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_ This "Engouraging School Transportation Effective Energy
Management (EETEEM)" handbook offers a practical approach fo
pupil transportation energy management. It hes been designed N\
" to pelp school districts save fuel in pupil.%ransportation, ~-i
théreby increasing the esteem in which the school district 8
tranaportation servi e.is held by the - community. g L.

.. The fuel econom of a school.bus ‘1s determined by the
. energy that musf. _be provided by its engine and the. efficiency
with which this ehergy 1is Lrovided. . ESTEEM addresses the °
areas of pupil transportation\wnere energy can be saved.and ﬁ
efficiency’increased The recommendations offered'afe based ~ -
upon fuel conservation practiceS‘that kax\ demonstrated' .‘ ‘.
energy savings while maintaining cptimum servicing. Fuel ' /}
conservation practices 1nﬁaude implementipg good management ] f
practices &o eliminate waste-—fuel waste energy waste,~and
| dallar waste. Fueé economy management is based upon a comv/
bihation of simple, ‘but effective management programs to
1mprove pupil transportation us1ng proven economic,, behavioral‘
sc1ence, ‘'apd technological tepols. - _' .
The ESTEEM handbook prov1des .t iled information,about-
fuel sav1ng strategies and offers ste&by-step guidance for ) k_/
taking actions. It i designed to be used with the U.S. .
Department of) Transportation's publi ation_series entitred
"Fuel Economy Through Teamwork" avaiﬁable from the Department
of Transportation, Voluntary Truck and Bus Fuel Economy, ‘
Program, Washington, D. C., 20590.
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4 CONTINUED X e T
The 1nformatlon presented in ESTEEM is. based ppon

nergy saving programs 1mpleqented by SchOOl districts,

'Tgoyernment and industry regearch efforts 1n fuel economy,k

_‘the successful experlences of . COmmerc1a1 trucklng fleets to

:ShVe fuel and fuel sav1ng practlces that have: been impleﬂented o

by school districts and commercial fleets to reduce waste.
Many schog} transpnrtatlon-operations have saVed very

large amounts of fuel and. dollars,by tak&dk actlons to 1mprove~

~ fuel economy. Reductlons in sihool bus malntenance gndeuel

‘costs of LO- 60 percent or grea er wvwere successfully achijeved 3;

‘at operatlons in Wllfoughby -Easgt Lake/01ty~ Ohao, Earadlse

'Vglley, Arlzopa, and & number of districts 1n the States of -

California and Washlngton. ‘Thc New Paltz Central §choel. ;/
istrict, New York has been able‘%b reddute its treﬁsportaticm
Ehggeg.by'Bh percent in 'two years durlng 8 perlod of in- - )
creasing costs for supplies and ‘labor. : ’ ' o\
~ Commercial fleets such as Ryder Trucﬁlines.haveﬁbeen

eble-tg reduce their fuel per mile consumption'by 21 percent.
Fuel economy programs gt the W. R.'drace~Ccmpany ;ave demon-
strated miles-per- galloh increases ranglng from 5 percent to

~6ver 20 pexcent. Eastern Exgkess,,lng., McDonnell Douglas,

geﬁewa§ Tran%é;rfatlon, andJConsdllgeted F&elghtways are : .;
A i _
t

among 6%hers at have increasgd the miles-per-gallo ' -
squeezed out, of each tank of fuel. g e

ESTEEM 1s deslgngg to assist,y;you in re- examlnlng your
pupil tra sportatlon progrem t brlﬁg it up to date Ep meet
today's ni

obtained from each gallon of fuel {s’'dependent upbop—how

-

eds. The number of extra miles3tﬁat can be

serious yaur school district is in 1mprov1ng its energy

-

. '._v

posture.
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A LISTING OF TERMS REFERENCED IN. THE HANDBOOK
_. . . p . - . . ’ :N‘ ‘.l :‘.' . i’.. k .

ﬁRITISH THERIQAL UNIT (BTU)—-— .THE ENERGY ;asoumen TO RAISE THE |
' TEMPERATURE OF 1 POUND OF WATER BY 1 DEGjEE‘FAH‘RENHEIT '

@FFICIENCY-— THE RATIO OF THE userm. POWER OUTPUT FROM A PROCESS
: AS CQMPARED TO THE INPUT POWER SUPPLIED; THE EFFICIENCY.OF AN .

. . . . ENGINE, FOR EXAMPLE, DEFINES THEIPERCENT OF COMBUS‘I'ION HEATWHICHY
ENDS UP AS MECHANICAL POWER. - : —

ENERGY-—— THE CAPACITY TO PEREORM WORK.

FOSSIL FU'EL—— FUEL DERIVED FROM FOSSIL REMAINS OF ORGANIC
’ MATERIALS; GASOLINE AND FUEL OIL ARE FOSSI. FUELS.

’ i
FUEL ECONOMY —— THE RATIO OF VEHICLE MILES DRIVEN TO THE FUEL YHAT
IS CONSUMED (MILES—PER-GA LLONS).

‘HORSEPOWER—— A RATE OF PERFORMING womc ONE Honsepowsnf(w)'cAN

LY

- ~MOVE A 550-POUND FORCE 1 FOOT IN 1 secono. . bt .
" . 5
. POWER—— THE RATE AT WHICH ENERGY GENERATED OR USED.
WORK—— EFFORT OR FORCE EXERTED THROUGH A GIVEN olsrANéE _ "
Id o

-

- o’ Y
- .

TECHNICAL TERMS REFERENCED IN CHAPTERS 6 AND 9

DRAG FORCES — FORCES THAT RETARD VEHICLE MOTION.
DRIVE TRAIN — THE ENGINE, TRANSMISSIONSRROPELLER SHAFTS, AXLES, AND ALL
OTHER PARTS ACTIVE IN TRANSMITTING POWER TO THE WHEELS.
-t
DRIVELINE LOSSES — LOSSES IN THE TRANSMISSION, PROPELLER SHAFTS AND DRIVE
AXLES.

'ENGINE GOVERNOR ~— AN ENGINE SPEED LIMITING DEVICE THAT BEGINS REDUCING
) POWER AT THE FULL THROTTLE RPM SETTING.

GINE LUGGING — OPERATING THE ENGINE UNDER LOAD AT AN RPM LOW ENOUGH
4 TO CAUSE UNSTABLE FUNCTIONING,
[ ]

GOVERNED RPM ~ FULL THROTTLE SETTING OF THE ENGINE GOVERNOR OR THE RPM

»

GROSS HORSEPOWER — THE ENGINE HORSEPOWER AT THE FLYWI:{EE‘L WITHOUT
; Az:‘es'somes FUNCTIONING.

NET HORSEPOWER — THE BNGINE HORSEPOWER AT THE FLYWHEEL WITH ALL
1 ACCESSORIES RUNNING AS INSTALLED IN THE VEHICLE." R

RPM (REVOLUTlONS PER MINUTE) — A MEASURE OF ENGINE SPEED.
: o . O

7

BN AT WHICH THE GOVERNOR BEGlNS TO REDUCE POWER.
N - . )
GRADEABILITY — THE MAXIMUM GRADE A VEHICLE CAN CLIMB AT A CONSTANT SBEED. %
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: . 1 ES]‘EEM HANDBOOK,Pt‘JRPOSE oG .
Everyone talks about energy managemEnt, but little °
- guidance has been given to help school districts combat the
, . pro} ems that have arisen due to spiraling fuel prices. The
'LJ;/: oluntary ruck and Bus Fuel Economy Program, recognlzing the
- . . dﬂip energy 1nfdrmation dissedﬁnation in ‘the educational .
community, has sponsored ®his effort tye help school districts
| T save fuel -and dollars. - : )yfér* ; - -
- ) -~ The 11feblood of the school Hransportatiom fleet., fuel,
> ‘ ‘ has rj in cost sigﬂificantly gince 1973. Noaoﬁe knows ° o
" “how mhch more~fue1 prices will fncreasej \Each achool - . -y
',7\ district must face many yncertainties w1th a very 11m1ted
budget. . - . ' ) o o ) ) ) ' ]
Fuel econonmy manaéement represents an alternative for
combating thls crisis.. The intent of this handbook ig to .
provi&e an understanding of management actions qthat cah save
- fuel and conptrol pupil transportation costs. The obJective
5 is to help each school district bgcome a part of our . .
national fuel economy management team. - .
. - ‘ ) . ‘\ ' ~
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-~ & - a : | , ' . INTRODUCTION

1 2 HANDBOOK DES!G“Y ) : ) | . ° L .
N The ESTEEM handbook ia divided into seven (7) parts. In(

,the first, an intredugtiod to the hapdbook is presented.  The E
‘topics discussed in the fol wing parts include: - '

N . BART'IL : Reviewing the Need for a Fuel Economy
o . Program )
' N PART III: Hpderstanding What Contributes %o Fuel
_Ecoﬁomy _ . .
T - PART IV : Developing Your Solution to the Energy
——— Crisis . N _ .
. PART V ' . Guidslines for Increasing Fuel Ecogomy “ b_‘
PART VI : C'Onclusion‘ b . - o . . _
> -7 PART VII: Reference Information S _:D .
. Part i and Part IT provide ingight into energy manage-
ment in pupil transportation. 1
i . Part-~III discusses the driving environment ariab;é%
that influence fuel eéonomy. It provides a frame k for ) )
‘practicai and sound'recommendations to save fuel ich are
offered in Part IV and Part V ' | )
Part Iv presents step- by step guidelines for reducing \
fuel use in the school district. Actions that can be taken
_to increase fuel economy in each area of the pupil trans- _“
portation operation are discussed in Part V. - 7
Part VI offers helpful suggestions to implement fuel ‘.
economy mamragement. ~ This, is followed by & listing of
additional tips to save energy. )
- Sources that can e called upon for further information'
‘and assistance are identified in Part VII. A bibliography R h

of references is also included. in Part VIL.

oo ' A SUMMARY OF ACTIONS _ .
: THAT SAVE FUEL AND ‘ _ -

S QPERATING COSTS iN
w2 ‘ " PUPIL TRANSPORTATION

'.\¢‘T‘ | . - (::) | 1{3}. : | e .




PARTI . \ -
INTRODUCTION . DN ‘ .
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-4 T. - . )
1.3 U&NGTHEHANDBOOK T ) o . L.
’ ESTEEM offers insight into what can be done to save
fuel. Eaclp school district must translate the gecommenda-
« tions ofﬁc:id into - an_ action plan that spells ‘out when the v
‘school distri t! 8 program will be performed and uhat part
'%E ) each individual will prlay in it. The ultimate obJectivé of

~ ESTEEM is to help each school district bring its pupil
“trans’portation pMogram - up to peak energy eﬂ{iciency and to

~

maintain this effidiency. through. %ontinuing management'
i

K efforts, - - . . .

Lo This handbook\offfrs guidance'in taking actions tnat -
save fuel and dollcrs in many areasxof pupil transportation.
All of the fuef.saving opportunities preseﬂted may not apply

t every pupil transportatlon operation. Somne recomménda-:-

t20ns offere may also be &an extension of programs currently
‘being implemjnted o | :

" Every school district administrator and transportation
superwisor should read Parts IT, III, and iV of the handbook
to obtain an understanding of what\§ontributes to fuel
economy, what can be done to increase pupil-miles-per -gallon,
and to recogp¥ze why even simple actions taken to increase
fuel economy are important. -

Part V should be consulted.for'ide;s to save fuel in
the purchasing, planning, routing, scheduling, driving, and
maintenance areas pf the pupil transportation operation.

. ‘ -ESTEEM is desig;Ed to assist pupil tﬂLnsportation

administrators to identify fuel saving opportunities and to

evaluate actions that can ;ncrease the transpor!ation fleet 8

*

. pupil-miles -per- gallon ~to combat rising fuel prices.-
f

Y
.

- ~ "MAKE FUEL ECONOMY MANAGEMENT ,
o A PART OF YOUR MANAGEMENT PROGRAM .
: \
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21 ENERGY MANAGEMENTg AsvnoPs'lz . 7
- There are two. types-of energy\yhich affect pupil _

transportation. Each plays an important role in the tr;ns—
portation\of pupils. )

) The first-type of J%energy\has been making headlbnes'
..-}hce the 1973 oil.gmbango and everyone is’ aware of it--fuel
. energy.h This eneggy g?nsgsts of the fuel and oil that are °
vused to power a schbaL_hns. It“ij obtained from precious

fossil ﬂuel resources which are being used®at an \Increasing .

rade. ' v ‘ : . PO !
' ince the 1973 energy crisis, many school transportati%n -
“admini ators have initiated efforts to reduce the eamount of

fue requ red to operate tpeir fleets. Rapidly escalating ,
fuel pric 8 andllimited school budgets offer a strong in—

cen ive for reducing fuel use in every school fleet.

A second type of energy is Just as impdrtantv—people

energy~-the awesome energy ,exhibitq by administrators, S

directors transportation, bus drivers, maintenance

personnel, and others, to commit to the making of an

effective pupil transportation operation.‘

The energy of individualst;as around long before the -
energy crisis; furthermore, there 'is a surplus of it in
) every school district--a surplus that can be used to
implement actions to cqnserve ‘fuel., This energy is

important and should bé harvested. ,Energ& management

consigts of effective use of both types of energy.

o

R ENERGY HEATING VALUES . ‘ i
"1GALLON BTU'S 1 UNIT TRANSLATES INTO BTU'S \
GASOLINE ...vveuronennnnn 126,000 ° , CUBIC FOOT NATURAL GAS ...... 1,031 :
KEROSENE ............... 134,000 HORSEPOWER-HOUR . ov. ... .. Creee 2,545
NO.2 FUELOIL ........... 140,000 KILOWATT-HOUR ... 7. 0L, 3413
* NO.4FUELOIL .......... . 144,000 TONOF COAL +.....vvnn... .+ . + 26,000,000

v N
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’ 22 ENERGY I{‘NAG}MENT AND FUEL ECONOMY /‘ ) - " ' ;
‘\‘$ *  ° Many differences exist iq'pupil transportation é%rv1cing

requirements, this is. neen~!h the vayiations that oceur in
administrative and opergtion polici%j and procedures, vehicle
ﬂ*hl Tleet male-up, miles driven, and fuel consumed.l Viewing(fuel“}
use. from a national standpoint, the average school bus is “a.
driven almost T 000 miles each year and eonsumes nearly 950
. sallons of fue! It has a fuel econony of " T 4 miles-p e
v gallon %%pgg This is basead upon: ‘gasoline “and dieselis

IO large and

odels,
«sgpll buses, and includes all vehicles used by

(\:;’ schools_ the’ transport of pupils.' Somk school. busgs get.as
—~ rlittI@Ja@§3 mpg, “other fleets ‘show fuel economief much hi@her,

thean tge national average. R .

. \ ) . 5 .“ .

- - T

SCHOOLBUSTRAVELANDFUELCONSUMFNON Yo v

- S A A *s , 1940-1974 PROFILE )
N AVERAGE . .
| .YEAR ANNUAL AVERAGEFUEL ot .
d o MILES ‘/ < CONSUMPTION - ‘AVERAGE
,,’ RECORD = . TRAVELED .- (GALLONS) ~ MILESPER-GALLON
1974 6,867 - 933 T4 |
. 1970 7,27k Lo 1,039 = T.0
- ]1960 | 7,556 . " 1,086 - 7.1
21950 : T,T75 £ TL8 A 10.4
19ho 8,011 TS5 : 10.3

« B N

LY

Source U.S5. Department of Transportation, Federal HighwaQ\\
Administration, Highway Statistlcs, 1976.

\
L

B INCREASED FUEL ECONOMY | N
. ' IS AN ACHIEVABLE GOAL . |

e
R
Increased fuel economny has to be an important goal in T G

. ;. ‘every transportation operation.. Efforts. taken to increase,
'your school bus £Xeet's fuel economy are full?'in line with

- e

v, ...T..;, i

* s IO
management s objectives to increase operation efficfency and

hold costs down. . ' : .fn. IR BV

. N « . .
- 4 . M . . -

) ’ LI . R . v
LS : . .
? . * . . . 2
.
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23 FUE], ECONOMY MANAGEMERT IN PERSPECTI\fé I o=

[

. A fuel ecanomy ﬂénagement program'consists of™ plénned s ot
acthons to safely transport the maximum dumber of pupils
usghg the minimum amou%t‘jf fuel that is practical in doing

, ol A o ..

e - L)

. i%Every fuel Jeconomy management program has fou;\(h) basie - .
oby tiveé. ~ .y & S , _

i » E N J ' - . ) ‘5
S5 . ‘1. Def: ‘ne areas of ‘fuel use imetficiency and N . 3
. o4

o wasfte within the sc?:oi district operation. k

( . 2. Make administrative gnd operation pervonnel,.J
S Yy " staff, students, and the community aware of | ]
‘ ' the potential for ffuel conservat{on in the = 7] '
school district. ' bl i

~3. Update ‘the policies of the scmool district ' _ o
h . . and.programs of the district's transportation
\ . operation to meet self- determined energy
saving goals. ' y:

4, Effect corrective actions to increase the
dlstrict's pupil-miles-per- gallon.

BO:

-8

* |.§|‘ I -V

EERE

The most important element of fuel economy management is <
.i%eamworke—efforts of school administratbrs,'the transporta- ' ‘{_ﬁ
tion defaptment staff, teachers, students, agd the community )

'Vorking as a single;@cohesive unit toesave energy. . ‘ 'W7’;v
. _ Each Director of Pupil Transportation plays an impor\ant\ | B
role ‘in guiding the team. * The Director is in & unique - »o[d Lo
position to offer advice and deadership to the school ..

)district, based upon experience, W icn/can result in fuel , |
and dollar sgvings. He can guide tle implementation of a - ~':. <
program to provide mofe efficient pupil servi\ing,_better . w{
utilization of school vehicles,‘scho'l'district dgi&;r’ . '

-savings, and ' 8 reinforcement of important relationships .
among pupils, school personnel, and parents. - '

Bl .
e b ' )

PLAN, REVIEW, AND EXECUTE | S -
PROGRAMS THAT SAVE FUEL ! .

- . . . *

.
.
-
) @
.
v -
.

18
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INTRODUCTION

\ AN )

B 2 o Step

Step

Step

Step

3(3 FUEL ECON’OMY,MA‘I\IA”G.EM'E'N'FV IN RERSPECTIVE

series of interrelated steps Lead gtom a problem to its solution.l

1

L.

>

3.

]

ESTEEM offers guidance in performing these steps.

. ‘ ' . \ - i ' .
Nes B e
. . K ‘.' -

J
. -

The approach to fuel\economy management considere ﬂﬁap a

\0

.,.

Deflne the Pupil transportation problems
in the school district. Review the. current
'sipuagion and trend. Does the district's

transportation program lead to "cost pre- . 7
vention" -- eliminating costs before they 7
occur? ' : : .

A

Get. the facts.' Without facts, it is hard
to determine whether there. are problems~
and what can be done to solve thefm. Gather
fuel, equipment, and labor reports, vari—.‘
ance reports, and all o®her information .. (
that is available to review each problem

and its potential soclufion.

Digest and examine the solutions to each S
problem. Determine how each solution can:
improve servick and/or reduce pupii trans-
portation costs. Understand the alternatives
that are available -- base this understand-

ing 45 facts, not assumptions.

Decide on the best solution to each problem. _
Evaluate each alternative.. ldentify 1t8 -
benefits and costs. Also determine any
potential problems that could oeccur if the
solution were implemented.

Take actions: Up to this step, all "savings
are on paper. Sell "the decision, take
actions to put the decision into effect,
and follow up on it.

REVEEW. . SR A
EVALURTE. | _ C e
ACT! | : :
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REVIEWING THE NEED FOR
| AFUEL ECONDMY .-
MANAGEMENT*PROGRAM
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THE CHANCES OF SUCCESS OF A GIVEN
INVESTMENT DEPEND ON.THE EFFICIENCY
WITH WHICH ALL THOSE WHO WORK

IN THE SAME FIRM COOPERATE WITH
TH?FACTOR IN ouesﬂom P

J. R. HICKS ECONOMICA 1935
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h 31 Vb‘NTUM OF‘PUPIL' TRANSPQBTATION GROWTH ‘
The popul&tion incre‘ses “of the past decades., the in--
. ;reased mohility of the American famd}y combine?_with
ity for all,’ané in-
: Lo-
. chool\r'
a1l

N

emphasis .on %qual ec}}lcationa oppart
- creased school district cons idatJOn‘ hgyve resulted

crea.sixig nﬁmbers of pup%s who can no —longer waﬂ_k
School buses were used tJ transport l pe cent
- . students in the primary and secondary hoo

: ur nation
V" ¢ = ‘adring. the '19TL-T5 school/fear.

e ~ Bhe National Center for Ed’ucational Statistics shows
_that nearly 268,000 school wehicles are used‘®o transport 21

million pupils attendlng gra.des K thrbugh 12. The sizeable.
1ncrcase in the number of students requiring transgortation
K \7 in 4ach decade since 1930 is shown below; this demand has

pYfaced add-itiqna.l burdens upon many school districts.
* \

PUPIL TRANSPORTATION TRENDS:
1930 - 19756
L 4 PR
1,200+
g | |
’ PUPILS
e - & 1000t TRANSPORTED
% <
n
'-‘g 800+
<
w
c N -
’\g 600
E .
w a004 SCHOOL BUSES
g IN OPERATION
- &J °
1) o o - r
YEAR
SOURCE: SCHOOQL BUS VEHICLE SAFETY REPORT,
: . . . . U.S.DEPARTMENT OF TRANSPORTATION
El{fC‘ R WASHINGTON, D. C.. 1977.
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. - . T o - ‘- . REVIEWING THE NEED FOR
0 ., a - IR . AFUEL e?buouv PROGRAM
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A . , .- - . :
3.1 MOMENTUM OF PUPIL'TRANSPORTATION GROWTH e

Durieg the 197h 75 school year, 63 percent of =all '~
students transported had to be‘driven distances of over/3‘

. . 4
miles to at#4end school. ‘IJhe, erage pupil trip distances '
are shown on the follo-wing page. \As see& b{low, school buses
jere used to transport the érea‘test percenfa.ge @f a.ll s»t\zdents - -

- ¢
s« ' between their home and schopl. K¢ ! S , .

Over two-thirds of all stﬂdents mAde the one-way trip. “ _  .i
from t%elr home- to-school. fn l#ss thgn, 2¢ minutes. At o e
A students progreas from eléﬁentary to senior grade‘leyil}’ the
distance and travel time from home-to- school ipcreasea. . _
Nearly 25 percent of ail elementarxiégade qxudents live dis- o
- tances of 3 miles® o¥ greater from their sghools of attendance. _
/Forty seven (4T) percent of all senlog grade level‘studen#s : y

‘mus}_,.,travel 3 miles or morthend school. - ‘

1

STUDENT MODES OF TRANSPORTATION 1974

, _ \

AYTOMOBILE | _' |

' ~_PUBLIC
CHARTEROR | TRANSPORT - :
SCHOOL BUS UDENTY 7~ &
s ! CHARGE) ( '
: “(CHARGE) ! DRIVER

2.2% 1.9% 1.6% . | ‘“'

SCHOOL B WALK OR BICYCLE
{NO CHARGE) 32.9%

. 49.3% -

. |! Aurgoau.e
. " (PASSENGER)
11.2% Y
. . » ’
_* . ' , SOURCES: NATIONWIDE PERSONAL TRANSPORTATION.
. : . "~ STUDY, TRANSPQRTATION CHARACTERISTICS ;
: OF SCHOOL CHILDREN, ' JULY, 19872; U. S. , G
. NATIONAL CENTER FOR EDUGATIONAL 2 (Y

. STATISTICS, ~STATISTICS OF STATE scnom.
: SYSTEMS, 1976 . ‘ .
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- SOURCE: -§€HOOL BUS VEHICLE SAFETY REPORT,

it ‘ u.s. DEPéRTMENT OF TRANSPQB,TATION 1977.
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PUPIL TRANSPORTATION IN 1

L3, A pergent of alY pupi

70

in the nation Ubre

. PART U4— 4
"BEVIEWING THE NEED FOR
A FUEL EW PﬂOGRm

&

#70 ta ‘ .
tr&ns‘portedu by public or prlv,at‘e school buses. 1 R
Puaup scnoQL, PUPILS TRANSPORTED: 1970 . N :
) . 5. \
. . ’ % '“ P E- 3%
(1,000 RUPILS i s f
N . . . 3
66. -
368.2 _ \ 455.
59.2 -4
50.1 420.9 , 756
2417 - - 5 G .
: - 0 .b20. . 3
87.6" 136 7488 828 | .
) : PN
N - 28.0 0.0 X P 20.4 . Ag w \kJ
- b '2 718 3
Y 662.1 Po° 7 13 7 _
= 161.0 i 618.9 .
: . 168.0% | 681.4 203§ ; -
820.4 : . 629.9 . \
[ , 4110 o ' > 'y /
404 N
J % / L. . ]
OO 306.5 Y 550.1 \ NI D
B Eaon yae
- 3.3 ]
/ 18.0} - LS
v . - ¢
\ - ; J
URCE: U.S.NATIONAL CENTER FOR EDUCATIONA .
1975:78.
{a) INCLUDES PRIVATE SCHOOL TRANSPORTATION -
The natlonal"’ average cost to transport each student was
$66.96. -— ' }
AVERAGE TRANSPORTATION COST PER PUPIL: 1970
‘ (NATIONAL AVERAGE: $66.96) )
15631 .. -
A . [ 1
71.28 -
N/A 125568
85.21 34
.59.32 , 20.33 7.11 )
59. 119.11 Su.ab g 9.37 .
34 . 76.07 ‘ 184
134.33 : 58.85 68
87.69 _ . ‘
131.04 Jen 761 \
. .29
63.63 76.67 7
_ 44 .49 69.96 ) 38.24
a v\ SO 86.71 H1.N 55 ,
g1.39 o , 3391 ,
: ~Y 4369
. ) " ] 6668 | g3ae 28.27
B _ 45.11 72.29 7
y—4 = . 2434\ ¥
Pv 9.74
66.01 1. 7.

N/A:

‘INFORMATION NOT AVAILABLE

SOURCE:

,\‘

STATISTICS, 1875-76.
T ..

U. S. NATIONAL CENTER FOR EDUCATIONAL

¢

®

&

Py
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AFUE]. econouv mocnm e L S e I oy ¥ | L
Four shart ye;rs l;ter, 51 5 percent ol

tj-"-’f.f’ sttit}enta ha.d to be transported\j an a.ve age coat

had risg _

-

& AW .
. . Lo . N . -
o ¥, . oo (1,000 PUPILS) . SOEEE g0 ' Z
o ) . . - . o
' B I ~ - ' Lo _ . - h
. . Q . [ s . . N . . :-
i 380.9- ) A . 7Yye 68. |

fn o . g . i R o ) g, . A
4 F g YO 0l B2 7 NP * , e =)
DA i, . g 8.4 f S N N84
ol i 2mea — o ks2s ¥ b e peozs0| .
. ,‘ . oy, -. B . ‘3.‘ C ) - . 5y ey . “ 913‘.8 " 1., 57-(.). 3% 4 f: ‘ » .
N ~E : _Jsr2o8 : o Nyl J 0L A BTN T S0y
d > ¥ E Y R ; J "oy ¢ - L e . "’ / <612.7 (ql_‘.' o

R 805

. L . N N ‘e

- ’ . . ) . . ) ; 268‘9 248-5 . N R W m’a .
o . a : 183.5 127.8 ] i A v -.!-

-
'!
i
Wy
.
-
-]
i ]
t
-
]
2
L)
A ]

"

. (a) INCLUDES PRIVATE SCHOOL TRANSPORTATION

: —N
: AVERAGE TRANSPORTATION COST PER PUPIL: 3974 ’ : ¢
. o (NATIONAL AVERAGE: $87 04)

S \ , 81.47 o | -
/\ : . 93.93 : . ; N

C - 17 ; ' i
: . 157.43 1.88 : ‘ 89.20 :

. B 101.22 ) X 10431
A .. 83.21 : . 98.13 80.61 84,60

. S 71.62 140.97 ) 101.57 >
105.17 g ' ‘ .

161.82 e Be.21 ' g8.08 :

_ 21.43p5.45 3

, . o ) . 68.“ 89. : - - b ' ' X .‘ o N .
T o M 24 110.81 . 68.33 e 1.04 f° " { \\\ S

3 . N TNy 73.89 ‘ 43.47. L

/ 52~ . , o\, N "
T - T e1er 0 §76.40 s , > UL

\
e ~)
- ¥ . k4 B
‘g ~ . 4 , #
s~ . ' ] 4 .
! Te ‘ : ‘ : 2 £ -
: 7 : o N e 1

R - SOURCE: U.S. NATIONAL CE nFonEDUCA‘oNAjE IR T -
S SRR : -+ .. STATISTICS, 197576, - , SRR
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3.2 . TRENDS IN PU&L TRANSPORT‘.JON cOS1

-véuo;:gg nzp‘wﬁnént o . ,

- . _ INSURANCE 1%

_ SUPPLIES & MAINTENANCE 17%

FUEL AND OIL 20% O\

A COMPARISON OF FYEL COSTS TO OTHER
PUPIL TRANSPORTATION EXPENSES *.

In 197h the national average cqet per‘achooi hnS'mile
driven in the U.S. was T2¢. The average cost varied between
$0.41 and $1. 63 per school bus milé in Tndividual statéé\-w"_'. -
Salaries and, benefits represented a major portion of.
this cost in many states as rseen in the table on theqfollow—
in page. - On-the, average, salaries and benefits accoupt for
Lo percent of pupil servicing costs; although in soﬁk stated%q_
this cost represented only 5-6 percent of. the total pupil

' -

transportation expen.diture——again 1ndicating the wide varia.-'-‘, _

tions that exist in pupil transportation servicing.-°
‘ The cost of fuel and 0il in school’ bus operation aLso
-aCcounts for a signfflcant portiqn of’ the total transporta- .

.._tion expendlture.. The average distributlon of pupil . N

traqsportation costs during the 1974 school year is shown' e

above. T T X , . ke
. ‘g ‘ ' . . . .

* COST DATA FROM STATES OF ARIZONA, CALIFORNIA, FLORIDA, MISSOURI, - \, . S

PENNSYLVANIA, AND WASHINGTON USED AS A BASIS TO SEPARATE  ° - AR

| FUEL, OIL, SUPPLIES, AND MAINTENANCE COSTS FROM NATIONAL STATISTICAL DATA, : e

-

Ly ® L

\ |
.
) B R N L] . ’ ~ “r
coL “ 26 - o SRS
. .- ~ ° ..
“ - .. ) D PR
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- 32 TRENDS1NPUPIL TRANSPORT%T,ION COSTS

[ B - o
.  TRANSPORTATION EXPENDITURES
PUBLIC SCHOOLS: 1974 '
LR . - TRANSPORTATION ELEMENT COST
L o e . TRANSPORTATION N EXPRESSED AS A PERCENT-OF
- STATE® - COSTASA . - TOTALPUPIL TRANSPORTATION DOLLARS
. - PERCENT OF TOTAL  SALARIES FUELS ~
. EDUCATIONAL, AND VEHICLE [ SUPPLIES .-
- . EXPENDITURES BENEFITS \_._J!EPLACEMENT ' -, o
- U.5. Average: 3.7 ‘4b0o.0 .~ 6.0 . 5h.o
‘|Alabama ‘ 3.2y, N/A 'N/A 2\ N/A,
Alaska L.6 : . N/A - . N/A *  N/A
Arizona - 2.3 60.6 N/A - - 'N/A
Arkansas Y.7 43.0. 13.9 k3.1
California 2.0 52.8 . NYA ¢+ - N/A-
- Colorado 3.2 53.3 .16 32.1.
Connecticut 3.9 - 5.4 _ 0.9 93.7"
Delaware 4.7 9.4 2.3 88.3
Floride 3.0 . 588 8.0 ° 33.2
R Georgin L.2 55.5 - 1s5.5- 29.0
' Hawaii 1.8 ‘N/A ‘N/A W/A
Idaho b "39.0 2.0 59.0
) Illinois 3.3 26. 4 5.8 . 67.8"
T Indiana - L.5 34.0 6:7 "~ 59.3
e ~Lenre A s N/A ‘N/A 7 N/A
S Kansas 3.7 34k 9.3 56.3
J|Kentucky 5.1 L6.d 1h.T '39.2
" L'ouitsiana 5.8 85.8 - 3.7 " 10.5°
Maine : 5.9 31.3 13.2 » . 55.5
) Maryland T b2 32.1 2.9 65-0
. . Massachusetts L.2: 6.8 O.h '92.8
. - |Michigan -~ 3.k 52.2 15.0 32.8" -
Minnesota 5.2 26.9 8.4 6L4.7
Mississippi 5.0 L7.8 15.8 36.4
’ " {Misdouri b 32.9 9.9 57.2
: Y \ s ¥ .
N e g (s}  INCLUDES FUEL, MAINTENANCE; INSURANCE, FARES,
. ) . + CONTRACT SERVICES, AND PAYMENTS. . .
- ‘ N/A: INFORMATION NOT AVAILABLE - ) )
. _ SOURCE: NATIONAL CENTER FOR EDUCATIONAL: '
o - : STATISTICS, DEPARTMENT OF HEALTH,
; ’ - : ] EDUCATION AND WELFARE, 1976.
o . ,
A~ ’ - SAVING IS NOT:
v _ . . ~ SPENDING SO MUCH |
. .
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PURCHASE WISELY.
PURCHASE FOR FUEL ECONOMY |

p < REVIEWING THE NEED FOR.
. 7 . © A FUEL ECONOMY moonm'
2 . “-‘ o o ' - ' ) [ . : . - . .J i
3.2 TRENDS IN PUPIL TRANSPORTATION COSTS ' C
. : - - p A -
o \ YRANSPORTATION EXPENDITURES S 1l
< PUBLIC SCHOOI‘.S' 1974 : o o
' ’ . TRANSPORTATION, ELEMENT COST : ,
T - - EXPRESSED.AS A PERCENT OF - » o AL
STATE ' '"“.';:,‘;"::}'” " TOTAL PUPIL 'mmﬂ-onﬂmou DOLLARS o o
T R PERACENT OF TOTAL _ SALARIES FUEL&E | . o
EDUCATIONAL " AND v , N muss :
f EXPENDITURES BENEFITS REPLACE snr' : @
|Montana 4.8 N/A /A - R/A
.| Nebraska 3.1 - .. °39.0. 21.0 - 40.0.
"7 | Nevada . 3.3 .- 62.6: . 8.6. 28:8
- | New. Hampshire ~k,9 7 . 8.8 1.7 89.5 .
New Jersey 3.5 2645 ‘5.4 68.1 -.
New Mexico . T o bk k.9 1.9 93.2
New York 4.8 22.T . 2.3 75.0.
North Cerolina 3.3 SL.T 19.2 26.1 .
North Dakota .T.1: 27.1 - 1k.0 58.9 .
fonio 2.9 64..0 N/A - N/A
- | Oklahoma - 4.0 ~L4o.0 - 21.0 39.0°
Oregon 3.7 38.6 ©.710.3 51.1
: | Pennsylvania 3.7 19.8 2.8 TT: b
. Rhode Island 3.7 18.9 N/A. " N/A
South Carolina 3.3 . S52. 8 19.7 27.5 -
South Dakota 5.3 25,1 6.7 68.2
Tennessee b1 41.3 L.6 sh.1
Texas 7 1.9 55.1 N/A N/A
Utah 2.6 53.8 10.1 36.1
Vermont. k.9 25.2 8.1 - 66.7
Virginia . 4,2 '52.0 1b .k 33.6
Washington 4.0 56.2 . 6.8 37.0
Washington, D.C. 3.3 26.5 1.6 71.9
West Virginia , 6.4 64.3 11.4 2h.3
Wisconsin "k.5 12.4 .7 » 82.9
Wyoming . oy o, 39.8 N/A N/A
i (a)  INCLUDES FUEL, MAINTENANCE, INSURANCE, FARES,
CONTRACT SERVICES, AND PAYMENTS.
N/A: INFORMATION NOT AVAILABI.E
g SOURCE: .NATIONAL CENTER FOR EDUCATIONAL
STATISTICS, DEPARTMENT OF HEALTH,
: EDUCATION AND WELFARE, 1976. .
L= : .
\




REVIEWING THE NEED FOR B ° K ,’
UEL ECONOMY PROGRAM = ' : . : '
L TN C L
3 2 TRENDS INPUPIL TRANSPORTATION COSTS - ‘ '
, A wide variation exists in the costs. to transport.
?puﬁils.. The average state Ruplil transportation cost varied
between . $43.47 and $210 05 per pypil ‘during 197h

A typical distribut{lon of pupil transportation costs for

\

——

school bus fleets of varying size 1is shown below. The costs’
in each fleet are dependent upon many factors——maintenanc€
programs, vehicle utiliZation,-s\heduling, routing, and
driver skjlls--in operations that must service communities
having many differences in the characteristics that influence

the overall cost of transportation.

PUPIL TRANSPORTATION COSTS PROFILE

m’d TYPICAL DISTRIBUTION OF SAMPLE FLEETS.

VARYING SIZED SCHOOL BUS FLEETS e
IN 11 STATES '
500
[
= .
£ | '
s 400
=
w
[
@ . .
s
=
.E 300 :
-2
[17]
[
» .
. w
200§/ \ /1 . ;fjjjjj
- \/ / - 4
. I \\% / 1974
100 ' - : / INATIONAL
. AAVERAGE
, _ $87.04
' AVERAGE NUMBER OF BUSES IN SCHOOL DISTRICT FLEET -
o~ - : . .
N T | SIS S — j\r l j\F ™ #\'

L I g "
24 6. 1 '15 20 . - 38 100

souncs BRI svsTf.us INC. BASED UPON SURVEY DATA
- L T ' OF SCHGOL BUS OPERATIONS IN ELEVEN STATES. ‘ >
- o (nEFenroqauoanmY)

- 29.
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o . ' : ' e nevnmum'meus:oron
A FUEL ECONWY PHOGRMI

Ul >
1 GOSTSAREAPOWERFULI CE , / "’a;,_*
Bpirwling pual tran porta‘hion costs provide a Freat ' .x:'

"_budgets.-'=,é D - ! .
. The following graph ows the actudl and normalized

o -':since 1925. Actua.l cbsts have continually increaeed since ' - . -
-1935. they ha.ve spiralled since 1970. o o B : .97‘5 .'

. S . o .'.\\;:‘

>

. - ‘ ACTUAL COST
s | | '
o . . K
70 |- .
s ()
S .
& NORMALIZED COST i .. ,
2 L TAKING CONSUMER: -
. w 60 'F-§ rpnlce INDEX INTO . :
2 0N CONSIDERATION ; /-A -~
- § \\ Q ' * 4 ) / . B
< 2} v e oz =l s o, -, - ) - ’/ .
- .
‘ -
] 1 1 1 1 i | S | g
YEAR 1925 1930 1935 1040 1945 1950 1955 1960 1966 1970 1976

CONSUMER .pg11 ' 0590 0478 0480 0627 0800 0933 1031 1099 1277 179
PRICE INDEX ‘ )

e SOURCE: SCHOOL BUS VEHICLE SAFETY REPORT. U. S.

DEPARTMENT OF TRANS’ORTATION WASHINGTON
D. C., PAGE 1)-2,1977.

C - 30
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. REVIEWING THENEED FOR ~ o o \ A IEEEREY
. ““A FUEL ECONOMY PROGRAM | R I
- .. 42 AFRAMEWORK FOR INCREASING FUEL ECONOMY i S e
o One specific set of rules for{saving £ i"is nbt'%pPIifkﬁtﬁ

e

cable for every school district._ Bach school transportatio'n~~

'7f1eet hds its-unique serxdcing characteristics and individual‘
set of- pProblems. On the other. hand, _common guidelines exist
for, increasing efficiency in all school districts.

The following pages\present ‘administrative meAPures that:;
T can increase fuel savings. ‘Each transportation ‘director . . .\
T should evaluate them. 1In many cases, the guidelines may | ‘>
.- .represent an extension of programs and practices that are
.currently in use. v _ : .
| Taking the'timL\and effort that-are necessary to revieﬁ
fuel saving practices and transportation policies is an im-"

portant first step in addnessing energy//anagement in the

— - s8chool. district. . :
I - L 'USE VEHICLES OFFERING
HIGH MPG CONSISTENT
‘ WiTH TRANSPORTATION
—1 SERVICING OBJECTIVES .

.

PI.AN FOR MORE MPG

MAINTAIN FOR
'GREATER MPG

\
-
P

. : -k Punanseros

o IR
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o . s : : N REVIEWING THE NEED.FOR
, K . A N - " . AFUEL ECONOMY PROGRAM
' B . ’ la ’ :

4.2 A FRAMEWORK FOR INCREASING FUEL ECONOMY .5"

Five types of measures -can, be taken to save fuel.
First, improvements in transportation system efficiency

ﬁ.,can be ‘made. Take hctions that increase vehicle occupancy

and reduqe vehicle miles of travel. Tips for this are pre-
sented on the following pages. S R

Second Place emphasis upon reducipg vehicle fuel ‘coh-
'.sumption. Purchase vehieles that offer.more. miles-perggiilon.

. Re-educate drivers to drive for maximum fuel economy. Review .
"the important factors discussed .in Chapter 5, make sure the
driving staff is aware of‘their impact on fuel c;#sumption.

' Third, take advantage of opportunities to mdtch egquip- i.
mént to. servicing needs. This is discussed in Chapter\s, '
Part III and Chapter 9, .Part V, |

- Fourth, mere miles- -per-gallon can,be obtained .and main-
tained by placing even greater emphasis upon £§é district' R

preventive maintgnance program. Initiate policies that can

increase the fleet's fuel;ecenomy, use modern equipment to )
help the staff save fuel. Chapter 9, Part V offers tips for,
Saviné fuel in planning, driving, and maintenance; it also
discusSes the role of purchasing for greater fuel economy

o Finally, keep your pupil—miles—per gallon high by

'+ taking the time and effort to increase personnel_skills. Con-

duct workshops and training programs. .Make:sure-the staff

18 trained and motivated'to save fuel. This is discussed
in Chapter 9 (9.1), Part V. '

.

THE STAFF HAS A HIGH POTENTIAL
FOR OBTAINING MORE PUPIL-MILES-PER-GALLON.

CREATE AN ATMOSPHERE OF KEEN
MANAGEMENT AWARENESS
~ AND EXPECT THIS GOAL TQ BE ACHIEVEDI
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" ‘WEVIEWING THE NEED FOR L 4 ‘ . : | .
.A 'UEL ECONOMY PROOHAH . ]

.

4.3 SCRUTINIZING PUPIL TRANSPORTATION AT THE TOP _ . ‘ ' N~
e _ Transportation planning is performed within the. fra.me-

" T lﬁork of school a.dministra.tive policies~ these policies specify
if'_cf),'i .the criteria that should be met in pupil traﬂ%portation._ Use.:
e - . ~your district's progra.m to meet today' s needs. S R
o | ' K\ . Identify, review, a.no. eva.lua.te the opportunities tha.t

performa.nce d.a.ta. as & basis for-r-decision-ma.king in upda.ting

"exist to save fuel through policy changes--chgnges that cen.
increase the effectiveness of the school transportation
operation and save valuable dollars., Use the checklist on

‘Lthe following pages &as a s[tartd}g point.

It offers tips that’
lead to fuel sa.vings. ' '

FLEET PERFORMANCE DATA

L ~ OFFER 4 BASIS FOR DECISION-MAKING
) LABOR
’ PERFORMANCE
- AND
' EQUIPMENT b . .CRI.TERIA ;
'COLLECT:
FLEET
; PERFORMANCE
DATA .
TRANSPORTATION ' l;lg:ﬁ:MA::th.
aefu".:f.:';ﬁrs PERFORMANCE
' " MISTORY
FUEL SAVING FLEET
GOALS OPERATION
/ USE
f PERFORMANCE
' : . ' DATAIN
\ DECISION
MAKING
. . PREVENTIVE
) ) ROUTING MAINTENANCE
» AND . AND
! SCHEDULING EMEERGTRN:Y
REPA -
1

@

33
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CHECKLIST OF ACTIONS THAT CAN BE TAKEN
- TO INCREASE FUEL ECONOMY = =«

}‘-"'-'.“Analyze school district poIicies ‘to see if they may - o

'_-'_.-a.ctua.lly condone transportation servicing inefficiency,- -

I

-identify areas’ that could result in fuel savings. . S

: Begin a program to collect and record data on school bus

fleet operation, use this data to evaluate opportunitiesvl-'

[ .

for increasing fuel economy. , .
@ &oordinate reviews of school calenda.rs and start ~dis~

‘missal times, identlfy.opportunities for increasing.
fleet servicing efficienmcy. - . ' | '

Develop recommende.tions to minimize unnécessary‘ tra.vel
Encourage pe;rsonnel to present ideds tha.t can* save fue.l
Foster an informa.tion exchange between ‘your staff a.nd |
other: school districts; take advantage of what others

-have done to save fuel.

1]

Get people involved commitment and coopere.tion are im-

[él

portant in saving fuel. Harvest the available "people
energy" in your school d1strict.

Hold workshops to solicit a.nd share 'ideas to se.ve fuel.

=&

Increase the distance between student pick- up a.nd drop~

~off points when feasible and safe to do s_o,

m Jusitfy and re-evaluate administrative solutions that have

o "been deve”l'oped to meet tra.nspo'rta.tion needs in the pa.st.
See if they can be improved.

® KXnow why pupil transportation costs are increa.sin'g; look
into the areas of cost increase and evaluate programs to
reduce .the cost of operation. .

- Limit co-curriculum trips in the district to full bus
loa.ds only, place restrictlo_ns bn unnecessa.ry trips.

[E Mea.sure fleet performance and fuel use.

[E Notify the community of fuel conserva.tion programs that

are a.ttra.ct\M/re, meet with the PTA to review and’ discuss

opportunitles to save fuel and dollars. .

‘34

IIIEVIEMNG THE NEED FOR
A FUEL ECONWV PROGRAM

T



: lREVIEWiNG THE NEEB FOR -
. I‘"A‘FUEL ECONOMY PROGRAM

4 3. SCRUTINIZING PUPIL TRANSPORTATION AT THE TOP
. CHECKLIST (CONTINUED)

~

,.Ej Obtain outside assis%ance when necessary to review
) operation changes, get an objective veiwpoint and tgke )
a.dva.nta.g‘e of practices used by other districts. I .
E]. Provide incentives for saving fuel in the school " ]ﬁ“:
aistrict. ” |

B

Question route planning procedunes; just because they
worked in the past does not necessarily mean they will

be’ of value in the future.

E. .

Review the didtrict's purchasing procedures, make sure
consideration is given to equipment that saves fuelS/

Share equipment-with neighboring'districte for school.

iz

events when possible to reduce bus use. ' fﬂ L@

=

Take the time and ‘effort necessary to educate, stimulate;_.
. - end motivate district personnel to save fuel.
Use public maes'transit forxolder studente vhen it, is

.feasible to do‘so- o

. E

Verify management practices that a.re implemented to save

fuel; make sure they are being followed. _ ' "

&

Weigh the total walue of current programs; for example,

3

¥ can special education classes be consolidated in a way.
- _ that would incregse education benefits and reduce pupil
travel. R '.x o | ' S
[X] -X-ray vision is far better than hindsight; promote staff
E e%afeness of fuel saving methods.
.Yardsticks are important; establish guidelines for
\ vehiéle purchase, use, and trip dista.nces.
E] Zero-in on those areas where fuel can be saved.,'Také

the necessary time and effort to achleve results. -

\

L | CHANGE YOUR POLICIES TO MEET TODAY"S NEEDS !
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TO_-FUEL ECONOMY
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"

PAIN MAKES MAN THINK. -
THOUGHT MAKES MAN WISE. © e
WISDOM MAKES LIFE ENDURABLE.

JOHN PATRICK
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:UNDERSTANDING WHAT CONTRIBUTES -
" SRR () FUEI. EcONOMV ' . .

v

51 s;wmc FUELISWANAGEMENTSC!ENCE R o S

| Greater fuel economy ‘is not obtained on. the basis of

f‘_hunches, it is achieved by becoang knowledgeable of and

-practicing techniques that reduce energy consump ion._ Using

’ff : 1dsuch teqhniques offers -each school district a ound and

practicai framework for improving fleet performance. _ "f_?;?:
The type of school bus purchased along with how well it R
is maintained where it ispdriven,,and how it is driven _
'_affects the fuel economy that can be obtained : This chapter -
: briefly discussges the important factors that affect fuel - H;57;k
economy. Review, them and. evaluate the opportunities 5o in- o
‘crease fuel economy through improved purchasing, routing,

planning, driving, an‘_maintenance actions.

Chapter S examin ~the variables +the- affect the

fuel economy.of everyvschool bus in the. fleet. One must
first have an understanding of why the district's school
* buses may not be getting.as many miles-per galbon as the
vehicles of other districts. Chapters 6-8.specify what your
distrQet can do about increasing fuel economy. How the
distriet can do it 1is discussed'in Chapter 9. ;
Management is an important part of the effort taken to
- increase fuel economy. The reasons’ for this are presented
on the following :page. A ‘discussion of fuel wasting practices
that can be corrected through'puréhasing and driving actions
follows. Planning actions that save fuel are then presented.
This is followed by a summary of 'steps to take to start

saving fuel in school bus operation.’

-

CONSULT THIS CHAPTER TO SEE
WHAT AFFECTS FUEL ECONOMY.
REFER TO CHAPTERS 6-9 FOR TIPS .
IN INCREASING FUEL ECONOMY.




L ‘ | - . PARTlII

- *  UNDERSTANDING WHAT CONTRIBUTES
"\ : ) . TO FUEL ECONOMY

5 1 SAVING FUEL ISA MANAGEMENT SCIENCE -

Fuel econonmy management offers each school district an . | AR

I;alternative for combating higher fuel prices. The management '” .;n S
principles are unique in that they employ tne besn,of S N'P y ;afip
ﬂ.both Management-by—ObJectives and Management-by Exception s ;g'
"ﬁprincipleat: /’ ' o & : N L-'Nf
B In flel economy Management ﬁy Objectives, specific and S
measurah;e objectives'are.established for each operating unit
'in,the transportation department. The objectives are closely
'related to the long-range fuel saving goals- of.the.school
__district, .The district route planner,‘maintenance department;
drivers, and all other operating units work towardvmeeting '
specific fuel saving objectives approved by the district. ‘
Fuel economy Management by- Exception is concerned with
measuring the fuel economy performance of each vehicle in the
fleet. Its purpose is tp identify exceptions which will per it
transportation department management to take immediate actions
- when problems arise. ' |
Your district's program should be based upon scien-
tific and economic factors: know how fuel can be'saved and'the
" dollar benefits that will be®obtained in the school district
in meeting+.the district's fuel saving goals agd objectives.
Apply the principles of these proven managementltechniques in
your program to save fuel. Use sound principies to manage
_Yyour program, modern equipment to monitor vehicle performance,
'and take advantage of gvailable technology to plan and control
your fleet's fuel wuse. . 7 _ -
Every .area in the transportation operation should con-
tribute to meeting the school district's fuel saving goals. ~
Management-by-Objectives provides a framework. for planning,
controlling, and measuring the results of programs in1t1ated
to obtain fuel and dollar savings. -The reporting of fleet
performance data provides a follow-up mechanism for signaling

where problems are occurring and taking acﬂfgns. ;o

,
. L .
e _ . T : . o B
o _ Lo
S SN
‘ - _ . L
ide Ic - | . , -
.
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: 'l'O FUEL ECONOMY

S

manner .

s the’ work.

'.52 FACTORSTHAT AFFECT VEHlCLE FUEL ECONOMY , '_. - B
| HORSEPOW-ER AND FUEL ECONOMY - ‘ B ,
. An understanding of school bus fuel economy performance -
.'is 'based uporg,obtaining ~’insight into the application of some"i;“'-}‘.';f':_'
.fundamental principles which are concerned wit'h determining -
' idthe ability of the bus to.perform useful work in an efficiept :
Horsepower is the rate a.t which the school bus per‘-

- i\‘ - . . ‘ . B g'
. L < . -

‘fzfm It . represents a measurement basis for rating
N performance of a ! hool bus a.nd indicates the amount of

.work that is done over a given time period. ! Horsepower is a

measure of the maximum power that is av‘ailable from the .

-engine.-

to as' a vehicle's net hordepower.

Horsepower and fuel consumption are related. The

B

The horsepower that is delivered %o the clutch or

its equivalent with all accessories functioning is referred

horsepower needed by a school bus to overcome all forms of

. k4

resistance takes fuel. The total horsepower needed‘to.power
the school bus can be described as shown below, ignoring

additional power demands for accesgsories, to overcome engine

internal frictlon, weather, altitude effects, and poor road

surface conditions. In sizing your'school bus and its engine;

at minimum, give consideration to the’three'important.factorq'

» Shown.

“FACTORS THAT INFLI%ENCE FUEL ECONOMY

TOTAL PQWER
TO OPERATE
THE SCHOOL BUS

- - hd

-~

v ' ’ T

» e I H
POWER TO ' ‘POWER TO POWER TO..
OVERCOME + . OVERCOME. + CLIMB-
AIR RESISTANCE ~ ROLLING RESISTANCE . GRADES
A%
REVIEW YOUR ve:-mis-s POWER NEEDS. _ f
DON’T OVER PURCHASE! EXTRA POWER I e
TRANSLATES INTO FUEL WASTE. B



)

L v e
.. 5.2 ‘F'ACT.a-"IS THAT AFFECT VEHICLE FUEL ECONOMY T
_ AIR RESISTARCE AND FUEL ECONOMY '.

"As. shown below, doubling a vehicle 8 speed i‘ncrea.ses ‘the

number of pounds of force, which ‘the air exerts against it by
L & factor of eight. Horsepower ‘must be 1ncreased(%t'h‘is'

fa.ctor of eight to overcome the ainr resistance effects. '_'.The" -

doubling of a vehicle 8 speed results“in a.bout a lT percent

. or greater penalty ‘in fuel economy(l), Nt a.ls‘o results in the .

consumption of additional oil(2). |
\, .4‘ ' ’

. . ' e,
- \d D -

~ RELATIONSHIP. AMONG SPEED,
HORSEPOWER TO OVERCOME ‘AlR RESISTANCE,

AND VEHICLE FRONTAL AREA = g v
- . ‘ 4 , - ~ ., Ct ' . .
‘i . ' ’ '
. -
4o ' , -
120} - - S = ' )
, AIR RESISTANCE INCREASES BY A N £ ‘
. b FACTOR Of 8 AS SCHOOL BUS - ~. . ¥
&z 100 SPEED DOUBLES. - v
§ s gol  THESPEED AT WHICH THE BUS IS DRIVEN‘
w < - DETERMINES HOW MUCH AIR RESISTANGE .- ,
3 3 WILL BE ENCOUNTERED. LESS AIR RESISTANCE N
Fw 60 TRANSLATES INTO LESS HORSEPOWER .
. DEMANDS AND LESS FUEL. - T
40 |- ] -
-~ 20 -
. 1 e
T 0 10 £ .70
VEHICLE o
.. SPEED (MPH) 7)';-, ~
SOURCE! 'GENERAL MOTORS CQRI;OhATION,
% TRUCK SELECTION, JAN., 1977.

TO REDUCE AIR RESISTANCE
PURCHASE A SMALLER BUS -‘Dnlve SLOWER '

—

-

1

: (1)U.S. ‘Department of Transportation, The Effect Of Speed,
October, 1973. ' '

(2)Society of Automotive Engineers, Inc., Role Of Engine 0il
. Yiscositv, 1966. : | -

* T ® o -40 N
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'|'0 FUEL ECONOMV

L 5 2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY

Q;E - - "AIR RESISTANCE AND FUEL ECONOMY ' : _ _ o

| ' Streamlined schopl buses that have rounded front and
s ' .rear corners instead of being constructed;in a squared-off
s« box- shape manner reduce—apr resigtance considerably. Tests

. '_ .'have shown that streamlined vehicle. designs can result in up

to a 54 percent reduction in aerodynamic dnag at hlgher
’ \

I speé¢ds(3). ]

\The horsepower needed to overcome air resistance demands_
_ is dependent upon the frontal area of the school bus, its
'f, -speed an? the vehicle's drag coefficients it can be approxi—
mately calculated by the relationship:

’, )
- 2 ..

. R v . 2 . '.
: VEHICLE VEMICLE * VEHICLE VEHICLE
A 'HORSEPOWER TO OVERCOME [CROSS'SECT'ON‘*L] [ AIR ] { ROAD ] [ DRAG ]
- AIR RESISTANCE = FRONTAL AREA X SPEED x{ SPEED X COEFFICIENT
(4) (FT2) (MPH] - - (MPH) , :

. | 378
'High—speed.driving_increases the horsepower demands of
the school bus. The eéngine of a vehicle having a frontal
aréa 65 60 square{feet has to generate léss than one-horse- (
-power.to overcome.air*resistance effects at a speed of. 10
ot miles-per—hour. The  same engine mnst prodnce appromimately

# an additional 10- horsepow&r to overcome air resistance effects

at a speed of 30 miles-per-hour and almost 40 horsepower to .
overcome the air resistance when the vehicle increases its
_ / speed to 50 miles-per—honr in the same driving environment.

Purchase the smallest school bus that will meet the

district;s needs. Make sure that bus drivers are motivated
e ~ to driwe it at- low-to- modenate sPeeds. These practices res
’ duce air resistance and save fuel. °

8 = ' N -

~. A . . o . .

(3)NASA Flight Research Center, Drag Reductiogs Obtained By
. Modifying A Box-Shaped Ground Vehicle,, October, 197 ENT
- (4)Example of drag coefficient is 0.002; vehicle air- spEed
: ' - equals vehicleroad speed plus (or minus) tailwind (or. X
: S headwind) : ' _ Lo N

-~
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™ TO FUEL ECONOMY
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,5.2 FACTORS THAT AEFECT VEHICLE FUEL ECONOMY o "

ROLLING RESISTANCE AND FUEL ECONOMY )‘

A tire s resistance to rolling is another factor that in-

fluences fuel economy. As a tire rolls, it flexes. This

results in heat build up or rolllng res1stance. It -forces”

the engine to _~work harder to. overcome %he flexing of tires and

any irregularltles present in the road surface.

The school bus must overcome greater rolling resistance

J
when it is driven on an asphalt surface .as compared to a concrete

. surface. The vehicle's rolling resistance further increases L

when it is driven on snow, gravel, or dirt 'surfaces. A
patched up asphalt road or a' gravel or dirt road will signi—

ficantly reduce a vehicle's fuel economy. A road covered e

~

| with snow can reduce a vehicle s fuel economy by as much as

1 mile-per- gallon(s) The following table shows typlcal -
fuel economy penalties that can arise from driving over such

roads. .

ROAD CONDITION EFFECTS ON FUEL ECONOMY

'ESTIMATED
ROAD CONDITION ’ MPG ALOSS
Patched Asphalt ' 15% . ' '
Gravel _ 35% \s N
Dry Sand 45% ' '

Source: Environmentel Protection®Agency,
Factors Affecting Automotive Fuel -

Economy, 1976.

(5)U.8.. Department of Transportation, Effect Of Variation Of
Sveed Limits On Intercity Bus Fuel Consumption...And
Corporate Profitability, November, 1975.

. i ) .
u . ' < . . .
| | | ( . @ | | : | |
.. 2 . ‘ 42 . . . . C .
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uuoansnnomé WHAY commaures .-l .o
!, TOFUEL ECONOMY. _ ' -

5.2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY
ROLLING RESISTANCE AND FUEL ECONOMY

Vehicle weight and speed affects fuel economy. The
additional horsepower.needed to overcome rolling ‘resistance
forces is shown for three vehiclés at varying speeds, The
horsepower that must be produced by the enginé to overcome

rolling resistance may be computi‘e@f‘,&s follows:

CALCULATING ROL LING RESISTANCE

: VEHICLE -  VEHICLE VEH,CLE\
’ SPEED x GROSS x { 6.76 + 0.074 x( SPEED
HORSEPOWER (MPH) WEIGHT , 4 o\ (MPH)
’ ' TO OVERCOME = (LBS.) '

ROLLING RESISTANCE

. 375000 A
: /

Purchase the smallest: bus that will meet the district's

v

needs; purchese radial tires to reduce rolling resistance.
Drive the vehicle at moderate speedét These practic¢es reduce

rolling resistance and save fuel. .

» -

. : RELATIONSHIP BETWEEN SPEED, .
HORSEPOWER TO OVERCOME ROLLING  °
RESISTANCE, AND GROSS VEHICLE WEIGHT .

70 |
6o AGAIN, THE SMALLER BUS SAVES FUEL.
“SPEC” THE BUS TO MEET POWER NEEDS,
5o | PURCHASE A SMALLER AND LIGHTER BUS
x5 TO REDUCE ROLLING RESISTANCE! o\>
£, 2
40 -
W
=
o
o8 30
I
20
10 |
0 5410 20 30 a0 | ) 80
' VEHICLE
SPEED (MPH)

+ SOURCE: GENERAL MOTORS CORPORATION,
TRUCK SELECTION, JAN., 1977.

O 0 ' ’ @
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* 6.2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY |
'INFLUENCE OF GRADES AND HILLS ON FUEL ECONOMY: GRADEABILITY

Department of Transportation studies have shown that at
50 miles-per-hour, a bus weighing 36,000 1lbs. will increase
“its fuel conshmptioﬁ by 29 percent driving up a contintous 1°
percent grade(6) Hills create more of a'fue; economy penalty\ -
at lower speeds than at high speeds. Wne performance of a
school bus in' climbing hills or its gradeabillty factor can
- be estlmated by the follow1ng formula: T

8

VEHICLE VEHICLE

HORSEPOWER . SPEED x GRADE x GROSSWEIGHT
TO OVERCOME - (MPH) (%) ‘ B -~
GRADE EFFECTS ' i

37,500
The following figure shows an example of‘the horsepower
that is required for three vehicles to overcome grade

resistance effects.

Al

80 t+ '
(HORSEPOWER SHOWN FOR.1% CONTINUOUS GRADES)
AT &
60 |- _ VEHICLE
50 | GRADEABILITY

HORSEPOWER
3
1

8

VEHICLE
SPEED (MPH)

| SOURCE: D TMENT QF TRANSPORTATION;
EFER TO FOOTNOTE NUMBER 6 BELOW. ’
‘(6)U S. Department of Trensportation, Effect Of Variation Of
Speed Limits On Intercity Bus Fuel Consumption...,
Profitability, NTIS No. PB-24T7-T6l. ¢
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5.2 FACTORS THAT AFFECT VEHICLE FUEL Ecomomv
ALTITUDE ' ‘°f§" _ |
The_loss of_tower due to altf&ude;changes for paturaliy
:aspirated'engines is approximately 3 percent for. every 1,000 .
- feet of altitude increase(T). ¢ |
POWER LOSSES - | |
- B . Other resistance demands which_tﬁe emgine must,overcome

include the power to drive accessories, transm®ssion power

train losses, axle losses, and internal resistance engine

losses. Engine efficiency factors are;discussed_cn the
following pages. Further inforﬁation about these factors is

offered in Chapter 9 of the handbook; they must be given T

conéideration in vehicdle purchasing.
WEATHER EFFECTS o .0
Cold weather lowers a vehlcle S gas mlleage151nce it
requlres longer time periods for the engine to warm up. ,
Lubricants do not flow easily when the temperature is low.
‘Once the moving parts warm up, fuel economy 'will still suffer
because of cold air entering the engine. EnV1ronmental
Protection Agency studies have shown that at a temperature.
~of 20°F, fuel economy can be reduced by 11 percent or greater,
as compared to operatlng the bus at temperatures of MO S50°F..
Winds also have an effect upon gas mlleage. An 18 mile-

per -hour headwlnd can reduce a veh1cle’s miles-per- gallon by

as much as .17-20 percent.

. ~ ONE CANNOT I.N'léLU_ENC_E THE WEATHER,
| BUT ONE CAN INFLUENCE
- ‘"THE AMOUNT OF POWER LOSSES |

_ v
(T)Fltch J.W., Motor Trutk Engineering Handbook, J.W. Fitch, )
Publlshers, San Francisco, Ca;r“ 1972.

-.7:,
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‘5.2 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY

" _.DRIVING HABITS

How & school bus is driven and where it is driven'affect
itS'fuel'economy. This

practice results in-a large consumption of fuel because in-

Unnecessary braking is a fuel waster,

ertia must be made up to accelerate the school bus back to
its crulsing speed.
Changes in the inertia of a vehicle should be gradual to

maximize fuel economy. Dfiving at & constant lOWer.cruiSiqg

speed, gradually accelerating, using the brakeﬁ»sparingly,

passing and merging in traffic smoothly--these habits result

in‘less horsepower demand on the eﬁgine and more miles—ﬁer—

gallon for the. school bus .

- Idling an engine also wastes fuel. If the bus is going

to be statlonary for more than one minute,
by shutting it offsand restarting it rather than alldwing it
to idle.

fuel will be saved ‘

Under idling conditions, a gasdlige engine can use
almost 1 gallon of fuel per hour and a diesel engine about
one-half this amount. N

' ENGINE IDLING WASTES FUEL.

1ra . ﬁ . . .
r~

w2}
F ad
“y 3%
1.0F . .- GASOLINE ENGINES . °
[+ 4 . -
S ;?/—
2
a2 2 o8 /
oW~ ow
0>Sa
202 §
gy 2
o2 ) :
o a
© < o6}
@ FUEL DIESEL ENGINES °
CONSUMPTION
RANGE
‘0.af o
| .
\\\*\né_ ‘ .
. -§Quace

Environmental
Protection Agsncy
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52 FACTORS THAT AFFECT VEHICLE FUEL ECONOMY

. MAINTENANCE A@D FUEL ECONOMY .

s - Maintenance represents an:area'for signifieantly im-

proving fuel economy. Simple actions can improve fuel economy

_._ . from 5 to 10 percentt ‘A spark'plug'inva gasoiine-powered |
. engine offers a typical example of such savings. One plug
misfiring in a V-8 engine half the time at 55 mph Wlll reduce
gas mileage by T percent Two plugs misfiring can result in
a 20 percent fuel economy penalty(8). Making sure that the
vehicle s tires have the proper inflation pressure is another
simple but important action that can 1ncrease fuel economy.
_A preventive maintenance program that- places.emphasis on‘ -
keeping the vehjt le fleet operating at its potential:peak a
efficiency will pay for itself in fuel, parts, and labor

. savings.

A SUMMARY OF FUEL SAVING STRATEGIES | ) |
. Every school district can save fuél and dollars by pur-~
i D‘ chas1ng equipment that will do the Job most efficiently, _
- . Planning routes to minimize fuel economy penaﬁtles, trainlng'
and motivating drivers to drive for fuel economy,fand pro-
viding =a maintenance program that will keep: the fleet. in top
- notch mEchanical cq\iitlon..ﬂChapter 9, Part V of this hand-
book offers guidance In developing fuel saving Strategies to

.purchasé for fuel economy, plan for fuel economy , drive for

fuel economy, and to maintain for fuel'economyi‘ There are
]
. no compromises. Increased fuel economy is only achievable if
. - the’ t}me and effort are devoted to obtain it.

SOUND JUDGEMENT IS BASED ON EXPERIENCE.
TAKE ADVANTAGE OF WHAT OTHERS
{ARE DOING TO SAVE FUEL AND REDUCE COSTS.

(B)Based on EnVironmental Protection Agency . tests and others
. . documented by Douglas Aircraft Company, Vehicular Energy
.. Conservation Program, March 1975. !

T . ® ¢
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. . _ oo
6.3 THE ENGINE/AND FUEL ECONOMY _ - .' L
ENGINE EFFICYENGY, ; ,'_ o \
- The enginﬁ is the ‘heart bEat ‘of the ‘school bus. It
creates the power supply which is ¢arried thru the clutch,
_transmission, drive, shaft, differential, rear axle, and
jfineily to the drive wheeis. ) | o ¢
- Two basic types of engines are used in school buses:
.éasollne and dlesel. The basic dlfference between them 1s the
ﬁethod of fuel ignition. In the‘gasollne englne, th%_fuel is|(

‘ignited by & spark plug; in the diesel, it is ignited by
compression. : _ . o

Many factors influehce engine efficiency. The number of
cylinders, bore and stroke dimensione, end4valve.size are
typicel of such factors. Those which are more*importent to,
‘fuel economy are discussed below.

-Air-fuel ratlo is important 1n obtelnlng maximum

efficiency. A mixture that is too lean or too rich can reduce

the eff1c1ency significantly.

Incorrect spark timing 1n gesollne englnes can- also re-. ‘ uf

duce englne efflclency, by as much as 50 pergent. Spark
tlmlng, generally controlled by a manifold vacuum ‘and
centrlfugal advence, assures that proper 1nglt10n is echleved.

ngher compression ratios are also important to achleve

greeteﬁrenglne eff1c1ency. ngh retlos promote hlgher peak
temperatures end greater conver51on of a fuel's, heat energy

into ‘mechanical work. This is one edvantege of the diesel .

nin
e@sﬁz

T . , . -
ngine speed and engine load factor also effect engine -
ffeﬂfiliency. This is discussgﬁ of the following page. ;

. . . . -
' . .

."._‘




ERSTANmNG WHAT.CONTRIBUTES . . ' S . -

TO FUEL ECONOMY ) - ' oo .

6.3 THE ENGINE AND FUEL ECONOMY.

GASOLINE ENGINE EFFICIENCY FACTORS

. ) ’ r . :
'As seen below, to obtain a given horsepower from a given

gasoline engine, you will get Petter efficiency (and use less

fuel) by runnlng the engine at lower speeds. This \is because

'_higher engine speeds result in greater internal engine frictlon

L4

and throttling losses. Consequently, if you need 30 horsepowern

to move the school bus at 40 miles per hour, less fuel is
.consumed by staylng in fifth gear at 2,000 rpm- -(Point: A) than
by shifting te %ourth gear at 2,500 rpm (P01nt B) L S

RELATIONSHIP AMONG ENGINE" SPEED HORSEPOWER
' DEMANDS AND FUEL CONSUMPTION

1.2 p — "
SRR B R
N \T 1 l T | |
s " «— 3,000 RPM | \ . |
a —_ —\\ v Ll | 1)
2 < \. .\\ | 1 | | | o
o os } }
Og \J l | : i
d 3 1 | ] - t
=g - A<J:25oengm | ) '
g 0§ 2,000 RPML | j |
o — : ; L -
W 1,000 RFM —™ + -
& 0.4 ] f - | L ] | I “'i
0 20 a0 . 6o 80 100 120 140

HORSEPOWER ' C .
SOURCE: ,OBERT, E. F., INTERNAL COMBUSTION ENGINES : .

"AND AIR POLLUTION INTEXT EDUCATIONAL.
PUBLISHERS, NEW YORK, 1973."'

by

‘A small engine operating at its governed speed and generating'

its maxlmum horsepower w111 use ‘less fuel to generate that horse-

power than will a larger engine producing the same horsepower at

‘a lower load factor. As seen 1n the figure, phe best specific _
fuel consumption (9) occurs at Point—€, the maximum engine out-
'pnt. Fuel economy is maximized by“seleeting‘en_engine«fqr the

L)

pus which is near its maximum 6ntput'during normal operation.

14
L]

(9) Number of pounds_of fuel'conéuﬁéd per horsepdwer-hour of work.

N

~

X . . £
£
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5.3 THE ENGINE AND FUEL ECONOMY
DIESEL ENGINE EFFICIENCY ADVANTAGES _

Diesels are more efficient than gasoline englnes for
'two ‘reasons. They have a hlgher compress1on ratlo and lower
throttllng lossas '

Dieséls use a lower cost, higher-energy fuel‘than/kheir
gasoline counterparts. Dlesel fuel contalns ‘more energy thanf

. gasollne, it has more'BTU s per gallon Since the diesel
engine has a much higher compression ratlo, it burns fuel
more completely and converts more of the available energy

'1nto needed vehlcle horsepower. .

In hlgh speed over-the-road operation a major reason for
high diesel efficiency 1is 1ts inherent cycle eff1c1ency s1nce
throttling, losses in a gasoline engine in these c1rcumstances
are slight. In around town stop-and-go operation, -the,
throttllng differences between diesels and gasollne englnes
-are important.. A diesel can get 30- 35% better fuel economy

< than gasoline engines at high speeds and as much as* twice
their fuel economy in town. Overall 'a diesel can obtain any-
where between LO-TO percent better fuel economy in the '
driving environment which includes both high speed and low-
speed operation witb many stops—-a typlcal schiool bus
0peratioh dn ﬁany-eommunities that serve bpth urban aniy/?éal

areas.

REMEMBER THESE RULES FOR GREATER FUEL ECONOMY
1.PURCHASE A SMALL AN ENGINE AS
. | NEEDED TP POWER THE BUS. |
e .2 t;aum THE ENGINE AS SLOWLY AS b S
o _ISPOSSIBLE. | .
QDON'T BUY A 230 HP V-8 ENGINE HEN A 150 HP .
G-CYLINDER ENGINE. WILL DO HE_ JoB! .




UNDEHSTAND‘!NG WHAT CONTRIBUTES )

T0 Fueu. ECONOMY . S

Py

- :/5.3 THE ENGINE AND FUEL ECONOMY

FUEL CONSUMPTION .

FUEL ECONOMY AND ENGINE SELECTION - .

The facto¥s discussed in Sectlon 5.2 should be con-
sidered in 'engine selection. Don't buy more power than you
need. It will cost extra fuel and dollars. Ask dealers

for ass1stance in speclfylng the englne requlrements for your

driving environment. ‘ § ‘
The question of engine‘selection——large\or small, "gaso—

line versus diesel--should be decided by welghlng the fuel

savings over the llfe of the school bus against the dlffer—

ences in purchase pr1ce and malntenance costs con31stent W1th

t he flnanclal 1nvestment objectlves of the school. dlstrlct.

Chapter 9.2 in Part V of the handbook prov1des guldance in
this’ evaluatlon Cons1der1ng the many factors that affect
fuel economy,_lt is 1mportant to select the’ smallest englne
that will “do the Job. _ .

¢ ' ) ) Vi

ENGINE FUEL ECONOMY AT VARYING SPEEDS AND LOADS

GOV+NED RPM . ' , 1/2|- GOVHRNED L«PM
0.14 . o ' - v —0.14 -
0.12 ' - | S - \ : 0.12
: GMmLWE ‘ ' . '

= ENGINE
I :
£ 010 - 0.10
IR
g

0.08

0.08 \ \ . ":r
] . @

1™\

0.06 - - - : ¥ol
. DIESEL ENGIN ' . B _DIESE
004 L — ‘ A4 : — ~ L _Joo0s
-0 25 50 - 75 . "100. o 25 ' 50 75 100
’ PERCENT (%) OF FULL LOAD : PERCENT(%)OFFULLLOAD

SOURCE: FITCH, J.W., MOTOR TRUCK ENGINEERING HANDBOOK PAGE 71.




5 4 ASUMMARY-OF DO'S AND DONT'S
HQDO THE FOLLOWING

-

N PARTIII
UNDE RSTANDING WHAT C’bNTRIBUTES
TO FUEL ECONOMY

_ ‘ There are two ways by which the dlstrict S fleet can be
j:upgraded to obtain better fuel economy: (1) equlpment that

anffers 1ncreased fuel economy. performance cam be purchased ¢

: nd (2) older equipment can be retrofitted with 1mprovements.

The 1nstallatlon of a temperature senging fan,

a

turbo—

.charglng kit for diesels, rddial’ t1res, and englne deratlng

. are examples of vehicle retroflt actlons that can be per-

;ipformed“on the\i:rrent fleet to obtaln more mlles ~-per=- gallon..
“When selecting>new vehicles, properly match and select the

" .engine, transmiss1on, and axle comblnatlon that mlll offer

K4

the best performance. Also give cons1deratlon to fuel sav1ng'f

'optaons discussed in Part V of the handbook. - Ask manufac—

;'.turers and thelr representatives to offer recommendatlons to

meet your d1str1ct S spec1f1c needs. Compare’ comprehens;vely

before you purchase. Refer to Chapter 9, Part V for tips in

'1ncreas1ng the fleet S fuel economy. -

'-DON'T FALL ‘FOR RIP-OFFS

-~

Gn the other hand, be aware of gimmicks sold in the

marketplace which offer no fuel sav1ngs. When in doth' check-

7~peers.' When evaluatlngi&lalms of ‘unknown products, make

\

:; with rellable manufacturers, dealers, and school d1str1ct

sure the tests- that were conducted followed procedures

specified by thé Society of Automotive Engineers or other

. reliable professional sources. A list of reference sources

T ois provided in Chapter 11, Part VII of this handbook.'_When

-

request professional opinions and consultation.

MAKE THE MOST OF EACH DOLLAR.

./ in doubt about the benefits of claims made in 'the marketplace,

A .
’ S
4

PURCHASE FOR GREATER FUEL ECONOMY | B

J

oo
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/. 54 ASUMMARY OF DO'S AND DONT'S =~ o %

A BRIEF CHECKLIST - \\7 B S
. . | .

TSI o o | OF FUEL SAVING ACTIONS

e. A}
Develop specifiéations for your bus purchases, speciF
fications based on facts. o

I Base purchasing decisions on fleet performance data.
U . L -. v‘l_ R

- >

Derate engines of the current fleet if.they have -

power to spare. B - o L
. . N . o S e _ .
Always select the smallept engine that will do the Job.

1

~ Specify a low numgridai'reaf?axie ratio.

~

Keep abreast of new equipment that saves fuel.

soon as at is economically feasible to do do.

oo

i

; [:::] Replace for repair) buses that use‘exéessive fuel as -

"Refer to.Chapter 7c2, Part V for addltional tips
8

in saving\fuel nd dollars.m‘_ 1 ; lu,‘, ',i- ﬁ

.“i‘»'! . . . . ‘ . I" )
¥ . ) - : MU I
o . ' . ' S .
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; Policy Development e Y , . S m

A fuel economy program starts at the top, but works at
" .. the bottom Init::iéy, it is 1mpefative to develbp fuel '

~'saying goals and mion - sense pr0posals to- attaln them, Fuel

—-

*saving policy should be wrltten and approved my the admlnis--.\\_

;"f tration; the deveyoped policy 1n turn should be acknowledged s
e . ' by all employées. . Policy provides the mechanism for jé? Y

. 'eliminatlng "1oophoﬂes,".questlons, and nonconformance.
. : . ’ : W i y ' .

Teamwork

. °
- . o . -

-
[

The spirlt of teamwork 1s what makee a ballclub,great.
o/ ".The same spirit is 1mportant 1n sav1ng fuel. Everyone must
do their part to make school transportatlon a WLnner Team-'

work, .and coordlnatlon are important parts of the dlstiict s

_— } fuel economy management program ‘ - =¢ Lﬂ J-, .

. , . = _ ﬂﬁ\th
, | Respon51b111ty ) ’ ) T, T o

One person should be charged with the reSpon51bdllty for T

achieving fuel eCOnomy program goals. Thls 1ndiv1dua1 should :; g

lead the groups invVolved in the team efforb meintain en-”

thusiasm of the team, disperse 1nformat10n, perlodically : 5“

.
S
.

aassess progran progress arrange forlpub11c1ty to galn ' . i)

community understanﬂ1ng and support, and report on: results.

. W . . . i N - -~
. A STRATEGY TO SAVE FUEL AND DOLLARS '

. ©* ~ DEVELOP THE POLICY TO GUIDE THE PROGRAM . /
' ' COORDINATE THE TEAM.

N ASSIGN RESPONSIBILITY .

N
.
A e -
ij!\'v\- M e
« N ‘
N .
. . . L




S O e o PARTIV SR
T : , . DEVELOPING vouasowﬂon o
e e : . TO-THE ENERGY CRISIS *
'a'"z sTEPs TO TAKE IN DEVELOPING YOUR PROGRAM | ._ o
STEP 1: IDENTIFY FUEL SAVINGS GOALS . L
Outline the school district s fuel saving goals. Exa,m-' P o

T

ples of such goals may include "Zero growth in, fuel consump- - -
.tion withln three (3) Yea.rs,' "A twelve. (12) percent cut in RO .

fuel use w1thin two -(2) years,' and "A flve (5) percent

f‘eduction in fuel use next year. . Identify short-term and _ y
long-range goals that are desired to be met. Consult Section . AR

N . L. - ' X s -

6.3 (Chapter 6) for guidance 'in-doing this..

STEP 2: REVIEW ADMINISTRATIVE POLIC'IES

\

Evaluate the feas1b111ty of implementing pollcy changes S
that will help the school district to acha.eve its fuel”

economy goals.l Examples of administrative policies’ that may

be proposed are presented in Section 6. h (Chapter 6)

. R S T4 | : N .
- STEP 3: REVIEW TRANSPORTATION OPERATIONS AND PRACTICES

-

Evaluate prcFrams that can. help *to save fuel. Estimate
the fuel and dollar sav1ngs that can be obtalned by -imple--
| mentlng the prows. 'Implementlng an equlpment retroflt

program to, 1ncrease the fuel, econony performance of the
'school bus'?Ibet, purchas1ng no school’ ‘bus offerlng less

than-90 milgs—per~gallon, 1ncorporat1ng a unit on fuel: ' .

economy in the driver's €raining program,” "improving the .

"

district's school bus reuting program,”" "developing &
maintenance records management system," and '"purchasing ‘

diesel-prwered buses are r~xamples of actions that can be

taken to inrrease the fusl ~ronamy nf the fleet. Refer to
SECt;'Ldn 6.5 for snggeﬂti-\vm in Acing this.
N - THE FIRST THREE STEPS ARE AN IMPORTANT
- - . . PART OF FUEL ECONOMY MANAGEMENT.

DEVOTE THE TIME AND EFFORT NECESSARY
- TO PERFORM THEM.

. : \ : .

) §
Oy



STEP L: EVALUATE THE MEASURES THAT CAN BE TAKEN TO SAVE FUEL

-‘..\‘ K

,‘i'”l Using the information obtained in performing the first

fgg-ﬁﬁthree steps, evaluate the fuel saving ideas that were - Qb*gmﬁ

_ developed Identify the merits of- implementing them. Con—
. “sult Section 6: 6 for tips in d01ng this. |

STEP 5 SET, SCHOOL DISTRICT PRIORITIES

R . Lay. out a plan for accomplishing the district's goals

:over ‘a def1n1tive t1me period us1ng the results obtained, in'

s

ﬂd Step 4. . Referi-to Section 6.7 for ideas in developlng the
plan based upon the benefits to be obtained to the school

district ‘and the costs of 1mplementation.

4

A .

STEP 6: PREPARE THE DISTRICT'S FUEL ECONOMY MANAGEMENT PLAN
After the plan has been developed it should be docu-
mented reviewed, and approved. Any proposals that\are
-necessary to 1mplement it should be endorged " Also 1dent1fy
program milestones at which time program results will be,
reviewed to determine if the dlstrlct’s de51red goals are
being acnieved ) .
Specify the individual that is to be- responslble for the
district's fuel economy management program. .. Make sure- that
this person has both the responslbillty for.program 1mple-
mentation apd the delegated authorlty to carry 1ttout.
Chapter 7 Aiscusses the steps that should bel&aken to
fmplement the program. Certain efforts must also be
"initiated tn keep tﬁé program effebtive. They are ,presented

in Chapter Q,' \

. AFTER COMPLETWNG THE SIX STEfS TO -~ '
FUEL ECONOMY MANAGEMENT PROGRAM DEVELOPMENT,
. THE DISTRICT IS NOW IN A POSITION T.O DO
SOMETHING ABOUT REDUCING COSTS.




DEVELONNGYOURSOLUﬂON
7O THE ENERGY CRISIS

o DR - _'PARTIV

63 STEP 1"-IDENTIFY FUELSAVING GOALS S T . e -
;_-GENERAL GUIDELINES _ = . - .. . | oo - ..
DeVelopment and implementatiOn of a fuel economy manage- | 7

pmeﬁt program is not a "one- shot" effort. . True . effectiveness

can only be achleved when management is contlnued on a year- °
round basis. . | '

The time required for program 1mplementation is rela—
tlvely short A few, 1mportant actions must ‘be performed to
make sure that ‘the program ‘is Qff to the rlght start.

\Spec1flcatlon of tne‘alstrlct's fuel and cost savings goals

5

are the first step. L ' o ' . o )

+ GOAL DELINEATION
' ‘ ReV1ew vehicle use and fuel consumption in thekdlstrlct

“If the transportatlon operaxlon ‘has been keeping vehicle per-
formance records, this should be a relatively 51mple task. e
If not, thls task should serve as a ba51s for recordlng : "
vehicle performance data. Identlfy ‘a ;set of goals basea upon -

this review that would increase the effectlveness of pupil - ' N\
transportation. .Look at aréasiwhere pupil;miles-per-gallon -

can be increased. w

Establish three basic goals for the dlstrlct

1. A long-term fuel reductibn goal to be
met within a period of UL-5" years.

2. An interim.fuel reduction goal to be met-
within a perind of 2-3 years.

3. A shart-term district goal desired to be
achieuv~d thie ~oming year.

EVALUATING THE DESIRED GOALT

" Evaluate each goal that has been set to make sure that -
1t'1s practlca] and feasible. Hold a meeting'between admin-
istrators and transpc tatlon Bepaxtmeut managament to review =

*he practicality of working towards ach1ev1ng each goal. -




6 4 STEP 2: RE)/IEW ADMINISTRATIVE POLICIES

J'JI}ADDRESS SCHOOL DISTRICT POLICIES THAT AFFECT PUPIL
' ”TRANSPORTATION

Take the tlme to review the district's admlnlstratiVe
pollcies that affect vehicle operatlon and costs. Evaluate
the fea51b111ty of changing outdated poirties,and recommendlng
new pollcies that would promote an atmosphere leading:® to‘
greater fuel conomy )

Examples of typlcal polic1es ‘that can affect fuel i
'economy and. costs are shown on the follow1ng page.v Use the.-
list as a ,starting point to evaluate polacy changes that .
would reinforce the district's program to achleve its fuel
_economy management goals. .

Review areas that make extra demands upon tfanspdrtatiog o
in the district. Also identify thennndbleme that could 6beur
if new policies were implemepted. | e |

1. Review the checklist .shown on the. - _
following page for fuel saving ideas.

2. Request the staff to present additional o
ideas which would lead to & more effectlve A
transportatién operatlon

3. Estimate the fuel and dollar.savitigs )
that could be obtained by each change.

L., Estimate the costs of implementédtion.
5. Outline-any-problems that may ocgur.
¢ 6. Combine those policy changes that appear

) to be feasible with the recommendations

. developed in Step 3 and evaluate them as
: X Aicscussed in Step L7
e | :

TERI.
i .;.n‘::-*"

SEARCH FOR IDEAS THAT SAVE FUEL.
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PART IV o
DEVELOPING YOUR'SOLUTION = .
TO THE ENERGY CRISIS.. w

FUEL SAVING POLICIES THAT REDUCE COSTS

4; Change the distrlct s servicing boundaries to reduce

transportation requirements. Review the opportunities . ~ﬂ
to increase pupil servicing effectlveness with ad301n1ng )
dlstrlcts.

.Review the opportunities to reduce travel through school
'scheduling changes--beginning and ending times.

Review all special programs. See if rescheduling or
.consolidation would result in pupil transportation .o
and educational beneflts.

Increase student walking d1stances and strlctly enforce
them. '

Develop restrictions on travel.. Eliminate nupil
transportation during summer school. Encourage the

use of public transportation when feasible and practical.
L - " ) : : .
Reduce the number of school field trips. Combine trips
and limit.them to full bus loads only.

Establish minimum and maxipum distances for field.
trips. ’

Coordinate with other districts to share buses for

athletic events. . o o : \

Encourage the riding of bikes.

*

Increase the distance between student pick-up points

to reduce the number of bus stops. \

Establish rec~mmendations- that’ require future School ’
facilities tn hre enonstrunted with fuel economy in .
mind ; refer to Chapter 10N .2 Part VI. -
Implement A fuel =arn' my manegement pragram,

USE WRITTEN COMMUNICATIONS TO DOCUMENT YOUR STRATEGY
-TO AVOID MISINTERPRETATION AND CONFIRM AGREEMENTS.

A

]
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6 5 STE.P 3: REVIEW TRANSPORTATION OPE RATIONS AND PRACTICES
OPERATION REVIEW

Request the staff to propose a llst of ideas that can

'1ncrease pupil transportation effectiveness in areas such as

drlver tralnlng, malntenance, routing, and vehlcle

schedullng.

.For~each suggestion estlmate:

1. Fuel and dollar savings that could be .
obtained. - . Ca ,
2. Cost of implementation.. lﬁ - Q%i K
3. Time to implement the suggestion.
4., Problems that could arise in
: implementation. : _ - .
5. Political feasibility and commhnity
: acceptance of the fuel saving idea.
EQUIPMENT REVIEW : s " oo

Review the district's equipment.’and identify those

vehicles that are offering poor'fuel'eqonomy pepformaﬁce._

Use this review as a framework for keeping detailed records

[N

on each vehicle in the fleet. Develop a'list that shows:
1. Fuel economy performance of each vehicle
in the fleet.
2. Actions that can be taken to improve
fleet performance.
3. Fuel and dollar'savings that could be ., ,
obtained by taking the actions identified.
L. Costs of implementation.
5. Time to implement. _
f. FProblems that could arise in implementation.

Address the gquestions on the féllowing two pages to

-identify other areas whetre performance may be improved

through fuel economy management actions.

»
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L »

6 5 s*rep 3: REVIEW TRANSPORTATION OPERATIONS AND PRACTICES - .
OPERATIONS CHECKLIST

fE]Personnel Acthlties Review

__Are guldellnes prov1ded to the staff to encourage
fuel’ economy9

gAre procedures for saving fuel in writing? -
Are bus drivers familiar w1th fuel saving technlquesf

Are individual drlvers aware of their fuel economy
performénce? ' ' ' ' '

Are steps, taken to improveé performance?

ﬂDo superv1sory personnel have a positive. attltude
4tOWards improving performance°

Is there & unit on "driving for fuel economy" in the
training program? ' '

Are posters, handouts, pamphléts, and other media
used to promote performance? -

Is good performance recognized and rewarded?.

'.Is good performance publicized? ) -

._1-'.‘

Are personal letters written to employees’ to- thank
them for ideas that save fuel and dollars? .

Are periodic meetings held to discuss performaﬁce?
Do employees participate in setting goals?

-

Are all employees involved?

u[ulals DD_D' 0 0000 DDD-_' :

Are employee suggestinns soliciated and acknowledged? .

[J Decision-Making Fractices Review
Dof;ecords of fer a yardstick for taking actions?

Will' vehicle records offer the district an early
warning system for eguiprment ireplacement?

OO

 Does eguipment retrofit ang replacement decision-

"making take into ~onsid~ratinn deterioration rates,
equipment service life, fuel savings_availablé over
equipment service 1ifa, and present value benefits?

=

&
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6 5 STEP 3: REVIEW TRANSPORTATiON OPERATIONS AND PRACTlCES

L OPERATIONS CHECKLIST (CONTI}IUED) =

E]Purthaslng Practlces Review

T8 Ffuel economy data used to 1nf1uence purcha51ng
de01s1ons? o T _ : ot

9

truckload gallons) whenever poss1ble to take -
adVantage of dlscouhts”

Are buses the: proper size for your needs*l

"Are the smallest least powerful biuses that w1ll do -
the Jjob being purchased? -

Are'suppllers being asked for suggestlons on how to
increase fuel economy and reduce costs?

Is fuel saving equipment considered in purchasing?

E]OPeratlon Review R . : o .~

L3
. Are bus stops spaced as far apart as 1is feaslbleV

Are central collection p01nts used whenever pos51ble?

Are bus routes consolldated as much as is practical?

Are school athletlc trips and field trips. comblned
to maximize bus use? :
Are bus routes re—evaluated~periodically'during the
.year to insure ‘that equipment, labor, and time s
-used most effectively? '

!
L3

E]Equlpment Maintenance Practices Rev1ew
Are detalled equlpment performance records kept
Are standards used to measure performance?

/ ‘ L3 . . .I .
Is fuel economy considered in routine maintenance
O(e g., tire preSSure, ignition timing, etc.)?

Are repetitive work ‘orders for the same problems

showing up? ¢

Is there feedback aﬁﬁ follow-up to each work order?

L » '.
(/ S @63'__

-Are fuel ‘and equlpment purchased in unit loads (e g;,-'

O 0oo0ogo
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C” h . DEVELOPING YOUR SOLUTION
. . TO THE ENEHGY CRISIS .
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6 6 STEP 4: EVALUA'}‘E THE- MEASURES THAT CAN BE TAKEN TO SAVE FUEL ey
CONSTngTING THE VALUE ANALYSIS TABLE

«
Tan

-2 Value analys1s offers 8 method for comparlng fuel
'_economy management actions based upon the 1mportanee of
benefits that_can-be obtained. . Develop a list of crlterla
for measuring the value of each.recommendation devgloped in
the pinr steps.-IThe fuel economy value analysis ﬁaole on
page 55 shows examples ofﬂihree criteria: dollar savings -
{_potentlal probablllty of achlev1ng the savings potentlal
and acceptablllty of each recommendatlon.
Each criterion should be assigned a "fixed" numeﬁical
value or crlterlon weight as shown in the fuel, economy value
analysis table . The. numerlcal valde that is ass1gned should
be based ‘upon the importance of the criterion to the dis-g
trict in meeting its fuef economy management program goaéi.
) Using fhe.format shown on page 55, develop the 'dis-
trlct s value analy51s table showing crlterla that w1ll be
used to evaluate the benefits of fuel economy actions that
could be taken.  Assign each criterion a numerical weight .
Assume that the criterion weights will be fepresehted by
numerical values between 1 and 10. In the example discussed
the probability of achieving the sav1ngs potentlal is set at
ma value of 5. The savings that can be obtalned if the actlon
is implemented is very 1mportant, thus tﬂls criterion fs
assigned a value of 10. Community (political)* acceptance of
fuel economy actions is recognized as heing impor£aht, yet
we do not want to let +this eriterion highly influence any
opportunities that may exist for significantly saving large
amounts «of fuel and dnllars. Thus, this criterion is given
a value of 3.
Using such a premise, we have now established the table
fog the decision-analysis. The following page discusses the ~
"method for evaluating each potential management acfion with--

in such a framework.

" .,.
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6 6 STEP 4 EVALUATE THE MEASURES THAT CAN BE TAKEN TO SAVE FUEL
EVALUATING THE DISTRICT S FUEL ECONOMY MEASURES
In. the example on page 55, it. 1s assumed that 6 manage-ﬁ
ment actlons have beqﬂ proposed in. Steps 2~ -3 whlch could help
. the school dlstrlct ack}leve the .fuel econon& goals developed
'in Step 1. : e - . - o
: Management Action No. l“(e g:, purchaslng & new d1eSel-
powered school buses) is estlmated to save the dlstrlct about
'$800 each 'year. Tt has an extremely high probablllty of
belng implemented and would be an acceptable solutlon to the_“
communlty It is given a numerlcal ratlng of 5 (average _
sav1ngs) to represent its -cost- -sgvings potentlal, and'agvaluede
i_lO to represent its high probablllty of success and accept—
.ance ' . . _
| The grand‘totai ;éine'of inplementing Management Actibn
‘No. 1 is'l30. This is obtalned by addlng the.lnd1v1dual _
welghted sumgp (e.g., sav1ngs potentlal 50 = S.X 10 probaﬁw
billity of achieving the savings poﬁential._SO = 5 x 10; and
com unity acceptability: 30 = 10 x 3).
Management Actions No. 2 thru 6 are anal zed in a !

similar manner. ‘After each action has been e uated» the

grand total values for each are calculated and compared In.
the example on page 55, Management Action No.'2 has the
'highest grand total value based upon-the criterlon welghts
assiéned; it is identified as the most important_(first) in
the "ﬁ?ETErred order ranking'" coclumn. Management Action No.-
1 is the next best solution having a t\:ii grand value of 130.
It is assigned a value of 2 in the "prefe¥red order ranking"
column. The grand totel specifies how important“each_manage;
ment action is as compared to al] actions being dvaluated.

The "preferred order ranking" column showh the impor-,

tance of each potential management action teo the district.

L -
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" DEVELOPING THE VALUE ANALYSIS TABLE- - 'USING‘THEVA&UEANALYSIS’TABLE m.
1. LIST CRITERIA OF IMPORTANCE TO THE DISTRICT. 1. RANK THE ACTION'S SAVINGS POTENTIAL. o
2. ASSIGN EACH CRITERION A FIXED WEIGHT 2. RANK THE ACTION'S PROBABILITY OF ACHIEVING. T
BASED UPON ITS IMPORTANCE. " “THE SAVINGS POTENTIAL.. | S
3 ASSIGN A RANGE GF NUMERICAL VALUES FOR o 3RANKTHEACTIONSACCEPTABILITYBYTHECOMMUNITY -,
'RANKING EACH MANAGEMENT ACTION UNDER , 0
MANAGEMENT ~ EACHCRITERION. . - S Uy
ACTION CRAND TOTAL FOR = - . PREFERRED ORDER ;.
- N0, * EACH ACTION MANAGEMENT RANKING : m. )
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4 IFMANAGEMENTACTIONNO1ISTAKENTOSAVEFUELITWILL, INTHE EXAMPLE, MANAGEMENT ACTION -~ | .35.-{"
| PROVIDE A SAVINGS OF $800 ANNUALLY TO THE DISTRICT. ITS NG, 2 OFFERS THE MOST BENEFITS, BASED 33
SAVINGS POTENTIALYS AVERAGE (RANK = 5. THE PROBABILITY UPON THE 3CRITERIA USED, FOLLOWED 2
OF ACHIEVING THESE SAVINGS IS VERY HIGH (RANK = 101 AND BY MANA.GEMENT ACTIONS NO'S. 1,4,5, 3AND % <
THE ACTION WOULD BE HIGHI.V ACCEPTABLE BY THE AND G IN ORDER OF PRIORITY. '.. 88
COMMUNITY (RANK 10). - N
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67 STEP5 SETSCHOOL DlSTRICTPRlORITIES S

" Using -1 table as shown on page 55, the dlstrict can-

,,,,,

:ievaluate each proposed fuel economy management actlon basei

o

:uPOn ‘such’ criterla as fuel and dollar saV1ngs potentlal tﬁe_
probabfilty of achlEV1ng the sav1ngs potential, community Hn}fV

| acceptablllty, 1mplementatlon costs, and the estlmated tlme'.
to 1mpIement each actlon among Other factofs that are con-}fujuﬂ

L?’ ;‘ sidered important to the d1str1ct.

_ The management actlonsrtzit/have a- hlgher numerical
(grand total) value offer-~ % eater opportunltles for saV1ng

. . fuel and dollars. - This ranklng is ‘reletive because the?_ x g
| ';analys1s con51sted of a'"flrst order 'approx1matlon. “The' .
‘ district may now deslre to perform a comprehens1ve benetlt-:
Jcost analysls of the management actions that are rfnked hlgh

- to determlne more exactly thelr true potentlal sav1ngs Use

‘the technique described on' pages 81 88 ChapterﬁﬁiQ Part V in

doing this. Rerank the management actlons,.as'neCessary,

based upon the results of the beneflt dost analys1s, This
provides a sound ba31s for identifying a list’ of fuel economy

management actions that can be, promulgated Thls l;st

represents the foundation for the d1str1ct S, fuel econem
‘management plean. Use this documented approach or another’g
technlque that can provide 31m11ar results in presenting
the fuel economy program to management. The process resuits.'
ip, definitioh of the priorities that should be placed upon .
each fueLneconomy management action based upon the

importance of triteria to the school ‘district.

REVIEW » EVALUATE o ACT ! S -

- - . . .
.
. . .
L - ) . . )
ke el . e - . . . - ot . e -~ .. e . R ) L. P
. . ' . . .
. : . ]
. : X . -

6s < .




. PART IV - .
. . : , : - 5 DEVELOPING YOUR sow*ruou
. . : TO THE\ENERGY CRISIS

-

6. 8 STEP 6: PREPARE THE DISTRICT S FUEL ECONOMY MANAGEMENT PLAN

Use the results, of Step 5 to prOV1de guldance in pre—

—_—

paring the district's fuel economy managemengbplan. The plan 5

should specify precisely what will be accomplished to meet

-
» -

the.short-term mid-term, and long-term goals of the
districﬁ;‘ The plan_ should also identify the 1nd§;?dual
responslble for carrying out the overall program and all
coordlnators who will assist ;n prggram 1mplementatlonf

-

Develop a planning  schedule and document the budgét
reqi¥red for plan implementagﬁun. Prepare a master - -
schedule'showing critical time points at- which program resulté
will bq_meagured; Use this schedﬁle as a means of cémmunicé—
tion in controlling the program. Quring_iﬁplementation, do -
not expeéﬁ everything to run smoophl&._ Problems ¢an occur
and individuals may raiL tv do what th§y are supposed @o. »
The master program ‘schedule should allow for pfogram'édjhstﬁ
ments and be update& as nececssary. As time move%,on, a .
fLVlsed schedule may bLe dcveloped reflecting these adjust-

ments. - Consideration of theae-lmportant factors*should be

given ih developing the district's fuel econmomy management

plan.
v At this stage, tLhe district is now-prepared-to implement
"the plan. Chapter [ pruvides guidelines for doing this. .
]
~

-

FUEL ECONOMY MANAGEMENT GOALS ARE ECONOMIC GOALS.

"GET PEOPLE TO THINK TOGETFlER TO SPECIFY THEM. j\
//" .

;JOII.\IT HUMAN ACTION IS ESSENTIAL IN ACHIEVING THEM.




" PARTIV: - . _
. DEVELOPING YOUR SOLUTION IR ' .
TO THE ENERGY CRISIS ‘ : o

7.1 THE NECESSARY PUBLlC RELATlONS CAMPAlGN

THE DISTﬂICT‘S FUEL ECONOMY PROGRAM OFFERS A BASIS FOR
INCREASED SCHOOL- PARENT CONTACT -

Public relations segks to bring about a harmony of

-
’

understanding between the school district and the public -
B wvhich it serves. . ' ' :
'ng school bus is the. only contact that some pedﬁle:in‘
the coﬁmunity may have with the school district. A’ well
publicized fuel ECoﬁomy managemenﬁ prograﬁ offers a frame-
work for Rarent confidence in the school’ system This\is a’
valuable asset to s¢chool bus discipline and safety; it 1s

also an asset in obtaining future school funds that must be

approved by the taxpayers. A fuel economy progpam offers
taxpayers a bdsis for having confidence i1 helir school.
district and school transportation program, Such confidence
affects their %illingness to support future educational
program needs. The community will appreciate steps that are
taken to increase pupil transportation effectiveﬁess and .
,' g save dollars.

It is 1mportant to make the communlty aware of the

steps that are to be-taken to save fuel and the reasons for

“
»

taking them.

PROMOYE YOUR DISTRICT'S PROGRAM
. THROUGHOUT THE SCHOOL AND COMMUNITY

SET SRECIFIC PUBLIC RELATIONS GOALS
B 2 I - . ) - . / :
HAVE ACTIONS AIMED DIRECTLY AT ACCOMPLISHING

YOUR FUEL ECONOMY MANAGEMENT PROGRAM
OBJECTIVES

APPRAISE PUBLIC RESPONSE - . - ‘

. : ALTER YOUR ACTIONS AS NECESSARY
« : BASED UPON THE APPRAISAL.{

:

‘ Y : | 70 .




PART IV

-«

* - DEVELOPING YOUR SOLUTION
' - o « TO THE ENERGY CRISIS

.7 1 THE NECESSARY PUBLIC RELATIONS CAMPAIGN - .
' Give ample thought to formulating e theme that will pro-

~v1de the setting for carrying out the district s fuel economy
management program. Develop a message that can be used to
promote the program throughout the community. Promote Rbe
message throughout the program using signs, posters/'bro-
.cnmres, circulars, the student newspaper, press conferences,
and available communication mediar Decide on a theme that is

simple, believable, informative, appealing, arid which best

supports the goals of the district. o ‘ ' v
Examples that could be used to promote the program
inelude: )
o The 8.5 Miles-Per-Gallon Campaign. . - ‘ R
‘0 Fuel Management To Avert Crisis. -
) o The School District s Fuel
—’-\/f) Economy Camp ign.
' o0 Meeting School District'
' Energy Challenge. ///t:?
o More Miles-Per-Gallon. '
.0 Sharing Energy Conservation Responsibilities
o Strategy For Fuel Economy. ’
-~ ' o] Using Know How To Make Fuel Economy Work. .

Plan & public relations campaign that will tell.the
community what Whe school district is going to do and why.:
Make the public aware of the rising costs of operation‘and
the school district's program to help ‘resolwe these problems‘
through management actions.

| Design‘simple,and inexpensive brochures that can &e .
printed and distributed to promote the campaign. The
district may also deSire to contact their State Energy
Office for other infoxmation that could be used in the

.campaign. , 4

\

- .



" PART IV T T o
. 'DEVELOPING YOUR SOLUTION _— , - : B
"* . . TO THE ENERGY CRISIS. :

v ' . 1.2 OBTAININGCOMMITMENTANDCOOPERATION‘

| ' Commitment and a551stance3%re required to kick off the

program and to 1mplement it. - Maximum management effeotlvenese

will be obtained by selecting one individual to head the‘

program\w1th support prov1ded from ‘subordinates and peers as

d emed necessary to monitor and achleve results. BN
School administrators must Q§ committed to the fuel

ecoromy goals and believe firmly in the management program.

. This 1is 1mportant in developing an overall spirit of. cooper -

ation.

N

. S~ The transportatior staff, drivers, and maintenance per- -

o . ., sonnel are the individuals who will be carrying out ,the pro;
gram. In some iﬁstances,.the district's program may requlre
the imtroduotion of new change§ that may seek to alter
personal habits that have been developed over many_years.‘
Personnel may'.look to these changes as a questioning of their‘
capability. It is important to discuss the reasons why "the
school district is going to do things differently." An l
effort*must be made to point out that_a purpose of fuel

. economy management is to reduce costsvand_that uncontrolled
costs can.affect Jobs. . .

. The clerical staff, teaching staff, and pupils are also
, p B .an. important part of the program. The clerlcal staff may be
requlred to spend extra hou?s in helping to run the proéram——
collecting data, creatlng posters, and as51st1ng in other
efforts. The teaching staff should be brought.lnto the pro—_
gram during the review and planning stages.» Get them in—

‘ " volved and sollc1t contrlbutlons from them——communlcate with
the science department auto shop, 1ndustr1al education
’departments and all teachers hav1ng special talents and

* skills that can be used in 1mplement1ng the program. Stu-
dents also play an important role in the program This is

. discussed 1n_Sectlon T.3.
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N " DEVELOPING YOUR'SO LUTION

J -TO THE ENERGY CRISIS
: oo \ i 4 i ‘ : .
7.2 OBTAINING COMMITME\N:LAND COOPE RATION : g '

“THE PTA'S ROLE IN THE DISTRICT'S FUEL ECONOMY MANAGEMENT
PROGRAM' . | :

Use the PTA as a mechanismrﬁgr promotlng the district's

fuel economy management program throughout the community. .Dis- -

CUSa the reasons for the program with the PTA and point- out
the need for fuel and dollIar savings in pupil tnansportatlon
Allow PTA members an opportunity to get involved duting %he

plannlng phase--solicit 1deas for saving fuel and redu01hg

transportation costs ??om them. ' -
. ' o e ////’Tﬁ

'WHAT THE PTA CAN DO FOR THE DISTRICT
'Ask‘PTA merbers to survey their neighborhoods and
presenp ideas that can reduce the demende made upon*pupii
tranéportation-—iess bus stops spaced farther apart |
b“a;d zone loading in eath neighborhood are alternetives
" that could be reviewed.> N
Ask the PTA to promote fuel eoonomy-man&gement in their;
meetings. Request ideas that oan,save fuel and.tgat‘ooul&“
improve transportation servicing in the district.
) Have the PTA promoute au district workshop on ways to save
fuel. Let school district staff and parents joln forces to

discuss the opportunities.tor sav1ng fuel.

OTHER IDEAS TQ PROMOTE LHX RRUGRAM S~

Designate a Fueli Econuomy week. Send letters to Senaters,

o

Congressmen, the State Board of Education, the Department of
) Transportatlon, and other agenc1es and organlafilons asklng ‘
for their cooperatlon and a331stance Make use of telev1s;on,

radio, and newspaper media to promote the. district's program.




o PART v
 'DEVELOPING YOUR SOLUTION
TO THE ENERGY CRISIS °

_ 7.-3 GETTING STUDENTS INVOLVED N THE PROGRAM

. _IMPORTANCE OF STUDENT PARTICIPATION
. The students of‘today are the 1nd1v1duals who w1ll carry
l”out the natlon’s energy management pollc1es of tomorrow. :
Thegr partiecipation in the fuel €conomy managemept program 1is
. - beneficial to tne district.and to themselves.  It of%ers them
' an.opportunity.to get involv\ﬂ.in carrying out solutions to
the nation's ‘energy crisis; it also offers them an opportunltj)

to learn good energy management hablts.

AREAS OF INVOLVEMENT |
There are many areas where.students;can get involved in
~the district's fuel economy management program. 'The’list on
—~t2e following page indicates_some areas for student involve-
t. Identify areas for student in;olvement in the school -
during the planning steps and make these activities a part of ”
R ¢ he overall program. ' ‘

bncouxage participation of student class leaders durlng

the latter stages of program planning. Use.these 1nd1vrduals

to help carry ‘out the program. _ ) ~

- R . . ' . ‘f‘

ENCOURAGE STUDENTS fo

- . PARTICIPATE IN THE SCHOOL'’S _ RS
' . . PROGRAM TO SAVE FUEL. "'
TELL THEM WHY SAVING FUEL IS IMPORTANT!




PN S PART IV . _
. . . DEVELOPING YOUR SOLUTION
£ : ' : _ TO THE ENERGY CRISIS

7.3 GETTING STUDENTS INVOLVED IN THE PROGRAM

* ' A PARTIAL LISTING OF STUDENT
' ‘ PARTICIPATION PROGRAMS

Initiété a school contest to identify fuel conservation
“practlces. ' L

Start a campalgn to have school buses compete w1th ‘each
\ other; measure fqel.economy performance during the
' school year; post results on the school buses.

Have students design "logos'" and draw.pictures which - o
promote fuel economy——place the best ones on the front

of each bus to remind the communlty of the prograﬁ

refer to buses by names sSuch as "the fuel saver," "the
gasoline performer,"” and "the tortoise"” rather than a
numbér-~-names that can encourage fuel economy .

Promote the fuel egonomy campaign in the school news-
paper; let students contribute articles about’ fuel
economy.

P —

. Develop posters »uCh wuo "Recp engines in tune" and
"don't waste fucl' and auisplay them throughout.
the school.

Hold\a stadcecut cvonlest lor promoting ideas to reduce
the number of bLus stops in neighborhoods.

et students in iludustrial classes such as the auto
shop  curriculum involved in the program.

Have the scieunce ¢lul spunsor a project to save fuel.

Have the transpurtation staff talk to students about :
practices that lead tov Letter fuel economy.

Hold periovdic "fuel ecuunumy' meetings between drivers
and students. ‘

.

Promote intradistirlct aud interdistrict fuel economy
contests, encourage students and staff te apply fuel ~
economy principles to their personal cars. -

Iy

é L
: ' USE THESE IDEAS AS A'STARTING POINT

FOR STUDENT PARTICIPATION-PROJECTS. {
. * S8EE HOW MANY OTHER IDEAS CAN BE DEVELOPED.

!
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‘#4 PROGRAM KICKOFF’ L

INITIATING FUEL ECONOMY MANAGEMENT IN THE'DISTRICT

| . Coordinate program kick off to coincidewith a PTA
meetiné}d-Holn a special assembly inring'the.day for
'students and present the brogram that same evening to the}
parents. Be prepared to address questions with regard to
why the nrogram is being.lmplemented and discuss how the
district's goals were developed. Indicate why fuel sav1ng
'practices are being'implemented Hold ‘8 press conferenceu
for the school ahd local newspapers and issue- press

releases.

.HINTS-FOR MORE EFFECTIVE PROGRAM PRESENTATION
The following ideas may be used to re1nforce the’

districg's kttk off meeting:

{ Y -~ ' .
1. Notify parents of the program in advance,

via mailers or student handouts, to insure

> good attendance at the meeting.
% 2. Invite a guest speaker to dlscuss the
opportunities for fuel economy management
- and the benefits to the district.
' 3. Provide a settlng for the meetlng——use

. - Vlsual aids and charts that the audlence
' can ‘relate to.'

L, Issue a press release and hold 8 press
conference.

5. Show an educational film on energyjmanagement;
contact your §tate Energy Office for films.

6. Have members of the school board and trans-
portation department’ present the school, .
district fuel economy management program.

. T. Have a teacher discuss the student projects
. © that will be undertaken in. the ,program. ‘

8. .Inv1te audience- part1c1patlon and questlons.

' 9. Request commfinity part1c1patlon in the ot
’ . pProgram., )
< . . "PROVIDE THE MOTIVATION FOR-FULL - ' ~

COMMUNITY COMMITMENT TO THE DISTRICT'S GOALS.
3 4 ' ) . . . *

Al '
an .

. ! . . 4q.=
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- 8.1 MONITORING RESULTS o =

- ' "Management-efforts-muSt continue after program initia-
" tion. The”programfshould be monitored to make sure results
ere”echieved. Two types of monitoring are required to'keep
the diétrict‘s'fuel'economy management program effective.

Each is separately discussed.

-MONITORING OF ENTIRE SCHOOL DISTRICT RESULTS
‘The dlstrlct s fuel economy management program should
lead to a redugtion of fuel use and costs. Review fuel use
on a’monthly ba31s and develop fuel consumptlon and cost )
data statlstlcs as a management tool for program results
meaSurement and feedback.  Monthly monmtorlng wlll 1dent1fy
problem areas. Review and correct them. Revise the program

schedule when necessary to make sure that it accurately

‘reflects the status of all efforts bteing conducted.

MONITORING CF CPERATIONAL UNIT RESULTS
' Make sure program re5ponsibilifﬂes are be&ng carried out

in each aresa. In essence, this is nothing more than following
‘'the procedures of good management.

Review those areas where 1mprovements are sought and
closely monitor them. Results may not Gccur as quickly as
expected ‘Do not panlc Find out the.reasons for‘this
Motivate and inform personnel of corrective actlons that can
ber taken to overcome problems. )

. tein an atmosphere of compitﬁent and'totai invol&ement.
Do not allow set-backs to disrupt the program. S -

- R

RECOGNIZE GOOD PERFO‘RMANCE SO THAT IT CAN BE CONTINUED T
a0 R ‘\[

RECOGNIZE BAD PERFORMANCE SO THATIT. CAN BE CORRECTED

RECOGNIZE CHANGES IN PERFORMANCE, GOOD OR-BAD,

Q ' . . e
.

\ ' S ‘ s

.
“ B . -
. _‘_ . .
. . .
[
.
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82 CONTINUING IMPROVEMENTS

PERSONNEL 'SKILLS

i\

The area of fuel economy management is. reJatlvely new

as compared to many other areas of. management.' In the comlng

months and years, new 1deas and better equlpment Wlll be

developed and made available to school dlstrl

abreast of the state- of the-~ art ThlS can ‘b

hav1ng transportatlon personnel become igvol 1p nati'nal
arid state workshops and by promoting an environment of -
continual self-improvement in the staff. Keep in touch w1th

organlzatlons worklng in the fleld of fuel etconony.

INCRENSING‘FUEL ECONOMY MANAGEMENT PROGRAM BENEFITS

~ Keep an open mind for ideas to save fuel. Evaluate

"those that look promising. One of the indicators of a good

management plan is that it is continually being updated and

ch_;ged. This means that as people are working towards

ed goals, they are 1dent1f&&ng problems whlch were not -
lcipated. This is good. , No one person can develop any
one plan to ‘solve all tHN complex1t1es that exist 'in
reducing fuel use in pnpll transportation.’ Planning update
ie healthy-. It leads to more effective transportation

management.

READ THE TRADE

. PUBLICATIONS; KEERa, | -
' ABREAST OF WHAT OTHERS .

: ARE DDING TO SAVE FUEL. s

- i

-

L3



. GUIDELINES FOR INCREASING FUEL ECONOMY &
- IN YOUR SCHOOL DISTRICT
N\
. IF MAN WILL BE CONTENT
" TOBEGIN WITH DOUBTS,
HE SHALL END IN CERTAINTIES.
" FRANCIS BACON, ADVANCEMENT OF LEARNING, o
. OXFORD DICTIONARY OF auofATiONs. - 2,'1
OXFORD UNIVERSITY PRESS, 1959. . = Wt
ERIC - o~
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9 1 SQUEEZING EXTRA MILES FROM EACH TANK OF FUEL
INTRODUCTION TO FUEL ‘SAVING ACTIONS

" . Chepter 9 is divided 'into five sections._ The five
sections discuss school trensportation areas.vwhere opportuni-
ties are.present to save fue;.‘,Emphasis is on how fuel can ‘i s
be saved in each area. ' _ . |

Section 9.2 d1scusses purchaging ac: tlons that contr*bute
to 1ncreased fuel economy Taking the tlme and efford to.

"spec" fuel saving equlpment is an importaot part of ﬁanagihg.

for greater fuel economy. Equlpment purchases which couldn LV
be Justlfled in the past can offer attractive paybacks today,
when current fuel, labor, end material- costs are given con- |
sideration. The district.'s needs should be re-examined with-
in the fram@work‘of ﬁoday's economic elimate. .

The school bus driver also plays an important par£ in
the district's fuel saving program. How a bus is driven and
orlver alertness to mechanical problems that could affect fuel ;
coﬂsumptlon are important in getting optimum fuel mileage.

Recommendations for motivating drivers to drive for better

fuel economy are presented in Section 9.3. ed//;ka/y -
B Transportaticn planning tips are offer in Section 9.4.

Planning and preventlve malntenance, the latter dJscussed in’

Sectlon .9.5, are' other areas where more pupll—mlles per-

gallon can be obtalned \ o : O &
The contrlbutlons that can be obtained fn.each area of .

pupll transportatlon will a1l collectlvely help the school . ‘&

'dlstrlct meet its fuel economy - management goals and squéeze

those extra miles from each gallon of fuel purchased.

At
. ks

-

M MAKE ENERGY MANAGEMENT
. - APART OF YOUR PROGRAM -

/ : ' ' —~ 3 P .

/. : v 7 . " . . " . B

SR §0 o
A . . ’ ~ ‘ .



9.2 PURCHAS!NG TO INCREASE FUEL ECONOMY
IMPORTANCE OF THE PURCHAQING FUNCTION

N

The school d1str1ct purchasing functlon 1s the_"money

'management" part of the. Operatlon.-

{

.nor do thev orlginate Yhe request for 1ts«need. Yet, they can.

save the school distrlct dollars by:

'o'Performlng‘an econonic analysls of equlpment f

nvrchases,

In general

’

'Tresp0n51ble for purchaslng equlpment do nUt personally ise it

’
[

~ e

o Grouvring purchases to earn favorable prlces,
and deliveries: '

'dlscounts,

‘fmofOrderlng in lots that hold costs down.

o-Purchasing to standardlze”the fleet as much
as possible to ninimize parts inventory. ‘“' )
- problems and additional personnel tralnlng

needs to serv1ce the fleet eﬂfect;yely
Each ;ghool dlstrlct dollar must be}spent Wlth -the

"greatest of care. Because budgets are lmm:teéf”gaTchaslng

practices should be re- examlned te make" sure: hatnthey are

con51stent with economlcs that lead to ;ncreased fle¢t

performence

\d

¢

)

‘Q"

-

Section-9.2. addresses two areas of the" purcha51ng ) W

function that are important to fuel economy. Flrst

decision-making questlons are presented to Help thlnk out

the purchasing steps.

This 1is followed by a rev1ew of

bensflt cost’ analy51s methods that[can be used to evaluate

th@ dlstrlct S equlpment purrhase%

3

tips is presented at the end of thl

\*A sgmm&ry &F. purcha51ng

PART V

GUIDELINES' FOR s

* INCREASING FUEL
ECONOMY: |

admlnlstrators

. ) LI
. .
’ '% -
s




‘PARTV : ' ' o . E o L
GUIDELINES FOR S 3 ' B o .
INCREASING FUEL  ~ . ' R

ECONOMY ~ S - :

- 9.2 PURCHASING TO INCREASE FUEL ECONOMY

s QUESTION 1: BUS SIZING; SHOULD IT BE A LARGE OR SMALL
VEHICLE? ' '

> 3 . ' -
r‘ . . -

Chapter 5 rev1ewed the 1mportant factors that affect a
vehicle's fuel economy. ~Take advantage of the prlncaples
that were presented. Purchase the smallest bus_that.will
aaeagately do.the Jjob for the purﬁbse fér whieh-ﬁtuis being
-bought . : v o ' e .

v -
, . -

. . 7 Bus” dealgn Pharacterlstlcs such as size') frontal area

and weight, and the speed at which the vehlcle will be drlven

LI

influehce the amount of reglstance ( and fuel consumptlon )
' L4

which ylll have .to be overcome by power from the vehicle's .

englne.' Do not’oyerputfhaser\\afveloﬁ vehwcle spec1f1catlons
based upom transportatlon servicing needs?‘ Select the'rl,ht
® .vehicle ‘for the rlght jeob. , . :,'
Work closely wlth equlpment dealers to ;pec1fy the

smallest bus that will best meet yOur district's servicing - -

crlterla such as thOSe shown below'in the most cost—effective

manner

i 4 e e - T S i
) - * . . =

FACTORS.TYPICAL OF THOSE INFLUENCING = - - R
' BUS SPECIFICATION

. . o NumMber of pupils to be tfansperted. -
” o Pupil age and physical.éondition..' !

- . I "o Fuel consumption ‘perfermance.

i . o Average driving speed. o . T
A T 0 Maximum speed 'to be driven. X ) :

»e

o Tﬁist‘ances tﬁbe traveled.

LU “ \ o Average road w1dth and dondltlon.

- T N

) S
0 Grades andahll%\xjn be encountered.'
b o

ca " © Maintenance, réq ements.

Lo PN
- 3 ¥ . N h . LI

e .- + 7. _ 0o Average level of driver,eXpefiénce.

P
-

et
LA
n . N N I

-

' ) * - . . M ’
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9 2 PURCHASlNG TO INCREASE FUEL ECONOMY

QUESTION 2.'SHOULD THE DISTRICT PURCHASW A GASOLTINE OR DIESTL
ENGINE? LT -

, Section 5.3 of. Chapter 5 d1scussed the adVantages of
ﬁdiesel englnes. Dlesel engines cost more because the engine
block has to. be deslgned to wlthsttnd high®er forces of com-

bustion ‘and hlgher temperatures and pressures. Its fuel
) 1nject10n system 1s alse more expensive "than a carburetor.
The extra flrst cost to purchase a d1esel engine should
be compared against the beneflts of obtalnlng more miles-per-.
gallon fraom a fuel that costs less than gasollne, about a !
:nlckel less a gallon, and reduced malntenance expendltures.
Analysls methods that can be used to evaluate th1s tradeoff
‘are presented on pages 81 thxu 88.

«

The fuel and maintenance cost savings 'that were obtéﬁned

A

PART V

<

GUIDELINES FOR
INCREA&NGFUEL

ECONOMY

from T3-pgafssenger dlesel school buses over slmllar 51zed saS\\\~O .

models fox surveyed school d1°tr1cts Jn the State of Washlng-
ton: are shown on the following pP&ge- The'graph shows that

'diesel engines‘can offer substantial cost savings over their

gasollne counterparts.. " . S

-Survey data collected by the Regular Common Carrler Con-

-

Ll

ference Maintenance Coﬁvlttee of the American Tru klngl

Associatlons on eight cgmmercial fleets operatlng similar slzed

diesel‘and ga°ollne powered veh1cles showed simi#ar results
\\\\Over the life span of each vehlcle, the average annual costs
of operatlon were .about 40 percent less for: d1esel models{(1l).
Evaluate +he fuel and malntenance savings of the d1esel_
englne against the extra flrst time purchaslng cost, parts

avallablllty problems, and malntenance needs to servmce this-

. -

r—~en5ine 1n your area to answer tHls questlon., o R
' St ' .

Y \

L

(l)rncludes depreclatlon, fuel cost, fuel labor,eoverhéﬂ? .
preventive maintenance, and repalrs, based. upon flndlngs,
. \discussed.in the Draft Report titled Interagency Study of
- Post-1980 Goals for Commercial Motor. Vehic15%, u.. 8. *
Department of mransportatlon 1976 FE
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. 9.2 PURCHASING TO INCREASE FUEL ECONOMY
T . - e
: \
N . [ .
- . ° ’ 'k ’.
"FUEL AND MAINTENANCE COST SAVINGS
. - OBTAINED BY DIESEL-POWERED BUSES COMPARED
P TO SIMILAR GASOLINE-POWERED BUSES -
t . B0 |- j \ .
&' ' 50 |- ' "z
4 * @]
7]
> .
~ q
[7¢] . .
. @ - .
o) - /
B
o V3 % %
, .\’: %\/ /
¢ / /"“‘ /
: ‘ , '
. . 11-15 16-20 >20
' BUSAGE(YEARS) o
: e ! oE. "BASED ON A SURVEY OF 20 SCHOOL DISTRICTS BY THE
/" v #°7. - SOURCE! sUPERINTENDENT OF PUBLIC INSTRUCTION'S OFFICE
~ — ‘.‘ A —
. ' ' ' . o0 ' S L —
sﬂ“. . . After +Ke vehlcl% has been s1zed o meet the dlstrlct s
needs determlne the englne power rethremenps. Equipment °
'_' manufapturers_can assist in caiCuiatidg th total horsepower
S ’ ~and PéqﬁiTéd et horsepower that will be needed to power

the school b s in your dr1v1ng emnronment. Always purchase

the smallest vg.;larble englne that w1ll meet these requ'.rr-e—

‘ﬁments _ ot . : -
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.. 9.2 PU_RCH'ASING TO INCREASE FUEL ECONOMY | *
‘QUESTION 3: WHAT AVAILABLE REAR AXLE RATIO SHOULD BE
,SELECTED FOR THE BUS? | : ‘
. The numerlcal axle ratlo 1s a number that tells you how ‘ .
'many times the vehicle's drive shaft must rotate to cause the_
‘vehicle's' rear wheels to rotate one time. If the numerical - | P
ratio is h.O, for example, the drlve shaft must rotate h times . TX

to cause one complete revolution of the~Fear wheels. Determlnlng

which numerical rear-axle ratio is best for ydﬁr bus should -

be done .in much the same manner as selectlng the rlght engine.
After the net horsejifer to 'power the bus Qas been

calculateﬁ: select an avdilable rear-axle ratio that is-
nearest to the computed ideal ratio'. -

_ \bear ratlos are available to meet a wide rahgé of opér—
ating cOndltlons Lower numerlcaI rat16§? jll 1ncrease your
vehlcle s fuel economy, they maf ‘also place a llmltatlon upon
maximum vehlcle speed due to q\lack of-pOWer Work q}osely
with eguipment dealers to cglculate the ratio which will _ S

provide the best performance. for your driving environment.
.

At

. ° (
HAVE YOUR EQUIPMENT DEALER 'ASSIST YOU IN
CALCULATING THE “IDEAL” REAR-AXLE |
RATIO FOR YOUR BUS IN YOUR DRIVING -
ENVIRONMENT. SELECT THE AVAILABLE . . .
NUMERICAL RATIO NEAREST TO THE * * - .
" IDEAL” 5 o

,
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.92 PURCHASING TO INCREASE FUEL ECONOMY . .
QUESTION L: WHAT TYPE_OF TRANSMISSION WILL PROVIDE THE BEST

. PERFORMANCE?
Selecf the transmission and rear axle tHat w1ll use
available engine power most effectively. Takg the fime to
pProperly mate this combination. .

The choice between an automatic and a mehual transmission
is important in vehicle specification. The(%jitch which trans-
Fers power from the engine Fhrough a manual transmission to™
the drive train ~can he ~ne of the most abused components in
the school hus. The extra coet for an automatic;lransmission

" should be Qeighéd against ezgenditures for replacing and
maintaining the pressure plate, linin&sb throwoug bearings,
drive shaft, and the transmission, primerily‘when the school”
bus is being driven by‘drivers who .are inexﬁerienced.in
obtaining the bénefits pbat are available from a manual

transmission. : ' ’ T

An automatic transmission reduces the’ engine lugging and
- < SR
-

overspeeding that frequently occurs from imnexperience in
operating a manual transmissien These factors are a'comﬁon
cause of englne damage; their preventlon,‘along with potentlal
‘fuel and maintenance savings thaft can be obtalned f%om ‘using
an automatlc transmission, qulckly pay for the additional
- first-cost of an automatic transmission.

-

A

- REVIEW DRIVER EXPERIENCE LEVEL. ' '
SELECT THE TRANSMISSION THAT WILL S
' OFFER THE BEST PERFORMANCE IN ’ _ . .
P "~YOUR DRIVING ENVIRONMENT. '




PARTYV - .

. _ . GUIDELINES FOR -
. Ly - \ . — " INCREASING FUEL

B

Y ) o
'9.2'.PU¥HASING TO INCREASE FUEL ECONOMY |
Transportatlon managers in school dlstrlcts and com-
'merclal trucklng fleet operatlons nhave discovered that _ T
s1gn1ficant fuel and malntenance sav1ngs can ‘be obtalned from
the. use of sutomatic transmissions. The Sprlngfield Township,
Pennsyivanla school bus fleet obtained operatlon and ma1ntgh—
ance cost savings of about 20 percent for vehicleg having
automatic transmissions as compared to similar sized vehicles
w1th a manual transmlsslon in serv1ce between 1963 TO. They
" have since obtalned greater sav1ngs with the newer automatic
‘transmissions (2). The Willoughby<East Lake Cit School Lt
District,‘Ohic, found'theiw maintenance.and;fue ‘costs on
QieselApoweﬂed busés- having automatEc tgansmis ions to be
apout 50 percent less than similar sized‘gaso;;ne—powered
vehicles with standard transmissions (3). .
Investlgate and 1ev1ew the economics’ of’automatlc"
transmissions for the dlstrlct s_vehlcle purchasesu, Better
Yehlcle performance, increased durability, and”easier driven

handllng are important elements in Malntalnlng fuel economy .

Ask equmpment dealers for. ass1stance EQ&fvaluatlng the

economlcs of your transmlsslon ‘choice” oxer the life of the

»

equlpment Compare the operatlon and maln;enance costs for
each type of transmission over the equlpment s life to
answer Question 4 for your dr1v1ng env1ronment.
. - L
F‘J,JRCHASE THE TRANSMISSION THAT WILE OFFER: ' T

-

- . 1. LOWER OPERATING COSTS S
' 2. BETTERSERVKHNGPERFORMANCE Lo
3 REDUCED MAINTENANCE EXPENDITURES

< b . 2 FOR YOUR DRIVING ENVIRONMENT '
. ~ g

(2)Bob1t Publlshlng Co .
“?)Ibld., August September, 1975.

" June-Jﬁly,'1977.

-

." @

ECONOMY
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9.2 PURCHAS]NG TO INCREASE FUEL ECONOMY '
QUESTION 5: WHAT TYPE OF TIRES SHOULD BE PURCHAS Q;V

-

Tires are ‘important  from two aspects. Firdt, tire con-

"

Jstructlon effects fuel use. At speéds below 551miles;per— {;'
- hour, tire rolling resistance consumes over half the

horsepower'produeed by the engine. The roliing resistance of

a radial tire is'substantiéily loﬁer than.cpnventiohel tires.

A radial tire can offer a 3.5 percent increase in fuel

economy (L).

Tire replacement eost.is a second factor  to consiaer.
Eire failures can account for up to LO percent of road fgil- ’
ures. Commereial trucking fieeté haVe obtained dperatingéf@.

maintenance cost reductlons by using stebl belted radial tires

(5). The averagéhﬁuel economy savings sreported i
mercial fleets haﬁxbeen estimated at 4.3 percent(6).

Grossmont High , chool District in Cellfornla has reported

. significant increases in t%re fffe from its use of radials.
The tires provided an average .increased 1ife of-50 percent
over thelr conventional tires’ w1th exceptlons hav1ng a 300
percent longer 1life(7).

Some fleets have experienced sidewall: fallure problems

w1th certain radials. Join the trend of fleets converting to

3

radial tires, but contact:peers vhoJhave made the switch to

make sure that a good tire selection is made.

] . . . s
(h)U S. Department of Transportation Draft J@teragency Study of
Post-1980 Goals for Commercial Motor Vehicles, Page VI-6,
’9 1976; also reter to Federal Energy Administration transpor-
y < tation studies @vailable from National Technical Informa-

tion Service and Federal Energy Admlnlstratlon, Washlngton

[

. . D.C. . .
, (5)Refer to fleet improvement discussions presented in
é§7 Business Joutnals, Inc., Diesel Equipment Superlntendent
~ Fuel Economy Issue October., 1976. .
(6)Diesel Equipment Superlntendent Fuel Economy Issue, ‘ {.
October, 1976. BN g Co-
’ ‘(T)Eersonal communicatiodns. » ‘ - h(
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9.2 PURCHASING TO INCREASE FUEL ECONOMY o ' ‘

QUESTION 6: WHAT FUEL ECONOMY SAVINGS ARE OBTAINABLE FROM THE
USE OF TEMPERATURE-CONTROLLED FANS?

As shown below, engine wear and fuel consumptlon -ar.e g o )
-dependent’upon-englne‘operatlng temperature. In spe01fy1ng

" the requirements for your school bus, a number of options‘are ' .

available to save fuel.
: : . : LS .
A cooling fan is only required part of the time, during

normal vehicle operation. Its operation uses engine power3

. all the time. A fan clutch or temperature—modulated fan “\ ..

reduces power demands on| the engine. Commercialofleet'ei- : \'

"perience has demonstrataﬂ an avérage of 5-8 percent sav1ngs

v

£

‘in: fuel economy from using the automatic speed and v1scous. 1 -
type fans. Cons1der these options in your purchases they \

can also be installed on the’ current fleet

s —Shutter devices are also avallable -to help malntaln
4 . .
optimal englne temperature. lThls option may be worth 1n— ‘ o

. vestlgatlon for use in yo ifleet if temperature control is - ..

a problem. High- temperature thermostats can also hefp the

englne to operate *n its most efficient temperature range for

better fuel economy. ' R . -

1 -«
. _ .
< o ’ - . . . .
- > - _ | |
FUEL CO@MPTION VS. OPERATING TEMPERATURE . ENGINE WEAR VS. OPERATING TEMPERATURE
. R - _ v . .
30 : / 600
20~ ' 400 |-
RELATIVF- S, .| RELATIVE
FUEL USE ENGINE WEAR
ICR INCREASE
EASE
IR 10+ {PERCENT)
| IPERCENT)
- -0 - . 2 0 .
[ % , : : . : :
-200 175 180 125 100 200 175 150 125 100

" l_e . ENGINE OPERATING TEMPERATURE (F) EN_G-WL&EBAMLE)_- ‘
’ SOURCE: FUEL SAVINGS EQUAL BIG DOLLARS'AT

McDONNELL DOUGLAS, DIESEL EQUIPMENT

. SUPERINTENDENT, OCT., 1976. . ]

] : . : B S . . .
. ) : - ”
' LA . ; 7.
‘ o v o ' S L PR
a ' Coe ' ~ ' ' “~a Cr '. ‘. 'I . ‘ ’
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: J\ 9, 2 PURCHASING TO INCREASE FUEL ECONOMY |
' ‘QUESTION.Y. WHAT OTHER OPTIONS "‘ARE, AVAILABLE TO SAVE FUEL7

i rUN

hJ .
<

DERATING THE EN‘GII)IE‘ . o ' )

If school buses in the flpet have power to spare, con—_é?
sider derating the englnes ‘to save fuel This §s .a slmple\\v/
procedure to reduce available horsepower and fuel consumptlon
Commercial fleet experience has demonstrated good fuel

savings from ‘this practice (8). i . 4

L
"8 .

TURBOCHARG.ING 9

L)

«

. : A turbocharged englne, avallable prlmarlly on d1esels,,
captures the waste exhaust gases and -uses this energy to pack

more air 1nto the engine. Turbocharglng 1mproves englne per—

o . . ’ \\j

., formance and reduces fuel use. A turbocharger on a 2h0 horse— .

power naturally aspirated dlesel engine has been shown to

improve fuel economy by over L percent (9). : :

‘ P \ K . . . - . 7

-
“ e

.- GOVERNORS | | _
An engine'speed govern&i limits the maximum engine speed
that_can be obtainedqd. If the school bus is dr1ven slower, -

this saves fuel. The use of a, road speed governor can be an

&

-_1dea1 solutlon when it 1s des1red to reduds max1mum vehlcle
speed w1thout changlng englne power avarlablllty
'Thls fuel saving equlpment-@ﬁn be retroflttéd to the

‘current flee%.. Do not overlodk .the opportunitieg for sav1ng
- fuel by retrofitting thle current fleet.

x : '.- 4 g .
(8) Eei;r to_the publlcatlon prepared by Cummlns ‘Engine. Qp

republlshed by .the Federal Energy Administration:

i.“, ”Trucker s Guide to Fuel Sav1ngs?hMane&?”b#%$ﬁ for
additional information .. Elso see the Federal Energy

Administration publication FEA/D=%%/068 which lists
available Energy Conservation pubIhcatlons.

[Y

{(9) Ivid.; 65,000 lb., 13.5- foot hl&h tractor trailer’ comblnation

' . S o *; '_ b .__
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9. 2 PURCHASING TO lNCREASE FUEL ECONOMY

QUESTION 8 ¥ WHAT OTHER EQUIPMENT IS AVAILABLE TO HELP THE
DISTRICT SAVE.FUEL? '

A

. . . .
Performance recording devices, alarms, and radlo equlp-
. ment can_help to save fuel. Each is briefly dlscussed

—~

~“USE RECORDING EQUIPMENT TO PROV.IDE. PERFORMANCE DATA WHEN THE ':.”E
DRIVERS CAN'T DO IT ALONE R 7 ? ‘

Rg\grdlng devices do nof save fuel dlrectly. They pro—
vide a mechanlsm for monitoring engine efflc}ency and fuel. use
durlng vehicle- operatlon Analysis of engine performance da%a'o
can provide insight into the type of drlver educatlon and
tralnlng that may be. needed to 1ncrease fuel economy in your

" school district. ‘ | A toow

Tachographs are typical of such‘equipmént._'They record
vehicle speed or engine rpm: These charts can.record driving °
'ﬁeriddS'from 12 hours to a full month. They may be used to
record driver-vehicile ﬁerférmance characteristics such as o £ /

. excessive speed, sudden braking, engine'lugging;Jand éngine |
~idling. These factors heavily 1nfluence fuel economy. This
1nformatlon is usef 1 in helplng the staff gr ive better by T

-

p01nt1ng owt-the mistakes that are made.
- INSTRUMENTS CAN BE USED TO INDICATE OPERATION PERFORMANCE
Instrumentation is available to’warn the driver when
condltlons occur that waste fuel. These syetems-cost betWeen

$50 $¢OO thEy ‘may be us.d-to monltor such things as oil

pressure, 1ntake manifold acuum, fuel flow, and‘temperature. t-
They help the drlveigséve fuel by alerting him when dangerous
or idel wasting conditions occur.

X \ ' , CONSULT YOUR EQUIPMENT DEALER FOR N _
i INFORMATIO ABOUT AVAILABLE ’ " o -

INSTRUMENTATION THA TCANHELPTHE e
" BUS DRIVERSSAVE FUEL o o

I - |
. g. b
S e AL A

oo 9';‘?“:«

! B

. T )
v . . it
v . DR .
. ' a4 -
. T : . . - v .. o [N >
. ~ - B ot
. - o . - .
A c R4 »~
.
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9.2 PURCHASING TO INCREASE FUEL ECONOMY
RADIO COMMUNICATIONS CAN HELP TO MAINTAIN BETTER FUEL ECONOMY

e

U d
oA

School ‘buses can be equipped vith a 01tlzen s band . (¢B)
radio for a cost of $125-$200 or .with more expensive businesss
band PM systems running from'\3$300—$l,000. Tbg CB unit is less

. . . T ,
< expensive, but its transmissions .are more pfone to,static and

L

interference than are FM fransmissions:

Two—ﬁay FM equipment is more powerful than CB radios--

from 10 to 100 watts more as compared to a maximum of b

~r

watts for the TR unit. The jicense guthorizes 'the school
P4 al : © . )

system acecess tn one specific broadcast band resulting ih'

exclusive nr near-exclusive use of the channel, depending

upon the area it "is used in.

Two-way radins offer an opportuniﬁy for immediate dis-.

patcher-driver communication and are valuable for re-routing

- . and emergencies. . — ) L .
- < d
COMPARISON OF CITIZENS BAND (AM) AND
FM RADIO FREQUENCIES
» N R T N L}
) . [
310%° 3106 3107 3108 3109
. RADIO HIGH VERY
. FREQUENCY MED‘SM v FREQUENCY, HIGH :#Egﬁéuzs
. BAND FREQU‘ﬂc | {sHORTwAVE) FREQUENCY REQL
- =
L - . .
s AMATEUR . AMATEUR 3 AMATEUR AMATEUR ‘
4 : 3 : :
: .: : : :. ELECTRQNIE
. : Mo " : CITIZENS COOKING
o S : : >} :
v | - FREQUENGY - : P < : . )
\ ALLOCATION ©AM uERo mLE : VHF.TV VHF.TV UHF TV A
' < m : dmnﬁ % 'PUBLIC% .
; by|g°' SAFETY '
- » . 0
O . :_J' / :.. d ‘M
: : N D ‘e
, - S :
) "N
’ ) : SOURCE: HIGHWAY RESEARCH BOARD, "RADIO SPECTRUM : KR B
o ’ FREQUENCIPMANAGEMENT,” ND. 13, 1972 o -
N S — -
= a ‘ - 3
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9 2 PURCHASING TO INCREASE FUEL ECONQMY : S : A * o . ) \
EVALUATING PURCHASING DECISIONS o ' ) ' ' _ R .
In addre381ng Questlons l-8/©n the prlor pages, "it will s .1

;
“be found that numerous optlons are avallablﬁ.for purcha31ng .o

fual saving equlpment. Each optlonialll require a dlfferent | N Al
, level of expenditure and/in general, will naqt have the same -

useful life. or beneflts as other equipment which could be

purchased. The dlstrlct should evaluate and classify the in-

vestments, based upon their beneflts and costs. The follow1ng RN

'pages offer guidance 1n performing the" beneflt and cost -

evaluations,ﬁor each potentlal purchase. Use the,methods_pre-

.

sented to measure the worth of each fuel saving investment:.
fter investment worth has been determined, classify'the , )
investments and rank g?km in order od value toJthe district. o -
c

-Thelﬁo@{owing‘criteri an be used in this classification.

~

= g = . .
o N .
‘ C N .
, - . . ]

INVESTMENT CRITERIA

=

1 -.'. | -._'4\ .
' -CRITERION ISSUE ADDRESSED o ' . . } 5
l;u Deéree of Necessity 1. How necessary is the+ invest-

. : : ment to save fuel? Is it
S 4 ) : needed right away? How will

it impact operation cost~ ' -
i savings? o
2. Cash Outlay ' 2. How much cash is required"far”

E 4 ~ the investment? Is the cash o .

N : ' LavailableV C ' ‘

T g% : . R .

E‘3.‘,Qistrict Benefits : 3. How lgrge are . the sav1ngs?

| - Payback L : ' How quickly will the sav1ngs

. ‘ . ' = be_returned°\ : ’

. 4. Functional Unit " 4. How.important is the!iﬁmestf : _Q.y

j ' Benefits-Payba?k ) ' ment for the oﬁerating anit to

' ‘ : _ reach its .energy sav1ng goals?

"5. Investment Risk ' 5. What uncertalntles gre. pres- o
o E - ent? .What risks are associ=
o ° v - ated with -the investment?

i e ? ) '. - . . . ' s

26 Resoufce Availability 6. Does the investment require

|

-~ _ - ‘ additional equipment, space or| -

"labor resources? . Agxe the re-
sources ayﬁllable9‘
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9. Z,PURCHASING TO INCREASE FUEL ECONOMY
FIRST LEVEL MEASUREMENT OF PURCHASING BENEFITS

<

Investment payback perlod (PR)- and the re:wrn on 1nvest—
meént (ROI) provide a first level- of measureément 1nd1c?§}on.
: {4
about the.value of each purcha51ng decision.

The' equation for payback periéd ist

N : . - B L
- S -
. . . ..

v “ COMPUTING PAYBACK -
’ _ FC '
.. ) PP = =3
: . where(FC = Investment First Cost Less
/ ‘ Salvage Value ($)

S .

Annual 'Savings ($3
o v
The dlsadvantages of u31ng payback perlod to evaluate
.fuel sav1ng strategies must be recognlged Thgy 1nclude ‘
L ) Lﬂ. No consideration to school dlstrlct cash flow.
- ' 2. WNeglect of the opportunity cost of capifal.

3. Failure to discoeunt costs ocecurring: at dlffe ent
times to ‘s common -base for comparatlve analy51s

On the other hand_the technlque has advantages which *°

’ ’_ * L o N . vE
ihcgude : L S D S -
N S 1, $r5v1s1on of useful data. for evaluation ) '
. _ ”"p%?poses T ‘U_‘ .
L 2. Offers a good analysls fﬂamework for short f
. é\ 'tlme period 1nvestments .. P
‘ . . ‘ ) * o rd
' . : i”' Offere\a\;:sls for investment evaluatlon when
K v the rexpec®ed llfe of ‘equipment 1is uncertaln
. Return On.investmént may be computed by:
. . . (» . . - .2
S oL, ' ° . CALCULATING RETURN ON INVESTMENTZ~
LY - - . ] .
o e . . C . . . .
! St RQI =. % x 100% .. s :
: ' .. ol > " - '
R .. ,.where DP ‘Anniual Strg}ght Line-Depreciation ($).
‘ . Over Equlp ent Life (L) Years ¢
£ .,'
- :%: ’ " .
A s ‘ R
N : ) . . 9 "_. ) -
| : » X "R N
! ' » . : . &
% - k
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s .
FIRST LEVEL MEASUBEMENT OF PURCHASING BENEFITS : T
DA As an-example in the use of the return ©on inv stment .
&ssu +t hat xonsideratlon is belng given to the purchase of a
diese owered school bus whlch has an additional first cost
of $h3,00 over its gasollne poqered countenpart The invest- .
:ment_datalls summarized gs follows: o S ' | "
.-‘ * A ) .
o INVESTMENTSUMMARY
/ ' v 1. Addiisonal first cost for diesel ,
‘ engine as compared to similar o o
Horsepower gascline engine ‘for P -3
N ‘the selecgted school bus: ) $4,500 . L .
- ™ L ) * - . . f I. ! - :
. 2. Added salvage (trade-in) value . Y - ;?
- » *of diesel over gasollne‘poweredr e L o
‘bus : : -+ $1,000 :

year as shown: ' _ Y ’ n

. .+ 3. Period of analys1s (stralght . . .

line depreclatlon): < T Years . R 2 . —_—
, Assume the school bus will be driven 12,000 miles . .

annually. Fuel savingsZETe-estimated"Bt 825 gallons ‘each '

'y

FUEL COST SAVINGS THIS YEAR .

* GASOLINE DIESEL

~ITEM” . __MODEL  MODEL -SAVINGS = .
Average Yearly Fuel ' . _
. Used, (Gallons) (10) . 2,000 1,175 ° 825
. - . . . .* . ! \
FueI"Cbst‘(ll)‘ _ . L oo
Nontaxable Fuel @ 5T7¢/gal 1,140 C - Y = *
Nontaxable Fuel @ 52¢/gal =~ - ' 611 _ '-*\\\\ ‘ .
Estimated Yearly Euel : : Y ' . Co
Sav1ngs L L .- S ¢ $529 R .
~ o, . . T L'f
) Vehlcle downtlme and maintenance sav1ngs are estimated S i
as $S7l annually. ‘ S R
. . » .
. o . . " B P . ' Tt ' . ) ’ . o . .__'.'7".' K
W ' o ANNUAL MAINTENANCE SAVINGS 4 ' F\}\ o v
Manﬁﬁenance Labga & Materials) ’3 $.571f ‘ N
. .. /Baség On $470000ver 7 Years(12)/ o L ) -
(10)Ur' =Syburban drlvlng env1ronqent assumed o R .ot

. . f
N ) : : . V. . N .
. ~ A} , 3 - A
C h T " . ' . : : .
‘. . . . o < Lo
Ao rovaui oy e B . 2 } - . o 5 . . = S -

(12§Assumes diesel will yun 50,000 miles between top end . I TR

(11)Enter your fuel costs- heré when erfarming’ the analysls.

1nspect10ns and 125 OOO mlles er more between maJor . ' . #:
-overhauls. = . » : . e >~ .

- I
* * (4 M . - : L] . -

- ' ° . . o a
"o . - - L e

- R . o - . - o w . B Yy oo
. , . . conomy " ¢ |
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9.2 PURCHASING TO TNCREASE FUEL ECONOMY" ' . 1 N

'FIRST LEVEL MEASUREMENT OE PURCHASL&G~BENEFITS T $-
8 : .¥ . The annual dollar savlngs for th— ﬁfample dlscussed i .

R BSHMATEDAVERAGE‘

: total $1,100. L - >\» A
. . ) ° N J . \ -, T . -

3

Other Savings $' 571 _ .
, @ Tota?'ﬁr@ings.\ . $l,IOQ _ f&.

: A
Fuel Savings $ 529 *

hae ! . o e -
. . )
’

'Using the information presented on‘pages 82 83 %he p%{

back period for purchasing the’ dlesel powered bus lS (13) )
. .1. .
. - > . 24 ‘ ¥ . o
L. '-‘\PR =_EQ~= E}rst Cost - Salvage Lo PR
- o, w : AN $i .$ Sav1ngs . .
v 500 - $1,000 ) '
. = 2 : 3. 2 Xears
o ST . -
T : ‘ The,(yéarly) stgaight-line deprgqiation valﬁe iSJ(iQS{f
. 'I. . s . -, 3 .,
o o~ W rc §5L500
S . Dp % 2
LT o > ,L ‘ ST Ye

The return on in%estmen@ is  calculated 'as: - P “%”;s“x

B -- : ’ = iR oo T kgl
IR N . $1,100- $5oo \%17 f? oo N
§ R L $3.560 MT AR T T

P . . " - The purchase of a dlesel eng;ne'forgthe school bus %poks/

¢ e : . N
St follow1ng pages. . ' n - { ’:w: ; B B

- A
el .

.
~~
.
¢
-

' ENERGY CONSERVATION PURCHASES AREAMONG * .
L © .7 . "THE MOST ATTRACTIVE INVESTMENTS THAT _ o

THE SCHOOL DISTRICT CAN .MAKE S .
NN - . " . . / . . ‘- | . . . ) . .. i"i,_,‘_% ‘.

e

[ \ [

. . A . H o “
. . . . N :
-] > . L . t?

(13) Value ‘of the diesel épglne, note'thaﬁ”you should us@.fﬁ

at ! \ \v}
§ . .“ ‘ . -y ) v o < \ . . , A - “. . .
I ' T : v ' . \ ‘ e
- hd yrow Y] <
&< O B
- : A g
’ L i ) A
i L S r ’ 3% o .
o L ' . ‘ Q& ) .
i I3 9. . 3 .4 R
<’ ' ) . v ‘e
\ ' ~ . . PO
> ™~ » s G0, - Vet

. T ANNUAL SAVINGS . _ . &

attract;ve, it w1ll‘@e evaluatgd,aq greater depth on the_ }’;Qﬁq

a \“ .
P your deprec1atlon scheduie fbr mhe compgtatlon ' &&é;‘f

v . . : . ) . D P - ) . . ; . ‘_.. B '“". .:v‘,ﬂ %l_.- :" , ll‘.
PR R ", ., ROI =;¥§*§f*- X '10@5- o ’*éh\f;-Vf_[iﬁuuﬂJ
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,RCHASING TO INCREASE FUEL ECONOMY _ _ : .
\OND'LEVEL MEASUREMENT OF PURCHASING BENEFITS . o e .
”fSecond level purchasing analy31s 1ncorporates an allow-'
,;ance ‘for the time value of money in the form of a dlscount |
f_factor. A dollar held today 1s worth more than 'a dollar held R '*1;-“

.in some future'time period’ bécause of the suse of that dollar -f”;
”ﬁbetween now and the future. Present worth analysis(1L) .offers *'Zitrik
'--a way to- evaluate future savings in terms of today s dollars. -

' Present worth analysis offers a method for eyaluatlng

.beneflt ;BET}ratldg (B/C) for thedd}R::;ft s investment. The

formula for”calculwting-the benefit-cos ratlos of fdel éonq.. : d_. L e
o) >
. servatlon 1nvestments ts shown below. Examples of unlform - :
=present wprth factoﬁs used in the calculatlon are shown on _ :
g\page 88. | - ~ T ' , L .
" The internal rate of.return'(IRR) can be computed to - _ oo
_determlne.the dis®dount rate. Slmglarly, school admlhlstratlon )
- may specify discount' rates based upon such crlterla as bor—
" rowing .{interest) rates for financing the 1nvestment I .
. . . . ) ) ) . . N . \\. '
BENEFIT:COST ANALYSIS R o IR
- B . Benefits  Uniform Present Worth ($) L . '
- C Costs First Cost- ($) .
. . . . : tol . » §
_‘.1\ . T - ! , or - ' ‘1
P ' ™ ' ' ' o e ]
S .B _| Annual Savings Present Worth . e )
.- C ($) x- Factor A :
. . 3 First ) ’ : e
P ) . Cost ' ' .
R . - ’ ($ )l\ o ; - ’ t
. - * °
' &/ . ' ' s
. | ‘ . . ) | . o
1 .
. -
b % . .
. ‘ ) . Lo — -

(1h)Also.referred to as Present Value Analysis; the term _
’ "Present Worth Analysis" is used so as not to confuse the
reader with the. "Value Analy51s technlque presented in
Part IV. ' . ..

. .
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92 PURCHASING TO |NCREASE FUEL ECONOMY S .". ) - . ' J \ -
L : SECOND LEVEL MEASUREMENT OF PURCHASING BENEFITS e .
W'igf.f;‘ . : Recogn1z1ng that fuel prlces will 1ncrease in. tHe .
. .fgture, the benefit-cost ratio equatron‘iyould be: modlfled to B ﬁ
4:;.; take thls into con’lderatlon *The . average annual fuel cost., o

.

inere&ses over equlpment life can- be determlned by the

.
,

»

 follewing relatlonshlp

s‘,.' ’ i d AT - .» . . o N
- S . Average Annual { ‘Average Fiel juel ‘
LA .. + Fuel Cost = . - Prlce ;
» . =3Price This Yearlx
: - Qver Investment ($/6allon) - Increase__
s : co Period ($) . ST ' Multiplief; '
' ._ . ) ° . . . ‘ b '
Y' . The fuel prlce 1ncqease multlpller is computed as’ -
follo&s; < : ' : o o : "

-4

s .0 4 N . ‘ P) ’.'
Fuel Price. Increase =[Ql + £) - IW(Reference .

' Multiplier f x N J page. 88

4 where . ’ t -
f = Estimated.Annual Fuel Price Increase . (%)
N =

>

Analysis Perjod (Equlpment Llfe) Tears -/

'.The benefit-cost ratﬂb equation shown‘Pn Page BS‘pay be. ' 7

written as followg to incorporate the fuel cost considera-

. "’\\ tions: - 5, )
o - v BENEFIT" COST ANALYSIS METHOD
‘ ' ’ GIVING CONSIDERATION TO FUEL PRICE INCREASES
- - All Othér} '
0\\\ nnual " Average ,
N Yl Fuel Fuel Price |  Annual x[Present
- o B Savings © Increase Savings Worth } o
o . B (8) . Mnltiplier— () Factord (15)
| c First ror ‘
: ' . . LW Cost -
' - ($) ‘
T ) | » ‘
. A_ ,r
& -(lS)Ave{age annual fuel savings = annual fluel savings (sav1ng
) " this year)* x fuel price inerease multiplier. ‘Also /note that
ael ., First cost = investment first cost less salvage value.

38



‘on pages 82- &h

S ) F.,.\\ , -
Assumlng a dlscount rate/of 5 percent the present worth

‘factor is-deter 1ned to’be 5. 786 for a J year, llfetlme (refer

:to the table on‘page 88(16ﬂ5. o ‘ ' .

]

" An annual fuel pr1ce/1ncrease of 12 percent is projected
over the T year analys1s/per10d The fuel,prlce anreasg
multlpller te represen//the average fuel price bas;a upon the‘

proJected 1ncreases o/er the analy81s period is computed to

o i . { 1. . T_. .. _’ ’ .
, Fuf/l Pricd JJ4ata12) -1 12.21-1,0 | ; 4y
Incregse MulthAplier (,12) xllT) .84 ‘

/

The first gﬁar fuel savings total $529. Maintenance ..
cost sav1ngs argé estimated to total $571 annuafly (see page .
1
83). The f1rst cost of the 1nvesﬂhent less Salvage value, is.

'equal to $3, 5@0 (refer to page 83). Enterlng ‘these value. into

the beneflt—%pst ratlo equatlon Qn page86 results in:

S $3,500 7

- f -é.;[ffkseb-x'l-hil,+‘$57l? X (5'786}]

) = .,2.20. '

/»~ R 500 $3,500 <90 .

s ¢

. / 3 - . : )
" The purchase represents a profitap¥le investment and will-

retnrn' .20 1n savings to the school d1str1ct for each

invest®d in purchas1ng the Q}esel -powered bus.

) 4 »

t

(16)Use the formula shown on pag 8 téﬁcalculate present
worth factors {(PWF) for other Wiscofnt ratas not spown in-
rthe table. . y : ¥ .

(lT)Refer to the fuel prlce increase multlpller on page 88

i .
o ~ <

A e

-
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BT ; A -
B T . Do
' ‘ T UNIFORM PRESENT WORTH FACTORS
- ' . DI_SCOUNT RATE (D)
e LIFETIME , & . ~— 8 e
B . : !L) ‘ ‘ " : 1% S 5%, ) 10% v{ .
o -1 - : 0.990  ~ 0.952. . 0.909 -
/ 2 P 1.970 1.859 + 14736
-3 i 2.941° ~2.723 ~ 2.487
T 3.902V.  3.54L§ . ;3.170. "
.5 7 4,853 o329 3.791
Ve, BN ;. 45.795 , 5.076 " h.355
7 6.728 5.786 . * 14.868
8 7.652 . 6.463 5.335
. - 9 © 8.566 7.208 A 5.759 ..
10 . 9.u7l , T.722 ) B&.1ks
- gl 10.368 3 8.306 6.495
[ 120 11, . 8.863 ' 6.81h
- 13 13k 9.394 & '
1k .oog& 9.899
- 15 . 8 65 0.380 :
! : 1’?/ / . - &,'838
1 : .27k -
. 18 ¢ . 690 e
~ 19 . .085 i '..L_
20 N . .)462 . l &P l‘_
25 22.02 .09k : :
30 25,808 151372 - 99
~ \ 40 16.37k .
#, b W ° . - "'.Ff.". . ' v I
| . ' g
. o
PRESENT VALUE - ('L(:—':—')—NL Use,rthe“'-ﬁ)rmula for rates .
not - shown in the: abgve table;
- ’ WHERE i = DISCOUNT RATE ) | ,?w ¥ 4 i '.":'3"*"*"%./, ’
T - N\\_)NVFSTMENT PERIOD ;’ _ N )
A : A .
!/ ' '
FUFL PRICE INCREASE MZILTIPLIER VALUES
ik ] ) : .
7 'ANALYS!S PERIC?D . ESTIMATE ANNUAL PRICE INCREASE )
SR YEARS (N) = | EL 8% 2 12%. . 6% ] .
3 1.0L / j;nl_.% 1.12 © 0 TRt | €
5 \/_!_\ 1.08 -i:"'_,.’l. : 1.27 1.38 . :
"\ o 1 '1.13 Eo1.27 A.bk 1463 ‘
\ 10 . . 1.2b_ o 7o1.bs 1,75 . .2-18
N 15 o - 1.33 1.81 _2.be" T 3L |
5"\ 'REFER TOPAGE 86 FOR F}JELPRICE INCREASEMULTI;LIER\EQUATION (. v
> \s N l
O “) _ * C e ‘- : , ' / <
) ‘ . . - . L ‘e VA

-~

1

/

Z‘- —
s



1MMARsr OF" PuthAs:
[ G
Rhylew the &15

'@etermlne where new’

pcdnemy.y Con51der dlesel powered automatlc transm1551on

school‘buses WLth turbocharger cﬁtlons t%at use radlal tlres e F",>\!

3 tb help the sqhool dlstrlct obtaln optlmal fyel ebonomy when

e
-

econom ally fea51ble. Also rév1ew the- opportunltles for

retrofittlng‘the current fleet by taklng advantage of fuel

SRR

-sav1ng mptlons such as englne deratlng, radlal tires, and

L

r;u tempd&at&re—modulated fens, amongxother measures that were e
E}scuaﬁed~w"00mpute the beneflth ost ratlo {or eacn fuel L ]
g;qecqnomy investment and rank the ;mvestment- ‘j ‘ ) ’
Y '—ATTlPS that can help t he dLJ%rlCt hold down costs in an | s
. . era of.spiraling 1nflatlon 1nd1ude“- - .)_: - A
. .}ﬁl '”5 1. Purchaee ﬁesel powered school buses. ... .
nfﬂi\ o 2. Look &t the opportunltles ‘for further _ ) . ifrﬁﬁ
N - Co increasi'ng diesel fue economy by T ’ R 1L S
! , purcha51ng turbocharger._ o , y 1 P

.!'Rev1ew he beneflts of radio ;

communl atlons. ¢ . .
; N . -

3
o ’ g&. Conlmi‘det derating engines of the
' ‘current fleet if vehicles' have power'

’ -

¢

~ X
.

A tq sparj . ]

N ' " 5, Make use of\}dernors when_necessary' ﬁ_‘-
N ' to save fuell : : :

/;/ ' 6. Specify |a fan clutch or teﬁperature—
e /. ‘ modulateld fan to red/}e engine powetr * &

L , _ -Qfmands. §
) ST, 'Conbide a high- temperature;thermqstat ‘
. or shutt ers for your school.bus. td help
. " 'keep the ‘engine ip the hlgh eff1c1encx
) operatlng ragge.“ :

. .
i
;- - . L . x

. . “\ PURCHASE A SMALLER BUS! . L o




9.2 PURCHASING TO lNCREASE FUEL ECONOMY ik TERE T
SUMMARY OF PURCHASING TIPS CONTINUED

?

:} 8. .Use radial tires.

a

. 9.. Perfopm a“g‘neflt coat ratlo analy@is
- - to. evaluate equlpment purchases.

I
L ' lQ. Ah mlnlmum, compare fuel samlngs payback
p(;y'|~ ,U"'and return on 1nvestment of equ;pment .
R : purchases... S A s
) - Hg”t ll.'*Develop' 1flcatlons for the purchase of
i all equt that uses energy . A
S . 8 ~i - 1o, Do not purchase 1nferlor equlpment to save|
- s f v i money if it uses‘more energy. ,‘ :
?_L-”J,f" "y . . 13. Purchase the smallest bus Wltﬁ the smallest
LR o .o . engine’ offerlng the most efflclency that

fulfills transportatlon needs . . T
\J . !

Select'school buses w1th streamllned

frontal de31gns whenever poSs1ble T i

Select the smallest engine- %hat is adeq&ate
for your dlstrlct i) pOwer needs- {“‘

',\.

If. p0551ble, seleot an englne vehlclé com—
“‘blnatlon that can ‘be ea51ly and 1nexpen31vely

malntalned and wh}ch offers thei&est fuel
"economy for yoﬁr dr1v1ng~env1ronment

W ' . 1T, apec1fy a low numeﬁlcal rear- axle ratlo.
“i7‘ L s 18. aelect only the pgwer accessorles necessary
T L, \A . or securlty and Bafety.:, . .

?Ag R :\ ; g9 Purchas'e 1nstrumentatlon 1f the ﬁrlvers

cannot &Q it alone.f . 5 b

T . 'J?o. Don! t byy gaséllge w1th octane . hlgher than

3

- N . ‘ is necessary to ellmlnate knocklng.
.'.‘. L f

2].. Select twne trahsm1331on tham offers the best
performance in yeur dr1v1n§ env1ronment

22. Use maintenarte ‘and fuel eeonbmy historical

f?_.‘ . T ~ 1nformatlon for dec1slon maklng
Y ' .o : "
i ‘ . 23. When practlcal Order parts and supplles in
. / volume to obtaln ,the best price.

v ' 2k, If you have a small eret comblne purchases.
R . with other dlstrlcts to gain purcha51ng
‘power . TS Lo ~

'l B
- i LA

" 25." Purchase fuel byithe truckl@ad to obtain

JERIC




SUMMARY OF PURCQ}SING TIPS : CONTINUED

_,URCHASING TO |NCREASE FUEL ECONOMY S &

26.

27.

. 28,

_center before purehas1ng, include fuel
.economy considerations "as selection

N . _ _ : : . PARTYV

/ B T P I ) GUIDELJNESFOR * |

Lo o o ’ R _ INCREASING FUEL',." .
.‘ - . R ... .~ Econwomy "

Base . all purchase decisions on- flegt _ N
performance data. ’ A e , R

Standardlze the fleet as much as possible - - - - - L
to allow for bettqr; inventory control’ and o )
volume purchases, this also may reduce y
‘malntenance trainding needs and result in - : L ' ST

© better vehicle servicing.’ .

_Have a used buS checked, by a d;agnostlc Lo

criteria.- 7’ : o, , . - ; . + "
Inventory parts and order for a full school
year on a planned bas1s to obtaln the best » _ 'Y
price. . , . : . o

. ~—
Keep abreast of new equlpment that saves

fuel.

Ref?g;lt tie fleet to save fuel the : - v -
retrofit of an eleetronic 15plhpon . : _ f\
system 1s an example of* fuel sav1ng b '
practlces

v L

Replace or repair buses that use excessive T
v;yel as soon as it is economlcally féas1hle . \§
© . ’ r . .

» . K ‘s i
: : i

4 G o

~ -

PURCHA&NGISANIMPESIKNTPART T 3 .
OF FUEL ECONOMY MANAGEMENT ‘

MAKE THE MOST OF EACH DOLLAR. ' ° - ¢
PURCHASE WISELY. )
PURCHASE FOR FUEL ECONOMY. ' oA

’ \ -
-

~
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', 9.3 DRIVING FOR OPTIMUM FUEL ECONOMY L
. DRIVER ATTITUDES"AND FUEL. ECONOMY

Driver motivation 1% a very 1mportant element’ in. the
distrlct s fuel economy management progranm. School bug vf_ _::ﬂ

drlvers, for the most pa:},‘are not hlghly tralned speclallsts :

.Aﬁijf;i§ ' who have'spent several ye&ars in preparation for the’ task that o
o they must perform._ th they %gé_make up for fhls with a

-proper attitude and "behlnd the wheel" experlence.- By
exerc1s1ng goad common sense an@ having a 51ncere des1re to ~ -

'+ save fuel they can be highly successful in dr1v1ng safely

and in squeezing more muyes from each galloﬂﬁbfifuel if they

are properly 1nstructed ahd mo 1vated. Attitude is the. b C
. NS f ’
, : .dlfference between success and fallure

, . . * o .

- . '

| x/‘

Y
s

~

7
(1

- '? . ' The dr1v1ng staff should ‘be trainéd to use technlques

- p B tRat offer improved fuel economy Incorporate a unit on '{

‘"driving for .increased fuel economy" in the training program.';

: ACTES ~Each drlver must accept the respon51b111ty ‘for the vehlcle

assigned--a very special’and very expens1ve vehicle. (Pro&nde,

drivers with .the kﬁowledge and rmotivati gBP drive safegf and

I ] to consérve fueli 4{ CT _ , , VH' .
" This sectiz:)offers ips for motivating'aéd training ‘-.,7

N Lo . the d;strict's hool bus drivers to'dfi&\vfor more miles- -per-

i gallon. Driving (rAct1Ces that 'lead to greater fuel economyf

% M are listedson the followzﬂgxpages These practlces can be

incorporated int~ a unit on "fhel economy', in the driver

C- training program. Prov1de.yoﬂ¥ bus drivers :witn the infor-

mﬁpjon they ng;d to Arive for more miles- per gallon, mativate

RN

“them t o ?rivo safely and to drive for greater fuel ®Bconomy. .

'ERiC‘ -l . : R ‘!’.lkyé \. ..' tff .'1,j
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v
TIPS FbR MOTIVATlNG DR'IVERS
TO DRIVE FOR GBEATER FUEL ECONOMY

Re-examine the driver trgining progrgm; brimg #t mg, ' . ¢ /"
't@ dete to meet the dlstrlct's fuel : conomy managem nto.
goals and obJectlves. ' L , _ . " / .

dlscuss this “in the,drlver tralnlng program.'

*Post weekly or monthly vehlcle and d¥iver: fuel’ consump—‘{- E f;;
‘tlon 1i sts, glve drlvers recogﬂitlon fo}*a.jpb well done. o

} Post ‘a hart comparlng current fliel- savings. to the f ,ﬂ’f v /:
i district's fuel economy‘'management goals.: Show the <. S
i staff how much fuel has been saved : '.; ‘ )

Use driver progress reports as a mechanlsm for keeplng .;Q
motlvatlon high. . . ' v ) . '

T ‘ Place fuels economy. llterature .in-pay. envélopes on &
"perlaﬂlc basis. \ . {« ' E

Publ;c;ze good performance, gi&ve the drivers .
o ‘ recognltlon R - N T~ S

R

ﬁ ) .
.{{ > Ap?recyate good peﬁgsrmance; thank driver;~fox iljob . : -
1

well done. b

Selicit ideas from drivers to improve fue

-

ecogomy

performance in th school dlstrlct

\ - . \ .

o »
’ - . . T D et are s —— 4 ——— in = oy § = £ g | St s e = b

AUTUUU S som o mm—m e 4o — .

. . - - . . a~—r

. . . ’
‘ v
;

/ 'y N . .
. ) ‘ ‘I' ’K—
¢ i : “ ' B B 4 .
. o EXPECT MORE. THE DRIVERSCAN DO IT. yL

L e GIVE THEM REASONS TO DRIVE | S
~ . FOR GRBATER FUEL ECONOMY. |

- N\ - \.) R
4 = t .-




93 ;-’tfﬁl@-lmé'#on oLlMUM ‘FUELECQN‘GMV
.:;qu start thelr ¥uns,.or at least Qass a week, ls_ah?f

".[{:' for dlscussing both ‘fuel econom

)

/" N
and safety prob ems¥. Derers'
‘n:,‘ llve Lﬁ dlfferent parts of ﬁhe communltx.f Such a meetang

v
. : allows for Q%scu551oﬁ‘of weathev/condltlons, detours, road.&ﬁ
'Qf?ff »Qyzards 'and other factors that can affect fuel. economy and - :
fF",“}g‘” safety This meetlng also grov1de§ an opportunlmy for ',flwé f;fii
K -"@ drlvers and seﬁerv1sors to dlscuss other 1ssﬂes cf 1mportqﬁ?g:
- /. . v. a2t ‘E‘
S L DRIVER VEHICLE RESPONSIBIU('HES ‘-'.'f,_f’ 7 T I
e _ THAT snouw BE A PART OF EVERY MANAGEMENT GRAM B Jvﬁ-&% -
N B Practlce a regular program Redil dally vehicle 1nsg§cﬁion '& ::5
’ Q;V'"i using prescribed procedures. - : :_5 _ L . %?’
Tt ' Make sure that «0il and water levels and tire 1nf1atlon‘ X
N & pressure are proper and that no loos&k ires or: Hoses' L '}
- ' gre present . . e :_ 1:%
%.?‘ ' ' : . ’ ’ ' ' \i s ; ’ ° s.b‘".;"r T
“Listen for trouble-—qﬁke sure that the englne sound%. f”g"k
) ‘ right and no .unusial noises occur: : P
‘u 5 A ' " :.‘ -‘
- NFeel for troubl e~-make sure the brakes\hox;vthe G@ﬁﬁéle T
4 l_d fand it accelerates properly. .- o _
Look for. trouble—-check all gauges tQ make éure thEy lﬂfﬁﬁ
' I are reading correctly. ‘:,.5_” SR R
- ' . K . e 1--'-_?. 5‘. y . i, .. ‘
;% _ , - Smell for frouble——make suré ‘no unusual odors\are e '7:7§?
’ ' present, , : , - e ffﬂg§"'" :
. ' - - A ol 1
| B : ) S -
‘ ¢ ftentallyealert. : : o a o
'5 \% . S oL . ° b of R
. Be physically alert. o . ce o
' . . . » | . o ) . . o
\ i Report .any occurrence of a vehlicle problem.
" R Last, but not least, drive defensively and drive to
_3% 9 save fuel. . ' s
" , . @ ‘, .
3 i - ‘A .
L\J : \ * . . -
v N ' R '
apperrliveet. PY >\ )4 : ’ ne
Py ' v ¥ “% ; - 1
3 ' ) - : )
AN o - 7 o
: ' o v A
, . 106 | # s o



The drlver is w1th the bus(ivery day and is the gsfson

‘mosﬁ llkely to notlae faulty veh cle operatlon which éan Qn—; 

crease fuel- consumptlon. Drlvers can prolong the meohanlcal

llfe

.

'economy eXpertlse pays numenous d1v1dends.
~

of each bu& by maklng ma1ntenance aware pf problems.; l35”“

Emphasls K,on driver reqeducatlon to 1ncnease fuel

&rlvers have about their equlpment and the fundamentals of

Y

["~operatlon,ezke better posltlon they are in to drlve for

| .- ma,x1mum '%'11

economy.uh, ' s

-

' Enforce”a'maximum‘é®eed limite

.copsumption in your opération.

—

MANAQEMENT TIPS FOR HELPING DRIVERS SA\KE FUEL .

- ’

Re-educat® drivers to use technlques that lead to

increaged fuel economy;.refer ‘to Chapter 5.to feview"f b

'

- the factors that affect fuel egonomy. 4rmjf

o

Hold workshops with maintenance and drlver personnel
on a periodic ba31s to consolldate fuel” saV1ng
knowledge.

~

Train new drivers while the bus is "dea headlng to
save fuel. - oo -t #
P ] . - ’ .

v

Make ,drivers aware of the fuel economy penaltles of un-
authorlzez/gtops .

Make,driV rs aware of the fuel economy penalties due.
to unnecessary engine idling. «

Develop 1n€en;ives for reducing vehicle fuel

[

'Post fuel coggumption results; reecognize performancew

{

. f Lo .
« 0 .' I

\ ‘s INCENTIVES AND EWLOYEE RECOGNlTION L v
L FOR A" JOB'WELL DONE" " ° e '

f ARE AN IMPORTANT PART _ . | n ‘7
. OF FUEL ECONOMY MANAGEMENT.. » -

The moré §nowledge'%-'“f
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93’ DRIVING FOR OPTlMUM FUEL ECO Y.
'“"FUEL ECONOMY" AS A PART OF -
'Ihcorporate a unit on dr1v1ng fglfbetter\fuel @conomy

DRIVER TRAININ& PROGRAM

.1nto the tralnlng program and test drlver skllls 1n the road
coowt el test

.~ - . . : g ' .“

» _ ‘ S L |
The crlterla ‘that allow a vehlale to obtaln 1ncreased

-fuel economb are simllar in many respe%;s to the ba51c

.shllls that are needed to drive more sa

ely All School : '

4%; ' bus drlvers should be examlned to make, sure that they havé

v

.Startlng and stqpplng the veh1cle——hav1ng\skllls
. to accelerate and d@celerate gradually. o S

'mastered these SklllS 'l\ : ’ ’ {' | ‘f 1.

%

SCHOOL BUS DRIVER ROAD TESkSKlLLS N .
THAT LEAD.TO FUEL SAVINGS - T

Pre-trip inspect10n~—check}ng equlpment'thet
affects fuel consumptlon such as 0il level and
tire inflation pressure . 'a¢

\ :
Driving maneuvers——passing” turning, and dri#ing

- vehic 1% miles-per-gallon; looking ahead to avoid

at &4s constant a speed &as is possible. to maximize
dangezous and fuel wastlng situations.

togglng——shuttlng the engine of £ when the. bus . a
will be stopped for more thép 1 mlnute ; :

br1v1ng speeds--malntalnlng speeds that are safe

Pgst- trlp——recordL?g fuel consumptio;and reporting
problems. - cL B

and result in more mlles -per- gallon.

o

[ Y . ) . o
. +

R h Y

P ~ B3
- P ' ’ . .

- -
. -
-

PROVIDE THE PERSPECTIVE FOR DRIVING SAFER : " -
AND FOR DRIVlNG TO GET MORE MILES-PER- GALLON. v

i



L Y4 —

. talned adtil the eng&ng,has warmed ﬁb o a

M GUIDE tmgs FOR; _.;;,
L : INCREA&NGFUEL*“

' trouhle, feel for- trouble, smell for trouble,

© listen- for-%rqn le. o \. . ' oL Ai
DR I o |
Drive away .soon a turning on the engine, prolenged

"warm up" is hot necessary., Drive slowly until thd g
" engine warms up. Maximum ,fuel economy cannot be ob—

¢ v ) T :
- Gradually increase speeqr—Jack rebh;t sterts &re fuel . !fw
o westers and cen harm' the engine. . - %
’ - ;- L‘\ . ~°, s
, Run through the - low gears gently , but quickly,‘in}o '
! t ke higher gears - which are the most efficient fue y
ecoFomy range. N — : 1%.
)  SHIFTING FOR MORE MILES-PER-GALLON SRR SN
Ve ) _ ,'4 e
. - /\.. - o R \ ) . \ -
Don't lug the engine--this plages a s ére straln on, =
components such asrgfarings and, cylin ‘walls and
results in premapV' engine wear. : -
' ‘5 TYPICAL MILES PER- HOUR TO BE RE‘?\CHED o o . N
B P ' ) ,—-BEFORE UPSHIFTING OR DOWNSHIFT!NG )
" TWI to 2 Gear _ T-15 M.P.H. 5 to b Genr, . ".30-35 M.P.H. B
2 ro 3 Gear 10-15 M. E H 4L -to 3 Gear’ 15«20 M.P.H. ‘
@20 L GearX . 20-25 M.BuH. 3 to 2 Gear 5-1¢ M:P.H.
4 46 5 Gear 30-40 M.P.H. J? to 1 Gear St
- L ~
:Note: h&&'vill vary slightly depending on the englgé\meRE, .
transmission, gear ratio, and %frrain ' s
- - « — .
| Source: California School'Bue\Handbook, 1976. -

Don't skip gears when upshifting with a load
Shift into.higher gears as soon as possible without_
1_lug51ng the engine. . . L.

T
- . .

L



ECONOMY e

w
]

-,

INCREAS{NG FUEL -~

St

TIPS LN DRIVING FOR_FUEL ECONOMY,

o]

9‘3 DRIVING FOB OPTIMUM FUEL ECONOMY ‘ ' N

\\ -
e~/
Observe speed limits; keeplng the vehrtle?s speed

-low of?ors safety and fuel economy benefits. d
’ . ) \ -
Drive slowly on‘udﬁ&ved road’s and roaﬁs w1th sharp\
projectlng stones. ' Lﬁ R 4 . o -
. o . _
Drive slower ‘Ch curves. —~ . =

> .
\ L _
Dr&ve defensively-and braké sparingly~-every time
the brake is applied,-inertia.is  reduced.arld extra

1

fuel is required to bring the 'wehicle back up to
cruising speed. . : ‘ 2
Keep proper distance between the bus and e, vehicle

in front of it; driving too close is a sarfety hazard,
it also necessitates extra braking demands.

. 8 _
Drive at & steady and as negr as constant a speed as
is practical. Keep an eye on traffic far ahead of
the bus tp.help plan ahead -

Change lafes smoothly; don't pump the gas pedal 7
unnecessarily. .

Don't ride The clutch--never use .it to hold the
vehicle on an incline by slippjing it. T Te—

" When approaching a hill, build ub speed gradually,

but _early and Ywaintain it until the vehicle is near
the crest--reduce it and_let the potential energy
of the vehicle power it. to mainta%n speed.

Use. the same practices when driving back to the bus

terminal that you would use when transportlng
pupils.

¢ 4

MAKING DRIVING FOR FUEL ECONOMY A PERSONAL: CONTEST.

N )_.



PARTV

- ~
o . n- o g GUIDELINES'FOR .
. N 1.1 - . ‘  INCREASING FUEL -
- o N \ ECONoMY
9.3 DRIVIN #0R OPTIMUM EUEL ECON\JMY
)t yLEU A
a _ ~ TIPS IN STOPPING THE SCHOOL BUS .
; If thea bus is going to be s opped for‘pore th%n 1 ' ( <
mlnute, shut .the engine off. , , ¥
.'ﬂ ' / . ' ’ . R R [}
Never speed up t§€~eng1ne be{o equrnlng off éhe 'k ' - .
.1gnrt{bn. N . - St X : S e

‘ , r » i Lo . ( - o .
. . : . w . \ p
B RECORD K?é'PING AND FUEL ECONOMY

. » - .
Accurate mezsurements.are an impouj:j; part of obtalnlng

ahd_maipﬁaiping good fuel economy.

‘e

Recoyd fuel use dally-—
"to the nearest tenth of a gallen if poseible. ‘ ' C
L Try to have the fuel tank filled up ﬁd»the same leve%

\/, each time. Alse try to have: the bus in thg.same pdéit{on“'

dufing fill ups. This will allow more accurate gas . mlleage\

1nformat10n to he reborded

Today's fuel tanks are 1rregular in shaﬁe/:::\gan contain

air pockets. Fuel use should be recorded d&lly, but f? is
better to calculate fuel consumption over a span. of at least

three fo’five fiil—upq,to make s%ze the possibilities of -

Ed

error -are reduced. > R S - I
s '\ Use the following table as’ a guide for recording.fuel—
.eeonomy Compare: the economy 1nxsubsequent weeks. A E ‘%'
frequent check of the miles-per- gallen w1ll ideﬁ%ify oo
potentlal problems and indicate. when the engine  is not
performing :at peak efficiency. " o J
. , ¢ K 3 M
. - - Y
[ R o ) ‘ .
- ' o L v

DRIVE SLOWER! o |

A%

. ' . . -




- i . . . ' . & ' . i f . - / ~
CPARTV S : ) \ o . ~ S
- GUIDELINES FOR . . . v . ’
* INCREASING FUEL L R ’ _ S :
ECONOMY . , ) _ .
1 S CT N \ . Co - e
: ) 9.3 DRIVING FOR OPTIMUM FUEL ECONOMY } T
" - ' . " - ‘. o~ EETRR S W . \‘ =
T , T
. . - A
| T : ¥+ FUEL ECONOMY F’ECORD S '
- ) . l -\ » - i . \ \ . . - ‘ )
. [ » e ——- ; J . . 3 ' »
VEHICLE " — ODOMETER } DRIVER . - 1o
A . | s READING | = FUEL 7 L ® s
P D READINGS (MARES) (GALLONS) -] - (QUARTS) B
* | PRIQR READING () - - o AR RS
-~ - o . S
DATE _ i - T L - - f’ - —
-- ' ' . \/ - r ‘. ’ . N "_ . . ' « >4 /
% _ - .| DATE _ ' : - ' : s e
D ~ . . : - . - ) . .
DA - + ' /
) my Over To' Carry Ove 1
‘ DATE (2) ' New Sheet New Sheet.t
x ' ' , . ~ N
| TOTRALS . 1(3)_~ : (&)
. ’ . _/ {\‘_/ -» ) , ',?
“ PERIOD BEADINGS : _ L
DATE S f (1) . ,
L - -
DATE .
: - - - 3
DATE : o+ i +
' - ) Carry Over To .Carry Over To
DATE (2) . - New Sheet : New Sheet
To_\%m,s S (3) .m . .
MILES DRIVEN € (2) - (1) | \
FUEL (GALLONS) = (3) /‘[ . T
o~ ' . ’ _ _Miles Driven _ . £
. FUEL ECONOMY Tuel (EEETZEST = __ MPG \
OIL USED = (L4)
= ' 3
OIL ECONOMY _#iles Driven | MPQ '
N 0il Used =
- v CC;SU LT THE U. S, DEPARTMENT OF TRANSPORTATION

PUBLICATION SER{ES FUEL ECONOMY THROUGH
TEAMWORK PUBLICATION NO. 3, FOR POCKET- SIZED
RECORDING GUIDES

oo e 11 W
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9.3. DRIVING FOR OPTIMUM FUEL ECONOMY T
. y . .

L ' \ .

KKNT&ON'AL TIPS TO/I_N\CREASE SCHOOL BUS MILES-PER-GALLON ° < Kl'

1. Maintain alés eady, soft foot on-the gas pedal.

. . .N ! - o b
| Jr' - 2. Don't pump the gas. pedal . . y : : -
Yo, AP N s . ' - s
4.3, Observe the speed limlt. Don't sﬂeed. s N, - ‘:;
S ’ - | :
_/ _ 4y Accelerate smoothly“from a stop and when changing ’
' %L\viyeede. . . . '
. . » : ~ LW . .
. 4 NS . ’ , ‘
'S5, - Anticipate stops. : R 4

’ . - . ' P - .

x 6. Watch traffic far ahead so yd¢u can plan-traffie
' -moves early; use the brakes sparingly. -

#T. Never ride the brake or clutch. - - l._ S S
| 8 &erge;smeothly;‘time thicle aﬁprqaches.
4 9 Adjusf driving methods to roadﬂfbnditions..- ' -

10. Minimize or eliﬁinat engine Warm—ﬁp time. : ,‘ -~

.

11, tDrive slowly dﬁring.engine-Warm—up periods"

12. At intersections on a hill use the braha 1nstead of
the clutch to™hold posigion

~ . . ' ' s

13. When starting uphill use the brakes to ﬁrevent . \
' rolling backwards. )
1k, Don't start the engine until everyone is ready to go,
avoid Jackrabbit starts. : .
15. an‘p "rev up" the engine'before turning off the
ignition. ’ : .. ‘

16. Turn off all“power consuming systems before turning

. of f the 1gnition. .
1T. Shut 6ff the engine if the vehicle is going to be °
- . - stopped for more than one minute.. :
18, Tﬂink fuel economyl. ' i ' ‘ ' ' S, ] e
. 19. Avoid fuel spilage when refue%ﬁng buses. . - R :

. 6 L] N . . )

20, Maintain patien cqﬁQPesy, and good humS/P\ " ® . 3 N .z
{ ~ 21. Make driving persongll contest; try as many fuel N o

economy operatling techniques as possible. L
" o . \}. . - : "':f.lf_‘ \'j:;
) o113 O e

p ! ' ! ! L 0 .‘a
o« ’ . | .. - .. ] ) S ‘:f.? E
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a4 BU% ROUTII\IG"AND SCHEDULING = ] N |
. ¢ Routing aQ& schedullng represent areas where many . .

f : :ﬁ‘ g@}lons $?~fuer and capltal outlay !ollars can be saved 1&

~ﬁ 0peratlon Routm&g anglysis is a(E;ghly complex Qperatloﬁ

[ for the averaée school d1str1ct

fectlve routlngqn% .:'hJ
{ . N

chool buses requlres muqh time and‘effort to evaluate thei
\\; ’ *{/1nterrelatlonsh1ps of tha.factors llsted§on th\_g 110W1ng

incﬂple
\ factors: safety, efficiency, and fuel economy. Schedullng

page. Good routlng practices are ‘-based on three

simllarly, represents the key to transportatlon syitem.
-effectlveness in donjunctipn. with deflnlng the optimum routes.
' Each route should be designed to load each bus to legal
capac1ty Pupil age, health, and physical cgndltbon,:along .
with tr distances, road conditions, school schedules, and
Federalijzd State Government regulatians havé’ to be given
consideration ip route design and in matcé¢hing the vehlcle to
the route. '

Pupil 1oad1ng and unloadlng p01nts should be designated

» -
. - so that they support pupil transportatlon eff1c1ency in a
Ysafe and economical manper. T V/‘
B - -

' >-_' _ - . '4‘ o 3
RO'UTING AND SCHEDULING ARE THE MECHANISMS
. THAT MAKE'FUEL SAVINGS GOALS A REALITY.

T

A
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. 9.4 PLANNlNG TOINC EASE FUEL ECONOM‘Y oL T a »
. 1PS IN DESIGNIg(G PRACTICAL ROUTES L
o _ THATPBOM TEFUELECONOMY '
. ?: 1. Puplls sheuld r1de the shorte%t distance &and tlme
N possible- . _ L . .
, o : o .
2. Insofngas possih‘e, routes-ghould begin at the
periphery of the schHool attendance area and follow
, Ghe shortest, safest way to school. !
3. Road condlhlons and traffic volume, effects on route —_— ) i
- time and dlstance shodld be analyzed and glven A T
c0n51_erat10n in vehicle a351gnment. . 4
h.. Rego izing miles are cheaper than buses, use
multiple-trip routing when p0331b1e, a bus can *
servide more than one route. ' ,
5. When possible, reduce the number of bus stops aloﬁg .
a routfe. This reduces safety hazardsiin loading/ R )
unloading pupilss; it also 1s a fuel economy measure. ¢
. . & . ,
6. Use expressways for express runs and "deadheading" [
: only. : ' .
7. Do not schedule multiple buses over the same route; gkl
it provides pupils with an opportunity to ride any .
bus that comes along and can affect safety and fuel v
economy. '
-, ~ -
8. Eliminate door-to-door service ; use zone loading - -
' servicing whenever feasible.
9. When possible, equalize routes in terms ‘of mileei
this provides a framg@work for even depreciation and
e : a regular pattern of replacement~
"lO. Insofar as possible, eliminate natural hazards (e.g., ,
- hills) and man-made hazards ({e.g., rajilroad crossings,
dead-ends, and private roads)f{alo each route. s
- N
- 11. Use feeder buses to increase safeji\mnd'fuel economy .
) . s
12. Residence side load/unload ,on heavily traveled roads.
13. Increase pupil walking distance when safe and
practical to do so. )
14, Use the most efficient bup on the longest run.
15. Do not use bigger and less fuel-efficient buses
than needed )
16. Refer to the "planning tips" offered at the end

=

of Section 9.4 for further suggestlonsm . e
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Y COMPU’I‘ERIZED VERSUS MANUAI» APPROACH | . LT
/‘ : ,:, Ev1dence is. av’allable to show that wtomatlc approaches
‘.p\ to r@@tlng and/ﬁchedullng can feduce costs. - There are dlso0
o .

‘advantagey to’ many manual systems in use, primarily for small
dlstrlcts \__H.h_ather routlng and schedulihg are performed
fmanually or b’y us,n.ng the asssistance of a computer, oner must AN

meaeke sure that' the plannlng crlperla anﬁés-e\rv1c1ng factors

a . .
are comprehen51vely ilnvestigated with regard tc their impacts -

e, ; up.on fuel’ ‘use and cos _ _ ~
| Flrst year savings of thre"e SChOOl dlstrlcts due to
1mplement1ng computerl‘éed routlng are, sh‘&n below, In- w
. generg\l the 'flrs*’c‘year' of aut‘omated s,}r,stéms use represents‘ a

cr1t1cal evaluation pa%o'd'for"clomparison. This period re-
quires much effort and commltment by the tra-nsportatlon

department to implenent the system.

¥

_ FIRST YEAR SAVINGS RECORDED BY
- THREE SCHOOL DISTRICTS DUE TO USE OF
COMPUTERIZED ROUTING AND SCHEDULING TOOLS
o a FIRST, YEAR 7 METHOD OFf -
SCHOOL DISTRICT . . COST-SAVINGS : ACCQMPLISHMENT
Acalanes, Calif. - , ' Reduced bus use, miles
Gross Savings: $ 29,000 traveled, and saved
Cost Of .Servide: T $ 15,800 ' 7,500 gallons of fuel
Net Savings: - $ 13,200 each year. \
|Horsehead, New York . ‘ Reduced need for addi-
. . Cost Savings¥*: . $15L4,807 tional new buses and
1 ' ’ . ' miles driven.
-’ . - ! - -1
- New Paltz, New York : . -Reduced bus purchtase
) Cost Savings: - ‘ $ 55,L29 requirements and miles
Cost Red,ucation?‘: , 33. 9% Savings driven. -
' ) 3o - .
*Includes reductions of Scheduled bus purchases dué to
optimal route selection. - -
s ? .g.’"’
Sounce: BRI Systems, Inc., based upoen cost 1nforma3c10n
. . , obtained from school’ districts. P i S N
N - , L . .

s .
ED ' : .
T : :
o .
S . . .
. . . . . .
' ", . .
’ ' » -
Q ' L . “ :
s
.
A FuiText provid ic
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STRATEGY FOR IMPLEMENTATION L T o

. R é:l‘* »
o Technlques from” pin maps to automated c putafized tnols-, ot
are used for routlng.r Both ‘manual ahd ismputerlzed approaches’ *g\
requlre a strong commitment to m&ke them work.~
‘ f A dlsadrantage of manual agproaches is the time r.qulr
‘ment. fpr, an opt%mum route analysis. Soldtlons may also be
\_f based upon subjective rather, than objectlve rgasonlng. ‘bn’
the other ‘hand, computerlzed approaches reqnlne a relatlvelyﬁ
larger ‘investment of time and dollars to design them\to the
F\heeds.of thi@dlstr}ct _

- v K _ B
srﬁgard the use of sutomated routing methods- )

becanrse of their

- ’ Do not

complexity. Once 1mplemented they'can proql

vide answers to many "what 1f" questlons faced by management
operating within a llmlted budget. Also do.not expect over -
night resnlte. Follow =& strategy for de51gn afd use of these o

. W)
tools. ' - .

r

_ ~ TYPICAL STR"'ATEGY~F0'R IMPLEMENTING COMPUTERIZED ROUTING
w, AND SCHEDULING TOOLS IF YOU DO IT YOURSELF
® . .

Implementation Guidelines

1. ihe entire system does not necessarily have- to be -designed|
at one time. Consider an approach that addresses one-
segment of the problem initially. Implement it, Verify

--it, and update it in a series.of planned steps.

ot -

Design Strategy

2, Allow ample t1me for analysis of the district requlrementfﬁ
that must be addressed It requires time to translate
.goals and objectlves into a system de51gn. : . ha

3. Don't de€sign a "black box.i; Specify functjonal elements -
- that will be developed, oné at a timé, in &£39/dance with
. a management plan. R

b, Although trained spe01allsts will generally be 1nvolved '
in system development , invite . partlclpation from users
of the data during system design .planning to 1dentify

the type and format of 1nformatlon that will . offer :
\maxlmum beneflts. : . . -t

\

2 I 7

a .
& ’ . .
. : : .
. s ) . »

~ . \ﬁlli?




N - S ) . ) :
. PARTV -cp DRI .

- GUIDELINES FOR . - o Lo e ‘

. INCREASING FUEL . . =,
" ECONOMY - Y

.

.‘l‘ ' P . - . ‘ ; ow

NTQSION

9.4 PLANN’I-NG ‘I;O INCR‘EASE FUEL ECONO
PROBLEMS FACED IN SYETEM IMPLE

. Ne\routing system 5 w1tm

“ A)summa.rL.Lzes solutions to some*bf tme majer problems faced.
: MANUAL ROU’,I'ING OBLEM IONS - \ A
. e B MAJGR PROBLEMS . — PoTENnALso TIONS . \ -
. 1. -Time consuming--t’ual apd 1./ Makel use ‘of, a trained 7
.error; hes1tatlpn to- <80 analy t whose.respon’“
back "to the,drawing\ -sibilities includé. improved -
' board. Vg e rout)pla.nn;kng'
. -2, 'Reluctance to comprehen— 2. PfEWlde 1nc€nt1ves for v
. ‘ s17e1y review new route proven sav1ngs.
- : choices. . . )
' » /3. Erroneousfdata. / ‘ 3. " Place emphasis on better ]
-t o . ‘data collection procedures: -
L. -Tendency to add routes L. Similar to solutions 1 and
and buses rather than 2. . . . )
disturdb "once proven" p) , )
routxs. ' .
' AUTTNWATEENROUT1NC;PROBLEN!SOLUT10 S :
- A
oo - MAJOR' PROBLEMS , POTENTIAL SOLI_JTIONS ‘
- 1. Erroneous data output. 1. Data collection and input or
o ‘. ‘Processing tools are in-
. ' ;}‘B . adequate; improve them.
La - . . .
2. 'Lack ¢f trained people 2. JHire professionals or.con-
‘ T implement the system. tract {or-& 'proven service ,
'on an as-needed basis. 7_
3. People, do not know how to 3. Take advantage of 1ndustry.'
make it work. § . to train them; refer to
. solution -2,
. /! Al o N
b, Dedication to making the 4. Provide incentives for
« program work. "dollar savings." =
5. Program not’ tallored to. 5. General purpose concepts mey
schoo]“ dlstrlc‘b not work. Take the time,
. ‘'effort, and dollars to mod-
. T ify tools to meet the '
o, 9 -
district's requlrememts ‘
6. Readability of data- ’ 6. Develop computer programs to
' output. . ' ~ translate informatiqn into a
; more, usable format.
_ T. Network analysis errors. 7. Place emphasis updn better
I} Ct zone definitions.
' L RB o § Ca _ '
. 8. Maps are not produced-- 8. Use computer plotting con-
: only_schedules}' tract services; refer to
: - ' L solution 6. ot
: N ‘. . :

v

é.e'f

problems. fThe f9110w1ng t

Lo~
-



. GUIDELINES FOR - . .
. . . _ . : INCREASING FUEL: -
- . . . - % \ . : ECONOMY.

. - LY + - Is . < R
" 94 PLANNING TO ) EASE FUEL ECONOMY- - { - ¥
.PROBLEM-S FACED IN SYSTEM IMPLEMF?NTKATION

‘ tAlthouéz;h ma.ny organlzatlons Qer route. pla. rnlng assls— . ' .
> B
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= %

for_every "sit aﬁ&on. Look
PR |

to professionals who understand the__,problemsaof the dlstrlct

‘tance," not eve‘ry technlque ig righ

. T~
and are’ prepared to gl p the type of a.sslstance that is S

[eeded. The hlerarchy of routing choﬁ.ces shown below may : ey

. L N

. ,a‘ppear ‘simplified, but every-
.‘su?\nsor recognizes the -

cohsideration 1n,, designing

xperienced trans ortatlon

ny factors that ymé% be glvem.
"final" route.” "0f importance,
routes should ‘not be "patched" so as to exﬁpse:childrén.to

"~

hazards or'unrea.sona.“b{i confiitions. " . : .o

_ I r4
- - e [ . ‘

\fta

ey

l
L]
;

i ‘  TYPICAL ROUTIN%%?, S | \

C DECISION STEPS ! ;’& . - A
: - , / - ‘ sy h\
' : DECI$|0N , T~ .
' ) . omTEmA v : ,
. N :
. . TRIP - ) N\
. /PLANN\ PLAN NO. 2 SN
& SCHEDULE NO.1  SCHEDULENO.2  |“==& - B = ' y
' '“ I‘. ' “ .
k " DESTINATIONS o , .
LN W . . e
' 1 PATHS ' ‘ .'«_‘: .
“ ' "‘ . . \‘ f l .
ADDRESS THE TOTAL PROBI,.EM &4 - Y [ ]
. DON’'T BE AFRAID TO SEEK OUT SPECIALIZED SKILLS -
T . TO ASSIST N PERFORMlNG?THESE IMPORTANT FUNCTIONS \
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941 PLANNING T E FUEL ECONOMY h\} 6 . Ty ST
'~ ._SUMMARY OF TIPS ¥ IMPROVE 'FUEL ECONOMY B P
' ' There are numerous areas that can be invesiigated ta. . N
B _ . determine" if “twe school dlstrlct can reduce its yﬁel»cona;
o ' - B .
) sump%%gn and‘o}eratlng costs. Ehe following list ofesugges~
. -tions”is offered to assist in Kl fidTWg opgportun tles for Suelas‘_
- savings. Rev1ew them and $Ee'§h1ch are appllcab to your"_ '
: ' opération.. ' T ! J ﬁi S
’ B ’ . N -
- . 1. Coor 1nate scisol calendars 1nsofar as posslble ¥4
\ -
\ 4 Wo fonsolidaterbus usey, - _ _ oL .
2. Coordlnate school start—and dlsmlssal times" toﬂ> L
'R '“"m“mrnlmlze bus. trlvel. o : L . Lo e
- : "
. + 3. Ellmlnate staggered™ dlsmlssal tlmes in the- same 2
o . N bullding _
R R 1 Encourage "the use of bicycles; nqavide adequate
AR - protection for their storage. ' . - -
'_ﬁ. R T Strfgfly'enforce walking distdnce statutes. . . N
) - r x R - . )
6. *Increase walking dlstances.: -
T. Allow school staff members to rlde buses when K
‘ feasible. ) f "
. m .
8. Le der students use ﬁubllc mass transpdrtat\pn
. : when it is available; restrict the use of the
school parking lot area. . , ! "
L 9. - Centralize special education classes when )
‘ practical to do so. . .
10. Modify attendance boundaries when such oppor-9\
tunities are present to minimize travel needs. §
- _\ * \’\’\‘ . . - T
- . @, N
o 3 o e .
. MAKE THESE-TIPS-A PABT OF YOUR STRATEGY S
TO SAVE FUEL. CONSULT THE ADDITIONAL TIPS
) Oly THE FOLLOWING PAGES TO INCREASE t
, FUEL SAVINGS.
e . ‘ * ) ' -~ e . /
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94 PtANNth TO INCEEASE FUEL" ecom Y |
'fSUMMARY OoF TIP$ TG IMPROVE FUEL ECONOM& CONTINUED \\\; , ®
. L 1l.. Seleqt tﬁe correct Vehlcle for the task. o ' -
_1l2. Av01d peak trafflc 51tuatfons whenever pos51b1e, . ';%%ﬁ_
. 13.. ﬁkﬂd.lnserylc programs tb re-ed ate the sta@% s
oo _about»fuel economy" pnactlces. ‘y"-'. :
_'lm. Mak ure staff members unders fhdﬁ cénstié-' B
EEFRE tutg%giunaccepﬂkble parformanc; R :
oA o . " ‘ o '| 5 & 3 s LR ‘_'.’ R o
15, fPefiodically revxeﬁ routes, u dateathem when e ;
L *necessary. : : : :
‘ " ¢ ! 0 * b, "
16. . Aydlg dirt and, gravel roads &f other xeuteg afe , Tooea
" »avwllable._ Ve e e 3 L _  B
R i N . S : S
eI 7. Lengthen dlstances between plck up poihts.’ A S
18. Have older students, walk to a main road for Qv =
loadlng s " I . S ' ' - ¢
19. Use 'zone loading" with stops sfaced as far apart .
as is fefisible. !
20. Make sure that drivers avoid courtesy stops. .
.21.  Enforce a maximum speed limit. on routes. \
22. Plan routes to make only riéht hend turns to reduce .
idling time while waiting to urn; do not increase . .
distances trajeled to accomplixh this. v ' *

2k,

25-
~26.

27
28.

29.

Develop an 1nformat10n eXxchange progr%m with other
districts to save fuel. L ‘
%mblne

’

Use buses for dellverles when fegsible to ¢
them with rfoutes., K ™

Train drivers when the bus is- "deadheadihg neoo T

Use satellite bus parking statlons at dlstrlct-
extremltles to avoid "deadhegding.'

2- -way radios. to re- dlrect buses

Inst 1l trip recorders to, monltor vehlcle

perfoyrmance. ' ¢ 'H
-
Promo "driving at steady speeds ! ‘-
Pur v se proper octalne fuels.
K ' ‘ a . q_ . .'\' -
} ot .". o N
L] / L] ‘v\> ,
» :.. ‘ »,
3 . ' [ ’ )
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9 4 PLANNING TO INCREASE FUEL ECONOMY‘ Lo e ‘ Ly
SUMMARY OF TIPS TO IMPROVE FUEL ECONOMY CONTINUED S .
3.  Audit flel - oonsumptlon. .Use t hfonmatlon 1n .
your. fuel: eqonomy Mgnagement p gram fo% pl&nnlpg s
o, \pu‘rpqs@s S -_'\'i‘ *t ‘ oo
T .‘ h.l
32 Estqpllsh ;ncentlves for bbtalnlng grea&er féél
T economy,. .~y ) 1‘ Lt x\‘ .
. 33. Use the MNedwa to promote fuel, conservétlon actionsv
‘ gnd to. kéep everyone aware‘ﬁ? energy sav1ngs.- .
3b, 'Pub11c1ze programs bhat have effectlvely cut dOWn
‘fuel consumptkon. ' . . .
pATEEE o ~ Lt - .
35. Develop purchasiang, operation, and maintenance
" Rrocedures for a&l equipment that uses“energy. )L~¢§
36.. Eliminate unnecessary meegtings.
37. Select meeting times and‘ ocations to minimizeQ :
employee travel. , ‘ ) ) )
38. Eliminate buses that are not needed. 4
"39. Eliminate route overlaps. . T . |
40. Plan all stops on level ground; omit stops on in-
clines if possible. Use the smallest vehicle that
is practical for long—distence, light-1oad runs.\\;.
bl. Use the smallest least powerful bus that will do . ‘.
‘ the Jjob. : . . ’
y X
2. Holad workshops\vlth drivers and mechanics to conh
solidate knowledge on fuel economy.
L3. Sponsor and support energy- conservatlon works%ops.
hh, Send mechanics to training programs and workshops to
improve their_ skills. A .

L5. .Make sure mechanlcs make full use of serv1ce Jnanuals.,
46. -Develop alternate routlng plans for emergencies. and
fuel shortages.* o _

[ .
L'7. Protect fuel storage from theft. N g
ha. Use an 1ncent1ve system t3é promote fuel economy . -
LY, Park buses under cover in the winter.
Sd‘ Us¢ engine pre-hedters in cold climates.

LI ,“ ‘o
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" SUMMARY OF TIPS -‘Tq"IMPRQ\k{,tFUEL ECONOMY: CONTINUED I N
)?sa_ Sl,‘ Establish distric : p L |

d . ' a
energy&conseryatlon rules_ and’

.regulations. =

'.52;‘ Set energy saving standards as hlgh as’ it‘is feasiblég.f.f-fc';:
" %o do, but reallstlc. ‘ o e

53; “Develop a unlt on "fuel conservatlon.l' o ' i
Sh: Combine athletic schedules-%o consolidate bus trlps o
when possible. o . S
551 Combine field trlp requests from more than one ,f‘ S
oo school. L
) .56. Share buses'with other districts whepﬂho ing
- h athletic events. ' : .
- : . S . ,
o _oT. Establish maximum distances for aﬁhletic trips.
. 58, Limit all special trips to full bus loads only. _
' ' 59, ~ Establlsh restricticons and budgets for fleld trlps. .:xﬁ ;?'
- 6O. Establish a mileage allowance for each type of Cy
' extra currlcular activity- \ ) : ‘
61. Lockxgas taqks to avoid the;t S e
62. Be profit motivated in your: programs, remember
Las Vegas casinos thrlve on a, f1Ve percent take.
o 63,'_Rev1ew the tips provided 1ﬁ the prlor sections of
/y”” this chapter for other fuel Saving actions that
- can be taken. g - SR
X X , E
- Y
¢ . . ’ . :
o | SEARCH FOR FUEL SAVING IDEAS. .~ - _ *
e - IMPLEMENT THOSE THATHAVE = - . -« . . | S
A DEMONSTRATED SUCCESS. P ) . o
. ’;". f " . .
. o
/ e - - | ) S N -

TE&K;mmmwf..L, ’:I', .ﬂ._' . xlggﬂ '  , "'.:-7:7#%
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.9;5 MAINTAINING FOR MAXIMUM FUEL _ECONOMY ' . : P
A _MAINTENANCE AND FUEL RCONOMY ‘
l’ /

‘The prlor chapters have shown that many practlces can in-

crease the fuel economy of the fleet but only a good ma1nten~~

/ ance program can 1nsure that this economy 1s maintalned
Slmple tune-ups can _improve : fuel economy from 6 lO percent.
The same tune-up om a.-vehicle whose engine is 'in poor mechan-
-_1cal-cond1t1on can_;ncrease,fuel economy_anywhere,from 20 to
BT I . - 100 percent | - :
) - | Three areas are 1mportant -malntalnlng‘for lncreased

fuel economy: 1mplement1ng ‘a p@actlcal effective’ preventlve

ay -

~
.maintenance program, using modern equipment. to service the

fleet and 1nstalllng a record- keeplng system that prov1des
” .management a contlnuous measure of fleet performance
‘ -

FPREVENTIVE MAINTENANCE IS THE KEY TO INCREASED FUEL ECONOMY
Preventive maintenance ‘is 1nvest1ng man—hours and

dollars \in a scheduled program to insure that maxlmum effi-

ciency and foilest life—expectancy is obtained from each ’
vehicle in the fleet. It consists of a planned program de-
:signed to‘}educe emefgehcy_breakdowns‘through a rigid
schedulihg.of vehicles for serviping at specific %ntervals.
A éood'maintenance prpgram has elements which incipde but

]

are not limited to: '

\d

1. A - monitoring, recording, and tracking informa-
' tion\@?stem that shows fuel economy and repair
history of each vehicle .in the flegt.

2y Frocedtures for responclvely reporting probrems

- and malntenance follow- up\\ha ) .-
: ) 3. Contractipgg of specialized. intenance services

when necessary to increase fleet reliability.

L. Using analyzers and modern tools to service
the fleet. '
- 2. .Continufhg in-service training programs and
r’—' ) » +  workshops to increase staff skills.
_ _ , N 6, Management information systems deslgned to.
. ‘ _ ~— provide feedback.

124 -
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USE MODERN EQUIPMENT TO SERVICE THE. gLEET 'f
‘ The use - of equipment that allows the maintenance staff

to keep engines tuned for’ maximum fuel economx offers numerous, o

dividends. Do not sacrifice performance.' When in doubt about.' .:'\”'

‘the value of equlpment consult péers and professionals for | |

"their . opinion; When makmng major equlpment purchases,gperformf

a benef1t cost ana1y51s. Make sure that cons:deratlon 1s.1"”

given to reduced downtime savings in calculatlng the benefi s.--7

USE RECORD KEEPING %YSTEMS THAT SHOW FLEET PERFORMANCE T .r
Good malntenance programs provide an environment for in- '
vcreased safety Go one step further and place emphasls upon,
' increasing the fuel-econom® of the fleet in the program. f Lﬁ”ﬁ;(‘
Develop a malntena;ce record system that will prov1de manage-ﬁuh
ment with the 1nformat10n that is necessary for contro]. Such
a system should provide at minimum ‘the follow1ng 1mportant

informatlon:

1. Vehicle purchase date and cost. p
2. Vehicle mileage, fuel, and oil cbnsumptlon
. L history. : S

2

3.. Manufacturer's recommended maintenance and
- servicing schedules. '

4. History of maintenance performed on each . : =
vehicle. . '

5. . Costs of maintenance performed .labor,
materials, contracting serv1ces, etc.

6.- Record of vehicle equipment purchases and " .
their performance (e.g., tires). - '

7. Other information of-importance in servicing
' the fleet.

. .
Such information is invd&uable in monitoring and

evaluating bus piiformance. L . oo

-
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9.5  MAINTAJNING FOR MAXIMUM FUEL ECONOMY '- - ?
EQUIPMENT AND. TECHNIQUES CAN BE USED TO OBTAIN FUEL ECONOMY,
BUT ONLY PEOPLE CAN DO.IT .. - : _ o

Fwel economy depends on equlpment programe, and people;_

r

‘ :It depends most on people:’ v ' Lo® ’ } o

| '~ Let the st&f know that vthe district wants to improye

| fnel.economy:_ Provide an -environment to achieve thls.‘ Devel-

op procedures for sav1ng fuel. Put tHPm in wrﬁ:tlngrs_o‘;ic'it
nd

‘publidize.good performance, instill a p051t1ve attitude to

4 s
T

;"{n ‘ '"fuel,sav1ng.suggestlons, acknowledge tHEm, recognize

.
imprdve'performgnce, and get everyone 1nvolved Use perform-l

X

ancle 1nformatlon as a yardstlck for taklng actlons. «

.

" Establish in-service maintenance training programs to in~
v crease personnel skills. The staff shoul& make good use of
' ' manufacturer'maintenance-manuale. Hold workshops with other-
districts to d&fscuss solutions to maintenance problems . These
N .workshops offer- maintenance personnel an opportunlty to ex-
. change ideas and become famlllar w1th .new ‘equipmént; they can
;_ increase operation effectiveness. Seénd personnel to the pro-

i grams and workshopsgthat are offered by eguipmenewmanufae-
turers. Instill attitudes of."self-inprovement,'" "perform-

*  eancé," and "teamwork." Imvolve the'%riving staff in these
programs . Their efforts are Lgportant in‘signaling potential’
vehicle problems to the maintenance department. Each school
bus driver'should have a has;c knowledge about the&equipment_

and the simple actions that -can be taken to increase fuel .

economy. Checking tire infletion pressure is one such simple
but imbortant action. Fnvironmental Protecition Ageney studies
have shown that underinflated tires can reduce fuel economy "’ _~
, anywhere f;om 3 to 7 percent. Teamwonk is important for-ob:—\h*
‘ taining fuel economy . Promote it. -

"/

e o - (W16
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9.5°“MAINTAINING FOR MAXIMUM'FUEL ECONOMY . :

aSEARCH FOR IDEAS THAT SAVE FUEL -

ﬂﬂ Although it is recognlzed that many times it ﬁakesa‘: o - f;

_,\money to save money, remember that even S1mp1e and inexpenSiVe'

ﬁfactions can result . in fuei sav1ngs. The follow1ng is a-list

N

f . 51mple aéflons that saved gschool districts fuel and
'ollars(lB) Many more types of" actlons canvbe identified in
"the schqol @ransportatr/n communrt ’ Dlscuss tpe opportanl— e
ties for saving fuel with your peers. You may find just the

ucomblnatlon that you are looklng for: to obtaln greater fuel

' sav1ngs. R . ' S ' -

1. A school bus operatlon in Southern California
was able to extend servicing periods’ for’
malntalnlng the diesel fleet by 30 percent
based on the findings of an oil analysfs

- taken every 3 monthJ

-

2. A district in Ohio reduced the combined¥cost
' of maintenance and fuel by 46 percernt
: switching from standard transmission- gasoline :
4\M L buses to similar sized diesels with automatic .
' ¢ '.transm1551ons} Berformance cost daté& pro= ’
N Vlded the framework for 1mplement1ng the move.’

3. Performance tracklﬁg allowed an operation in
Califérnia to increase fuel economy and S
extend the wear of ‘its.tires by nearly 50
percent by switching to steel- belted radials;

~in specific instances, it obtained & 300
percent increase in tire wear from the use
of ra@ialsL '

~

. DISCUSS FUEL SAVING ACTIONS WITH YOUR PEERS.
- YOU MAY FIND JUST THE COMBINATION )
. THAT YOU ARE LOOKING FOR -- @ COMBINATION
Lo ( " THAT WILL SAVE FUEL ANDQt\()LLARs. ;

-data obtained by BRI Systems.

4 v 6
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9.5 MAJNTAINING FOR MAXIMUM FUEL ECONOMY , o ' S

’TAKE ADVANTAGE OF SPECIALIZED SERV

ICES TO INCREASE FUEL

ECONOMY WHEN YOU aAN T DO IT ALONE

Take advantage of available c
highly spec1alized areas when the
skills or equipment to do if alone

ample of the serVices that are off

”

c ntent in
. engine oil 1s an indicator ‘of need foT englne O}lrhaul.-”'

After the engine break-in period

cates ‘that the engine is not perfo

Such analySis, costing anywhere from $10- $15 per sample, w1ll

indicate when 0il should be change
‘intervals, and allow the fleet to

efficiency.

ontractor maintenance 1n‘
staff does not have the
. Oil analySis is an ex-
ered. Metal

wear metal content 1ndl;I

rming at high effiCieney.

4, p0551blxgextend1ng drain
be. operated ‘at peak

» WHAT ENGINE OIL TELLS YOU ABOUT

SCHOOL BUS PE RFORMANCE

"0 The presence of re51ns indi

0 ViSCOSity chan
tamination, oi

es show the
oxidation,

0 Metal cohtent indicates a s
may result in engine ‘failur

cate~gsl OX1dation.

and fuel dilution.

presence of 0oil con-- Y

erious condition that
e as shown:

METAL TYPE

Aluminum Piston or

" Chromium Piston ri

Silicrn Air-borne

Silver Bearings
Sodium Air-borne
Tin N Bearings,
Scdurce:

Pennsylvania

~

POSSIBLE SOURCE OF WEAR

bearings

ngs-or cylinder lining

Copper . Bearings,'bushings,.filter screen
Tron Roller bearing; piston ring, valve
P train, crankshaft, banshaft, géars,
i cyvlinders
Lead Bearings
. Nicke Bearings, valves, piston rings

dirt

dirt, water contamination

bushings »

Quaker State Oil. Refining Company, 0il City,

- e

i
Co.

g"l..
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9. 6 MAINT@’I{\IING FOR MAXIMUM FUEL ECONOMY oo
e MANAGEMENT GUIDELINES 3 , T

~

. Uﬁe maintenance management tools to help evaluate b *}:?'
“problems and insure that th@y are solved in a timely maunner,
Management by Exceptlon provldes a framework for actlng when"“:
something goes wrong and needs to” be corrected. The system
begins with bus - driver daily records being forwarded'to the
';maintenance su erv1sor.' When the. driver report71nd1cates a -

potential problem, act on it. . . -,

If Qomputerized serv1ces are available to the operation,

they can provide a basis foz work order reporting, tracking,
w'malntenance schedullng, and performance recordlng. ~Many data
. management and reportlng systems are avallable. Check with

.-". I
your peers or request information from the many profess1onal

“porganizatlons thwsysupply these services. ‘ »
. A manual reporting system can also be effectlve, pri—;p.

'marily for smaller fleets. . Make sure that a log is kept on.
feachwvehlcle, ma1ntenance and fuel economy 1nformation ‘'should -
be recorded, analyzed, and acted uy f. Use performance data
‘as & basis for decision—making. Such\information can show
which vehicles are ofrfering the district the best performance'

for each dollar iavested. B ' | | . N

The folloving pages offer an example of a typical driver _

daily féport and mechanical work order report. Many report- "
ing formats are available; use the one which best meets the’ | .
'needs of the éﬁération, In most states, ‘the Director of
Pupil Transportation 1s‘fami11ar with the fdrms and systems
used by school districts in the state as well as others : : o

. throughout the nation. Consult this individual and other

profegsionals for assistance in updating your system.'
A

-

L A
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MmINTENANCE DATA RECORDING = ‘=

The sam.ple forms. illustrate one method for recordlng and __“g-

v

'keeping track of fuel and ell use on a dally ba.51s. Such a.

'-',form ‘also prov1des a mecha’nlsm for ma.intena.nce requests, fol-

- lov&up, .angd . recordlng of pertlnent vehlcle repa.lr and pa.rtssj

.repla.cement deta. Select a system which fits the d:’.strlct'

pattern of opera.tlon and will, a.llow for vehlcle data to be _ o

lrecorded for future analysis.

T TYPICALDRlVERDAILYREPORT T

| DRIVER FUEL A¥D OIL RECORD  ~ |DATE - — r
VEHICLE NKNO. ODOMETER : SIGNATURE S ' ._'
. : ' - SIDE 1 OF DAILY RECORD CARD -
. . . ) ) L . o
— - GAS "DIESEL - | OIL DPUPIL TRANS.
E GALS TENTHS GALS TENTHS} © QUARTS DDRIVER‘TRAINING_
> S - . |OMAINTENANCE
' - |OPOOL/STAFF
= . — OL/e ‘
= . ' . Mainten- | . R ~
= . T I -ancde Dept Y {(OTHER)
~ ' Action
, - SIDE 2 OF DAI_LY RECORD CARD
DRIVER DAILY CHECKLIST \ . BEPAPRS RECOMMENDED
_ L | | BY DRIVER- |
[JFuel ' [J Glass & Mirrors]| . H ' | e
goilr - D'Door‘ Releases
OTire Pressure [J Windows ‘ ‘
[JGauges And Horn [] Seat Belts - - ) I
(OLiighting ' [0 Heating System
OwWindshield Wipers [J Clutch Pedal .
0 [J Air Pressure )
Device ‘ ‘ ¢
N .Dept. Action




4

FAILURE CODE:

_ TYPICAL MECHANICAL REPAIR WORK ORDER

~ CONSULTWITH THE DIhECTOR OFPUPIL |
. TRANSPORTATION IN YOUR STATE'AND .

EL "YOUR.-5CHOOL ngymwjngmguxjnnmamums
S | RO, . APPROVED  owe
Comewsee ] VEAICLE 0. | DATE OF ORDER[ROF OREICE USE 011
ki Aocident. © 16 7-8-1T WORK
- I: Interim Repeir - o | CENTER
P: Preventive Maintemnce LICENSE 10, SPEEDOMEEEB. ASublet Labor  CODE .
S BD 2154 - 12,5100 .
R: Road Failure " — “Total Labor G 200!
§: Schedule Repair YEAR ENGINE /¢ — ——
0: Otber 1975 | |rotamarts” | ] psl
o CAPACITY (SIZE) CHASIS CODE: |Greases'0il | .| ||
OTY. PART-NO.. |[DESCRIPTION | COST fe ., Tax v 01
L B 101AL 236
1| 185 Bulb | 15 [TOREOF . A B
B ' WORK LABOR COSTS: . : :
DXE | . . XL
, . CODE. |J0B DESCRIPTION| HRS.|MIN.| CHECK LIST -
7 T | ueicetion &
- 18 |lnspect and rlcation 7
. - [feplace L/ I N
) 5 | | e ,%:ZhFilterb ‘ v o
PAYIS T0TAL b X Motor Tuge 1
Grease ' ’ " [BRakes A
b — , Adjust Hand Brakes v
( e ;
frgns. 01l ' oo | [eheck ires
Motor 0il | . |Eeadlights A
‘ ! 0 15 - .
| Sublet Lavor — Rﬁﬁfﬁtﬁigh“ -
"Z’ % . Adjust Clutch 8
Transmission
- Transportatlon 0ffice p Differentisl .

Buf?f Ledger - (arage

Master Cylinder -

L]

White Copy
Canafy Copy - Bookkeeplng

A

SOURCE: Courteéy of Paradise Valley School District,

Arizona; Modified Form.

L_

AWONODI ’
13N3 ONISVYIHOINIG
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HOd SANITIAAIND
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192



m:’;‘ﬁénslue FUEL

. . . : - - . .
N - . . . i . L ) . . .
i y ’ . ~ - . : . v . -
. - .
. A,

9 5 MAINTAINING FOR MAXIMUM FUEL ECONOMY »

: SUMMARY OT MAINTENANCE TIPS TO. IMPROVE FUEL ECONOMY

: _ 1. ..Set’ goals to operate at peak eff1c1ency, establish','h;%
L o programs to regch these goals. S

?.';Prqmote inhouse tralnlng programs to 1ncrease staff
N effectzveness. - _ : ' _ : S

.';; .o 3 -Manage by exceptlon, if a bus is not Obtaining SONTERPPEE
B o deslred fuel economy, flnd out why..- , : g&: Y

4. . Use reporting, systems that offer follxow -up and
- feedback: - L el

o S ' P S
5. Take-advantage of modern equipment and,technlques
' to increase fleet rel;abllity. R

P B . 1

e : ~ .. + 6. Use -engine analyzlnj equlpment.

Maintain tires at makimum recommended pressure,-
check regularly for wear and damage.f

Coe - - 8. 'Change oil, PCV, air and gas filters regularly.

9. Use t1re ‘tread wear patterns -and depth as. a guide to
' alignment needs . :

3lOt Look insideé the exhaust pipe for Jplack soot, it -is.
an 1nd1cator of engine 1neff1c1ency ' '

11. Once a year perform a major” 1nspect;on, cyllnderf
compression, valve cleatance, fuel phmp, vacuum

pressuﬁe, etc. A ) - .

RS - 12. Reduce engine idle speed:.

13. Perlodlcally Check the vehlcle to insure it 1is run—
ning- eff1c1ently, check the carburetor for cleanli-
| e ness, idle speed, air-fuel mixture, float level,
'i\ \\' 'accelerator pump stroke, ‘automatic choke, and air or
: gasollne leaks; also. check the coil, .condensor, %
rotor, distributor cap, spark plugs, spark plug gap,
firing voltage, ignition points gap, dwell and
resistance, and timing. . \ ,

1l4. Check oil, antifreeze, windshield wadher
battery, and tire pressure during filll-ups).

15. Use &an oil suitable for the'driving environmént.
16.  Follow manufacgurer' 5 recommendatlons in maintaining
the vehlcle
. 17. Promote an environment of '"performance" and "team- -
work.": '
18. Resolve maintenance problems immediately.

( | g
J ,
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N 101 NECI:"SSARY ACTIONS
DEVELOP A STRATEGY TO INCREASE FUEL ECONOMY

~ '
Anyone reading this handbook should be conVlnced that

fuel management problems can be resolvedlto faoe the un-dA

certain future. The, solution requires a basic reexaminationiiv

'l‘)
of habits, practlces,"and pollc1es that hal

been'used over

" long reriods of time. . : . b

N

The success‘of fuel econony management depends to -t

-great extent on the preparation made and the. overall agillty
,to communicate the need for sav1ng energy. It is also de- 7"

;pendent upon applying some bas1c skllls to achleve energy

’ °© o
; .

'management obJectlves. ' ’j’ - , : o

i & ' ) " ,

_ . The ablllty to recognlze, analyze, and respond to energy' vy
'; . ‘problems is important. This ability is enhanced by

1. Taking the time and effort %o evaluate_{
current practices; review?’ fuel sav;ng
objectlves '

. Sy 2. Reseanchlng 1deas that can help the
. : district save fuel.

3. Training and mot1vat1ng personnel to
save fuel. g

. 4, "Stimulating actions that can 1ncrease
1 . ' pupil transportatlon effectlveness in
~, . . . - the school district. -

Take'adyantage-of,the best energy reéonrce’that is : | -F
available in thelsohool'district-éghe‘energy of_geople%~ .
b‘inddvidual'self—esteem--to'Qave fuel. ?he Futdre depends T
‘to & large degree on the extent to whioh.tnis.resouroe is
used. -, | ﬂ' A T ”
The use of common sense along with a personal commitment
.o ~ to save fuel in the cchool district are important elementslln
. o maklng "sch'ool transportatlon 'a winner." If the dlstrlc+
_‘takes the tlme requlred to plan for better fuel economy and
develops persopal strategy to 1ncrease pupil-miles=-per-—
gallon}‘f{e meaningful savings'discussed in?this handbook

can be obtained. - . “ -

. .
. . » . . L P . ;.
R - I . N

W e e e e . C . . ) . . . . .. BN L T . ROSS R ——
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' saving energy 1n -our schools and in our personal actlvities

. b&.sls. . ' C C ] . to. ' .L . o \'“T.‘ . ::

-

. communlty dollars.

| , | PARTVI

CONCLUSION
o " ST
101 NECESSARY ACTIONS . |
‘\WHAT CAN BE DONE TO SAVE ENERGY . . d

-
< ’ ' -

Fuel economy magagement represents a foundatlon for 4

It is achieved through pract1ca1, common sedge techniqués "to o
save dollars and by gocusing attentlon upon 1hcraas1ng

product1v1ty an érformance K ' l )
G e ] . .
The Board of Educatlon in every state can, encouragea

school d1str1cts to move in the dlrectlon of gfgnter fuel B

economy. "The, State Board of Educatlon can update 1ts re-f ?Hﬂ." ,ji

1mbursement formulas to encdurage the purchase of - eqptgment e

tha; offers more mlles -per- gallon. é'I‘ha.s Hasfﬁroved success- R =TT

ful 1n States such as Ohio, it can be done én a nat10nw1de

) sy ' o

1

Every-school board can place emphasﬂs up@n fuel economye

management in its community. Such actlons will: save, the K s

They are in llne w1th our natlonal energylf' o ;
conserva¢1on goals ¢ - ) }_ - . o A L
Every school’ district has an opportunltx\to begln fuel’ ;

economy menagement &as a part of its regular management

practlces Implement programs to purchase, pI

route,,schedule, and ma1nta1n for greater fuel’
pupll—mlles per- gallon'ls achlevable through fugl economy * R
‘management. . .o ’ ; ;% g -
, iy
-.) - . .II . ;.'
7 TAKE ACTIONS TODAY TO BEGIN YQUR : .,
.FUELECONOMYWWANAGEMENTPROGRAM. . ‘ " ' a

- MAKE EUEL ECONOMY MANAGEMENT
APART(NzYOURIWANAGEMENTPROGRAM.

£y



) 10 2 ADDH'IONAL TIPS FOR SAVING ENERGY g S - '
”.“_ : 'Tlps for saving energy in other areas of school operatlon

-'are 11sted. Take advantage of actlons that ‘can

-

reduce thg school's utlllty bllls R

_—_— ',"fF-l. Establlsh a committee to review energy use. .
132; Survey energy use periodically '

-}?3;1 Record energy consumption in all facilities, use th1s '
- + dinformation as a mechanlsm for 1dent1fy1ng energy
".conservation actlons.

"

4, Check the school's heating and cooling systems to—makej
sure. they . are up to standard.’ ’

5. When heatlng buildings, reduce the'temperature to be
maintained when the facilities are not in use, L

6. Eliminate hg®ting and cooling buildings on holldays

and weekends. ' _ LT aﬁ*t
“T. Instruct cleaning personnel to turn off 1ights and to _
. . 1nspect heating and coollng thermostat Settlngs in each
_EAﬁr classroom and work area. _ - '
< . 8. Change filters regularly; follow the manufacturer s
" maintenance, ;nstructlons for.all equipment.
9. Inspect and calibratie equlpment controls_per{odically.
. 10. Insulate air ducts and hot water pipes..
. 11. Close off all unnecessary qopenings. . '
12. Tnstall double glass -panes on wingows.
13. Add insulation to "walls and ceiiings to rkduce heat
= transfer. | ‘ -
' ‘ 14. Check utility bills to make sure that no’ irregularlties
’ exist. . i .
. 15: Investigate the opﬁortunities for saging{energy_in food
et S “.services, using nressure cookers, microwave ovens, .
Cey e smaller and more energy efficient applieances, keeping,

'/ : freezers as full as possible, centralizing food prepara—
tion, and designing rnutritionral menus that require 'less -
baking and cooklng time. ‘

- L\
Q . A
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: 10 2 ADDlTIONAL TIPS FOR SAVING ENERGY _' : ’ ' .

'cAdditional tips for sav1ng energy 1n other areas of school

operation.

L4

A ) ~

..16. Avoid arbitrary thermostat settings. Establish rules

- for temperature control; consider centralized control.’

.17: Design facilities to use mirrors whenever practical to-
. reflect light; also paint walls with lightgcolorsg

. 18. _Reduce "heat to a minimum in loecker rooms and the - B
auditorium - S '
o \ . . ’

-l9. Schedule all evening meetings in a central area.

20. Perform 1anitor1al services early so that’ electricity R
"¢+ may be turned of f earlier :

élu'_Caulk and weatherstrip windows, sash, doors, and roof '

B flashing. . L .
- 22. Turn off all lighting after school'has been dismissed. .
23. Encourage teachers to turn off lights in empty rooms .

2h.. Reduce lighting levels when safe to do so, reduce ' ?
exterior lighting levels. :

25. Install photo cells to control exterior lights.

26. Use fluorescent fixtures whenever possible. They last
longer and use less energy.

27. Clean fluorescent tubes regularly; dirty tubes reduce
’ efficiency. . ' o
T 7 \ N ]
. , ' : , p L, e
28. 'Replace ‘broken windows. ~u

~ ' . ) -

29. Keep register and radiator surfaces clear of obstruc-
tions. 7 '

‘30. Reduce shower water temperatures.

31. -Change*shower heads to reduce_water volume.

@ 135 © ¥

Sorst,
- T
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*.~10.2 ADDITIONAL TIPS FOR SAVING ENERGY

-

C

-

‘4

A CHECKLIST OF ADDITIONAL ENERGY SAVING . -,

. X 1 X ”. .
TIPS FOR SCHOOL BUILDINGS .

"Use }imeclocks on heating'systems'for contfol.

a
-

| ¢
Insulate'piping and ductwork. . w

-

Keep ventilation air. regquirements to & minimumn.
- )_ .

4

Use - enthalpy controls on éooling systems .

Use zone thermostats, one in each area.

4

s

Use heat reclaim devices %hen feasible.

‘Install photo cells on outside lighting.

b d

«
~

Provide lighting switches in every classroom.

' Keep detailed reporsts on'power consumption.
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f 10.2 ADDITIONAL TIPS FOR SAVING ENERGY
TIPS FOR STUDENTS AND STAFF TO SAVE FUEL
Use the follow1ng practlces in your dally ac 1v1t1es'to
save fuel. - They are bhsed upon the proven prlnciples of fuel

'y

economy management.

\

3. Use publlc transportatlon whenever it is avallable

1. Carpool to school and work as oftenj as p0331b1e.
Ceatlon.\'

2. Carpool for famlly business -and rec

4.  Commute via public transportation. Use the extra car,
bicycle, walk, kiss-and-ride, or carpool to get to a
main transit route.
.« ) . ) /N\_"
5. Iriitiate a vanpool commuting service in the community,
6. Make careful and complete shopping lists; comhine

shopping and personal trips, plan the most advantageous
route, and drive less. S

T+ Telephone instead of- v1slt1ng, at a minimum telephone | . .
Y ' ahead '
8. Schedule meeﬁ&ngS'at locations that minimize travel.
s : . '
9. Double-up necessary meetings. . o Ky

L

1l0. Purchase a‘lighter, less powerful car.

e

11. Keep your car "tuned up" to obtain maximum performance
from it. : ’

k]

A

l2. Study your travel habits; search out opportu ies for

saving fuel.

13. Vacation near home and in areas where loca

transporta
tion is avallable. )

14. Vacation with friends.
©15. Eliminafe unplanned pleasure rides; substitufe walks
and'bicycle trips. a

16. Find out why certain drivers get good fue

‘performance; use driving techniques that can mprove _
your miles-per—gallon. N
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‘CONCLUSION
. 10.2. ADDITIONAL TIPS FOR SAVING ENERGY
. . : . . 2 °§ . .
A CHECKLIST OF FUEL §§VING_TIPS
: . FOR-FHE STAFF AND STUDENTS
- | : t When you must drive, carpool as often as possible.

-

Measure distance in ga}lons, not miles.
. . ’ (2

Plan your driving routessto avoid bottlenecks.

Eliminate those costly unplanned drives.

&

Drive slower, drive for fuel economy.

v 3
W

¥

Purchase the lightest car tﬁat;fulfills your needs.

S~

. -
PR

Select only thosé accessories necessary for comfort.

. o . Consider fuel saviné‘géuipment in your purchases.

Maintain your car on a periodic basis. oo

i

-

'Maké sure that your car's tires are properly
- inflated. ’
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“THE BEST WAY TO ESTIMATE THE
SIZE OF THE HERD IS TO COUNT
FEET AND DIVJDE BY FOUR.” "

OLD.COWBOY, TALE FREM o
HOw TO MAKE ADVERTISING wonx

MeGRAW-HILL BOOK CO., 1967
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" 11.1 STATE DIRECTORS OF PUPIL TRANSPORTATION o

'ALABRMA

'.“'REFERENGE INFORMATION |

Coordlnator,

Pupil

‘Transportation

State Office Building
Montgomery 3610L -

(205) 832-5122

.oa

ALASKA

.

Deputy.Director, Field

Services -
State. Office Buildlng
~Juneau 99801 e

Pouch F,

(907) L465-2850

" ARIZONA |

Manager, Pupli Transportatlon
- Office of Highway Safety ¢ -

{

206 South 1Tth Avenué
Phoenix 85007
(602) 261-73L41

- ARKANSAS

Supervisor,
Trénsportation

Department of Education
Little Rock T2201 '
.(501) 371-1560

CALIFORQIA

COLORADO

Supervisor,
Services

Department of Education

School

Supporting

201 ‘East Colfax
Denver 80202
(303) 892-2291

-~

(

GEORGIA

CONNECTICUT | SR

State Department of Education
State Office Building Co
165 ‘Ca&pitol Avenue “
Hartford 06115 ST
(203) 566-L4023 s

 DELAWARE

Supervisor, Transportation‘
Department of PublICH )
Instruptlon '_ . > .
Townsend Building - :
Dover 19901 - e P
(302) 678 L696 Coe -

FLORIPA g

Admlnlstrator, Transportatlon'
Department of Educatlon.
Knott Bulldlng ,
Tallahassee 32304~
(90&) h88 hh05

Admlnistrator, Transportation
Department of Education

156 Trihity Avenue

Atlanta 30303

- (hobk) 656:2&67

rHAWAII

Administrator, ‘Transportation
Department of Education

1037 South Bretanla Street
Hohnolulu 9681L ~ 4\

(808) 548-236L

- : ) . -~
N - .

. IDAHO | | _ e

Superv1sor, Transportatlon
Department of Education o
Boise 83720 '
(208) 384-3106

‘lgifé-;'%_"; ‘C’C ; 'p:

“



111STATE DIRE%TORSQF PUPILTRANSPORTATION‘ oo I

.fILLINOIS

.. Pupil Tran8portat10n Serv1ces
-0ffice ‘of Education’
100 North First Street
Springfield 62777

. (217) 525- 7h8h |

INDIANA . \

.Director,‘School Traffic

Safety

"ffDepartment of *Public

. 'Instructlon

120 West Market Street
_ Indianapolis L620L
(317) 633-L69L

.IOWA

'D1v1s1on of Transportatlon
. Department of Public

o Instructlon

‘Des Moines - 50319

'?(515) 281-5811

' KANSAS

g Director of_Safety

nlcSafety Department -

- .State ffice Bulldlng'

"Topeka“§6612 '
(913" 59@%3551

KENTucf *‘

Pupll Transportatlon Division
Department of Educatlon
Capital Plaza Tower:

- Frankfort LQ601

6502) 56h h718--

LOUISIANA“’

Supervisor, Transportation
. .P.0. Box LLOG6L -

. . Baton Rouge TO80L

" (50h) 389-2211

-+ Educatio

. (301). 796-8300

'Bureau of School Management

C PARTVII ¢ T
—'  REFERENCE INFORMATION

MAINE

Transporta 1on D1rector :

Driver Ed catlon & Safety
Building .

Augusta’0h333. -

(207)-289-2372. . = . 7 w

MARYLAND

Safety & Transportatlon :

Department of Education v
P.O. Box 8717 ' '
Baltimore 21240

MASSACHUSETTS

Services .
Department of Education 3
182 Tremont Street. . . L

- .Boston 02111
7'(617) T27-5T790.

MICHIGAN

_Department of Educatlon

Box L20 L )
Lansing 48902 - ' S

.(517) 373-331k L L

LR Y
’

MINNESOTA S . o
Director, Pupil Transportatlon

Capitol Square‘Bulldlng

550 Cedar Street _

St. Paul 55101 .- X . ..

(612) 296—?839 ' : ’

MISSISSIPPI

Department of Educatlon
P.O. Box- TT1 o
Jackson 39205 Yo
(601) 354-6921 - . !

L .
. s ' - . .l
» - . s . - -
( .' * ' I ' W -
. Vs . . . e .

1'1414 o L -i.f
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11 1 STATE DIRECTORS OF PUPIL TRANSPORTATION
f_MISSOURI NEW MEXICO

: Director,.Pupil Transportation Director, Traneportation
, - Department of Elementary and Department of Education

Secondary Education. ' Education Bulldlng
P.0. ‘-Box 480 Santa Fe 87503
.. Jefferson City 65101 (505) 827-2108
© (31k) T751-2626 \ L .
MONTANA . ‘ NEW ' YORK | . )
Snpervisor,'Transpertation Superv1sor, School Business
. Department of Public Department of Educatlon
Instruction: | Albany 12230 L
‘ Helena 59601 : | (518) LTbh- 338h
. (Lo6)- hh9 3167 “
 NEBRASKA . | NORTH CAROLINA _
Transportation $pecialist = Dlrector; Transportation -
Department of Education . Board of Education:- o '
233 South 10th Street . ‘Education Building
Lincoln 68308 Raleigh 27611
(hoz) h71- 2h52: . (919).829-3071
T NEVADA o Co NORTH DAKOTA : _
Office of Technical A531stance Dlrector, School Transportatlon ’
Department of Education ° U Department of Publlc
LOoO West King . - _Instruction
Carson City 89701 _ . Capitol Building ,
(7To2) 805-5700 \ - Bismarck 58505 K
: . : . »(7T01) 22L4-2270
‘ NEW HAMPSHIRE . . OHIO |
: Department of Educatlon ‘Pupil Transportatibn' : -
o ~ 410.State House Annex Déepartment of Education: .
M B Canord 03301 D tS—— 811 State Offlce Bulldlng
- (603) 271-2105 o © Columbus- k3215
| (614) L66-4230 ~
NEW JERSEY . - OKLAHOMA |
" D1rector, Pupll Transportatlon Transportatlon Sectlon )
‘Department of Education, . Flnance Division
225 West State Street 2500 North Lincoln
© ~ Trenton 08625 Oklahoma City 73105
. -(609) 292-853k - .~ (bo5) 521 3h72 .
— e S - y i
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11.1 STATE DIRECTORS OF PUPIL TRANSPORTATION

OREGON

Pﬁ;&l Transportation Services

Department of Education
Salem 97310
(503). 378-3578

-

PENNSYLVANIA

Pupil Transportation Division
Department of Transportation

%Harrlsburg 17123
“(T17) 787-6u453

RHQDE ISLAND

"Driver & Saféty Education

- Providence 02908

SOUTH CAROLING 2

' Director, Transportation

512 Rutledge Bulldlng
Columbia 29201 '
(803)-758-2762

o~
.

SOUTH DAKOTA

TEXAS

School Transportation
Texas Education Agency
11th & Brazos Street
Austin 78701

(512) LT75-2631 .

UTAH

Specialist, Transportation
D&8partment of Education

248 East 500 South

Salt Lake City 8414l
(801) 533-5L436 - ‘

VERMONT

Education Field Services
Department of Education

129 State Street

Montpelier 05602 - .
fSQz) 828-3145 -

4}

-VIRGINIA

 Supervisor, Pupil
" Transportation
Board of Edwucation
Richmond 23216
(80k4) TT70-2619

WASHINGTON

Dlrector, Pupll Transportatlon Supervisor, Pupdil

Kneip Building
Pierre 57501
. (605) 224=324T"

.

s

.. TENNESSEE e
Pupil TransportatlonV‘
Department’ of Education
"Corgdgll Hull Building
Nashville 37219

(615) Th1i-2927

* 146 .

Transportation '
Superintendent of Public
Instruction.
Olympia 9850L
(206)<T53—6736

WASHINGTON, D.C.

+ Transportation Officer

'.D.C. Public Schools _ .
2115 5th Street, N.E.

Washington, D.C. 20002 S )
(202) 576-6302

v - , , X

T
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»

-Director,

aDépartmentjof Education
1900 Washington Street

'AdministrqﬁOr;

P
Sm

NFORMATION- = - .

A -
» pa .
<

'fL:WEST VIRGINIA

School
‘Transportation .

Charleston 25305
(30L4) 348-2711

WISCONSIN

Pupil
- Transportation
Department of Pupil
~ Instruction

126 Langdon Street

-Madison 53702

(608) 266 2853

WYOMING

Coordinator, Pupil
"Transportation

State Office Building West

Department of Educatlon

O : . ' s

11 1 STATE DIRECTORS OF PUPIL TRANSPORTATION

CONSULT THE DIRECTOR
IN YOUR STATE

. TT)OBTAHVINFORNUHWON

ABOUT

'-FUELCONSERVNNONPROGRAMS
* ENERGY WORKSHOPS
" ¢« RECORD MANAGEMENT SYSTEMS
* ROUTING AND $CHEDULING PROGRAMS
. @ ENERGY SAVING EQUIPMENT .

. THAT HAVE HELPED SCHOOL DISTRICTS
SAVE FUEL. AND DOLLARS .

v USE. AVAILABLE RESOURCES
 TO SAVE ENERGY

-

Cheyenne 82002 o ‘f

(307) T77-7293

¥

o, : “ROUTE 4

ROUTE 1

ROUTE 2

ROUTE 3

”
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'.;"11 ZSOCIETIES 'ASSOCIATIONS, AND INSTITUTES

ST U PART VI
SR REFERENCE INFORMATION

e
-

OFFERING ENERGY CONSERVATION INFORMATION . ) R :': N\
;l}“gAlr Condltloning and Refrigeration Institute, lBISfN. Ft.A
Q‘,E_Myeerr., Arlingtop, Yirginia® 22209.

2. lAmerican BOiler‘Manufacturers Association, 1500 Wilson- . . :
L Blva., Suite'BlT Arlington, Virginla 22209. - S
:3@'.Amer1can Consulting Engineers Council, 1155 lSth Street
o N.W., Rm. 713, Washington, D.C. 20005. , ‘ .
" 4. American Gas Association, 1515 Wilson BlvdL; Arlington, o
Virginia 22209 SR XX ' A : .
5. American Industrial Hygiene Associatlgn, 210 Haddon
 Ave., Westmont, New Jersey 08108. 3
T 6. American Institute of. Architects, 173$ New York Ave., ' a-}'
N. w., Washington, D.C. 20006. s T o
7{ American Institute of Plan Englneers, T021 Delta Ave.,
. ‘Cincinnati, Ohio 45208. . .
8. American NatiqQnal g&andards Institute, Inc., 1h30
Broadway, New York, New York 10018. ' ' _
9. American Society of Heating, RefrigeratiOn, and Air » : )
Conditioning Engineers, Inc., 3%5 E. AYth St., New York, =
New York 1001T. ’ . e
10. American Society of Mechanical Engineers, 3h5 EQ LTth
St., New York, New York 10017T. S ' ' T o
"11. American Society for Testing and Materials, 1916 Race- a
St., Philadelphia, Pennsylvania 19103 _
12: Associated General Cont actors of America, 1957 E. St. "
N.W., Washington, D.C. 0006 - W ,
13. Better Heating-Cdoling Councll, 35 Russo P1l., Berkeley L
) Heights, New Jersey'07922. ‘ o ' _
l&:“ Building Research Advisory Board, National‘Research
B Council, Natidénal Academy of Sciences- Natlonal Acadenmy
of Englneerlng, 2lOl_Const1tuti0n/Ave., N.W., Washington,
D.C. 20L418. ‘ o s
- 15. Construction Specifications InStﬁtute, llSO Seventeenth
" ~ 8t., N.W., Suite 300, Washingtonse D.C. 20036,.
16 ‘Edison Electric Institute, 90'Park Ave., New York, New
: York 10016. . " -
17.. Gas Appliance Manufacturers AssociatiOn Inc.,'l90l ‘N. }
o Fte Myer Dr., Arlington, V1rg1n1a 222009. '

Heat Exchange Institute, 122 E. h2nd St., New. York, New -

‘York lOOlT

. . . ”, . . L
: ' o . ’ ' ’ T
. ’ ~ T - - .
. ' . . : e Lo
. . . 2
D

L ce 1“45;." 4i tjl‘”
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(33

21,

; BT ZSOCIETIES ASSOCIATIONS: AND INSTITUTES

OFFERING ENERGY CONSERVATION INFORMATION

19.-'

20.

22,

26..

"30."

~

23,
2k,

25..

27.

28.

29.

31.

36,

32.

33.

35.

37T.

‘Refrlgeratlon Service Englneers 8001ety,'2720 Des
Plaines Ave., Des Plalnes, Illinois 60018

Illuminating Engirieering Society, 345 E..-LT7th St., New

~York, New York 10017

- Institute of Electrlcal & Electronlcs Engineers, Inc.,

345 E. hTtn St., New York, New YOrk 10017.

Instrument Society of America, StaﬁW1x St.,fPittsburgh,;
Pennsylvanla 15222. ' ' '

MechanlcaIGContractors Association of Amerlca, Iﬂc.,
5530 Wisconsin Ave., Suite 750 Washlngton, b.cC. 20015.{

- National Ass001atlon for Pupil Transportatlon, Executlve

Secretary, P.0O. Box 1475, Fort Worth, Texas T6101. "

- National Association of 0il Heatlng, SenV1ce Manager,:"

Inc., 60 E. h2nd St., New York, New York 10017.

National Assoc1at10n of Power Englneers’ Inc.,: 176 W.
Adams St., Suite 1411, Chic¢ago, Illinois 60603

Natlonal Coal Association, Coal Bldg 1130 thh St-,.w

. N.W., Washington, D.C. 20036.

‘National Electrical Contractors A55001at10n, 7315

Wisconsin Ave., Washlngton, D.C. 2001h

National Electrical Manufacturers A35001at10n, 155 E.

LLth St., New York, New York 10017.

National ‘Insulation Contractors A55001at10n, 8630 Fenton
St., Suite 506, Sllver ‘Spring, Maryland 20910.

National LP-~Gas As5001at10n, 19 W. Monroe.St;,1Chicagp,
Illln01s 60603. _ . D . :

National 0il Fuel Ihstitute, Iﬁcl,,EO E. 42na St., New.

"York, New York 10017.

Natlonal School" Transportatlon A53001at10n, Executive
D1rector, h616 Lawn Court, Fairfax, Virginia 22030.

Natlonal 8001ety of Profes31onal Englneers, 2020 K. St.,
N. W., Washington, D.C. .20006\ - '

[y

Society of Automotlve Englneers, Inc.;
Drive, Warrendale, Pa., 15096

hOO Commonwealth

Socaety of American Value Englneers,(SAvﬁ)Q|2550 ’
Hargrave Dr., Smyrna, Georgla 30080. A
Standards Engineers Society, P, 0. Bex- 7507,_«. Ffl'
Phlladelphla Pennsyilvania ;9;01.:QQ, S

’.l
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\2 SOCIETIES ASSOCIATIONS AND INSTITUTES s - S . ' [
OFFERING ENERGY CONSERVATION INFORMATIO - : . ‘ o
3’8 steam Heating Equlpment ManuMers Assoc., . e /o o .
R Samuel ‘J. Reid, Barnes & Jonesy c., P.0. Box 20"{, L
. Newtonvilie, Maryland 02160. - ‘ L : L
“ . 39./ Ther al Insulat ion Manufacturers Assoc1at10n, Inc .. 7_' 4"
.- Klrby Plaza, Mt._Klsco New York 105h9 '
I-LO Under,wrlters.' Laboratories, In_:c?. . 333 Pflngsten Rd s °
- Northbrook, ,_I_Ilinéis' 60062, " _ L
o . N CONTACT PROFESSIONAL ORGANIZATIONS
? _ %ND TRADE ASSOCIATIONS FOR INFORMATION £
< , _ ABOUT ENERGY SAVING EQUIPMENT e
7 S
Al UNDERSTANDWHATCONTRIBUTES TO FUEL ECONOMY . 7 . s | - ?fj,;;_,
"A LIST OF LOCAL SOURCES OF INFORMATION Lo . N ;]
IS PROVIDED BELOW FOR REFERENCE. N . ;
CONTACT THESE SOURCES FOR INFORMATION. L . S o
. ALSO CONSWLTWITH YOURPEERS. . . A
. n 3 LOCAL INFORMATION SOURCES . o oot ST o Ty
¢ » I . i X - . "
1. 'Chapters of above mentloned soc.‘i.e.t’les," assoc:Lations,
n and 1nstitutlon§ A _ N . .
2. Commercial fleé.ts. ' - | > o Z SRS
. 3. . Chamber of Commerce. . o _ B o s B R o
N v.'h'.. -Department of Educatione - ' ' R . R o
\5. ‘ ‘Public a.nd educatlonal 1n§t1tutlon llbirarles. . ;I - C . -,"-
II;GQ : State Ener office.
T." Cont;acto ‘ manufacturers s suppllers s profe331onal .
;»gV'consultants, and others whom you work with on 'a .
.,-_'.'.regu ar ba51s. Lo R .
' TAKE ADVANTAGE OF THE INFORMATION ‘
n ' _SOURCES IN YOUR COMMUNITY ;
. ‘ . . ) . ’ X : ' Xy h ) -1
~ | . N » ' . . . .
- .' ‘. . | .:-"l . . E ' -\.‘
\ ) o N. B J~ P )
. \ ..g‘u ¥ l ) . 15‘0 ; ; .




114 U.S. GOVERNMENTSOURCES SR L T
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OF THE FOLLOWING U. S. GOVERNMENT
ORGANRAHONSFQRINFORMAHON
’ ABOUTENERGYCONSERVAHON

Department of Commerce, Office of- Energy Programs, 1hth
& Constltution Ave., Washington, D.C. 20230.-'

J

"Energy Research & Development Admlnlstratlon, hOO Flrst
Street, N.W., Washlngfon, D.C. 2osh5

Federal Energy Admlnlstratlon, Offlce of Energy

Conservation and Environment, 12th & Pennsylvanle,'N{Wa,
Washington, D.C. 20L67. '

Department of Transportatlon, Loo Seventh Street, S5.W.,
Washington, D.€. 20590. . )

Natlonal Bureau of Standards, Offlce of Energy Conserva-"

tloa} BulldLng 226, Rm. Bllh Washington, D. C.,2023h

Natixnal Technlcal Informatlon Serv1ce, U.S. Department'
of Commerce, Springfield, Virginia, 22161.. '

@

Superihtendent of Documents, U.S. Government Printing:

Office, Washington, D C. 20k02. | / 3
>
s
Ay
P . l "
v NOTE: THE ORGANIZATIONS SPECIFIED IN REFERENCES

NO. ZAND NO. 3 ABOVE ARE NOW A PART
OF THE U.S. DEPARTMENT OF ENERGY.

YOU RAY ALSO WRITE TO:

SUPERINTENDENT OF DOCUMENTS . NATIONAL TECHNICAL INFORMATION SERVICE

, us. GO\(ERNMENT PRINTING OFFICE - 5285-PORT ROYAL ROAD
- _WASHINGTON, D.C. 20402 . - SPRINGFIELD VA. 22161 )
. hi . \Q . . R . ‘ .

WRITE THEPUBLIC leORMATIONOFFICE -_ .

4 .
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;1158|BLIOGRAPHY e e .
| ”AdamBOn, S C.,Communications, Administrative Services,
: Department of Education, State of Georgia, 197T.

j‘& ?gj;AhOl&, R. R.,_&gug;ggigagions, Bureau of Special Educa-'-f _u';“_7,«:}
L “tion Management Services, State Education Department o B
Albany, New York 77, : : : C

'3. Angel "R.D., et al, Computer= Assistaﬁ School Bus Sched-_: e
' ~uling, Management Science,.Vol. 18, No, 6, Feb. , 19T2u LT,y

'__ k;..Appeldoorn, J.K., Motor 0il Viscosity and ColdrStartigg,4x';”:, .
S Soeiety of Automotive Engineers: Inc., New York’, l966' < S

5, Bartlett Charles, ggpnicgtigng Blue Bird Company,-
- ‘ Fort Valley, Georgia, 1977 % .

6. Bevans, D. N.,'Communications, Kysor Industrial Corpora—-
B tion, Cadillac, Michigaq, 1977 D . o

T. Bierman- H., Jr % et_al, The Capital Budgeting DeciSion,’
! ' MacMillan Pub. "Co., New York, 1975. Lo

8. Broderick, A.J., et al, Effect of Veriation of Speed ' S

o Limits on Intercity Bus Fuel. Consumption .and Driver . . -
Utilization, and Corporate Profitability, -U.8.- Depart- . L
ment off¥§@3sportation, Washington, D. C.,.Nov., 1975 X SR

9..‘Broyn, T. 9 -Communicetion's, Pupil Transportation Con=- - S
sultant State of . Montana, Helena ., Montana, 1977 . . .

.10. “Bureau of Special Educational Management Ser ices, . ,
. o School Bus Driver Instructional Program, Albany, New U
. " York, 1976. )

[

11. Cain, Leonard, Communications, School Bui‘lding and
' Transportation, Department of Education, Jackson,
Mississippi, 1877. . . -

tool2. California State Department of Education, Administra-5 T
' tion of Public School Transportation, Sacrareénto, = '
California, 1972. L - W e .

l3l California State Department of Education, School
Districts of CaYifornia: Annual. Report: 1975-1§,
Sacramento, California, 1977 ‘

» )
= 14, California State Department of Education, Manual for N
Lo California s School Bus Driversg, Sacramento,' :
.California, 1976. . he .

15 Carlson, D.R., Communications, School Transportation,
Department of Public Instruction, Des Moines, Iowa‘

1977 .

16, Carr, D.S., Communications, Pupil Transportation, Utah
State B&ard of Education, Salt Lake City,_Utah 1977,

. . : - .
A e ey . - . . - . b ! ’

9 . . . $
. . L \ . 152
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11SBIBLIOGRAPHY _ o ‘ o : --J\ .
JfflT}j Chatfield R. A.,'Communicatlons, Mounds Vlew Rybllc

. _ Schools, St Paul Mlnnesota,.l977 M. e
18, Clayton, K.C., et al Wyoming School Bus Driver S Hand-
’ book, Wyomlng Department of Educatlon, Cheyenne, Wy
Ce 1975h. - . . : . .

_'1.19; Cole, F. A., Communications, Pupil Transportation, De-_I
B -partment of Educational and Cultural Services

Augusta, Maine, 1977. - o S
"20,"Colorado Department of . Edudatlon, Energy Conservation“
- ‘ - in School Transportation Systems, Denver, Colorado,_
T : " Undated. -
- 21. Colorado Department of Educatlon, Rules ‘and Regulatlons
. Governlng Operation of School Transportation ° L
Vehlcles, Denver, Colorado, 1975 . _ -

22. Commitiee on Finance, Energy Statlstlcs, u. S Senate,'
Committee Report, 9hth ' Congress, lst Sess1on, :
Washington, D.C., 1975:.

23. Corban, W.L., Communlcatlonsi-Pupil TranSportation,.
Department of Education, JackXson, Mississippi, 197T.

2L4. Cowan, J.F., Bhe Energy Crisis in the Public ‘Schools, -
' Ventura County Superintendent of Schools, Vehtura,
California, Undated. "

£ .

25. Cowling, Wes, Comrfunications, Huﬁtington'Beaoh'School
District, Huntington Beach California, 1977.

: 26. Cummins Engine Co., Inc., Guide to Trade Dec1s1ons,
N . Columbus, Indiana, 1975.

27. Darnell, D.W., et al, Fuel Management‘and Allocation
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