'AuEre#Ehtiv§ méiﬁ%enaﬁég program ﬁhat'empﬁasi;es maximum ¢/

/

effié{fﬁf:;f:om each?bFS'in the fleet is a very impo (intfpart,

of Ph fg 1l .ecgnomy pxogram. A sound program which tikegs
advqnfageiog'state—oftthe-art qquipmgpt dnd fﬁel saving

. practices to meintain the schogi bus Fleet~offers nuﬁerous
béﬁefit;. Many effortg can increase‘fuel economy. Only a
goo# preventive maintenanc® ,program cen .insure that'th;s f_‘uel'l.

economy is-meintained on a day-to-day basis.

NG

school bus drivers and the maintenance staff. Correct problems
’ ) \

, Reiegﬁdétedriveréwhen necessary tof use fuel sawing

"~ now, do not put them off.

téchniqpes. Make sure that fuel-econémy practices 'are
followed by a1l drivers. This can be done by keeping track
of each.vehicle;s performance--fuel and oéf qonsﬁ?ption, miles
driven, and pupils transported. -
Purchasé,‘glgg, operate, drive, and maintain for better
fuel e€conomy. These practices qllow the districtvto get the

.mfét out of each dollar spent for pupil transportatibn.

NS ’

PURCHASE VEHICLES - . . : MAINTAINTO . :
' OFFERING MORE ‘ ‘ S KEEP THE FLEET'S’
MILES-PER-GALLON N ‘ " MILES-PER-GALLON
C~ <o HIGH

DEVELOP DRIVING HABITS -

o~

GREATER FUEL ECONOMY

. N S
4 .
- .

MILES-PER-GALLON .- s

THAT LEAD TO Y. L\ . K OPERATE FOR MORE . . L
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13.)WHERE DO * EOPLE" FIT INTO Tn{E‘PROGl:}AM? . .
’ . ’/I-‘J \- Ve A v N \ /
,"‘ %exsonneimorale, m%mvation, growth, an}l deVelopment ‘

“

n*

N .
Qre imporﬁﬁqﬁ parts of<gh1g;n;gg and gaintainang 1ncreased~-
fuel ecghomy Recommendatldns that lead to fuel sav1ngs Lt

include['~ o o - .o —

-Promote an envirdnment of self-improvement. Offey
incentiyves for staff education and Skhil deve%&p?ent

NS

r

Keynote performance in the staff.

Introducexxcompetltlve driving" for maximum fuel
economy. ’ . U L

- _‘_.1..‘.. —

Include a unit on&"fuel.economy" in the_district's/
driver training program, t S

..

Send mechanics -t "endime tune-up" schoolsivﬁor * .
shops, and semlnars to keep up w1th the state- of-
the-art. . LN . — L

-

Inltla(éih "more—miles—per—gallon" campaign;‘promote
it. {f‘ ' . ‘
Hold Joint ﬁorkshops with’ drivers and maintenance
personnel op a freQuent basis to share fuel economy
knowledge { o ‘

Hold workshops with- other dLStrlCtS. :Take'advantage
of., what others are doing to save fuel and reduce

‘expenses., - > L \ \)

" ' ‘
.Request 1nformatlon from drivers in route planning.
.Prov1de 1ncent1ves for ideas that can save fuel.

®@ 060 ©06 @-'@@’

-

N
Obtain staff and teacher participation in your fuel

.economy’program + Get them involved; policit ideas
fromcthem '

& ?e "@"

Have th& science club or auto shop conduct a contest
- . to prométe fuel Baving ideas. Have students design

)\ posters ‘which c!% be used to pr gmote the ‘program.
Place these. posters .in buses agd throughout the -

school and community.

Get soh;fl organizations’ involved in the program.

Useuthe PTA as a medium to promote ‘the. dlstrlct s
fue} economy. program throughout the community. '

Have me bers of the staff, faculty, student body,
‘and PTA 'be a, part of the team. Let them part1c1pate
in program plannlng and implementation.

@_@

- . ‘ ‘ Br{"
. “ R .



14 ‘CAN ALL SCHOOL DISTRICTS TAKE ADVANTAGE OF A FUEL

., . ECONomY PROGRAM EVEN SMALLER ONES" SRR \

. "2 '

o The battleragalnst wasted fuel is bélng fought by large

| and ﬁnall bus fh.eet operatlons ltn schoT ﬁlstrlcts of allf sizes‘..l
.‘ anclF ’By private opera‘bors. ' "More mlles- er - gallon is: a.

national goal—-a goal tham,san transléte 1ﬁt2/saved dollars
oo _%or every school distrlct '

.\ .. l ‘ . \\
T?\ ' .Fuel economy savings! have 51gnaf10ance for every. pupll &\

k)
.’

- transpo.i'tatlon operat“J.on. 'The transportation de'partment that

' services many puplls with a large fleet may: obtai’? large‘

dol%ar savings., . . y i

)

/!

¢ =

If -$58,000 is invested in ‘fuel saving equipment having a .
T7-year 1life that could réturn fuel and maintenance cost savingé

Q\‘.'Of '$15,000 annually, this 1nvestment would offer a return on
investment of 25.9 percent and a payback period of 3. 9 yearsi(a
The equipment would pay for itself, béged upon these savings,

. and offer the district additional dollars that pould be"fﬁed-
for other needs. Simiiar types of sayihgs, proportionate to
scale, are,afailabie to smaller fheets. Evaluate opportunities
for obtaining savings in your schoei district. densider fuel’
savings, reduced maintenance costs, labor savingsy and other

benefits thet can be obtained from aﬁ.ctions taken to“ increase

fleet performance. )

€ — _ s

L
.

MEAN TO RUSH OUT ANU INVEST. ALL TOO

~ ] - FUEL ECONOMY IS OBTAINED BY DEVELOP-
i ING AND IMPLEMENTING SOUND DECISION
: ] CRITERIA. WHEN YOU MUST SPEND DOL-
é . " 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 ITCAN .
SAVE THE DISTRICT DOLLARS. - ’

. ANONYMOUS

“

Y

L ™ - ' | :
S (2) REFER TO THE ESTEEM HANDBOOK o ' '
‘ FOR GUIDANCE IN CALCYLATING . Coa . '
- RETURN ON INVESTMENT BN _ . :

. : . . : . o ot ' o
Q] g . : , )

¢

‘\l .

. ) ' \M
FUEL ECONOMY DOES NOT-NECESSARILY . ’ . .

OFTEN SCHOOL DOLLARS ARE TOO SCARCE. . . . ~o



15 WHAT STE'PS SHDULb BE TAKEN 10 mlﬂATE

%ﬁ_ -
THE DISTRlCT'S PROGRAM7 ' ENEE I \4-‘}_’
- E .

‘to e; saVed 1n school transportatld? ‘Plan a

N\

[
'
-

_'- i
#

. N\
more miles-per-

gallon pragram% Get everyom@ 1nvoIved ncludlng students

and parents. Sav1ng fuel can be ex01t1ng. It is rewanﬂlng

Identify fuel saV1ng‘goals‘ Uevelo? a plan of actlons fory"’

ach1ev1ng these’ goals ° '~

The first step'ls to mike a commltment that ﬁﬁi;\ie gofhg s

-

V4 ' s .

-

il NG | '
.‘é‘Provrde incentlves for 1ncreased "fuel _economy.’

o Chart fuel economy, let evgryone know who the
- _best drivers are and give them recognltlon.

o Get the’ ‘PTA 1nvolved to promote the program 1n

the communlty e

o Involve school orgéhizatlons, 1n1tr5te student
' proj&cts for 1deas on 1ncrea51ng fuel economy.

) . O Prepare fuel economy "osters. ‘Place; ‘them on
. buses. Instill fuel conomy.competltlon.

o Promote the program:throughout the community.

o Publicize program results for the: communlty

to see.

¥

e P .

See if it is necessary to updatefpolicies to'help the

.school district save fuel. ‘thgree upon practical gbals that

can eave-fuel, esteblish progitams to carry out the blan,'and

get everyone involved in its imﬁlementation.

I
3

16. WHERE DOESONE START IN IMTIATING

FUEL ECONOMY MANAGEMENT?’

)

3

E

Consult the other publications in the "Energy Sav1ngs In

School Transportation' 'serlqs for additional 1deas to save

. fuel. The Department of Trangportation also offers the hand—

.book entitled "ESTEEM—-Encouraglng School Transportation -

Effecti?e Energy Management." Request it and consult it.

\ .
Ly . . . .

15

e

k4



L8

- R , A

For addltlonal 1nformatlon Qn how t? sag@ fuel and set ugma

fuel economy management program request “N\ : : PR

.

\\)BTEE&--Encouraglng School Transportation
Effé?tlve Energy Manqgement. .

» , Al

L e . , 1

Id
\

The ESTEEM Handbook and additiona}/66$VesI%f this
booklet are available from:

(£}

.
“

s

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

e 21
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WHAT RETUBNS ARE YOU GETTING FF}OM YOUR P RCH SING DOLLARS7

7 Vv . - ~ -

e -..:z‘ , I _,-‘_ AN

t

] — : 9 J
o - J . ) oo
" ' Followréound busfgess pragtices in purchasing. . Recognize
the benefits of fuel and dollar savinds togthe district and |
-the community._ Every dollar saved in pupil transportation

mean that one extra dollar vailable forsproviding a;'if;~; N

g.+ .

ion for they comginity’s . childrenﬂ“'

.

:' ,The'@ambling casinos in L Vexas operate on a percentage \‘
basis and in games such as roulette w 1& wiﬁ'at least 5 per- |
- eent of the time. PerS%ntages are also 1mportant in saving
\\ fuel. _ . o - %} |
Purchase for fuel economy.a Equ% pen that reduces the B
—Lfﬁel consumptidn of a schooy’ bus by l?¥bercent offers the }'f -

ﬁschool district a 10 peri?nt savings odﬁits fuel éosts. - The, >

.
-

additional saVings in maintenance and’
operation. Purchase equipment ubdch wfll help the transpor-‘
' tation department obtain and.maintain better fuel economy

performance\ 'Ew@-'

L A s ror veeiussine rees N

Sound economic criteria are 1mportant for evaluating fuel

equipment may also offer

.'-economy opportunities. Before any investment is undertaken,'

\
a measure of, its profitability shoulf be computed so that the g
- investment's expe@ted return to the school dist?-bt can be '
Icompared to alternative investment op ortunities that may . o _—
Fnist. This booklet offers tips'in;gskchasing equipment that EJ‘

_ - saves. fuel. _ R ' Lo et




i SR R St

é’PURCHASWG TIPS

e . * ) . v . . -
v T . . . . .
. S S . . . ~ . . P o, ;
N . g . . . . N LT ‘J . e
) B - R A .
N . : . X L . Wy . :
] K . Co ; . » Y : , >R
AR BT o A

S T "Purchase school by ' offer good fuel economn

The national awerage

_ T.4 milés-per-gallon. Does your
[ R leet obtain thii fuel

conomy? ore importaht '1§);£
ij;;ﬂfj ) poss1bIe\to purchase vehlcles that off/; even bette ‘“ IR
. R . '” . ‘ s
.Tﬁ' - jﬂ'fueéveconomy fOf your dlstrlct's H?lVlng env1ronm;\wi » ‘:'{hﬁ

LS

N

2. -Use sound economlc pollcy to evaluate purchases.‘ Do not '?i ‘:f
. @b;poverpurchase. Match. thv bg»fto your Serv1c1ng requlrements. L
~—=| Give co¢51$bratloh t

such fact%§§ £as - fuel sav1ngs,

-~ . equipment Serv1ce malntenance sav1ngs, and operatlngu.m' -
] . '

] '.‘..

RN . cogt savings in e a;uatlng pugchases. B g_Pgu‘_ﬁ p
. ‘ . e w ¢ { . . ‘l-' B '.. - \_/
e 3. Purchase equlpment sthat will. help school bus drlvers to

“dfiveifor fuel economy. Con51der us1ng vehicle performance

Sen i ?

.recorqlng Charmg -and alarms that 1nd1cate when hazardous : "E
for poor Qnglne efflclency condltlons ex1stn-F1nd out what .f :

‘p'h other school districts are doing- tosave fuek. - ':r ‘ ‘
; : | N A

.h.T--Congid%g optio};ﬁthat offer‘fuel-econo?y in Y°uf'pur- N

.- chases. Diese owered engines, lower numerical reart

;)hfﬂ

axle ratios, radial tires, speed-governors, temperdtune-

-

'.3“ a-modulated fans, and turbochargers are examPles of fuel
sav1ng .equipment. An automatic transm1s51on can also_
save fuel (and maintenance costs) if the ‘bus 1s driven ¥

by drivers unskilled in operatlng a manusl transm1s31on.
o b

‘_5.3 Purchase equlpment thhgﬁzcll allow the malntenance ,
‘ . staff to do a better Jjob in keeplng the effrclency of ol

-, @

the school bus fleet at 1ts maxlﬂum potentlal.
f ¢

“6} Consider bptions such as 2-way radios._'Their.use_mEy '

. save the district .many dollars in busjrescheduling; They

Y [

. are also invaluable in emergencies.
T.. 'Purchase ,wisely and purchase. for fuel econony. o oo

5 . - S
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- Flasi\onoen MEASURE OF PURCHASE BENEFITS T Nﬁf
3

”ﬁ§‘ Zestpentka payback*perroﬁ (years) provides a fifst
- order measurement of 1ts potential for rLcoupment Maké\\fe

of this analysis meﬁhoﬁ 1n evaluating 1nﬁpstments -and pur-

-chases. © A paybask period of less than ‘one-half an 1nvest4> . :
ment s 1ifat1me is gener%lly conslqered ve{@g@rofltable'é%en V-gf'
the lifetime of ﬁhe 1nvestment Ue By equiﬂV ;) is

or. less ‘ : -
l -
. S s %l

o L TA
sy

;cost to the school district d1v1ded by the net annual savin

. ‘ug . -'\"ih);,."ﬁ"‘;@,,_' .i 3
\

g)'ignorlng depredration and worklng cap&%%%—considaratﬁSn fw”{vTWJJWJT
@ . A . R R
e "B yback i “Firdo: Gostf($) ‘Balvage Value ($)
| #Perioa . ‘= ST
s . (Years) _ Annual Saving& ($) . _1 : alooany
oy — - P kh — L e
- . -7 " ) ) ) .
'&; Maintenance equipment costlng $600 thet is estimated to

*

save the dlsﬁrlct 14500 gallons of fuel annually because of ' .
- improved preventive malntenance for exampley has a payback ‘
period of less than 1l year if the distrlct purchaSes fu l at
a cost of 50¢ per gallon ‘ ' '

~

- L — T N G_—
Rayback _* : } $600 8y
r;niod (1 500 Gallons) x (50¢/Gallé‘) '/ 0.0 Years
.

If this equipment has a 15 year serv1ce’£ife,afhe 4istrict_
can obtain, fuel savings of $11, 250 from this purchase, - -based
upon savings of $750 annually" considering'currént +fuel prices.
' Simllarly, the school dlstrlct can well afford to spenﬂ
$20, OOO or more for a computerdized routing program 1if proﬁram

$
‘implementation can result in first year savings of $h0“000 in-»

cluding such cos —savings as ‘an additional school bus, @uel

.

salary expendltur &, fringe beneflts, and maintenance’ expenses. T-J_';%
The savings wop4d pay for the program.in its very.f1rst<year .l

of ag:rapion. b ‘$ ;1»; Q o . _,'—° ,G”.

Take the time and effort to analyze pupll transportatlon1- _jﬁf'.

, ihvestments. Use.pr1nc1ples of gﬁonomlc analysls that are . o “i iy

i,'relevantrto school district finAncial*onjeetivesq x ' ii:;::
. . . . ) v . A . EERN
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SECOND ORDER MEASURE OF PURCHA E BE EFITS N
Y , - . SN L E ;
. Problems that arise in u31ng th; pdybaek period as an in- '
p d:iator of investment value 1nclude all procaeds recedvedg? ; Cn
_b [ A h . -

ore the payback period afe treated as equ%bs, Eil,pQQCQeﬁs
, rece§ved after the” pavback perﬁwﬁ ere. 1gnored ~.and the tegh—..-1 e ’

' N

.-‘-:7 ique wconsiders fut@re year, dollars to berthe s e as presen oo
' ear dollars . Thl? is Rpét’ true. A dollar held I‘n hahd today .
'g' is'worth more than the pfogise -of & dollar i thesfuture. In—f”lﬁh

. PN o ‘,
9;' {l %ion and interest %osts must-be glven con 1deratlon 1n the ,

- »

A L.
mic’ analy51s. - , v L - e - )

B > @

e

éﬁ- ._Bengflt cost analysls, making ‘use of dlscounted cash flow

; 'measures to show the tlme value®of- money,-should be used to "
provide a more-comprehen51ve measure of nvestment performanog, ’
Present Value (PV) analys1s poffers one sykh basis for invest- o

ment evaluatlon as shown below us1n% the tables on page 6"‘#/ .
. ( c _

Present Worth Factor
Presegt _ { Annual } Value Of Money Based

Refer to .

tables on

page 6,

d : N\

' \ . . As an\ example in the use of thls technique, assume your  °*
1

Val ", . }$ Savings Upon Time And
' ) Discount Rate

district i .considerlng the purchase of a new school bus tham

is to be dyiven 15 000 miles annually.. The dlstrlct compares‘

a

dlesfl versus gasollne péwered vehlcles and finds that annua\", s
fuel savlngs of $550 and malntenance cost- savlngs of $720 can_
be obtalned from the d1esel powered bws for a premlum or ad—
ditional firét cost of $4,500. The present value of’ the net .

annual savlngs, assumlng a.dlscount (cost of money) factor of SR

9 percent over ‘a 10 year perlod is $8,150. . "

]
-

Freve (s, i - *\‘=" .48 or' $8,150 |,
‘Value . v ($550 +.$?eo) (6.h177) $8,150  q;g 50 |

. Y .
. The beneflt cost:ratlo for this purchase is 1. 81, a profitable -
.investment as dlscussed on page S It returns $1. 81 for each

$l invested over the 10-year life of the vehlcle. ¢ . S

'REFERTQPAGEGF- C L

N . S W .’ . - _ .
. N . ' : "




o

INVESTMENT BENEFIT

o

given on page b,

“ffirst ‘cost premium was
'1 81.°
_same over the. perlod o

'discussed below.

.

COST AN LYSIS

$h, 500._ This results in a B/C ratio

f 1nvestment ThlS is not true as

s

—

Benefitlcest‘

‘Present Value ($)
First Cost ($77.

P ~ ~
Use the following equation to give con31deration to.
future fuel cost 1ncreases.- T TN Tk
Average Annual Fuel
Fuel Cost - Price

s

Over investment
Perlod (

($/Gallon)’

Average Fuel, .
. Price - .
This Year . .

Increase.
Multiplier

N

|

L

The fuel ?rlce_lpcrease multipligr’ is computed ag

'The benefit cost (B/C) ratio is domputed by dividing the

nvgstment s present :alue by the first cost. In’ the example

the present value is equal’ t3 $8, 150 and the -

of

This analysms assumed that fuel prices ‘wotld renain the

£ollows: . ° L
. o ’ : B R -
4 - Fuel :Price Increase (1+f) - L (Refer to Pege 6
)’/’“ Multiplier £-N 1! for values- ‘
IR where f = estimated annual fuel price increase (%)
- N = analyéis period - (years) S

-

in the example on page L,
3 .

-~

the present value would be $1l 788

'Assumlng fuel price 1ncreases of 15 per<cent each y ar

: : " Total | ﬁf R S
Presént Average Fuel Fuel " Jof Other{] y Present
N Value Savings/Year}'{ "Price }+{ Annueal '{ Worth ‘L
- ; Multipliex’- Sdvings4+] Factor
(U= " . ‘ _ ‘ .
N= ¥$5506- (2. o3oh) + ($720ﬂ - (6.417T)-.
. = "% $11,788 ¢ i .

A wore realistic BR/C ratio is computed to be 2.62, a

very profitable purchasing dec131on.

'
A‘

ol

B/C

S

=

b}
T\

N

$
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PRESENT WORTH FACTORS FOR PRESENT VALUE ANALYSIS

i= DISCOUNT RATE FOR THE UNIlT OF TIME (N) IN YEARS.

4.5638 |+

LIFETIME DISCOUNT RATE (i)
(YQS) 3% - 6% 9% ' |” 12%
- R 0.9709 L ¢ 0.9u3k 0.917L 0.,8929
2.7 . 1.9135 _1 8334" :} .7591 1.6901 .
-3 - ».8286 2.4€T36 |72.5313 - 2.k018.
IR 3.7171 . . 344651 '3.2397 | 3:0373
.5 ; L.ST9T & - - L.212L 3.8897 3.6048

6 5.4172 L.9173 - | L.u859 > 111k

ST 6.2303 ~5.582L v | 5+0330 .
8 . 7.0197 . 6.2098 - { 5.5348" © 4.96T76 | -
9 . T7.7861 6.8017 ' 5.9952 5.3282 |-
10 8.5302 7.3601 6.4177 5.6502 |
15 » . 11.9379 9.7122° '~  8.0607* - 6.8109
20 © 14,8775 11.4699 9.128% T 4694
25 .+ .17.k132, 12,783L 9.82 T.8431
30 19.600k . 13%76L8 10 2737 8.0552
35 ~™21.L872 - 1k.ho82 “10.5668 8.1755
40 23.1148 15.0k463 “10.757L 8.2438

f-us 24,5187 15.4558 10.8812 8.2825.
50 '25.7298 | ©  15.7619 10.9617 . -8.3045
Z—/ BASED UPON PRESENT WORTH FAGYDR = H?%r

\

; ({l'

;

FUEL PRICE INCREASE MULTIPLIER VALUES
PROJECTED ANNUAL FUEL PRICE INCﬁRASE

5% . 10% - 15% 20%
- W al .

1.0250 1.0500 1.0750 1.1000

1.0775 1.1603 . 2483 1.3420

1.1837 1.2859. 4590 .1.6550

1.1936 .. 4295 16 7159 2.062h

¢ 1.2578 - ©1.5937 ~ 2.030L 2.5959

/\ ' WHERE e oN 1

FUEL PRICE MULTIPLIER =

N

f = AVERAGE RA4E $%) INCREASE OVER TIME (N}
N = PERIOD OF ANALYSIS IN YEARS.

PY

!

-6

"2387'

. PURCHASE WISELY,

-

/..\

" PURCHASING IS AN IMPORTANT PART OF FUEL ECONOMY MANAGEMENT.
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+ For. additionel informe#tion on how to save fuel and set _
fuel economy‘managément prbgramlregueét: ' S '
"ESTEEM——Encouraglng SchoolkTransportEtlon f “;~'?;
Effective Energy Management. '
'The ESTEEM Handbook and additional copies of tbis o A
] booklet ‘areée available from: o .« ' o F g
p D g Lads
. wa . B ‘.
Voluntary Truck and Bus Fuel Economy Program
'  U. S. Department of Energy o _
. Washington, D.Crn 20461 . %t o ,
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SCHOOL BUS MILEAGE CALCULATOR
MILES TRAVELED

' MILES ~

676 PER-GALLON

600
500

N
-

T

380
340

300

-— e o
el bl e
Tt Tt TS T

I

-
~N

]
—
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-
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|

|

=
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1. LINE UP MILES DRIVEN

. WITH GALLONS USED.

2. READ ACROSS TO THE
~MILES PER GALLON COLUMN

3. R@OHD MILES PER GALLON -
. ON POCKET MILEAGE RECORD. .

EXAMPLE: 0
DOTTED LINE SHOWS 12 GALLONS
OF FUEL WERE USED TO DRIVE (
90 MILES. THE FUEL ECONOMY OF
THE SCHOOL BUS 1§ 7.5 MPG.

L]

L
e t

* POCKET MILEAGE

BUSNO.__ _ DRIVER

TG
RECORD -

ODOMETER
READING
v

TRAVELED

=L
MILES IMILES PER

GALLON

-
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18 FUEL SAVING TIPS+ \

CHECK THAT OIL, WATER LEVELS, AND TIRE .’

INFLATION PRESSURE ¥RE Pn_op'en EACH TIME

YOU FILL UP. ' |

2. GRADUALLY ACCELERATE THE BUS.TO THE .
DESIRED SPEED. -

3.- DRIVE SLOWER WHEN THE sucms IS COYD.

s LOOK AHEAD AND ANTICIPATE STOPS.

5. DRIVE AT STEADY SPEEDS. USE THE

g

ODOMETER| MILES  [MILESPER
'DATE | GALS | ReapING | TRAVELED, | GALLON

’ " . . ASLITTLEASPOSSIBLE. . . °
) 1 6. ACCELERATE AND DECELERATE SMQOTHLY
— WHEN CHANGING SPEEDS. ,
’ 7. PLAY YOUR TRAFFIC MOVES EARLY.
8. ADJUST THE VEHICLE SPEED T@ THE ROAD AND
- % | WEATHER CONDITIONS. o ' _
‘. '] 0. SHIFT INTO'HIGH GEAR AS SOON AS POSSIBLE,
. 1 BUTDON'T LUG THE ENGINE.
: — b %110, TURN CORNERS SLOWLY AND CHANGE LANES
¥ SMOOTHLY.
. \ | : }1.  TURN OFF THE IGNITION IF THE BUS IS TOBE
3 — ; STOPPED FOR MORE THAN 1MINUTE. . - -
# 12. DO NOT SPEED UP THE ENGINE BEFORE TURN -
) ING OFF THE IGNITION. ‘
] ' 113, - REDUCE IDLE ENGINE WARM .UP TIME.
. /4 14.  DON'T START THE ENGINE UNTIL EVERYONE
; YT i IS READY T(i | :
— —t 24 15. SMELL FOR ‘rousl_s LOOK FOR TROUBLE

LISTEN FOR TROUBLE, FEEL FOR 'TROIJBLE

5 REPORT ANY PROBLEMS IMMEDIATELY.
emes o3 ¥ 6. ' MAINTAIN PATIENCE, COURTESY, AND GOOD
: A il HUMOR. - .
— T 7 - B 117, KEEP ACCURATE RECORDS OF FUEL
CONSUMPTION. : -

18, TRY AS MANY FUEL ECONOMY TECHNIQUES AS |

POSSIBLETO INCREASE YOUR VEHICLE'S
MILES-PER-GALLON. |

3e

R

e

U.S. DEPARTMENT OF TRANSPORTATION
~ WASHINGTON, D.C. 20590




- IT'S TIME FOR COOL HEADS NOT HEATED DISCUSSIONS
Fuel economy - rﬁermance (mlles per gailon) is a yard_.“f‘

 ,st1ck of hdw well a bus is driven.. Thousands of gallons of'_
| fuel are saved each year by school transportatlon departments
,that have become serious and professlonal about fuel economy.
Increased fuel" %Fonomy Just does .not happen——lt‘rpquires
skill——the skill to drive safely and save fuel.

_ The;% are certain factors that are beyond a drlver s
control._ Yet, each school bus w1ll offer a range of fuel
economies——dependlng on how well the bus is malntained and
driven. -Where you drive and how you dr1ve affects ‘the fuel :1
economy.that can be obtalned. . o .
.Get . in the habit of keeping track of fuel econbmy, >

g "caiculate it, and compare it durlég £ill ups. fﬁ{orm Y

'AmaintenanEe personnel wnen %he vehicle's miles -per-gallon

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

"corrective actions. )

"Learn to av01d practlces that cost extra fuel——extended

.idling, bursts oflspeed and excessiVe braklng. ’
»Tahe advantage of fuel_sav1ng technlques——some'

impqrtant ones are l1isted on the attached insert.

-

- | GOOD PERFORMANCE RESULTS IN INCREASED
' SAFETY AND LOWER FUEL BILLS

N

) s , —
. - :'\ - . . ’ ~n
- L .
.- 8 . . . - . R -




FOR FURTHER INFORMATION ON HOW TQ SAVE FUEL REQUEST
. “ESTEEM -- ENCOURAGING SCHOOL TRANSPORTATION

EFFECTIVE ENERGY MAN,AGEMENT"_. -
e , . .
L] o7
INCREASING YOUR MILES PER-GALLON =

Fuel economy savings are based ubon percéntaéeé{ The
more'skillful-drivers can increasejthese7percentages.

Record kéqying.is an important step in increasing fuel
economy. Keeping track of .the vehlcle 's mlles -per- gallon
1nd1cates when it is tlme for a tune up or when equlpment 1s:
not operating properly. Use the charts prov1ded in the in-.
sert to keep track of your ‘vehicle's miles-per- gallon.
Record this information and use it as a yardstlck for

measurlng school bus fuel economy




- For additlonal informatlon on how to save fuel and set

fuel economy management program request

"ﬁgTEEM--Encouraglng School Transportatlon
Effectlve Energy Management.."

?

o~

‘The ESTEEM Handbook and additional copies of this
booklet are available frontf\ : .
4 - P ¢ : | ' ) "

Voluntary Truck and Bus Fuel Economy Program

U. S. Department of Energy.

Washington, D.C. 20461

4 - by
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U.S. DEPARTMENT OF TRANSPORTATION
SCHOOL BUS MILEAGE CALCULATOR

" 1. "LINE UP MILES DRIVEN
WITH GALLONS USED.
2.“READ ACROSS TO THE
. MILES PER GALLON COLUMN
3. RECORD MILES PER GALLON
ON POCKET MILEAGE RECORD.

s

MILES TRAVELED

. MILES
875 1 a6 PER-GALLON
800 §

9550 22 ¢

500 :: 480 21 |

440 | 20 |
) 400 19 |

[
miw
) 320 W
300

o
4 280 - 18 ¢

260 1
) 240
2208500
200 :l 190

180 ¢
) 170

160 ¢
¢ 150

Il el

lvlv
H

- eh ek

b

Lo STl

[T

LR N

40

EXAMPLE: 44
DOTTED LINE SHOWS 12 GALLONS
OF FUEL WERE USED TO DRIVE

S0 MILES. THE FUEL ECONOMY OF
THE BCHOOL BUS IS 7.6 MPG.

POCKET MILEAGE RECORD

BUSNO.__ ' DRIVER. \
L ‘ \f\

4 DATE

ODOMETER| ‘MILES lmusspsn
READING | TRAVELED |




MILES
TRAVELED

| ODOMETER

GALS | READING ‘GALLON

MILES PEREE

‘ U.S. DEPARTMENT OF TRANSPORTATION
WASHINGTON, D.C. 20590

CHECK THAT DIL, WATER LEVELS, AND TIRE

" DRIVE AT STEADY SPEEDS: USE THE BRAKES

- ACCELERATE AND DECELERATE SMOOTHLY

- WEAT

18 FUEL SAVING TIPS

INFLATION PRESSURE ARE PROPER EACH TIME:

YOU FILL UP.

GRADUALLY ACCELERATE THE BUS TO THE
DESIRED SPEED.. '

DRIVE SLOWER WHEN THE ENGINE IS COLD.
LOOK AHEAD AND ANTICIPATE STOPS.

AS LITTLE AS POSSIBLE.

WHEN CHANGING SPEEDS. '
PL’MUR TRAFFIC MOVES EARLY.

ADJUSS ‘THE VEHICLE SPEED. TO THE ROAD AND

ER CONDITIONS.

SHIFT INTO HIGH GEAR AS SOON AS POSSIBLE,
BUT DON’ T LUG THE ENGINE.

TURN CORNERS SLOWLY AND CHANGE LANES
SMOOTHLY. .

TURN OFE THE IGNITION IF THE BUS IS TO BE
STOPPED FOR MORE THAN 1 MINUTE.

DO NOT SPEED UP THE ENGINE BEFORE TURN -
ING OFF THE IGNITION. . -
REDUCE IDLE ENGINE WARM-UP TIME.

DON'T START THE ENGINE UNTIL EVERYQNE
IS READY-TO GO. :
SMELL FOR TROUBLE, LOOK FOR TROUBLE,
LISTEN FOR TROUBLE, FEEL FOR TROUBLE

-REPORT ANY PROBLEMS IMMEDIATELY.
MAINTAIN PATIENCE, COURTESY AND GOOD
HUMOR.

KEEP ACCURATE RECORDS OF FUEL
CONSUMPTION. ‘
TRY AS MANY FUEL ECONOMY TECHNIQUES as |
POSSIBLE TO INCREASE YOUR VEHICLE'S |
MILES-PER-GALLON. ' '

3¢
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e o -THE“? STEPS TfO'GR_.E_‘ATER FUEL EC‘ONOMV:'

-
-

oA small school distric%Jand a 1arge district have aif= o
et problems which require different solutions.' Neverthe-"“

-

;the obJectives of the pupil transportatidn directors-”

Ay IL_«,

ot

pshould be the same. Each .must provide the proper equfpment to
lfldo assigned taskgfat the\right time. Furthermore, each must
'Lprovide the safest service at ‘the lowest possible net cost,
fﬁ',-' The. achievement of low net operating cost can ‘be . EREIN
'accomplished by taking advantage ‘of. fuel economy management ?;"
”_principles. These principles. are based upon, performance ) .
L criteria-—maximize vehicle use and operating productivity.
N Effective pupil transportation serv1cingfis eV1denced by
e making good use of available vehicles, getting the most out'off
. eaéh ‘gallon of fuel consumed through plann%ng, scheduling, ‘
training, purchasing, and maintenance operations that are L

based upon sound management pr1nc1ples. L ﬂ L

'transportation effectiveness along each step of the path that

-”1eads to greater fuel economy. E._-‘--_ : o mu.'p

‘

r \
' AT . T
HEUNC . . w
e o '
- : N TN
. IR 'IITF‘T'“'
: IRIAMH HUE" . : * o
L, R TIONAT 1 k i o S : ot
- § TeTTRD ' po . .o s . . .
- . TWONTA o o
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(? W : ar- : : : o

. OPERATE FOR.FUEL ECONOMY

PR

. F ¢ _ PURCHASE TO OBTAIN FUEL ECONBMY ‘
‘,"-- ‘. - - - — : - — - -

TRAIN PERSONNEL TO.-ACHIEVE FUEL ECONOMY -

i . ,PLAN TO OBTAIN BETTER FUEL ECONOMY ‘ -

: ‘ = 1

1 W

‘This booklet offers tips ‘for 1ncreasing school district .
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Performance Just: does not happeng 1t is planned.-;The.

“*transportatidn director that can’ transport the district sf,;r
'“*pupils at 4o¢- R51Jbus—m11e is not lucky. He has achieved 'j
-this cost as -a result of management plannlng and . aptions..

Objectlvely review the factors that lead to greater"';ff"

-
Ao

f'fuel ecOnomy on the following pages.3 Remember, the recom- *Hi,

ﬂmendations presented are not a panaced for any iils that 1"
'exist. They serve to hlghllght aréas that may requlre...¥iu-ig
'addltlonal attentlon to.1ncrease puﬁll serv1c1ng effectiveness.

>

Conduct a survey of the transportatlon 0peratlon and use

-_1t as 8 framework for formulatlng and moldf%& a d1str1ct fgel

.economy management program. ' . : ff , e

o . e
\Pevelop & plan to achieve the dlstrlct 8 fuel economy’ o
'éoals, have it rev1mwed to get the'"klnks out of it. l.- L
VInitlate the groundwork that is requlred to 1mplement ‘your Do
dlstrict's plan. Consult the ESTEEM* Handbook for guldellnéS»

in 1mp1ement1ng a fuel. economy management pros am ‘in the

d}str}ct. -You haVe now taken the flrst crucis

increasing fuel ‘economy. ' %% - -
. . . . o '-'._ - - )
, % . i
. k-
P (AN !
.o, ' ) - A e
> "ﬁ P : . oot
A
. R ' Ty
A
. . 0,
. - . ’ &0-_.

i*Encouraglng School Transportatlon Effective Energy Management
This handbook 1s evailable from the U.S. Repartment of
Transportation, Washington, D.C.; refer to page 7

40



A Gooo MANAGER IS A’MAN WHO wNT
. WORRIED ABOUT HIS CAREER BUT RA'I‘HER
THE CAREERS OF THOSE WHO WORK FOR: HIM b

A3 o
. o H. S. BURNS, PRESIDENT
T o “ ' SHELL OIL COMPANY

o

‘

RS

\ Eﬁuipment ‘is carefully designed to perform specific tasks.‘

Yet achiev1ng its potential to perform-the. task efficiently

rmance from their equipment.

Ancreasing personnel skills.

>

in obtaining increased fuel economy.’ <

dependent ppon those wvho operate it. A purpose of personnel
ing is to make sure that they know how to obtain maximum

Evaluate the opportunities,
This i;.an important second

N~ R -

DISTRICT

lead to more miles-per- gallon?

Re educatlon

| - POTENTIAL
- QUESTIONS TO BE ADDRESSED.. P SOLUTION PRIOR!TY R
Do~dr1vers recognize the factors that Driver

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

_Driver.Fuel

:EEonomy
Training

‘ Are mechanics familiar with equipment.
" that cean prinpoint &nd correct engine

. efficiency problems?

in- Servioe
‘Training
Schqols .

- 'Are mechanics making use of special-
ized services that ‘exist to increase
"the effectiveness of the maintenance
_program? '

Conferences
‘And Workshops
To Increase
Knowledge

-Can- operating costs be i entified if
' bus routes- ox  vehicle us changed?

State-O0f-The-, |
Art Planning.
|. Tools And

Professiondal -

in the fleet?

: _ Seminars !
Can the location of every bus be pin- ‘Dispatcher
pointed at any time? : +.| Training .
‘Does’ it: pay to moderhize the fleet Fue Edonomy
Eor replace equipment? Management ' .
" Do operation redords indicate the Redords B
.Ievél of perfor ance of each vehicIe "1 Management- .




K\

PURCHASE TO OBTAlN GREATER FUEL ECONOMY

Ih an era of extremely tight budgets, the school district
must obtain the most benefit from eac? dollar that is spent
Each major equipment\purchase must be based upon sound : A
economic principlas. It is not necessary for the purchasing

. manager to be & master mechanic or engineer, but he must know
what contributes to fuel savings ‘and have an appreciatlon of
the equipment. suited for the operation. . The following table
offers criteria that lead to better purchasing decisions.

The use ‘qf these criteria should be & part of’every purcha31ng

decision.
' - S DISTRICT
SELECTION CRITERION DEFINITION ;

CRITERIA T SN |~ PRIORITY

. "The vehicle should be designed to do the| -
SERVICE - Job that it is purchabed for——no more :
' and no less. : -

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

The vehicle should be constructed to

RéUAmLﬂY _ allow for necessary preventive mainten-
ence to be performed readily and
r relatively easily.
FUEL SAVINGS The vehicle should offer fuel and oil
. savings.
- v Consmdering all the above factors, pur-'.
CO6T chase of the vehicle should offer the

district a good Bemefit-Cost retio.

o - : ’

The development of purchasing specifications to obtain
great/;/fuel economy is an important third step in achieving
. mpre pupil—miles per- galldn.

A

42
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- OPERATE FOR'_FUEL ECONOMY |

Pupil transportatlon has many complexities; it-.offers
-_numerous challenges for increaslng efflclency. » Each 'area of
'the operation is important and contributes to overall program
effectiveness. ' : R
. Review the edlements w1th1n the transportatlon operatlon
to determlne if they tcan be performed Ybetter. Thereils always

°:room for 1mprovement. Take advantage of qodern pfactices and -

equipment that are available to improte performaﬁce.

- TRANSPORTATION IMPORTANT QUESTIONS. TO BE ADDRESSED
OPERATIONAL AREA: - IN EACH OPERATIONAL AREA

o Is the current organizational
plan sexved by good channels of
communication?

-j ’ . o Is the workload excessive for
/ the staff to praperly perform?.

ORGANIZATION

o Aré bus loads and schedules
analyzed?

o Is a comparative analysis per-

~ formed? 3

o Are vehicles properly matched to
the route?

g ROUTING

o Do guidelines govern<vehiclé use?
~  SCHEDULING - o0 Is equipment used for ‘'its .
L : intended purpose? : ) ~

o Is the disp@tchbgksufficiently
. advised of traff problems in
" DISPATCHING ahdvance? -
. o _ " _ o Can the d1spatcher reschedule

' < vehicles that are on their runs?

| ) ' "o Can the distance be lengthened
. |.076|NG & UNLOADING .
: OAD . ' between student pick up points?

o Is a periodic analysis of vehicle .
VEHICLE PERFORMANCE ' performance made? - - !
, o Is historical 1nformatlon avail-
_ AND-COST CONTROLS able on each vehicle in the
- fleet?

o Co, " o Is maintenance equipment adequate
, * , . + to support servicing requirements? |
MAINTENANCE o Is management by’ e:}geption
: practiced? Do the!}obs get
done? - - :




. _ . MAINTAIN FOR FUEL ECONOMY

Dollars spent to upgrade the maintenance program ere .
embng the moet importaht'in obtéining increasedﬂfuel-econbﬁy.
There are no compromises'in effective maintenance frohea
stahdpoint.of safety er fuel eeendmy. If the dlstrlct s
program is not adequate, it will penalize all other areas of

’ .
the operation because the potential for achleving fuel sav1ngs

will be diminished. — T

——~—

. SOME FINAL COMMENTS

.Take advantage of what other school districts are doing
to increase the performance of ,their fleets. Ask the fol-
low1ng questions? '

o When was the last time that dlstrlct personnel
attended a workshop on_fuel economy?

> How often does the staff communicate with other
districts to exchange fuel economy informationd _—~

o Does the adminiétration promote these exchanges?

‘ . o) Does the drlver trainln o@ram COntaln a unit
- . ' on fuel economy? ) .
o Are in-sérvice training progreﬁs offered*fo} the
staff? :
S o Does management recognize the. benefits of COmputer—
& ized routing and scheduling? -

o Does management recognize why epeCifib problems
‘have arisen and how they can be resolved? .

Address each of these areas to 1mprove fuel economy
As the late President Kennedy stated in: a message to Congress'
in 1961 "The human mind is our fundamental ‘resource.

~Capitelize;upon it in yéur school district.
. . .

. /
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For additional ihformatibn on how to save fuel and set up e

erl'écqnomy management program reéuest: J
"ESTEEM--Encouraging School Transportation
Effective Energy Management."

» -

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

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

.'. '.3
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SAVING FUEL: A REWARDING CHALLENGE

LR
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n,

If you see a‘thief siphoning gas from a school bus, .
chances are that you will bring it to someone s attention.-ﬁ
Fuel pirates operate in a way which doesn't always allow us-:
to see the fuel being taken. Thése pirates do nothuseua’
siphon. They operate-under the laws of science. e j

fa Saving fuel is a. science——a science‘based aupon proven
concepts. One. must have an understanding of the basic laws
of this science to prevent fuel piracy.. s i ' B

This booklet addresses some of ﬂhe basic principles of :
this science. Its intent is to provide information about the
-factors*which‘influence fuel consumption. AL number of
important factors are addressed on the following pages.
iEmrther information about 1mproving fuel ecaonoRrpy can
be ‘obtained by requesting the handbéok "Encourgging School
'iTransportation Effective Energy Management (ESTEEM)" from the

' U.S. Department of Transportation, refer to page T.
» , S \

£




o HORSEPOWER AND FUEL ECONOMY LT T

Fuel economy is related “to the horsepower needed to

powér a school bus and the efflciency of the vehicle s englne

The total power to- operate a school_”

1

that pr6v1des the power.
bus is dependent upon the following basic elements.

'F' ~ SCHOOL BUS E . POWERTO - .. . _F.
HORSEPOWER ' B " . OVERCOME AIR E
N o RESISTANCE - S
‘ : R - X . g
. ,". . . , .. r —

T . REQUIREMENT

POWER TO

. OVERCOME
s . ROLLING
' ‘. RESISTANCE

POWER TO - . . o

. cums . © . 707 . POWERTO
. S; .., GRADES ’ L S ' OPERATE ACCESSORIES .
L ' o © . AND OVERCOME e
' ADVERSEWEATHER

SR

The following pages desoribe the 1mportance of these
Each school district

"ielements in your driving enV1ronment
transportation operation can .do something about controlling
o VoL } o

L

«
- S many of them. - - . .
L - : o A
) . . _' o
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OVERCOMING AI R RES,ISTANCE

- ' LA .
Air resistance is a fqrce that is. exerted on @me scho;l
bus when it is being driven. Engine horsepower must oVercome
this resistance—-the greater the resistance, the more horse—
power that is needed to do the Job. Horsepower is obtained
. Prof fuel combustidn in the engine. Additional horsepower
';demands result.in.the cons ption of greater amounts of
fuél., e - : ' . o : - . X

A-streamlinedwvehicle offers advantages in overcoming airf

resistance.' The forces&are reduced cons1derably as the school.

/): .

' bus ‘moves more smoothly through the air. "J, ' N
- Vehicle speed is a mejor factor in air resistance;-A f?
vehicle traveling at j?’miles per-hour w1ll_reqnire only one-
eighth of the horsepovwer to overcome wind-resist ncelas-com- |
pared to the same vehiclj traveling at a speed of 50 miles-
}. per hour.]_As a rule of humb doubling school bus speed’

increases the horsepower: needed to overcome air resistance by

', a factor °f‘8t‘ That's. why high speeds result in greater
M'fuer consumption. The type of vehicle .you drive and how YOﬁ.
drive greatly affect fuel’ economy S S .

- . [N . e LN q

K
e
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' OVERCOMING AIR RESISTANCE -

MINIMIZE AIR RESISTANCE AFFECTS
DRIVE SLOWER, DRIVE SAFER




- - OVERCOMING ROLLING RESISTANCE

. As & tire'rolls, it fléxes. This results in a heat _ SN
buildupzdr resistance which must be overcome. The enginechhs ,f. | ﬁ%
to work harder to overcome this resistance. The sreater thet ' ; T
resistance, the more fuel that is required by the engine to
pvercome it. ‘ , _

Road conditlons affect rolling res1stance. u. S"Envirdn—
.mental Protection Agency studies have shown that,a gravel roadf
can reduce fuel economy by as/much as 3% percent.- This means!

’that the school bus that ebtains 7 miles—per ‘gallon on good
pavement can get as little a h 5 miles per gallon when it‘
rggh is driven'on a gravel road. { S
i j - Keeping tire inflation pressures‘et'recommended lerels B

" will reduce rolling resistance. This practice can extend L

‘tire 1ife, offering more miles-per-tire, and increaseuyehiCIe- o

- fuel economy. - | . ' T _gﬂj  T

. . ‘)v/ . . -
Steel- belted radial tires are constructed so’ that they {

offer less rolling resistance. Such practices ag the use of -
radial tires and route planning to keep buses on good roads

_are important in obtainifg’greater fuel economy from . the . o

district's fleet. . | ”T:% T _ R

)
LN 14 . -

D | OVERCOMING ROLLING RESISTANCE

HERE YOU DRIVE AND HOW YOU DRIVE
IS IMPORTANT IN MINIMIZING ROLLING
RESISTANCE EFFECTS




 GRADES AND'HILLS. : « .~ = - .
“.T o ROUTETOINCREASEVEHICLEFUELECONOMY o . - j
g Hills ‘&lso Eave.ai effect on fuel economy. A 36,000 -
ﬁppound bus traveling ‘at 50 miles- per hour will increase its_
'fffuel consumption by almost 30 -percent to climb a continuous .
il percent grade. This means that the bus: offering T miles-
. per- gallon under the best of conditions will only get 5 miles-
'fper gallon when it climbs this small grade.i Fuel economy
uffers more at lower speeds when climbing grades. ‘Thisvig

' another reason why route planning and’ driving skills are
impprtant ‘in incr¢asing fuel economy. oL

-

WEATHEREFF;CTS R

DRIVESLOWEHININCLEMENTWEATHER: .

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 d¥op off about 2
percent for ‘each 10C0F drop of temperature

. Winds also reduce fuel economy . When driving'into'a
strong headw1nd or crosswind the school bus is further h; .

/penalized and its fuel economy is decreased.

T %

ACCESSORIES -
" USE ACCESSORIES THAT CAN HELP TdSAvs FUfL '
ﬂ\ Lt

-

~ Accessories such as the engine fag and compressfr require .,
additional power from the engine, thus, ‘they make additionaf “
power demends which ledd to greater fuel consump%ion. A fan .
'clutch is an example of options that are available %o reduce
fuel economy penalties. "The fan clutch cuts the, horsepower
drain from the fan when it is not needed for cooling--this
occurs about 95 percent of_ the time under normal driving

operatiOn,‘~ L - oo - _ o }T f'-Ju”
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‘you drive, where you - drive, when your

. e
e
e Y

Many other factors are also important in getting in-:

_“creased fuel economy. fEngine performance is obtained: by
'“.fseiecting the smallest apd most efficient engine fof the Job
.and maintainep by placing emphaSis upon preventive maintenance
}programs to keep the efficiency high. Vehicle size, des1gn,
and weight along with how it is mainiained are.important;gWhat

rive, and how yon‘drivef
affects fuel economy. The combination ef the wrong set of

conditions——high speed, excessive idling, bad weather, poor
. £~ N .

e

roads, rough terrain, excessive'starting and stopping, under-

-inflated tires, pumping the gas pedar and poor Shlftlﬁgr

habits -—- can inCrease .a school busi uel useage by as much -

*,as 100 percent or more. - On top of thgs,‘if the vehicle has
Unot been maintained propenly to achieye its maXimum efficiency

" under the best of conditions, fuel useage further suffers” —-

maybe as little as 10 percent or as much as another 100. percent

depending upon the engine 's conditionh\." _
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 additional fuel’

purchases. Remember these tips and make .sure the district S

transportation staff understéﬁds them., Every member of the

transportation organization plays ‘an important role in in—" é.

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

Consult, the ESTEEM Handbook, "Encouraging School

Transportation Effective Energy Management " for furthervtips

' to increase fuel econony and for guidance in implementing fuel

economy management—-a management program that offers fuel and

-dollar saVings to- every school district. - . _ '

A PROFESSIONAL BUS DRIVER KNOWS ALL' HE B
CAmlABOUT}ﬂS\HﬂﬂCLE ROUTE ANDEKM%#MENT

R ) - -;_.‘
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- Forgaddition&l informatdon on how to save fuel and set up a
.~ fuel economy management program'reQuest: |
g "ESTEEM--Encouraglng School Transportatlon o o 2t
’ Effective Energy Management." ' R )
The ESTEEM Handbook and additional copies of this "
'boqklet ‘are available from'
Voluntary Truck and Bus Fuel Economy Program - -
o U. S. Department of Energy ~ , . -
Washington, D.C. 20461 S y - | :
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