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: uAIVER NOTICE

Th1s report was. prepared as an account of work sponsored by the State

- of Michigan. * Ne1ther the State nor the M1ch1gan Department of Commerce

Energy Adm1n1strat1on makes any warranty or assumes’ any 1ega] 11ab111ty or
respons1b111ty for the accuracy, comp]eteness or usefu]ness of any 1nfcrmat1on,
produce or process disclosed herein. Reference to- any- spec1f1c commerical
product or service in thTS "document”doés’ not const1tute endorsement or re-

‘-commendat1on by the State of M1ch1gan. The op1n1ons of the speakers expressed
here1n are their.own and do necessar11y reflect those of the State of M1ch1gan M
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INTRODUCTION [
C . : : SR ; LY
~ On NoVember'ZBth and 29th, 1979, the Michigan Department of Commerce,
Energy Adm1n1st 1on and Department of Educat1on sponsored the Midwest §chool 4
Transportat1on F]eet Management Sem1nar - Focus on Eneréy Approximately 30 =~ = -
representatives from.ij states, M1ch1gan, 0h1o, Iinois, wisconsin Minnesota ‘
and Indiana were in attendance, Speakers from both ‘the" pub11c and pr1vate sectors f
4 -d1scussed a wide variety of school bus energy managerent top1cs, 1nc1ud1ng new.
s 'techn1ca1 improvements, energy feas1b111ty stud1es and- the use. of programmed S
- . information systems ‘in. energy fleet management.. ' : ' .
~_The school. transportat1on officials who attended were asked to-submit” ‘}"‘
~ written reports on what they have done 1n school bus energy management together
with the results of such app11cat1ons These reports, a]ong with ed1ted tran-
8 ripts of the sgss1ons. are- 1nc1uded in- this” handbook. f e
The seminar's goals were to both gather and d1ssem1nate 1nformat1on on B
e ergy fleet _management, ) the group was comprised of school transportat1on
officials who. have demonstrated prev1ous expert1se in this area. - They came together
in Lans1ng to leari from each other and to. share 1nformat1on through th1s handbook
' The 11m1ted number of part1c1pants encouraged group d1scuss1on Those on hand
agreed more emphasis needs to be put on .school transportat1on energy management
.« The seminar and th1s handbook are 1n1t1a1 steps in this d1rect1on°

<
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_ Th1s ovérv1ew is des1gned to qu1cP1y g1ve the reader an 1dea of what
each speaker discussed. : - . L
: *Dr. Robert Muth, Execut1ve Secretary of the M1ch¢gan’§chooT3Business"
0ff1c1a1s (517-355-1720) spoke on the scope and depth of the. energy prob]em facing
_ schoo] transportat1on off1c1a1s Members of his staff also moderated a group dis- -
. *cuss1on on schoo] bus_ fleet energy management TherproposaJs generated by this
. discussion appear ‘as Append1x One.
William’ Myatt of . Detro1t D1ese1 A111son (313 5o5 0411) gave a presentat1on

" on a new fuel- eff1c1ent diesel engine, now available® through chassis manufacturers, “h

1nc1ud1ng General Motors Corporation, Internat1ona1 .Harvester and Ford
o Hanford Combes of Schoo] Transportat1on Systems, Inc. s (614a891 6696) | a
discussed wethods of perform1ng effect&ve energy management feasibility studies. -
His f102 Ways to Conserve Energy" and “Fue] Economy through Teamwork" appear as
K Append1x Twe and Append1x Three. ; '
-John uank1n of the Mainstem Corporat1on (614 237-9710) discussed the use
of programmed 1nformat1on to help vehicle fleets .contain costs. An art1c1e from

"Schoo] Bus F]eet Magaz1ne" on Mainstem appears. as Append1x~Four ' e L

' Larry Louderback of the M1ch1gan Department of Educat1on, Schoo] Support_-'
Serv1ces Division (617-373- 3314) descr1bed prob]ems encountered and ‘solutions pro-
-posed by-his . office for M1ch1gan schoo] transportat1on systems. *

. William Sulak of the U. S.. Department of Transportat1on s Vo]untary Truck..
and Bus Fuel ECOnomy Program (202~ 426-9502) descr1bed poss1b1e techn1ca1 1mproye-'
ments in buses and discussed effective purchas1ng techn1ques and driver motivation..
‘He ‘showed a film on bus driver mot1vat1on ent1t1ed "who Cares?" A leaflet. on ‘the
mov1e appears as Append1x Five. IR g . i o

u.S. Department of Energy Reg1on v off1c1a1 Kenneth Johnson cave the
conc1ud1ng remarks, describing what DOE has done in the past and hopes to do in the
future regard1ng schoo1 transportat1on N _

' Part1c1pat1ng 'school’ transportat1on offzc1a1s were asked to subm1t wr1tten

"reports descr1b1ng what they have done to date in energy f]eet management .These - . B

reports appear as, Append1x Six.
' Moderator . for the seminar: was Hank Doerr of the Energy Adm1n1strat1on,

Conservat1on,Consumer Ass1stance D1v1s1on " This handbook wasnedated by Hank
Doerr’ and Joe McE’roy of the Energy Adm1n1strat1on _' ‘ .%% . B
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| THE ROLE OF SCHUOL TRANSPORTATION PROGRAMS IN tNERG¥ CONSERVATION f‘%t "
f * Dr. C. Robert Math .~ o L
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4 This is a gather1ng of eXperts in sch001 transportat1on and experts in
" the conservation of energy in transportat1on 1 am. not going Yo, be1abor a1ready
*known procedures or actions that result in- energy savings -- everyone here ‘is
aware of the economics of eff1c1ent routing, or opt1m1z1ng vehicle s1ze with need
the advantages of. diesel eng1nes the m11eage‘§enef1ts from radial t1res, “the
dr1v1ng patterns and operat1ona1 procedures that extend each ga11on of. gas or the

v

effect1veness of . cons1stent and eff1c1ent ma1ntenance programs o I
prob1em of which conservat1qn in schoo1 transportat1on 1s but a part Then I
will want to’ direct your attention to three issues: | SN

1. The contr1but1on of the school . transportat1on program to attitude’
" development for understanding and accepting the challenge of a"
! world short of fossil fuels .-- the contr1but1on toward energy

~ awareness and act1on‘ ot : ) ~ L. o

2. The part that a pers1stent transportat1on conservat1on program
should play in a tota} energy management plan for the schoo1
d1str1ct ' . ‘

3.,_-The Reed for a management program that will ensure that conservat1on o
- knowledge: “and programs ‘are welded ‘into a system that will prov1de '
data for day to day dec1s1ons and 1ong range p]ann1ng

g And f1na11y, g will ask you- to.part1c1pate in 1dent1fy1ng the most s1g- ;'f
n1fﬁcant prob1ems deterr1ng further prqgress in conservat1on 1n transpor%5t1on -
the organ1zat1ona1 or-other 1nh1b1tors to: greater progress -- and .to maki recommenda-'
tions for po11cy changes that wou1d e11m1nate or mitigate the 1nh1b1tors Our Job
w111 be to seek out, organ1ze, sunmar1ze, emphas1ze and disseminate the know]edge, L

= exper1ence and judgement that you br1ng t0 the overall quest1on ‘of how to 1mprove
e ',and maintain opt1mum fuel economy 1n transport1ng ch11dren and how to contr1bute in.
| '_ creating a. greater sense, of urgency and comm1tment to enérgy 1ndependence 1n Amer1ca?ﬂ
~ We will explain’ the process more fu]ly a 11tt1e ‘later, but I ask now for your s1ncere
o part1c1pat1on L A _‘ : : L . : g
A . There is a broaden1ng consensus among scnolars, government pd]icymakers; o
and 1ndustry forecasters that the'era of plentiful and 1nexpen51ve energy -- part-
. 1cu1ar1y 0il -- is drawlng rap1d1y to a. c]ose But even though ‘the "Age of 0i1n
= js 'a mere blip on the grapn of human h:story, it is “the era we have grown up in and -
in which our wor1d view has been formed. Our h1gh1y techno10g1ca1 industrial soc-
1ety has been bu11t in 1ess than a century on a foundat1on of 11qu1d 405511 fue]s

:
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The structure of a soc1ety is determ1ned 1n large measure by 1ts energy foundat1on ' ;i .

.Techno]og1es ~~ 1nc]ud1ng energy systems - are . never value neutra1 rather they
are prTmary determinants of- cuTture and pred1spose a soc1ety toward spec1f1c _pat< N
terns of 1nv1ng and th1nk1ng The way we farm, deve]op resourCes, manufacture,

' d1str1bute products, and even spend our leiéure time are all based on. our century S
.exper1énce of cheap, p]ent1fu1 ‘energy. Qur be]qef that - progress is synonymous with..
technical and ecoffomic growth and that so]ut1ons to social’ problems are -a natural.
byéproduct of that growt2r1s Tounded 1n our past ab111ty'to br1ng 1nto use unare-‘ ‘_;..:

cedented and expand1ng amounts of. energy. e C ) . - N ) -

L - ~

Now, this era’ is nearly over and most of us, can gare]y 1mag1ne the trans-

hS 1)

format1on modern c1v1]1zat1on faces, Pessimistic scenarios depict g]oba] famine
as the wor]d s burgeon1ng popu]at1on approaches the 11m1ts 1mposed by dec11n1ng .
energy. resources and env1ronmenta1 degradat1on~ Domest1c anarchy and international
onf11ct -~ wars of "expropr1at1on" by the r1ch nat1ons "and of "red1str1but1ve ' -
, Just1ce by pogr ones -- seem to loom on the hor1zon Even if through extraord1=’ )
_ .nary adaptab111ty and ~good’ Tuck we avo1d the worst of these d1sasters,tour soc1ety : ','Q'
will’ be dramat1ca11y changed by the nawaenergy rea11t1e S . . |
.' Unfortunate]y, a- very human but trag1c resp se is to- deny the problem. =

" The f1rst widely pub11c1zed proaett1ons of our finité oil supp11es, those by
.geo1og1st King Hubbert in the. 1950 s, were d1sm1ssed with scorn by the oil com- - :
'pan1es. Though "his data, have proved correct, some still seek to d1scred1t the con-.
c1usions The d1stort1on of energy rea11t1es is dangerous in that 1t 1mp11es that -
t',ex1st1ng social 1nst1tuttons may find it very d1ff1cu1t to adapt to the energy v
:fcha11enge that faces us 1In the fifty years ‘prior to 1974 75 we used more, and.more _*,'
~energy per cap1ta wh11e its rea] cost 1n nours. of work decreased In the 1ast five -
.syears the read cost of energy- 1n re1at1on-to hour]y wages-has 1ncreased and w111 " ) ;-{f
) cont1nue to 1ncrease. “The. pr1ce per gh]]on is directly related to conservat7 S

A 0ur 1nab111ty or unW1111ngness to recognize. the forewarn1ngs of the 70 s “increases

.
¢

the need for maJor adaUstmen¢s in the 80's and beyond - - S
. Yes, the g]oba] energy supp]y is finite and d1m1n1sh1ng in reTat1on to B
- demand anq ‘there are no. mag1c sources of repJacement Most alternative sources of . .. -

'energy requ1re Such great energy input that the- net energy produced is a.sma]] ‘per- "
.centage of the: 1ne snergy w1th1n the natural resource Compared to o11, a]ter--
nat1ve soUrces are a 1ong way off and will be’ more costiy ’

" -

Te T In addition, half of our oil supp]y is fore1gg produced-and we 'use tw1ce ‘

. as much energy. per cap1ta aseGermany, the most comparable nation-in terms of in- = -
dustr1a1 production and standard of" 11v1ng. ‘Some experts say that\we ‘could save ' ";? B
. ,'. 3 B . .- B . '-4— . ..J . .. . ) t . . .. _é




N A ha]f of our energy consumpt1on through aggress1ve conservat1on - w1thout effecu1ng
our real standard of 11v1ng ‘Our” administration,, through statements “of President
Carter and Secretary of Energy Duncan, has red1scovered conservat1on. Secretary

) Duncan, ih a recent speech in Detro1t, said that. conservat1on was the only cur-

': - rent a]ternat1ve to lower standards ,of 11V1ng Indecd other’ experts have stated
that if we.don't achieve an annual 2%% reduction in energy: consumpt1on, starting
now, the cost and,soarc1ty of-energy w111 d1srupt our soc1a1 and po11t1ca1 structures .

'}'e. to. the po1nt of domest1c and 1nternat1ona1 ‘crisis. The,sad 1rony of ‘the SﬂtUat1on o

is "that we are st111 a favored nation in terms of energy resources -- o11 and coal ,“:

~ =-- and. in the other essentna] resources -of water and agr1cu1tura1 1and If we T

e don t survive ds a democrat1c nat1on and as a wor]d power it will be due to our

L

a

s

1ack of wisdom. . - e ) ,
_ _ The Iran1an s1tuat1og has brought\gnto focus the 1mp11catlons of an - e
" 1nterdependent world of trade, 1ubr1cated with o11 The world now ‘seems d1V1ded ¢
Voo - between industrial nat1ons, OPEC nations, and underdeve]oped emerg1ng nat1ons.
. - Global popu]at1on growth and the threat of increasing compet1t1on for 1oca11y
i ava11ab1e -food, water, fuel, and other resources to ach1eve and maintain’ sat1s-7
. factory levels of health and well beqng set the stage for forces which attempt

K

N to br1ng new adJustments. The w1despread recognnt on of a“ change in America's

. nation and to us as c1t1zens.

PR
Py

from schqol? what is our respons1b111ty for rontr1but g X0 nat1ona1 awareness &
. and commntment to conservition, to local comm1tment to ommun1ty5comm1tment and.
part1c1pat1on7 Now, certa1n1y the transportation prog dm of any single school d1s—
teict is not going to 1mpact theznatlon or state. But|the school transportat1on '
service: is- one of the most, 1f not the most, v1s1b1e and recogn1zab1e serv1ce in
the tocal commun1ty In” most commun1t1es across th1s nat1on education is the lar-
gest engerprqse and, .in a11 commun1t1es, the organ1zat1on W1th the greatest com—'v )
mun1ty part1cﬂpatﬁon. Transportat1on as the. most. V1s1b1e serv1ce of the'commun1ty ‘s -
most encompass1ng enterprjse can ,play a 1ead1ng role’ in; energy conser t1on}
_ awareness and educat1on - qt. can* prov1de leadership w1th1n the s 1 dnstr1ct
,: and the school. d1str1ct'can prov1de 1eadersh1p to the conmun1ty _ .
-~ As stated ear11er, I have. three genera1 concerns to present Vo -

\
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T 1. T be11eve our schoo] cransportat1on program needs 1mprov§d manage-
‘ - ment. I think it needs highly trained personne] better management.
. - - - data and better. management systems. The supervisor of transportation
R - . 1s too often a part-t1me function performed by a person placed on the
' job without spec1a11zed/tra1n1ng. Many, many school. trarisportation
systems in Michigan, and I'msure in other. Great Lake $tates, involve
' . more than forty buses and-drivers, and: transportat1on budgets of over.
S $1,000,000 per year. It's time to give this growing, costly and
-+ community sensitive sérvice. better management. Data for day to day
and’ week to week operations and long range planning are extremely -
limited. We need a better data base, we need personnel capab]e of

mak1ng the system work’ , - o~ ‘:}

: e 28 1 be11eve students should be “informed about and 1nvo]ved in the
L , - _- conservation program. The transportat1on system can become a part
- S .of *the total ‘educational program of energy - conservation. Why -don't
- " ‘'we take ch11dren more seriously as opinion setters?. ‘Children are
o _ the best. tedchers of parents,' and “théy will become adults. How do L
T you t¥11k the ‘transportation program- .can ,invoTve students and con- - o
: tribute to the development of their sense of _energy. ethics? =~ - N v

! 3. - 1 be11eJe the transportation. program ‘and the personne] who manage T
- - it can dramatize and aissem1nate their-efforts and achievements. ... . -
" within the school staff\and the, community. Conservation ach1evements L
should be presented in an ongoing -public information program. In - =~ -
most, communities across this nation the school system.is the leader :
"in energy conservatjon efforts. Now, I believe, they must extend ////////f
X their: leadership ‘to the,entire. community through demonstration of —~— o
. . ‘their own.success and through the development: of curriculum that - U
encourages individual. family awareness. and cooperation.. " .~ ST

Conservat1on is essent1a1 to our very surv1va1, and it gust be achieved

- through 1nd1v1dua1 know]edge and acceptance. Know]edge, awareness, and soc¢ial . CL
‘sensitivity is our business, and every segment of our bus1ness must part1c1pate _ |
in this- g1gant1c, but oh SO 1mportant, endeavor. This' nat1on 1s made up of ’ S ‘;

+.15,000 schoo] d1str1cts -- we can make a d1fferencel - _;ﬂ “ e T

- " .- . \ /y/’ .
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'sav1ngs is huge. § . y

L o | LANSING, MICHIGAN
- o S WEDNESDAY, NOVEMBER 28, 1979
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SR ~ PROCEEDINGS

‘MR.” DOERR: Th1s is the Midwest School Transportat1on ‘Fleet Management’
Seminar - Focus On Energy I would like -to introduce Nancy Baerwalt\, the Acting
D1rector of the Energy Adm1n1stratxon She will give the 6pening introduction.

‘MS. BAERWALDT: I must say we' re here today because of a real concern n

this 1ncreas1ng1y impsrtant subJect I certainly don't need to take up your time

try1ng 1 to conv1nce you of the sever1ty of the. petroleum\situation. I'm sure alt” of

. you know the havoc that rising costs have p]agued on your\budgets, not to speak of

the precar1ous s1tuat1on of supply. . : S
why is the knowledge that we are going %o gain in the next coup]e of days

-1+ 1mportantv The answer, - I think, is qu1te s1mp1e -School transportation fleet

management tertal nly can. save school d1str1cts an awfully 1arge amount of money.
The facts are eV1dent 0ne school district in ‘Ohio indicated "to us that they saved

. about 40 percent through fleet management techn1ques 4 A private truck1ng company

reduced costs by-abeut 20 percent. _
Fleet management. ‘techniques; as w111 become abvious 1n the next coup]e of

1.H~days vary from the obious,to the subtle, “From the use of simple common sense to the .
- adoption and - understand1ng of .complex ‘new tecunology Let's put the: ut11\¢Et1on of

energy by schoo] buses in perspect1ve Our data suggests that schoo] buses conk\me
about 350 m1111on ga]]ons of petroleum product or fuel a year and use abbut seven

"and a half million barre]s ‘That's enough to keep the state of Michigan runn1ng for’

about a ronth So, the use by school buses is- substantial and the potent1a1 for °

N 4

0f course, d1ffe*ent transportation systems around the country need to use

~d1fferent f]eet techniques.. However, all districts need to take hard looks at pur- '

chasing, ma1ntenance and bperat1on of their bus flemts A district might f1nd it too '
expens1ve to undergo expensive equipment retrof1tt1ng, but it can s 111 keep a close -
‘eye on preventive maintenance and promote good dr1v1ng habits. ~ '
) lLet's Just Took ‘at one fact to br1ng th?s fome, 1f you wili. .Two spark
p]ugs which misfire at one. t1me ina V-8 can reduce m11eage by up ‘to 20 percent. I'm
sure‘that*most~of—you here- today; s1nm1y—because ofnyour,own~1nterest have been '

pract1c1ng energy saving fleet- management habits. Almost everyone who has even worked
a 11tt1e bit with an engine has some ideas on how to cut, down on cost. Sav1ng fuel is’

. NOW- ‘too 1mportant to be’ approached on the common- sense persona] hunch bas1s, however.
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School transportation officia]s now need to approach it as a management sc{ence,‘a [
professional task Just Tike -the prec151on used to balance a school d1str1ct s budget.
Management cost effective techn1ques and modern techno]ogy are. certa1n1y available.
The average ‘school bus in American consumes about 950 -gallons of gaso]1ne
‘a year and ‘gets seven and a half m11es per gallon. Qur goa] here today is to help
conta1n those costs and reduce energy consumpt1on
S1nce«many school districts are being a11ocated 1ess fuel th1s year than
last th1s goal should, of _course, have high pr10r1ty Don't expect everything to go
smooth]y Any new program or efforts to improve operations that change someth1ng are
bound to run into a few ob§tac1es and prob|ems, but please don't become d1scouraged
It s not easy to convince a veteran dr1ver to change some of his/her hab1ts Routing -
changes may force children to walk further and, of course, this will be opposed by
some parentsm ’
I just want to say &gain we]come and thank you for participating in th1s
two-day-long seminar. . .
MR. DOERR: Thank you. Welcoming remarks will be conc]uded by Ph1111p
.0 Leary from the Michigan Depariment of Education.
DR. O'LEARY: Since 1974 the public school d1str1cts in the state of
Michigan have decreased 250 thousand students. That's exactly the same number that
we have increased in transportation. As I toid the State Board of Education we
haven' t 1ost them, we're Just r1d1ng them around in buses all ‘day long. )
A “We at one time ‘in 1974 were transporting about 41 or 42 percent of the kids
to school. We're about 62 percent r1ght now. Those of you .in the other states,:
fthose that haven't had the mandatory special education 1mp1ementat1on,‘th1s is going
to take a chunk out of your budgets. We're f1nd1ng nowthat as far as costs are
concerned it costs dpproximately $1, 200 to transport a special educat1on youngstér as
opposed to $100 for a regular student.
o1 heard of an extreme case of $20,000. for one student to be transported to o
school. We've only gone as, h1gh as $12,000 for some studerit to be transported 40
" school. Granted, some of these-are cabs and some of these are small vehicles, but
they still require gaso]1ne With the prdgrams .and services be1ng .scheduled based ) v
orm an empty room rather than the needs of the children, we are cdnt1nua‘1y asked to
kﬂ;transport more. L ‘ - .
. We're in situation where we have schools c1051ng, and ‘as the' schoo]s close =~
now pupiis live more than a m11e and a. half, so now we are required: to transport

School districts that have “experienced decrea51hg enroliment-have . had ,7Wi,_vn
1ntrea51ng tnansportat1on And Just because you lose 7,000 students in one d1str1ct -

you don t cut down on the buses by that percentage; it's a1most rema1r1ng the same
. -8- - . 2, ) —~
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As Nancy indicated, we are 4 large user of gasoline in this state. We'are
a 'larger user of fuel oil, and, of course, electricity.- and ‘the_other energy sources
‘I'm hop1ng that we can do something to take care o‘ <$ome of these prob1ems
that we'lre hav1ng Even though there might be quant1ty I m not sure we can afford ;‘
it. 68.8 cents per gallon was the cost of gasoline in the state.of Michigan on May
28, 1979. 1 did a check this morning W1th AAA and it is a $1.05 per gallon for
regu1ar It had gone up 39 cents, a 50 percent increase since the end of May, and
the schools are in the same situation. Schoo]s paid M cents a gallon f gasoline in
1972. It costs the schoo1 district somewhere around 76 cents a ga11on today, a 600

percent 1ncrease
School budgets used to talk abouc the ut111t1es be1ng 2.4 percent of the "/
budget. . Now they are up to about 6.7 and 7.2 percent ’ /.
I'm happy to see that we have peppTe who are experts in this f1e1d who are n/

. going to give us some suggest1ons I hope that what.we come ‘out of th1s meet1ng w1thf
will be very useful to all of us 1nvo]ved and 1 would sure like to reduce that 35
million by about 10 m1111on at 1°ast the first year.

MR. ‘DOERR: Thank you. Our first presentat1on has a 11tt1e story to 1t
We did invite Ford, GMC, and International Harvester, as well as Detroit Diesel
Allison to part1c1pate and give a presentat1on on fuel economy Unfortunate]y I
GMC, Ford and International Harvester could not make it. ~We have B111 Myatt from
Detro1t D1ese1 Allison who will be g1v1ng us a fuel pincher presentat1on / e
- MR. MYATT « In order to proper1y 1ntroduce the new General Motors D1ese1 .
eng1ne which has been des1gned for. med1um duty veh1rles, jt's necessary to go back

_1n h1story six-or seven years At that time, in the good old days, gaso11ne cost
less than 30 cents a ga11on D1ese1 fuelrcost 15 to 20° cents a ga11on~ And to be "
qu1te honest peop]e were not concerned W1th either fuel ava11ab111ty or the operatrng

’ . -cost-per mile. 1€ wasn't: econom1ca1 to either build a d1ese1 “engine for med1um size -

!
'

-

-7 trucks or to operaté one when you had to cons1der how 1ong it would take to pay for
: the over-cost 6f the engine itself. And at that time, less’ than 3% of med1um's1ze ,A:':
' chass1s were cperat1ng W1th diesel eng1nes ; ' C

-

o g - r ‘ s
T Sznce then, the wor]d has been shaken by events re1at1ng to both fue] o

ava1]ab11aty and skyrocketing costs’ But many ecanomists were pred1ct1ng ‘what, 1n

fact, would take place 1n the supply and<cost of gasoline and d1ese] fue] Qix years c

_ago is when Genera] Motors made the decision to design and manufacture a~d1ese% )

engine spec1f|ca11y for medium s1ze chass1s -Detroit Diesel: Allison began to des1gn L

both an eng1ne and a manufactur1ng fac111ty from ‘what-we would Tike. to refer to as. ,:“

a clean sheet of paper -- no ho1ds barred It had to be a diesel eng1ne ‘which would
A _~

~
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be economical for.the‘customers to‘purchase'in the ear]y 1980, comply with-ail

'4the taderal and jocal noise and emission regu]ations, and provide'the kind of
: fuel econowy that would allow the typ1ca1 medium chass1s operator who was using

gasoline power to pay for that overcost 1n a re1a+1ve]y short amount of time.
about two years.

Several different engine conf1gurations and, concepts were explored and
every possible engineering 1nnovat1on was thorough]y pursutd and weighed as to 1ts
advantages and disadvantages. What. f1na]]y emerged is a four- cyc]e diesel engine
that incorporates all the proven advantages of the two- cycle .diesel =ngines. that
general motors has,bui}t’by the virtual millions. AT} the modern innovations make
it an engine as current in the state of the art as possible. Concrirrently, the.
manufacturing facility was constructed to produCe the engine to « high quality’
standard and yet at a price that would meet the or1g1na1 program objectives.

I wou]d 11ke to share with you a s]1de presentation wh1ch we have con-’
densed so as not to bore you with all the nuts and bolts that it necessarily-takes
to build a modern diesel engine, but still enough to give you a feel for an engine
which will set the pace in diesélizing America's medium size chassis. '

The criteria for this engine was. that 1) It shou]d have the durab111ty
_to last as 1ong as the average medium duty chassws 1asts wh1ch, in the‘U S.. and
Canada, is about ]25 000 miles, and the average chassis operates about 17, 500 miles.
"a year during its seven year ]1fe ) The engine should be about the.same phys1ca1
size’as the gaso11ne eng1ne wh1ch 1t has been _designed tozrep]ace, and, in order to-
ke€p the. cost of "the tota} vehicle as, Tow as poss1b1e the "engine should use the-
.same s1ze coo]1ng package that gasoline engine. ~ 3) We wanted the engine to beas
quiet as possible so that the chassis manufacturers wouldn't have to spend a.great,
- deal of additional money makJng it quiet enough to meet the regulations: ‘that we know °

- are becom1ng a part of this business..

It also had tc be affordable in its 1n1t1a]npurchase price and prov1de the’
k1nd of fue1 economy that would allow that 1n1t1a] purchase price to be returned 'to B
the operator within about two years of operat1on - And that return-would-be based--
-only on fuel economy, and all the other inherent advantages that a d1ese1 offers,

' Tower. ma1ntenance and Tonger 1ife would be pluses.

. And the -engine had to have a warranty that, in fact, stood beh1nd the

qua11ty that was being built into the engine. :
Let me share w1th you the spec1f.cat1ons of the engine. There are‘tWo

< basic models -- A natura]1y aspirated-at 165 horsepower, and-a turbocharged at 205

’ ”horsepower The naturally aspirated has peak torque of 350 pound feet, and the )
’tutgogbarged,430 pound feet. Both eng1nes are 90 degree V- 8 w1th a 4 25 inch bore

e . ) . - " ] -10- ) . -..6 .' . ) \,.
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" and a 4.41 inch stroke. The} are 500 cubic inch displacement engines which eouates
8.2 Titers. Ihe'naturally aspirated engine weighs 1,096. pounds and the turbo- _
charged-1,121"pounds.' Both of these weights are approxjmately 300 pounds less than
any other comparable horsepower\diesel engines available for med1um s@;é chassis.

. Let me show you Just a few of the design features of this engine.

. One of its 1mportant features is its unit fuel’ 1nJect1on ‘system. This is

\ a pa*ented design with an injector that performs all the functions of measuring,

~ timing, pressur1z1ng, and atom1a_pg the fuel Th1s system eliminates the need for
‘a high pressure fuel pump and ar: the assoc1ated h1gh pressure fuel lines. And
the 1nJect1on system plays a major role in the- eng1ne s excellent fuel economy and
its ease -of maintenance. More than two m1111on Detroit ‘diesel engines—prove. the
value of un1t~1nJectors everyday. ' o " '

Us1ng this pr1nCzpie as a bas1s, a new 1nJector was des1gned spec1f1ca11y

for this’ enﬁ%ne, and it incorporates some even further improvements. Such, as the _:

(7

fact/;he_fue] passages:are now within the cy¥1nder head, e11m1nat1ng all- outs1de ' R
plumbing and 5 obv1ous}y, eliminating thepotential for 1eaks . :
e In th1s slide, you're looklng down at the .top of one cy11nder bank ‘of the °

‘block. Notice the cylinder bore walls are free standing and not connected to the
top'deck of- the block. This des1qn does two things. F1rst,~1t prevents v1brat1qn3«'
" noise from. being trans ferred from the bore wa11 to the outside of the eng1ne And, -
secondly, it prov1des full length cy11nder cooling top to bottom. - N
X The cylinder block ends at the crankshaft center11ne, e11m1nat1ng a Sk1rt
' wh1ch would tend to rad1ate vibration: and noise. ¢
. In its place, a high rise doubie wall oit pan surrounds more of the, crank_‘_
shaft. The sound dampening qua11t1es of the double wall construction further help '
. to.reduce.engine noise. Another un1que feature is. the o0il pump Jocated within the
block at the.front of the engine. Th]s a]so helps reduce the new-fuel p1ncher s
noise ¥evel,. “k‘j A - : |
' Al] fuel pincher eng1nes come equ1pped with a prem1um p1ate type o11 cooler
to reduce eng1ne oil temperature and prov1de extended oil life. )
Th1s slide shews the side of the engine with the éxhaust man1fold removed ’
- fweom the cylinder head . Focus your attent1on on the exhaust port 1nd1cated by the
_pencil. It: 1ncorporates a.high technoiogy stainless stee] exhaust port shield..

' Th1s shield produces an air gap between the exhaust port and the coo]1ng
passes within the cy11nder head. Th1s redutes the e<haust heat being transferrved to
“the cool1ng system. and 1is one of the features that =nables the fuel pincher to use ’:t
the same type of cool1ng system as,the popular gasoline engine and helps keep that

€




‘ 1n1t1a1 cost down when compared to, other ‘diésels. , .

-The piston Adome incorporates a -oro1da1 shaped: combust1on chamber This
combines with a unit fuel injection system and he11ca1 shaped a1r 1ntake passages
in the cylinder head .to produce "Swirl Fire Combust1on Swirl fire combust1on is
unique to the fuel p1ncher Sw1r1 fire combust1on a]]ows the fuel plncher to.
achieve excellent fuel economy. -

Swirl fire combustion is also respons1b1e for the engine's exce11ent cold
starting capab111t1es The fue1 p1ncher provides quick cold starting at temperatures |
down to 10 degrees without the use of any starting aids. _For those areas that do
require start1ng aTds, of course, they are offered by the chassis maiufacturers .

Now, let's talk about what is probably the engine's most 1mportant ad-
vantage. And that is its fue1 economy These s1id&s show, thé resu]ts of various '
tests wh1ch were conducted compar1ng the fue] p1ncher to popu1an gasoline engines.
_From these ‘you. can see we have ach1eved our goal of approx1mate1y twice_as ‘many.
miles per gallon of fuel as a gasoline engine doing’ the same job. \ .Based on this,
the calculations would show the fuel pincher eng1ne w111 return its’ 1nvestment cost
in approximate1y two years. : : : Lo

_ From this testing, we have also been ‘able to demonstrate that the engine #;f B
- owil operate for about 125,000 miles which, as you recall, is the life of the average :
med1um size veh1c1e, before wear-out of major components And for those operators
who might have a need for ‘higher m11eage, the eng1ne is rebu11dab1e when. it does’ wear.
'.o t . The .block can. be ‘rebored, the crank can be reground and a11 of the major
'components can be rebu11t K ' '
‘ Another aspect of the fuel p1ncher eng1ne that I think Js extreme]y _
important, expeC1a11y to- schoo1 bus openators, is the,fact that both the natura]]y

'asp1rated‘and the turbecharged fue1 p1nchers are compat1b1e with A111son automat1c

“transmissions. . .

To be quite honest, a schoo1 bus equ1pped w1th this d1ese1 engwne and an
automat1c transm1ss1on will, not present d1fferent problems to the dr1ver that he s
“current1y exper1enc1ng 4n dr1v1ng h1s own car. ; |
"With the kind of re11ab111ty be1ng build 1nto the new‘fue1 p1ncher, it _
will have a fuel coverage warranty of 24 months or 50,000 m11es whichever comes'
- first, with 100% coverage on, parts ‘and labor," 1nc1ud1ng rémovd] and" re1nsta11at1on
. and the consumab]es that. m1ght be 1ost due to ‘a failure. Th1s compares to the
~ 'typ1ca1 12 month 12,000 mile warranty on gaso11ne eng1nes s .
Based on th1s, T 'm sure you can see that we have, in fact, built a d1ese1

engine wh1ch meets the cr1ter1a necessary for a medium duty veh1c1e
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2).

3).
4).

).

. It dis the same. size as a gasoline engine to fit in the same

s
-
" .

It demonistrates the re]iabi]ity that is needed.

size chass1s and uses the same type coo11ng system. ’
It is ‘quiet enough to meet all of the regu]atmons.

It provides the ‘fuel economy that w111 offset the add1t1ona1

1nvestment in: th1s engine in about two years. The balance of

‘the. years of operat1on are- all sav1ngs.
The warranty does support thesproduct fQr a 1pnger per1od of
t1me,;han gaso11ne eng1nes wh1ch*are current]y operat 'ng in
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-~ MR. DOERR 0ur next speaker is "Mr. School Bus," and from the mater1a1s
-he has forwarded to us there.is good reason for. that title. ";, AT
) _Mr, Combes has a Tong, 1mpress1ve list of experiences. He[isfnationa1iy ‘
recogn1zed as: an expert in the field of pupil transportat1on Pr1or to becom1ngjthe
"pres1dent of Schoo] Tranpontat1on Systems, Incorporated, he served one year as V1ce
' Pres1dent and D1rector of the SchoeJ’T?aﬂportat1on safety~ B1vas1on ‘Institute for _
Safety Ana]ys1s in wash1ngton, D:C. and ten years as Ch1ef of Pup11 Transportat1on
1n the' state of Ohio, Department of Education. . .
In recent years he has conducted in excess of 40 un1vers1ty workshops and
. -taught pupil transportat1on management technolegy and transportat1on law; and serveu«',
as spec1a1 consultant to the Department of Health, Educat1on and we1fare Reg1ona1
Conferences. He has: taught severa] transportatJon management Taw courses at the -
. Un1ver5ﬂty of C1nc1nnat1 and 0h1o Un1ver51ty Mr Combes will. speak on, "How to do
. an energy management feas1b111ty study on school transportation systems ", )
MR. COMBES: It became obvious in the m1dd1e 50 s when suburb1a started to
\grow ‘and the World War 11 baby boom hit our . schoo]s that there was going to be a Tot
- of growth 1n the schools. School boards lTooked for raw property, out1y1ng property,
‘the cheapest property to construct bu11d1ngs, not. rea11z1ng th1s also presented a
10g1st1ca1 prob]em, and\they\djdn t realize in what magn1tude _ ’ .
Schoo] transportat1on suddenly was here I wou]d 11ke to repor’ato you that
even today, in sp1te of the fact that th1s is the\Jarggst\mass transportation system )
1n the world, that we still f1nd very, very few un1vers1t1es\\fferﬂng\any course of .
1nstruct1on, any training in the management of th1s monster $4. 2 b1111on will™ be\\\\\\\;;
: expenoed this year- 1n school transportat1on s . B
We've got a’ prob]em, fr1ends The- energy shortage is rea] ﬂow, I m not
B certain <it's real because of supply, but it is real because of- po11t1cs, ava11abr11ty
= of 1ight o11s and a lot of other factors that exist: Pr1c1ng, price structures,
'transportat1on of supply and so forth have all added to the dilemma that we are in
" now. We re going to try ‘to target in on a couple of spec1f1cs Where we -are in
“school transportat1on and what we can do about 1t7 What steps we can, take now7
We' 11 gt into the- feas1b111ty study and: how 1t ‘can be he]pfu] to us. .o L
, One of our pr1mary problems in dea11ng w1th schoo] people and, I quess, )
1t S true of most Amer1cans today, 1s ﬁhat we have been spo11ed in this country " The
average Amer1can st111 uses. 30 times the energy of the.citizen from most other ‘
countries. Now, I'm not say1ng that S necessar11y bad, ‘but -it ‘has been conven1ent N
“'1t has been econom1ca1, no cost’ prob]em 1n "‘the past, and all of these things were o
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a The attitude I'm running into now is, "How I can continue doing what I am
do1ng within a dollar constr1ct1on7" I'm not really talk1ng about supp]y, ‘al-
though ‘we keep hear1ng this thing com1ng 1n from the background.

The att1tude hgs to be changed—Tf we re goirig to do anyth1ng about 1t
= And 1t s not going to be your att1tude 1nde1dua11y that 1s go1ng/to get the job
done. It has. to be ‘a.collective effort.  That means re-education.
If we lonk at the 1og1c of th1s thing, it s1mp1y,ésn t right to waste.
So that's the first thing we have to get across to peop]e We have to conserve.
Why use up fuels that are finite 4n resource and quant1t1es7 We know that foss11
fue]s ‘have an end to them someday ~We haven't nearly even reached those ends “We
haven't even reached the ends din 11ght 0ils, but the availability and the access is
becoming a problem, and the price is going to be high. ' ‘
We know. that ten years downstream and perhaps even before that. there are
some so]ut1ons on the hor1zon, not cost solutions but supply so]ut1ons We have
‘more heavy crude locked in the tar sands of Canada and twanty-two states in this
country and all over the world than all the 11ght 0i1 reserves that we know of or
‘have ever used in th1s world, but they are hard to. get out of the sands and the
sha]e and so forth, “and they are hard to ref1ne .Just now the cost has reached a J;P
po1nt to make it feasible to look at these sources. So the fossil fuel supply in 7
: the world holds a lot of prom1se for the future if that s the way we want to go. ¢
There are other. techno]og1es open1ng up ® Any student in h1gh school
- physics can tell you about the energy Tocked up in every atom and molecule on th1s
earth and re]eaS1ng those things. We have started in this field. Those offer
‘ sources of energy for whatever uses® we want ,to put it to.
Some gof the sad commentary . If we stopped generat1ng e]ectr1c1ty by
oil burn1ng now, we cou]d stop the imports from the Middle East tomorrow, and yet
we are. caught up in regulation and all kinds of’ th1ngs, some ‘good, some. 1mposs1b1e '
to understand, that dictate that we're going to ‘cofitinue burning vast amounts of -
vil to generate electricity even though we re s1tt1ng on probab]y the wor]d S .
1argest coal supply. . :
- Jhe Germans in World War 11 produced petro] gaso]ine fue]s almost
. ent1re1y fro“the1r coa], and we're just now restudy1ng those documents to_see how .
they did it. Sothere. are a lot of’ potent1a1 answers to supply. ‘ e
_ “1 can! t f1hV any potential answer to high price. It is here to stay
The pres1dent of Exxon said recently, ;No, a dollar a gdllon is not what- we need.
We need a do]]ar and-a half a_gallon.". In M1ch1gan and other areas 1t is r1ght
across the dol]ar_mark By ear spr1ng they are pred1ct1ng $1.20 per gallony by
znextifalltdon't be surprised if you“see $1 50 a gallon. “So you better p]an in that

P

s




- N

2

g d1rect1on in your schoo] budgets ) 1 Voo -
a‘f ‘ Europe s, pay1ng two%.three do1]ars, $4 50 in Ita]y, 1t s been- that way
_ for years So 1f'VOu try %b/go along with the,log1c that it is, gO1ng tg regu.ate
jtsel f when the price gets to a certa1n point, we haven t reached. that point yet.
Where is that point? When are you w1111ng to give up the tr1p to get the fam11y
together ‘on Thanksg1V1ng7 :
* Wé1l, how about our. vacat1on avéry year, our trips? If we have a pro-
" blem we have to identify the problem, define it and then start doing things about
it. And aga1n, it is a total effort. It's not what we're going to do in schoo? .
) transportat1on, it's not what we re going to do 1nd1v1dua11y, 1t is a co]lect1ve,
def1nab1e effort of 11st1ng priorities if this is a problem.
_ ~ The unfortunats part is that the figures on total® supp]y and transport-
'at1on and ‘availability and where it is stored and how much s refined do not belong
to the federa] government or state government they belong to the international o0il
compan1es Wasn®t it 1nterest1ng’that after the international oil companies talked
about their excessive profits th1s last report, they quickly po1nted out, "Wetl
. most of those were made overseas . In ‘other words, they sold to the European B
markets and the other markets where they are getting 3, 4, 5 do]]ars a ga]]on, 011
beirg refined in this- country and shipped right out to those markets..
I don't know how you feel about it. The more I read on it and talk to
7.peop1e and Study 1t the more confus1ng it gets. No wonder we can 't get stra1ght
answers: from the government they don't know any. mpre than you or 1 do. .
o I'm kind of amused whensB111 was talking about the energy eff1c1ency of
. th1s eng1ne and somebody e]se was ta1k1ng about th1ngs you can. do to conserve o
] energy I f1gured out one t1me that if you "did all of the th1ngs that were ‘“
poss1b1e to save energy you wou]d have to f1nd a place to sell fue] - because it
* would -be 120 percent eff1c1ent What- we have- to say -is’ that if everyth1ng is
,operat1ng at peak performanceath1s is a saving- potent1a1 and anyth1ng under that
" you are wasting fuel. ‘ T \ '
. . Well, 1et 's start where part of the prob]em exists. One state - says
" in 1ts law: "A schoo] district is not obligated, to provide any schoo] transport-
at1on.“ And another state says e1ementary k1ds over two miles,. and S0’ on and so on -
from every state level. The state 1eg1s1ature is- the-big school board in every .
“state, they pass the laws that operate the schools; and yet they say, "Let 'S keep
‘that 1oca1 autonomy Let s keep that identification" and so forth And then peo-
- p]e from ne1ghbor1ng d1str1cts, go to church together afid’ shop together say, "Well,
your school board hau]s h1gh school’ k1ds, m1ne doesn t do that Your school board

-15_

R

-




L'has a mile and’ a ha1f - anyth1ng over a mile and a half e1ementary, and nﬁne is {9\,.
over a- mile e1ementary," and. then‘ the state comes a1ong and says, 1'Weﬂ, 1f you ‘,\\
transport anything over a m11e we 11.re1mburse you, at 1east a part,of it or a. \
percentage of it." ! ' .

- We have all kinds of conflict here.. Number one, our state 1eg1s1atures
ought to pass 1aws that define schoo1 transportat1on and the limits. 1 don t want
them-to take over local operations, but I don't th1nk it is fair to pass perm1ss1ve,_
leg1s1at1on that wnoves the final decision off on local boards that are haV1ng a
:ftough time raising money to educate k1ds S i o : o,
I. think-we ought - to def1ne very carefu11y who 1s e11g1b1e It ought to I,
be rea11dt1c, it ought. to be" pract1ca1 and someth1ng we can Tive w1th and then we
ought to fund this .oniithat basis partially; I' ot saying total funds. ‘
, The philosophy that we will give5yoﬁwa percent reimbursement because that's*Iv
~an.incentive to savé js not true. That's an incentive to fight a harder batt1e.qt

- the 1oca1 1eve1 to raise the funds. ’ B )

How far should a youngster be requ1red to walk, or how far can you wa1k

"“them to ‘get.a school bus? It should be defined by law or by regu1at1on .

o Kentucky almost passed a law a number of years ago that sa1d, "No more
than three school bus stops per mile.' It didn't pass. Some states have pushed
‘very strong1y to regu1ate to hold down the number of bus st0ps e1ﬁ ‘they have -
not- successfully proven : to me- that e11m1nat1ng bus stops 1s rea11y fue1 efficient.

If-i have to walk 30 kids to a location, .and the bus s1ts there and 1h1es while we

h_are co11ect1ng ‘them _and- wh11e they are gett1ng on the bus, we are burn1ng up the

| same amount of gas it wou]d take to make an extra 'stop to more eff1c1ent1y get them

“on the bus. ’ : R ' - - : :

) : we ‘have not thought a lot of these prob1ems through throughly. A11 we do -
is s1t Back -and .1o0k -at the situation- and say,. "It is going to go away" or "Somebody . f,

.else 1s going “to so1ve it" or "There has to be an obvious answer, But, my friends; " .
the d11emma is on us. We will have ‘spot shortages We know the pr1cesi@re go1ng to -
"be outrageous, and’ 1t costs money to operate those big monsters, a lot, of mopey, not

. only. fue1 but everyth1ng else. Contractors are getting out of the business because
iof these operat1ona1 costs and because it is tough to find dr1vers and pay them wh%t
they need to drive a bus.  School boards are now 1ook1ng for contractors to take over,

* because the fr1nge benef1ts are eat1ng up the money and they can 't afford to emp1oy
peop1e to do the Jjob anymore So we have to Tive w1th “this cost th1ng,.and fue1 qs g*§
going to be a b1g impact on cost It 1s go1ng to be one of those uncontro11ab1e '

o
- ~

things to a great extent oLt - .
e Let s start w1th a state 1eg1s1at1ve body, a,group Whose 1aws or regu1at1ons
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he]p us set ud gu1de]1nes, Timits and help us, def1ne the amountof service that we
rea]]y are respons1h1e for out heve. Then letls rea11st1ca11y re1mburse tu-uhat

- ~ ¢
2 ~. .-

_level.. STt .
" . ° Then let's go to the local school board, wh1ch is also a policy- body, :
and then we get inte the feasibility study. Who is--eligible to ride? Grade level,
.~ distance factors are considered. Then-somebody throws ifi a real cute express1dn
"How .about hazardous walking area?" Somebody define’ "hazardous walking" for me. If
'I.am a parent and that is" my kid out on the road that is hazardous walking. Or 1s it
Just hazardous in the winter time? And all the other variables and factors that come'-'

) t

_into this service. T N
w*\\\\/ -,- Hey, I think in the Tocal district there's a lot of th1ngs we could do as
- far as. s1dewa1ks, getting commun1ty help with that, not on]y to bu11d the s1dewa1ks
but se€ that they. are clzared in the wintertime so k1ds can walk on them and not have °
to walk out in the street if the snow is heaped on the s1dewa1k. We're involving
mappower and more money here, but we're. talking about cutting dowr-on transportation
realistically. Districts are doing this in some areas and it is working very suc-
'cessfully v : | :
Bu11d1ng organ1zat1on You have a K through 3 school here, and e]ementary_
here and @ junior high and a high school there and a xocat1ona1 unit here, and I *
‘have got special units here for handicapped, et cetera, et cetera Everytxme we
organ1ze or, structure our d1str1ct along these organ1zat1ona1 Tines and building
Tines, what are we say1ng7 More - 1og1st1cs, more’ transportat1on If all K through - .-
3 kids are in one bu11d1ng, you must cover the whole d1str1ct to get them to that - |
-building. Now we get 1nto internal shuttles, transfers, and these are monsters and
they are inefficient. They eat up fue] Any type of_1nterna1 shuttling or dead-
heading is fuel inefficient. . | | S
AT one t1me I wou]d have argued w1th anyone- in th1s room that transport— B
‘at1on should never d1ctate anyth1ng that affects our educational program It should
always support every obJect1ve. But we're reaching a po1nt now where we_ have. to -take o
 a hard look at the pract1cab111ty of that theory and that 1dea Transportat1on is -
' someth1ng we need to make-our district work proper]y S o
ST -,F The first th1ng I do when I do a management study for-a d1str1ct is ask
“the- peop]e,*"Hey, is- transportat1on really necessary’" If they say, "No," that S
" the end of the progect - 1 can go home S : : W
-We ought to ask ourse]ves, l'Is th1s schoo1 transportat1on really necessary7 N
~when 1s 1t necessary7 ‘ ' . - v '
e ' I'm go1ng to throw you a curve ball in a m1nute o) far all I have 1mp11ed
Eis.that we cut back by def1n1ng structur1ng and t1me. There are bu11d1ng

°




adm1n1strators who w111 sit and argue-w1th you "We've got six elementary\schdo]s-
: and two m1dd1e schoo]s in our district and ne h1gh schoo] We want,al]_of\the
e]ementary schoo]s to start and d1sm1ss at the -same t1me, abso]uteiy no deviation '
-‘And the super1ntendent says, “Yes,- that's a good 1dea," if he is wa1t1ng a coup]e :fjj;wd
of years-to retire and he doesn t want fo! st1r up .the water any. I'mnot really” e
sure the people’ want that " I'm not sure that al5 or 20 minute or even a half hour
. d1fference in schedule that wou1d permit greater ut111zat1on of buses and reduce
the number of units c0u1dn t be'sold to a group if it wasn't unreasonab]e,r These'q; _
fare the th‘ngs we're go1rg to have to say, "Hey, folks, 1et s reconsider each of
Ithese points.’ : . :
" Through this ‘whole feas1b111ty approach this management approach I*Ve
‘got -350 quest1ons involved at all different 1eye]s of administrition and supervisors
. and drivers and mechanics and SO forth to get some’ of the answers here. I want to
know the super1ntendent s ph1losophy Boy. that's dangerous _When you ask a schoo]
" man his ph1losophy, you better be prepared to listen for awhile, unless he thinks
you're trying to g#ve him a trick’ quest1on, then he won't respond at all. What's
your ph1losophy on support services like transportat1on7 -What role should it p]ay, :
and what are your obJect1ves for your=transportat1on system? You know what I am
_trying to do? I'm trying to focus attent1on on our problem.: ~ This 1s.someth1ng weire
not doing successfu]]y .We're not getting enough peop]e thinking about this. , / _
, We go from the super1ntendent now and - usua]]y to the bus1ness manager or | v
_ the c]erk treasurer or some f1sca1 agent We start asking them quest1ons along the *

. line of "How do you know from week to week .nd month to month how eff1c1ent]y your
system is: operat1ng?" o o .
Do’.we have, the records to document the fue] efficiency of- every bus 1in

the f]eet?’ I've seen some good ones, but most people do not. And if there is'a ".;’
change in the m11es per ga]]on that's not related to a change in seasons, does ourJ
maintenance- shop pick that up'and. tune-up.that engine? Do we know the pract1ca1
time, the rea] time to tune that engine -up?. I'm _talking to the bus1ness manager
’;now. what documents does he have in front of'h1m on a regu]ar reported basis to
“help 1et the board or the super1ntendent make good management detisions based on'
~'things that are chang1ng or th1ngs that are not going the way they 'should be go1ng?
" This 1is cr1t1ca], and th1s is someth1ng I find sore]y\lack1ng across the country
" Good documentat1on, good ’ record systems in transportat1on If you . don t have re-
cords on the cost you're ouf of the ba]] park, and I don't mean def1c1t budgets- .
all. the time or transferr1ng of funds. I mean being able to plan an annual budget
‘ rea]1st1ca11y What changes can we make in transportat1on services, training,- v_;_
‘ procedures, equ1pment or how we re ma1nta1n1ng the ‘'vehicles? When’ I say, "savings,"

e
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I can go r1ght back and trace every one of these th1nqs back to yaa‘aﬁa"gsy "fuel
sav1ngs The amount OT transportat1on I offer is go1ng to d1rect1y re]ate to the ;
.?mount of fuel I' ‘mr going to’ use.. Cost and so fonth are ail. 1nterre1ated ' :
fV@,i ,v". I want the bus inessman o be able to proJect I want him to be able to .
go back 4 to 5 years in actua] operat1ona1 records.: The best cost compar1sons and
v pfogect1ons you have are within your ownwsystem It's all right to average it out . o,
and compare 1t to state averages or regional avetages ‘or simiTar district averages %;5 f
these are fine. But I want to go back to 19/2 and '73 at the last “fuel embargo and gg
see the- impact the eriergy curta11ment had, and then .the pr1ce started to c11mb back
there, and be ab]e to project that on-a cost per punil cr cost.per m11e or cost per“» :
vehicle -or- cost per ass1gned vehicle or total cost or operational costr . I. want a]]
the ana]ys1s capab1J1ty there -- that s the too] you’ have to work with -- and then
show_ those costs projected from 172, '73( '74 r1ght upt to '79 and be able’ to say to
.your board \"If the present trend/cont1nues, 1f a]] operat1ona1 thigns cont1nue the L
- way they are: here, here is where we are _going to be “in '80, '81, '82, '83, '34.
Now, here's a rea] tool to he]p make some dec1s1ons ~ A11 of.a sudden in
my chart and my f]ow, I see a. downtrend I go back to my board m1nutes and find
out what causes that to happen -Did we.reduce service? Did we go to.all- d1ese1 o
'eng1nes? what‘happened to reflect that sav1ngs7 'And use that as a key for manage-

\

ment decisions. : e ,
‘ Now I leave the central office after I have ‘talked 'to ‘the. f1sca1 off1cer 'h
,and the super1ntendent and '1ooked at the. board po]1cy, 1ooked at the 1nsurance :
: po]1ch wh1ch we.don't ta]k too much about here today, “and get out 1nto the - oper- . -
. t1ona1 areas.: I ta]k to that supervisor; he is the key He's. the guy’ that . has not -
had. the advantage in most cases of & lot of forma11zed education. He 1s not an '
"Ieng1neer He7is.not an 1ndustr1a1 manager. He ‘was a schoo] “bus- dr)ver Maybe- ' '
oo before that he worked 1n a serV1ce stat1on, noth1ng wrong w1th that. The ‘quy. has _ o
Jcome up the hard way. Maybe lie ran a paper route and owned a farm and he’ was a s
"11tt1e smarter~than the‘average guy, and he was at. the’ r1ght at the® r1ght time and
‘now he 1s supervising .it;. Runn1ng 35, 40, 50 buses ~ He gets along. with peop]e-
-well or f1ghts with them 11ke cats and dogs;. they are a]] human beings. .
. He has a -garage he operates. He has ‘a head_ mechan1c and two - ass1§tants
. - ‘or-one assistant and maybe a helper. He has -some: peop]e in there who he has to ‘
‘ ;show how to find the front door, and they ‘afe usua]]y underfoot and do1ng more harm
,than they are good. - I m talking about a typ1ca1 cross section of what is happen1ng

He has a f]eet ,0f buses that somet1mes w111 go back-10, 11, 12, 13 14" °

yeaksvf In_0h1o we haven't been  able to replace buses to Keep up with the ten-yean"' .
. rotation. T Lol T e P
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We11, are old buses necessar11y inefficient buses, fue1 w1se7 No,‘not
necessar11y, becatse it depeﬁds on the engine, it depends on. the amount of work _
you give them, the condition they are: 1n, the driver and’ the maintenance program
There are many ways available torus if. we take time to analyze them and put them
into pract1ce and have everybody pu11 together . , :

. ¥ell, the superv1sor has his hands full,. If he has got 40 dr1vers, 1f he

-”spent five m1ntues today talking to every dr1ver, well, there goes his day One of .

- the th.qgs I f1nd.unfortunate1y_1s an awful lot” of our: superv1sors don't know how
,to manage their time. ‘Even if we gavq'theml300 ways to save energy they couldn't

‘?1mpTement them. S , .

We have more than a s1mp11st1c program ahead of us. We really must _

educate peop1e I “think it s an educat1on fer survaal I rea11y do. We have many -

.districts that are ‘in a. doltarrdi 1emma r1ght now. -1 don t see a lot of peop1e
’._rush1ng forward with programs pon any .government 1eve1 to stop this.”
You.go to one state that has had some prob1ems pass1ng issues and 1ev1es,

-
3.

and another where the state 1eg1s]ature does everything and they are s1tt1ng on'the .

g money and won t_re1ease it. State by *state, different problems fis¢al prob1ems

' But good management of “transportation is what we're after. Aga1n,'1t has to be a

collective effort with. all people, and nof only. in -the -transportation program,
schooT transportat1on program, -but their own- transportation program. '_ '

, ~ When Sputnik went into the air, I was teaching in a science c]ass in an
e1ementary -Junior high school. I had gone to our board the morith before and said,:
"1 really, could use about 80 bucks - for some 1ab equ1pment " And they said, "Well,

‘we're go'ing to have to put it off. We don t have the money r1ght now We don't get-

it out of -our budget." Eighty d011ars at that time was qu1te a bit of money Then -~

’w%thin the next 30 .days the Russians sent their sate111te up And the next board .

_ meet1ng I had $300 to spend on science equipment. That s the logic. That s .the

~ type of th1nk1ng that we have if you could as a science ‘teacher- prove that you have
; a couple of br1ght kids who are go1ng to solve the energy prob1em, you wouldn't
‘have any prob1em getting money. But it is not qu1te that easy.

.

If we get past the supervisor, who is responsible for ma1ntenance, dr1ver

.se1eCtion and tra1n1ng, vehicle Spec1f1cat1ons general cond1t1on of .the f]eet
~carrying on day to-day operat1ons and so forth, we could spend another three hours
Just ta1k1ng'about all the different th]ngs and. know]edge that .he should have. that
can contr1bute toward energy ! conservat1on ' He has to'be a pretty sharp cookie.
Let s"get down. to some drivers now. "Everybody will say to you when you
v ta1k to, them "We]] the dr1ver 1s the key to the whole th1ng They can save you"a
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tot .of energy and fue] " | ) ’ o ¢ o
N . Well, recently I deve]oped a little energy eva]uator I'm just going
to rev1ew its -purposes, with you. ' L S
‘In’ the f1rst p]ace, all of the responses, a]] of the answers we asked the
drivers to give on here should be "Yes" answers, because the purpose 1s really to
" train or educate that driver in good driving skill habits and explain to him in
J the back part of this th1ng what those are, and alsd 1nd1cate to the supervisor who
- gives the test, "Boy, here are.some pedple who need some retra1n1ng " And to des1gn
- -a retra1n1ng package, an in- serv1ce package, then to accomp11sh that and then stay
on, top of it. .
- The first phase is to . test an att1tude ‘I had ‘an attitude eva]uat1on
-document or documents for a school board Quest1ons "Do you th1nk there is a real
energy shortage? Or do you think the energy shortage was a contr1vance to-raise
""pr1ces? Do you think governmenta] regu]at1ons are too restrictive against vil pro-
~ ducers and 011 refiners?" and so forth and so on. From their reading, from their .
:_med1a‘exposure, from their talking to other people -- the guy who delivers the oil -
to the local serv1ce statlon man or the guy at the gas stat1on who has an op1n1on '
about;eVeryth1ng -- What kind of an attitude have you deve]oped7 Because all of
the exposure 1nf1uences how you think. ' ’
.-t .50 what makes up this attitude? 1 have never met so many experts since
I have been asking people abouj energy Everybody - knows the answer, PTease, I want ,
- you if you are not already doing it to develop a.very skeptical attitude about
everything you read and hear on energy and start logically putt1ng together some
'th1ngs ‘that now 1Ead to what you should do in your life and what:we can dc collect-"
. 1ve1y ‘and the people that are around us and with us to solve th1s problem. '
" So the 15 or 16 attitude questiors to the bus dr1vers just -pursue that
"same approach .What do you really think about this thing? Db you think we ve
‘seen the end of prices?: When I asked this" quest1on about three years ago -- "Do
you th1nk there is a real energy shortage7" - 85 percent of the rasponse. was "No."
Today. 1t has a]most turned around. What has made the differénce? . The things that
have happened around us and the media exposure and what everybody is te111ng us. .
Yet, my friends, when you get out there to f1nd the real expert in this field there -

aren't any ‘
~ Now we're getting desperate Now we're getting so negative about_thiSI
fh1ng that we worry we're going to run out of- fue], and this isn"'t true.  You may- '
.run out Of money' but you.are not going to run out of fuel. 'If you have the money
you re going to be able to get 1t That doesn t mean that we shou]dn t make every

-
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effort to conserve if and not waste it. That's the logic that we\ha;e\to\selj peo-’
ple and convince them because it is a true lTogic. Nobody wants to waste anything.~

« I don't think we're going to have. to give up family days and vacations
and things like this. "I think we can save a ‘lot of energyvthat doesn't even com- -
pare with the pittance that we use for-things 1ike that. Co]lect%ve]y, across the
nat1on, it 1s quite an amount But it is noth1ng to what we waste through the week
in many cases Running to the store to get a loaf of bread in the car, and then S
'y0u'get there and find out that the -bread is 90 cents a loaf. It makes you go home
o little slower. So that's the age we live in.  All the orices are 1nterre]atedhand
all of them are affected ’ ’ .

" The next thing I want to do in our energy evaluator is to see the dr1v1ng
sk1lls of each driver. We have severa] driver ‘trainers in the room here, and you
“fellows may agree w1th me or may not. We don't spend epough- time on real skills,

"We have a brak1ng system in our state standards. Each bus has a‘backup“system“or m
réserve system If "the pr1mary system runs out of air, you have a third .tank that .
'1s 1ndependent in there that would give you enough a1r to stop the bus so many times
in an emergency situation. "You had "to push a valve. to release the air and so forth.
_Manufacturers came out w1th several types of valves. And you would go areund the
various districts and say to the driver, "What’ is that, valve in there/for7" And

they would say, "Well I don't know, but when a red licht Comes on the mechanic says
. . e .

‘to” Teave the thing alone." ' . -/

Automatic transmissions came out. There was a feefing for a Tong time’
that you can't use an automat1c transmission to downsh1ft/a school bus. St111 a
lot of peop]e fee] that way, but you can downshift. w1th an automatic transmission.
We re not keep1ng up. We' re not keeping our dr1vers reallly trained in skills.
Every driver should be equipped to drive any other bus 1n ‘the fleet, but 1ook at
the practice we have.of hiring subst1tute dr1vers All we re 1ook?ng for is, a body,
who is 11censed that we can stick on there to get the job done.: . None of these
th1ngs are be1ng given a second thought; just so they are safe and don't hurt any-
body and bring the bus back in one piece. . - ' . Lo

Every schoo] bus is diffarent. If you. have forty of them apd eight came
down the assemb]y line one r1ght after the other they are a]] different vehicles in
their. character1st1cs, their operat1on, the way the brakes fee], the way the steer1ng'
works. ~You. have.to train drivers to perceive the d1fferences on these buses, if ’
-they want to be energy efficient, Proper downshifting, proper sh1ft1ng as far as
the rpm is concerned. Going around the curve in a road can be energy efficient or
inefficient.” If you'-are going so;fast'that the centr1foga] force is pushing you
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even turn : .

o N

away from the center 1gne "you have to s]ow down, apply the brake and put the

acce]erator back on, you're wast1ng energy " Teach them to take the curvé in one
\Dr1ver sk1]]s The evaluator is designed hopefu11y to call ones ski]is

to attent1on Even if peop]e say "Yes" to all of the answers it has made them.

Tthink about the prob]em, and that' s What we're try1ng to do: Focus their .attention

©

‘on the problem of dr1v1ng a bus. y
The last phase of the eva]uator is to pick up those areas that we've asked

'them in the\sk1]] area, and we 1] put together for them some- of these questions that

are des1gned strictly for driver sk1]]s, some of them are designed for ma1ntenance
How do you report the defect on your™ bus’ How do you fo]]ow thrbugh on 1t to see
that it is doné’ ‘Do you put it in wr1t1ng? SR

There is also too common]y a preva111ng feeling from mechanics that 1ady
drivers don't know how to find the front end of the bus from the rear, especially

when they say there 1s something wrong with the'bus.- We've got to dispel this. We’:

have to do. away with this. There is no difference in skill capabilities here.’

- : Know the place.of equipment, teach the drivers how to use their other : .. T
senses other tha" just shifting and so forth the sgnsgs of smell. and sight and

hearing everyth1ng to detect defects on ‘that bus. »
+I can pr0ve -to you that+if a- bus 1s out of service the downt1me is cost]y

to you, because’ 1n most cases.we are using a substitute- bus that shou]dn “t be on.
the road and”is very inefficient energy-wise. : -

Take yc¢ ur h1]]s and your terrain into cons1derat1on your traff1c areas,
your urban areas|’ It costs. you more to run a bus on city streets than it does .a
rural ,area because of the traffic and 1ntersect1ons and lots of other things- 1n-

\ —

c]ud1ng more idling t1me

I want |to go back before I forget and Just comment a’ ]1tt1e b1t on diesel
i .

* engines. . _—

, D1ese] anufacturers will: -build anything we want them to if we-are w11]1ng
to pay for it ‘and| show |them a market for it. They,are, in their technology, only
limited to market demands. There. is a lot of competition out there. If 18 percent b
of that market is go1ng to be d1v1ded betweer thiee or four manufacturers you better

believe there is, jompet1t1on out there. . ),

The -drivers arE very 1mportant I'm not saying they are the on]y key to

'energy conservation of tge school district, but it is 1mportant to talk to drivers i

because the: will tell you also, "Hey, I dr1ve my bus across the d1str1ct with four

. "'kids on board " . : _ : . : ‘

I did a management'study in Colorado last year. Eightyfsix buses and half
. _24- B
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of them were used in the1r hand1capped transportat1on with- re1at1ve1y few kids -
' four, five or s1x kids.- They had a class size pol1cy Any class .that had over 25
"k1ds in 1t had to be transported to another schoo], and " they had buses’ runn1ng all
‘over that d1str1rt all day Tong. w1th four or five ‘kids on board So see, there
s an awful ﬁot we can, be thinking - about, d1fferent ways to do th1s type of th1ng

Most® ‘boards .are very sens1t1ve to. the “demands of the community. Most

. adm1n1strators are very sens1t1ve to board d1rect1ons " So welve got another problem .

in’ education. here - We're going to have to start educat1ng the commun1ty, if you-
- want greater fue] eff1c1ency in our schoo] bus f]eet s Rea11st1ca11y, this is the -
‘type of service or level- of service you can expect. Anything beyond that is go1ng
to cost you more fuel and more dollars. We‘re not doing that. " We've: extended
serv1ces out here so far beyond ‘the state minimum requ1rements, when you start”
cutting back you‘re in-hot water immediately. - e

Well, let's ta]k about cutt1ng back.’ Here we s1t on 330,000 ye]]ow buses

'out here that run almost- every road in the country. We run buses where a respect-

ab]e truck dr1ver wou]d never take a truck, a 16- whee]er These- buses_ go down, these 5

two-lane roads w1th their right. rear dual hang1ng off the road_most of the" t1me,
and the 1oads on the ‘buses. are all unequally distributed. .We don't we1gh kids as
they. get on the bus-. Sometimes they run "down the road s1dways I'm ~just trang to

show. you folks there are hundreds of ways to saye energy and efficiently. 1f we put ,

.our heads to it and our hearts to it. "It is going to take both of those.

There are just a couple of items that I would be sure to emphas1ze with
you. Public Law 94142 makes it mandatory in every school district in the Uni ted
States to transport hand1capped pup1ls that are 1dent1f1ed as having special pro-
b]ems, to g1ve alt supporC1ve serv1ces which 1nc1udes transportat1on They only
" spell it out they only mention the word two or three times-in the entire law, but
it is r1ght there -and implied -~ not really 1mp11ed but required that they be tran-
sported from ages two and three preschool, up through 21.

_ Generally, an evaluation team.comes in_after they find the person with
the special prob]em and then they determine where that person can receive the most
educational benefits,aand that means transportation. I don't think many péople
object to that. But the prob]em is '‘that we are spending 12 times, 10 to 12 times
'the amouht of money to do this as we are for the "normal" transportat1oh We're
- going to have to rethink in this field too. We know if we move the spec1a1 unit
c]oser to the youngsters who need the he’p, the peop]e who need the he]p, -we have'
to transport them : ' . : ' . ;

, I have found some surveys show1ﬁg youngsters on buses ‘two .and a ha]f hours.
’eaeh‘way. A11 that's -going to-Tead to is a lawsuit. 1 found. youngsters who live ',
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cfive mrnutes from home buses for one hour Some even have to be gotten out of

class ear]y to accomodate transportat1on That's wrong because we're try1ng to
mix that type of service in with the regu]ar transportation. They have to trans-
-~ fer and shuttle and Tay over and all the different things like that.
One. youngster Tived five m1nutes from home, but they got her out of her °
'therapeut1c c]ass, which. she needed because she was orthoped1ca11y hand1capped
So they had to cut it out so <che could get on a schob] bus. :
_ I have found s1ng1e children in 66-passenger schoo] ‘buses travé11ng 35
,m11es ,each way, cost1ng the board $20,00Q-a year. They asked me to come in and
g1ve them a solution and I ‘did. I got a contractor to'bid a sma]] .van.on the th1ngv
for5$12,000, and- they finally woke up and sa1d, "Well, <if he can do it for 12, we_
. can do it for less than that." I said, "That's what I haye been trying to'te]T
. you." . ' o -
-t - We-have- to—f1nd time to address ourselves to these prob]ems and do some-
th1ng ‘about them. -
I wish I could wave a mag1c wand and say, "Here are one or “two b1g, :
s1mp1e so]ut1ons that will eradicate this prqb]em and-Solve our money d11emma and -
.our energy conservat1on effort " That's-not where it is. It is thése mu1t1tude of
1ittle things.  ° .. - T
e SN & m going to throw seme other ideas out here in a few minutes that I want .
: ?ftyou to /give some copsnderat1on to. Hopefu]]y, this meet1ng will help accomp11sh
' these goa]s T ' | '
Wow, Tet's ta]k about,tr1ps taken w1th buses other than to and .from school.
I m talking about extracurricular tr1ps and- co-curr1cu1ar tr1ps Those are good
terms, i think- we ought to use-it. Co-curr1cu1ar meaning it 1s part of the class-
" room activity, and extracurr1cu1ar mean1ng it is athletic or some other type of
trip in nature. . ’ _ .
' - i« We do.an awfu] lot . by study1ng the internal structure of these tr1ps and
-schedu11ng structure of these tr1ps We can fill the buses up. I have talked to-
" drivers and superv1sors We get 35° 'kids on a bus. a. c]assroom'of kids, we give
‘them a brown, bag 1unch take them down to the park wé eat lunch in the park where
they can see the trees and hear the b1rds and - put them back in the bus and take
" them back -to school. That's silly, We've got to Gget across to our peop]e, our
’ pr1nc1pa1s and our super1ntendents, "Hey, let's screen’ worthwh11e tr1ps Yes, 1et s
use buses, because for every bus we have got on the road it rep]aces an awful Tot’ of'
automobiles that would’ be out there in liew of that bus." We.fapnd that out dur1ng3_
| the '72 and '73 embargo.-: Some peop1e proposed -then we cut back on buses. AI] we
did.was put cars on the road. We are a nation of two-car and three-car ?ami]jes,
. ‘ o ) ot
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so the cars are there.
We have to develop an eth1c for energy conservation in th1s country based
. around- schoo] transportat1on on a commun1ty lTevel type of effort we have-to See

-how we . can ut111ze these buses, and many states have perm1ss1ve 1eg1s1at1on ‘Again,

that bothers me. If it is. ‘not worth having a law then don't put it in there. But

don t say, "You are perm1tted to do this to local people " It just puts a monkey‘on_

“their back and they have to f1gh+ the battle, . :

what is feasible in- using these yellow buses? They are not very comfort--
:able for adults, especially senior citizens. - So we ought to think. about some re-
des1gn in sfuture schoo] buses, Someth1ng I'm WOrk1ng on now and feel extreme]y
strong about is redes1gn of buses to transpert hand1capped k1ds I like to use-the
term "k1ds with special prob]ems . That's all they are. If we had a bus catch on .

fire with these children on board today, we're go1ng to lose the kids, we can 't get
them off espec1a11y if we have some whee]cha1r ch11dren on there That's r1d1culous

' 1n the technoTog1ca1 -age 'we 11ve in to send 1n 16-or 20 kids aboard one of these
veh1c1es o ' o . ,
In th1s area we're not using our heads We're not using the Godégiven
ability We have to solve these prob]ems. ‘We need eng1neer1ng help, and we" need a11
" the: he]p we can get ‘to get some of these th1ngs done : S
Now, let's talk about the bus gdrage a Tittle b1t To use’ an o]d expres-~
s1on that I have heard for years, quite often 1t depends on: whose "ox 1is beting
gored. " But that's human nature that's whatdwe have to 11ve with and dea] with.
' Mechan1cs are a pecu11ar breed, so if I am "gor1ng some oxes" here, 1ad1es
aud gent]emen, forg1ve me, but all I know how to do is say it as it is. Most of
.the times’ they will fix things and if they can t fix it they will get the manual out
and read it; you- know, the “seat of the pants' type of- operat1on _We're improving
in this area-“ rap1d1y, but we still have got a long way to’ go. ; oo
I Tove to get a group of mechan1cs, ma1ntenance oriented. peop]e together
and have a debate with thém,. have-a fr1end1y discussion. Hey, how often do you
change the 0il in.that vehicle? Do’ you change it‘on a ‘time 1nterva1 of m11eage
interval? "Well, 3,000 miles or two months, wh1chever comes f1rst " O
| Why do yqu change the oil at 3,000 m11es? "Ne]l, it is dirty, it is

@

contam1nated o

How do you know that? "We]]l you can look at it and see."

, See, we're a victim of petroleum engineers; we have been for years, 'The

‘best preventat1ve ma1ntenance thing you can do is change the. oil; it is the cheapest

heas1est to do, rea11y keeps the engine runn1ng topnotch That's what people -think. .
-27-
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.____\\\\\ Doug]as A1rcraft out in Ca11forn1a runs about 8, 000 veh1c1es of- their
" own; Company cars, trucks, a11 th1s type of thing. Severa1 years ago they de-
cided to make. a Tittle study on some of th1s ph11osophy" of petro1eum peop1e i
about filters, o11, about spark p1ugs and other maintenance 1tems. So they sealed
the hoods of a11 of these veh1c1es, and oﬁ1y the eng1neers and supposed]y the peo-
" ple working: on' the project. had access to the eng1nes. They - wound up on an average: ~';
of changing’ the o0il every 15,000 m11es, because 0il doesn't- wear out So then they
put a lot of add1t1ves in the:oil to keep the ‘acid from bu11d1ng up and keep the
water down, and it gets black, it gets d1rty 1ook1ng, and that S heavy ‘carbon. - "u
Isn't it ironic that the more heavy carbon you have, the better lubricating qua11ty
you have? It gets better until. .you réach the po1nt of aC1d contamination or oo
" “much m01sture buildup. = There are ways of test1ng this oil to find out when- that
happens. You don't. even have to send it away anymore < You've got 0il ana1yzers
you can buy and put right in. you shop How much do they cost Jack?
'(Comment from the aud1ence) $240.. LT A : S s
. ' MR. COMBES Two hundred forty do11ars for a fleet of 40 or 50 buses It B
'_wouldn t take 1ong to pay for that, would it? By examining a drop of .0il out’ of
_that engine you can te11—what the contam1nat1on, the d1e1ectr1c chinge in rate is
. and- when to change the oil. Even the petro1eum peop]e will tell: you "Hey, I don't.
o« agree w1th that. Skﬁ]&. Ours will go even -onger.m Things like that Spark plugs,
' they ran two sets of plugs.  They got about 90,000 miles on two sets of p1ugs, be-
’causg.they know a spark plug loses its eff1c1ency as it corrodes on the ends and
rounds off those e1ectrodes They found out by us1ng a little f1n1sh1ng f11e and
keep1ng them squared off that you can put-the p1ugs r1ght in and run them another

15 or 20,000 miles. , .

T. ., RAir filters. Now, 'there is some controversy OthhjSu 'I'm'trying_to'findx.
out, some other information. But those people found out'that the dirtier the:fifter _

_— became the .more eff1c1ent it became, because you change the f11ter from a two m\cro-'
| nite filter to a five micronite filter. . R : -
Now, all I'm suggesting is to rexamine your procedures: and pract1ces, do a.
Tittle oil analysis. When that oil was 15 cents a quart, no.problem. It runs a -

) 1itt1e'higher than.that now. We may be- dump1ng hundreds .of thousands of ga110ns of
0i1 down the drain‘unnecessar11y. We. don't want to damage eng1nes, but that's the
skill you have to learn to do th1s job. - o
) Eng1ne “tune-up. No quest1on about 1t, fuel eff1C1ency demands a proper1y -
tuned- -up engine. But-do your records support the. time when the tune-up shou]d take
p1ace? Do you have that k1nd of an, ongoing program? N '
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_ Well, a lot of the tn1ngs I'm suggest1ng may: take a lot of\man hours,
but a lot of them do not. "1 know there are just.so many hours in a day \; ‘.;'

L The ma1ntenance fac111ty You can save a lot of energy; e]ectr1ca1\ :
In\\ C T

' energy, if .you will, around these th1ngs.“‘These~are b1g;~vast*open areas X
open1ng and c]os1ng the door you simply let heat out, a factor in sav1ng energy "N AN
L1ghts that aren't be1ng used or any e1ectr1ca] apparatu\’that s not being used ' AN

e

“should be turned_off this saves,energy «Does it save fuel? Yes. It may be _
burning 0il to. generate‘that electricity. That's why I am ta]king"about-a total
.+ effort. here and not each one of us 1nd1v1dua1]y trying to run around and- educate
everybody e]se, but some - co]]ect1ve programs by departments of energy and depart-
ments of educat1on and school d1str1ct organ1zat1ons, school buswness off1c1als
organ1zat1on - We need a. consorted coord1nated onslaught here of 1nformat1on and
programs and how. to do “it, and then set up a program to share 1nformat1on and g
programs and how to do it, and then set-up a program to share 1nformat1on Boys.
what a desert oas1s the school d1str1cts are when it comes to good ‘ideas.. '

ﬁﬁ o Let s create in our d1str1cts this energy ethic that I am talking about
by deve]op1ng a reference 11brary for our drivers and our mechanics. Hey, a lot of
: the p0pu1ar magazines and pub]1cat1ons and newspaper articles- and things ta]k about
’»~ti1> prob]em all the t1me.. Let S ‘encourage peop]e to br1ng them together Let's '
 get the 1nformat1on centra11zed and in the driver's rooms and so forth. Let's en-
- courage. ‘them to read this tQibecome better educated in this.area.

Our state organrzatﬂons, our professional oran1zat1ons can be of great
ass1stance in th1s area. They can-offer to publish articles by drivers on how they
' ,save fue] On the marquee -you see out in front of a Tot of high schools and school .
d1str1cts, let's get®some th1ngs up there saying, "We saved 542 ga]]ons of fuel Aat -
month in our school buses." We have to build a public. awareness, f1r-t a district '
awareness of all of our people Let's b- ing in our manufacturers and our nsurance _
Ipeop]e_and use them as resource peop1e," Let them see what is happening: These peo-
. ple with‘theirfbroad exposure and experience can make confributidns. We don‘t‘ '
T expect everyone to do everyth1ng the same way, obviously. But let's see what your
game p]an is.. , ' ’
- -How about routing buses? Well, routing buses ut1]1z1ng equipment 1s pro-
_bab]y, 1f I°had to p1ck a major way to conserve energy, one. of- the ways it cou]d be
" done. I have found in over 400 rout1ng surveys that I have been involved with that
. unless you did a major rerout1ng in your school® district.in the last three years,
) it.is, time for another one, because the demands are a]ways changing. There is al-
.'ways a sh1ft in popu]at1on a decreas1ng enro]]ment or an 1ncreas1ng enro]]ment,
, vocat1ona1 transportat1on, class .size transportation, field tr1ps, all the other
E th1nos that are cont1nua11y on demand in the transportation ?leet are def1n1te1y
99— PR ‘ .
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the key to b1g savings. . .. . ‘. . . B v
The d1str1cts I have been directly involved with. showed a sav1ngs pot-
entjal of from 20 to 45 percent. I -found none that- ‘could pois nt1a11y save less - .
- than 20 percent and that S do]]ars, that's fueT, that's the whole ba]] of wax.
-~ 7 I think it*'s time that we take a look at our building organ1zat1on that
! referred to earlier, or reorgan1zat1on where we can place kids the most effic-
. iently to reduce. a necess1ty forwtransportat1on and then set about to reroute the - . -';
.fbuses,=do some adJust1ng in schoo] start1ng and d1sm1ssa1 t1mes We .don't: want to
| interfere w1th ‘the 1ength of the educational day- at all.: " But we.sure want to use , N
’ some ‘buses a few more miles rather than putt1ng.another un1t on the road,1f we - '
possibly oan. - e . | o ) ND”;
- What are your potent1a1 ‘savings?: we11, in a couple of d1str1cts, we had k
'.26 buses 1nvo1ved in transport1ng to three e]ementaryjs1tes and one junior high..
schoel, h1gh sthool site; for three townsh1ps in the geograph1c area. But they were
running all their kids into all their elementary -schools and then shuttling all
their kids into the junior h1gh school, senior h1gh schoo] handicapped;‘specia]
schoo] un1ts and-so forth. I‘ . L S C
_ We wound up taking out six buses, we cou]d have taken out e1ght And be- -
'cause of the 1nterna1 shutt11ng and - dup11cat1on that was gO1ng on from the time the'
first youngster was p1cked up and until the 1ast one, we- actually cut m11eage “and. N
had a potent1a1 savings using their own cost information of $40,000 a year. Now,
that’ s a tough decision sometimes for a board to riake. You would think on ‘the sur-
‘face, "Boy, that's fantastic, that'slgreat." The reason I ment1oned this examp]e is
| the ‘board didn't buy any of, it. Why’ Well, they had Six tontract buses out of the
26, and the board " po11cy said that any cuts that had to be made wou]d first be made
“with the contractors. These were’ peop]e that live in the commun1ty, they are.nice -
| fo]ks, they have been there for -years, SO forth and so on, and ,they felt it was not -
: _po11t1ca11y compat1b1e to do ‘the job. \Th1s is papt- of the problem we:are confrontedzl '
. with. If we get down- to hard cases and b1te the bullet, we can do a lot of savings. x ";f
- 0f course, we want to be human, but that po1nted decision has to be left.up to o
local boards -We have to prov1de the tools and‘\nd the direction and the 1nform- \{jj’f
ation. Several of them are thinking about it. »r\ sure that as the contractor stays \
on they want to go with a coup]e of them next year They are go1ng to go into'a L
mod1f1ed program and p]ann1ng for a full program of‘this\type -So maybe you can't do ' |
it tomorrow, but s1x buses runn1ng the m11eage they run s going to buin up a 1ot of . ¥~
gasoline in the next 24-months. o : o
| Spec1f1cat1ons of buses :~~Another very important area that we can save &
‘energy 1n. we have a lot of techno]ogy here today that we. don’ t\use I E i

¢




{

BN

| . ' \ N . [

In 1971 a!school bus went out of contro] on a mountain pass, ran down )
14 miles of mounta1ns1de, crashed and k111ed and injured a lot of children. After
that the supervisor, whom r visited a few' months ago, sa1d \"We“11 ‘do- anything - “to
keep th1s from happening again." So they equ1pped the buses wﬁth e]ectr1c drive-
11ne retarders. - hey have been: used in Europe for faur years in the AJps There
‘are e1ght e1ectromagnets mounted around the ‘drive shaft and a contiol sw1tch that

"engages two of those at a. t1me, a fourfpos1t1on sw1tch He hds buses in his f]eet.

that have 80 and- 90 000 miles on board and he has not touched the brakes since
1nsta111ng the retarders, extend1ng brake life two and three and four t1mes by _

aCtua] test out 1p L.A. A $2, 800 1nvestment that can be taken off" the drive shaft'
and put on another bus 1f you change buses. Sav1ng brakés does that save energy?

-

You better be11eve 1t."

How many BTU 'S (Br1t1sh therma] un1ts) are expended in manufactur1ng a
~ton of stee] or 1, 020 t1res, or‘a]] the glass that goes -on.a bus, or” a]] 'the other
COmponents that goes on'a bus? This is a 1ot of expend1ture of energy, a- ]ot of *t

4

genérated by burn1ng oil. , :
~ Do you see the conneot1on here7 We d\n'* want to bu)]d a d1sconnected

'monster., A1T of this is 1nterre1ated ‘It's a totas effort Schoo] transportat1on

peop]e have Qgﬁonderfu] opportun1tygto lead the way, 1ike we did after Sputnik. Wef
can turn our schools aga1n, and- what a wonderfu] opportun1ty to show the commun1ty

. in a concerted effort that we aredretra1n1ng, we are regear1ng, we're. go1ng to get

“the job done. - But that S the cha]]enge, I. th1nk, in this crea.
, Other spec1f1cat1on Ffactors. Let s quit buying buses bigger than we need
What is the ut1lvzat1on factor on your vehicles? ‘How many kids per day does your

vbus account for? 2.5 routes ‘or 3 routes 1n the morning account for’70 k1ds That!s

not gdod utiliZatj
due for a resche"11ng or rerouting. ‘ : ' )

Get your tilization. =’F1nd out what your percentage factor is now and use-
that as a compar1son f?gure of where you are going to be a y r from now once you
get your buses on the road. That's an indicator. /? a

» and if, that' s a fa1rPy common th1ng in the fleet, then you are’

‘Maybe you don t need all 66 -passenger buses. It ysed to be the reason you - _.?

. would buy them that way is.'because that was the cheapestg}hat you cou]d buy, but 1t

" is a heavier unit than a 48-passenger It takes more en

rgy to. ran “it.” You. may be
‘able to change the eng1ne conf1gurat1on to g1ve,you more eff1c1ency. 'So take a look
at your fleet balance. \What do- you rea]]y need as far as work demand? ’

Now you say, \Well, when are we- go1ng to put these 66's 1n7 We st111 have
“an enro]]ment gro th and\we want to a]]ow for growth # "But 1n most of the parts of
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the country now we are in an enroTTment dec11ne . .
o .What I see in shopp1ng centers now is an 1nd1cat1on we're in for, another

-.g owth factor - You'll see a lot of girls who are start1ng fam111es r1ght now. So
you folks 1n the school bus1ness are safe for a few more. years anyway.

The power train is not only that engine, it's a total power tra1n con-

~ figuration. . Folks, remember, chassis manufacturers are not bu11d1ng school bus
‘chassis. Chassis manufacturers are bu11d1ng trucks that can be -modified to acco-.'

_modate a school bus body. . R SN

~ One or two times in h1story we had a chass1s that ‘was spec1f1ca11y to

,‘transpdrt kids. We don t have. that. We hang frame ra1TS on th1s th1ng and we hang
a body on there and‘we call 1t a school bus. So the proper ratio, the proper
‘engine, torque capacity, you don t- need “the same type of eng1ne in the ‘flat part of
your state as you need in the h111y terra1n " But we'll buy the big engines. Now,

~ this has- been messed up on in the Tast few years’ because with the poTTut1on de-
mands we havé decreased the eff1c1ency of the. gaso]1ne eng1ne
: "~ I'm not arguing against poTTut1on demands I'm saying the techn1ca1

"'peopTe shoqu get busy and des1gn us someth1ng'better ‘

The type of tires that you operate can be a dec1ded factor in fueT eff1c—_
.iency. Radial tires are g1v1ng us better fueT economy, m11eage wise and m11es per .
,ga]]on wise. . - i . \
Rubber suspension systems, the More R1de Company { can mention.them-; :
because they are‘the on1y peopTe bu11d1ng the th1ng They had some problems in the
earlier models on keep1ng the mount1ngs on and th1ngs 11ke that, but they® got that

. worked out. ' ' -

' We still" don t have the fuTT facts yet but I strongTy Jspect it's going
to contr1bute to -the life of a school bus because it absorbs road shock out of the
drive Tine, the transm1ss1on, the axles, everything; absorbs road shock and makes |

«_ . the body Tast Tonger and there we go back to how many BTU s it takes to manufacture
a bus body. ,3So it's an energy potent1a1 -savings. There s literature here 1f you want

S

it, Lf/you are not familiar with it. o :

(Question from the aud1ence) . Has anyone done any serious testing of the

| d sign of the bus? . THe old:-bus bodies were aTways kind of rounded. Now, they tend
{ﬁ be more square. Have they done any des1gn test1ng in terms 9f wind resistance

-and so on? .
. MR COMBES Not to my knowTedge But I know one th1ng, the square buses

P

of fer a 1ot more wind res1stance than any other buses / . . .
(Comment ‘from the aud1ence) ‘ That s ‘one of the th1ngs I see in the 11terature g
MR COMBES: Some truck compan1es are us1ng spoiTers, they are going that “

<
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' _fari But I don t know of any other schoo] buses, do you Jack7
- MR. WILSTER: I saw an art1c1e thatosa1d some of the “trucks are cab- over,
" more fronta] area, on, them, and they found out they got as good a fuel mileage as ’
the one with the. convent1a1 nose on the front. That's all I know .

(Quest1on from the audience): *What is the poss1b111ty of propane as a fue17 o

. MR. CDMBES I wou1dn t “touch propane with a ten-foot pole for .two rea-
sons: Number one, 1t is more: cost]y than gaso]1ne You can check,w1th a gent]e-
'man in At]anta who ran 45 propane buses and got Some good m11eage with them But
‘the big reason is pr0pane is highly vo]at11e type of fue1, it is awfu]]y dangerous. .
Your re go1ng to carry a 30-foot operator tank under. the skirt of that bus. If you""w
hit a spark it w111 blow you into the next county.' Not. on1y that, but if we do get" :
1nto a ‘true energy shortage, propane 1s one of the ch1ef 1ngred1ents used in the
product1on of .vinyl, and the source is go1ng to dry up in a hurry

] “ Now, the 1ndUstry will te]] you- contrary ‘to that, but those are the th1ngs
that came out in '73 when' they were trying- to get us to use- propane in Ohio and I
did some check1ng "and 1nvest1gat1on And as soonas the embargo h1t you cou1dn t
buy propane anywhere, it was all go1ng to the Jﬁnyl manufacturer Do you know
’how ‘many th1ngs we use w1th vinyl? - So_ the cost factors, the safety factors, wh1ch
I wou1d list f1rts, and the ava11ab111ty factor are primary. P '
(Comments from the aud1ence) We had a coup}e of people at one of our. meet1ngs on
propane, and r1ght now I think the cost factor is reversed * Right not it's less

than:50 cents a. ga11on You' re going to- put about $1, 200 to $1 500 per bus.

(Comments from the audience): "No. 500. o . w Co
" MR. .COMBES: Are there any other quest1ons or comments at th1s po1nt7 o

How is our time holding: up7 S L . S
MR. DOERR: About 15 minutes over, - " -

'MR. COMBES: : Thank you very much. L.
(appiause) - - R : ' L "- I

MR. DOERR: ,Our next speaker is Mr. John Rankin' from the Mainstem Corp-.

" oration. o : : . - .

_ , MR: RANKIN: Fleet management has been d1scussed quite a bit here w1th the °
focus on energy We f1gure that a.lot of energysis spent in.a lot of ways, some of
“which has been po1nted out a1ready We do not concentrate a11 of our effort ‘on
" saving: Just fuel in your fleet. We concentrate on sav1ng money V1a the garage, -
better dr1ver tra1n1ng, and quite a few other aspects ' :

S1xty -five percent of our c11ents are in the public sector. They wou]d be

publqc ut111ty compan1es, mass trans1t systems and extreme]y heavy involvement w1th b
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-mun1c1pa11t1es and bus fleets. “" . . P S e ,h
, Some of the goa]s that we have: F1nd1ng veh1c1es that are disastrous * °
as far as fue] goes, p1npo1nt that one veh1c1e, find out why_that -vehicle obta1ns
poor m11eage, and then you can take the proper ‘steps to correct it. ',c ' . \\\
Our, compet1t1on is a d1stant second place ‘We have- the un1que ab111ty to
provide a f]eet advisor to you.- " S0 we ‘don't ]eave you a]one with our., reports We
~.call on you on a regular bas1s to analyze your: f]eet present addﬂt1ona1 opport-
\un1t1e< -to save money or overhau] your. f]eet to bring 1h.Up to better standards, or
try to arr1ve ‘at goals that you would set for yourse]f or that are mandated uponi
E; | It 1s a’ complete f1rst ana1ys1s system., It sets up prevent1ve ma1ntenance e '
' programs so that you can have the veh1c1es on the road you run "the” f]eet 1nstead of
hav1ng it run-yoy and’ come in whenever it breaks dowr'. ' '

+ . Through very'11m1ted input from yo we can prov1de a]] the 1nformat1on that .

.
LA ’ . N e .

‘we have or that we'11 -be show1ng here. k'. ,‘ .
Th1s first report is a 1,000 Report that 'S Just the number ass1gned to it. ::1 g
Jt g1ves 'you *a breakdowp, month]y of "each ‘one of your garage act1v1t1es -1t hefps youb'Jd"
“you to prov1de budget1ng, it compares that.with the actual for the month,.p]us we
Have a column for hours and dollars for what was reported to us., so that we can com- N
‘ pare it w1th what the accountants say you 1d About 95 percent of our 1nput comes
Tthrough repa1r “orders. If you are not us1ngrany repa1r ‘order r1ght not you probab]y _
: shou]d be us1ng some - vers1on of a repa1r order g .o . : : 7,Rr‘~g
T 7 We. w111 give you a percentage f1gure that tells you what percentage the
reported is with the actua] that happened for the month, and then to find out if you }‘ .
,rhave any ongo1ng trends, we g1ve Yyou an average for the 1ast three periods or- ‘months..
(Next Report) ‘This. second report -is an an]ys1s of/ all/thi 1nd1%ect labor
-occuring in the shop.- " Altogether there are about 250 d1fferent categor1es ‘that you e
' cou]d ass1gn 1nd1rect 1abor to. .You can se1ect “the one that best su1ts your needs _
You can. find out what the current per1od is, and then you can 9o back, to - .
varypus per1ods and find out "Do we have an ongo1ng trend in 1hd1recf 1abor7" W

e . By reduc1ng indirect labor you are putt1ng the guy on the JOb more often,
which cuts down your fu]]y burdened 1abor rate. : o o S
‘ (Next Report) Th1s is an ana1ys1s of everyth1ng that . occurred in the --,;

shop, and it 1s very summar1zed 1nformat1on ‘Tt tells you how many schedu]ed re-

pa1rs, nonschedu]ed road ca]]s we had and by cause of repa1r, norma] wear and. tear
_ R SOV TS 7
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‘acc1dent, capitalization Jnd statutory, and then the total.

|

You can find out’ how many hours the average nonschedu]ed repair took

"‘ - '

. ,versus the sch duled repa1r

B " We can find out *“e average. -humber of do]lars for that repair and com-
pare, that to scheduled repairs that you would be doing as-far-as preventive

-mafintenance would go. - So you wou]d find out how much 1t would cost to not have a-

“PM Program.

<

,(NeXt Report): This is an analysis of everything.that‘OCCUrred»invthe.

shop by repair type. On the left-hand columr you see all the various repair types

that we capture. And then we can 1ook at units repaired, how many repair orders
there were for that. category,.repair orders per unit.  This can give you a break-

-down -- for example, this. subtotal right here for the power plant, we had 697

veh1c1es in for repair and 1, 200 repair orders, giving us pretty excessive repairs.
Eight out of ten vehicles had to come back and be fixed for the same thing, which
keeps them off the street and out of service. This may tell you that your mechanics

" need additional training, because they aren't tuning the vehicle properly so it's
not getting correct mileage. And then after it still misses it cories back in and

“they do a -camplete tune-up.

* . the different categories: Commerical dollars, parts, labor dollars,

L]

Going across the top we have the tota] number of dollars f7¢ repairs for
labor hours,

whether the repairs are scheduled, nonscheduled,' and then the cause of repair also. .

.. One of these wiil be prepar=u monthly for each one of your garages.

(The next report): Gives you an analysis of vehicles fssigheo to different

. divisions If your fleet is broken down by districts or by the/different schools, we

can g1ve -you a summary of thé cost for eadh one; of those school districts so you can

. come up with the one is the most expensive, how much to bill to that d1str1€t sQ that

we don t have to subs1dize the operations of the school® district w1th your -garage.

The garage should at least break even. ' [
(Next Report) - This is a summary of a fairly Tamge operation g1v1ng the

g.same type of totals as the preV1ous report exckpt it Tists just one line for each one
of the various garages And down at the bottom is a

tal for the” entire organiz-

ation.

client has, p]us it's broken down by vehicl e. Like vehic¢les are put into the
same _ategories, then you can directly.compare the tWo classes to find out if we
shouldn't buy a certain type of veh1c1e anymore becaﬂse it is too expensive. Those
are Just examples. . ' ! 5 - .
" If we find out it is a bad one, why is it bad’ If we 1ook here, we have

, ‘ ' - | .
" (Next Report):’ This report is a/;;;akdown o$’a11 the vehicles that this
yp

e s A
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five station wagons accumulating 6,400 miles per month using 532 gallons of fuel
for that month for 12 ‘miles per gallon. There are five un1ts a]] operating, four

" of which were repaired. So we can compare that with' th1s other category, and, this

one is suffering a Tittle bit on fuel economy. Th1stone r1ght now would be the

N Tt ' , -

better choice.' o
(Next Report): .To dig into this information even further, we take all

“those same class categor1es and hook at every veh1c1e that's in that categorv and °
find out if that c]ass is as good because of one or two veh1c1es that are
expect1ona11¥ good or possibly awen_t reporting all of their fue] . We can go o
straight to this and p1ck out the h1gh cost per mile units.:

So 1ook1ng further at this report we -have the current per1od r1ght '
through here, mawntenance costs, operating costs, usage per vehicle, miles per gal-
lon for each one of the vehicles per month. This column right herge is miles per
quart of ada oil, so you can f1nd out for instance if it is a diesel, and it is
start1ng to burn more 0il, then you know you are going to have to take some act1on
to keep from replacing the whole motor. '

. If it is going okay for this particular month let's find out what hap-
pened the last 12 months. So we Just 1ook at the same type 1nformat1om provided to
you for the whole 12 months And out here we can 1ook at total life costs, and on
the right cost per mile and cost per engine hour for. the entire life of the. veh1c1e.

(Next Report).a This is a 136 Report. It is an except1on report that is
keyed to various parameters that we would set up with you. The vehicle is 11sted
with its name. Out to the left is a class code. This is the equipment number and
number of work orders for the current per1od and the cost for the work order for

Ry

the current period. _ \
If you.are interested in f1nd1ng out if, the veh1c1e is in the garage more

% than two miles a month, or accumulating more than $500 per month, then these would
be ‘the parameters. If it is in there three times or 3501, wh1chever, it will pop .
out and print a line for you and say, "Take a look at this vehicle because.it passed
the parameters that you set for it." ' .

For road calls, we have current per1od and preV1ous two periods. You can
put parameters in here/so/you can find out whenever you have a vehicle that has
excessive road calls or exceeds thz number .of road calls that you-think is
sufficient in one period. -

~ Then we move to damage costs. You might want to set that at zero. " If
there is any kind of damage to the vehicle whatxoever you may want to know about
it right away. If there is -$1.00 worth of repa1r, 1t 3 go1ng to- print out on the



sheet. - Moving to accident, Whenever there is any kind of accideut, you would want
to know about that so you can check with your 1nterna] system to f1nd out if you,
‘-had an accident report or take necessary actions with the driver. '
From uhere we would go into prevent1ve ma1ntenance and we have four dif-

ferent types ‘The first is lube, and it can be based on months or m11es, the same

as the auto manufacturers do with their warranty If a vehicle. should be lubed
- every three months or 3,000 miles, we would set parameters of 2 and 3, 000 miles
here. Then 1n ‘the third month you wou]d have a list, Just go down th1s column to
find out what ‘vehicles you have to bring in the shop and do a lube on them. If it
accumulates 3,000 m11es in thé f1rst month then it is go1ng to pop out. for that rea-.
son. The same for prevent1ve ma;ntenance A, B and C. Those a]] can be set independ-
ently of each other and it will kick out for whichever is the reason, if it is months
or usages. A lot of people will use PMC for an annua] 1nspect1on or someth1ng 11Re
that: N . .

Out to the right the computer .can tell you which vehicles werefdown too
much or too little. Usage is a deubTe parameter for that one. You can set over-
nsage and under-usage So if a vehicle is not driven enough 1t~w111 pop out and tell
" you it hasn't.been used enough, and again for excessive usage. Tf it exceeds the
miles you think are too much for a vehicle in a given. period then it will pop out for
that reason, then you could possibly rotate your fleet.

(Next Report): This 111 report is also geared to parameters and is a1so
annuaiTy for everything. gl'ps a summary of everyth1ng that has happened to each
- véhicle aver since it has been on the Ma1nstem System. &

. From here to the left is everyth1ng that happened in- the current‘month
Then 1t goes to the. previous twelve periods and also 1ife information. \
Out at the right here, 1f it is kicked out for eXteed1ng parameters a star
'm111 appear, telling you why th1s particular vehicle popped out. ~
‘ We would also pr1nt this for you once a year for all of your f]eet . We're
'not in the business of se111ng file cab1nets An¢ eventually you will want to throw
away all of these old repair orders, thousands of them, and replace them with one
- sheet. Every year we give you a new sheet so you don't have to save all, the o1d ones
(Next Report):. This report ic « summary of the entire class. Now, say, if
this were a 60-passenger ‘International ‘bus, this. would -be the only vehicle of that
. type. So you could look at.this report and find out, "It s a good thing to have
.this type venicle, but let's seé if we can spec it any better." So we go through
the various repair times and find the high cost areas so we know, "Well, nhy is'that
4 high cost? Is the fuel system always failing?" |
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_ Th1s next report is very good for spec1ng new vehicles that you are
go1ng to buy. : o
This’ port1on of it is a breakdown by the various months of the veh1c1e
“telling you what the -costs were for the fleet as it gets o]der. "Down here we have
day one when the veh1c1e was new. - You can see that the  usage keeps going up, also
the s1ze of the fleet keeps go1ng up. Here is usaoe-per gallon,susage per quart
of add owl, number or veh1c1es, usage per veh1c1e, ma1ntenance _costsy net costs
‘per m11e, warranty . recovery, anything you managed ? to get back from the manufacturer.
A lot of-the manufacturers will go by the information that we prov1de be-
cause they know it is good information, and a lot of people will get money back for
repairs.that they have had to make that should have been covered by a warranty even
_though the warrznty had already exp1red ' , '
This column’ is downt1mes The first month ‘for these veh1c1es, 1t was 70
‘and now it is up to 1,879 downt1me hours per month for the whole fleet.
Out to the r1ght we have "accident" and "cap1ta11zat1on and statutory
We like to Keep those separate because they cgnnot really be controlled by the gar-
age. Cap1ta11zatlon is someth?ng that 1s ‘required by superiors or is requ1red to
put the vehir. ~ $n to service, - maybe add1ng lights, radios, someth1ng along those
lines. Statutory Weaid be someth1ng that s requ.red by Jaw, wh1ch we re u]] fami-

—

Tiar with! . o _
‘ (Next Report): Continuing with the ‘same class of vehicles, we break: all
\the information down by mileage ¥ntervals or usage 2ntervals so\that we can find out; :
when the veh1c}e starts to get bad., Where in its 11fe does that occur? Is it 30 to
40,000, 40 to 507 Then we aTso provide it by répair type so we can spec only one
part of the vehicle a 11tt1e bit better or we can say, "In this veh1c1e the engine
should 9o away at 45,000 miles or 50, 000 or a hundred thousand miles, something 1ike
that " : o » : S :

' A]] of the information across the top is adaustab]e.4
make parameters that are 100 or 200,000 ‘miles you can do that 0 this vehicle,
the engine is supposed to go at 45,000 miles, you may want tossell it at 40 so
that you can get a better resale from 1t or you may want to lock at'the records and
possibly find out that you a1ready put the new motor in, so 1et s hang onto it for

another year. : [ . : - ’

(Next Report): Our inventory is set up so that you- can. have complete
Teeway of what you want in the 1nventory 'A11 we really need in it is the'vehic1e
I.D. 1umber, the year, the méke and what type of fuel it has. The. vehicle number is
here, the year, the type of Tue] the manufacturer and what type the veh1c1e is.
Everyth1ng else is set up for assigning the veh1c1e to different. d1v1s1ons or
: -38- :» /’4 o . .
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different departments. N,,/'~ ‘ . - . :
' (Next Report):. The next to the. last page of the inventory Tists all of
' . the different classes of vehicles that you have. Those-are broken down so ‘that
" they are like vehicles. For 1nstance, your 60- passenger bus that's an Intern-
ational w1th the Detroit Allison motor in it, that wotld be a unique c1ass An— N
| , other class wouid have a Cummins motor in it. Thy you could d1rect1y compare N
L//////Edaf:dr vehicles w1th one except1on They you will find out if you should buy the
| - Detroit Allison, or- get the ones w1th the Cummins in it. -
(Next Report) .This is a summary of what has happened in each one of the
garage. I- know a- lot of you don't have that many garages; not many of our ‘clients
have that mahy garages Most of our clients work out of one main garage and have -
‘a f]eet of maybe 50.or a hundred units and up. . S oo ’
(Next Report): Th1s is a fuel report by fue] site and by type of fu°1 -at -
that 1ocat1on~ So it will analyze what your oncning inventory was, what your re-
' ce1pts were what you -dispersed, -and hopefu]]y we'll come up with the same number -
that's on the stick at the end of the month. "None was stolen." Fuel is getting
~ expensive now, so it is worth stealing. It's good to-have some report that w111 tell -
you what -you should have in the ground, and then you have our other reports that will
< . tell you which vehicles are using the fuel and at what rate. i ‘
(Next Report): This is a leasing b1111ng report so that you can bill var- -
* - jous operating divisions for equ1pment that you leased to them. -This would be valu-
able inva stituation where, say, the garage owns all of the fleet and leases it to-
the operat1ng d1v1s1on ' '
) We have billing reports that range from-even more sophisticated than this
that wou]d have, so much per mile or.a base rate like a rental car, so ‘much per day
‘ plus so much per mile, and maybe even give you the first hundred miles free plus you
_can bi1l d1v1s1ons for the accident and damage, all the way down to the simple ones -
that will tell you what happened for that division and give you a total number so
that you can bill them for the repairs that have occurred. o ' . -
B - (Next Report): This is a summary of the cost of ownership, listing each
. _one of the vehicles, usage, maintenance cost, operating costs, cents per mile for
operatipg the vehicle, depreciation, license, tax, and. total “cost. You'can see
again that we add in’ acc1dent cost at the end because again 1t is not contro11ab1e
by the garage. '
To look at the input that we need to generate all of these reports " The
one at the bottom here is an 1nd1rect labor sheet, the means for you to supp1y ‘the
indirect labor to us. The one above is one of the many ways we can capture fugh
It is s1m11ar to a gas_ station credit card and 1ts,mach1ne except it doesn t BZcord

o,
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do]]ars, 1t records ga]]ons of fuel and gquarts of 011 -We can also p)ck this up
from a log sheet. If you have an automated gas system’ we ‘could possfb]y capture j'
, fuel from 1t
| (Next s11de) Last]y, this is a copy of our repair work The top sec-
-tion, here is 1mpr1nted with an 1mpr1nter, which also pr1nts the vehicle name.
, i‘ .~ Here you select the c]ass of repa1r, whether it is schedu]ed nonschedu]ed
or road.call. In the next section is a list of the causes, normal wear and tear,
warrantly, damage, accmdents, and then comb1nat1on c1ass/cause repa1rs would bé .
'cap1ta11zat1on and statutory. ‘ » :
_ When the veh1c1e comes in the repair order is stamped Two of these boxes
“are. checked by the service- wr1ter, or the foreman. If you have any outside repairs,
you can put totals here, or you can submit it to us later if it takes a while to get
an invoice for reparis. There is also a space for out-of-serv1ce time and back- to-
A serv1ce time and then a space for- downtime. It is one of the prevent1ve ma1ntenance
repa1rs, you can insert the mileage. This also sat1sf1es the prev1ous reports that
we saw that had mileage intervals for PM Programs. ’
Down on the left-hand side is hours and minutes of repair and repair types.
" which are taken from the right-hand side of the repa1r order And then there's a |
space here for parts used in the repair, and those are a]so 11sted by repair type.
We aren't looking for all the part numbers or anyth1ng like that. A1l we need is
total dollar amount _ :
d@hen the vehicle comes in you write the problem here, and there S a ‘space
for a mechan1c to write in what he did to the vehicle. Al of our repair orders
;11ne up w1th the vehicle h1story Jjack so you can make.a little "X" to find out
dur1ng the month jif you are repairing the same thing twice-to. the’ same veh1c1e, 1f
| vou happen to make that repair before.our next set of reports come out.
' A lot of people do not have any type of management informaticn system.
F]eets are expensxvef enough now that you n2ve to have something, whether it be ours,
someth1ng you invent. yourse]f or if. you get some he]p from a un1vers1ty to 1nvent
one. Some of our competition have good systems that have been cop1ed from ours.

* . They have to be good they are ~abou? the same as-ours. However, they do not have

‘a fleet adv1sor That's what makes us un1que Our adv1sor becomes a part of. your
.Nteam to come in and read the reports with you. You don t have to spend a lot of
time d1gg1ng_through them. He W111 aiso tra1n you so that you can dig through
them, and you can just give h1m a call on the phone at anytime.

We have f1eet adv1sors all over the country so there would be no problem
, 1n serv1c1ng you at any 1ocat1on Most of our. clients are called on once per month
: or every Six weeks, someth1ng 11ke that. You neven end seeing him.
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N //Are there anyjquestjons'about Mainstem or about'any management.information;

systemsy

“,systems A lot’ of peop]e have some pretty good systems that are ava1]ab]e to help

you make . these dec1s1ons It's pretty d1ff1cu]t to p1ck betweer the two bottom: 11nes

if you don't know what they are. v
We can summarize for: you what it w1]1 cost to ‘not have a brake lathe. If

. you buy'the brake lath2, how .soon w111 it be pa1d for? - The same th1ng for a scope,’
_J1ke an analysis scope. ' ‘

Norma]]y we save you money through cost avoidance and he]p1ng you to p1ck

~ the, best way to spend the money you have. We also help with elimination of repet->

jtive repairs to the fleet, whether it be more shop equipment, better work. in your ‘

- garage, better mechanic. training, or better specing of the fleet itself.

-When you go to r2tire a fleet the reports will te]] you which vehicles to

.ret1re, you don't have to make a quess! It's not neces sar1]y the oldest veh1c1e

that shou]d be replaced. _.Very poss1b1y one that's on1y two years o]d cou]d be the

" real "lemon" and is the one that should be ret1red

Some people that are 1n the. business of 1eas1ng equipment to some of the

“big manufacturers use our system to, assist the manufaccurer in buying out of leases

for veh1c]es that are newer and in ffk1ng up the old ones because they are' cheaper to

operate

7

MR. MYATT Can you tailor that to specific area, or do'youvhave to'get*j
the whole shot? :

MR. RANKIN: The reports‘that I have shown you are the basic report package
that we have. Altogether there are 65 or 70 different reports, and each one of them -

is in a d1fferent format. There are d1fferent formats of the ‘same reports sc that
you can select the ones that are best su1ted to your needs You don't have to take
a cut and- dr1ed f1xed or canned package, we' re not in that K1nd of bus1ness We

can't tell you how to do bus1ness - We -have to supp]y a report that is in a usab]e

format with the kind of information that- you requ1re
We have an advanced 5ystem, also that was ment1oned that is a comp]ete

on-line system: that gives you instant access througn CRT terminals. You just wa]k

up .to the box;. ask it a quest1on and it gives you the answer. Not on]y does it g1ve

'you all of this same type of information on the f1eet but 1t g1ves you information
" daily, plus the complete parts contro] 1nventory system will tell you where to buy
the parts, who you are waiting -on parts from, what parts were back ordered what you

L ] : S . ‘ '"4]-' >
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/ It's k1nd of. tough to Take dec1s1ons about you fleet without some type of -
input. We think we have a pretty good system. A lot of pe p]e have some pretty good o

' rece1ved 1n parts, and 1f the vendor can't supply it to you, who 1s your a1ternate S




>

sdpp1y source' It w111 te]] you what bin to go to to get the part, it will do Just
~ about everyth1ng except bolt it on. "It will tell you who bolts on the. parts good
~and who does a bad job of it. It will tell you who is walking around drinking
coffee and smoking c1garettes when they should be tun1ng up the vehicle. So it
touches on the emp]oyees, the parts and the vehicles. . g
. MR. DOERR: John, is there a threshold in the number of vehicles where
this becomes more econom1ca1? . : -
’ MR. RANKIN It will pay for 1tse1f no matter if you do operate a sma]]
fleet. Our smallest fleet is 49 units.” .
| If you have 25 or 50 veh1c1es minimum, the system will more than pay for ‘
itse1f Our largest customer, I th1nk, 15 13,500 units. ‘
There are a lot of different reasons why . clients want the information.
- Some people Just want to say, "Yes, I have got a system It is sett1ng over_there
in .the corner. They are the ones that don't save-any money with it. Some~others
. use us only so they can have a complete 1nventory of their fleet. I talked to a
city last month that doesn't even know how many vehicles they have. They have been

", able to pin it down to 7,000 plus or minus 1,000.

Any mun1c1pa11ty or public organization has, I guess- a renewed awareness
of accountability, and has to be ab]e to account for everything. ‘

‘ We give you the ab111ty to account for anything and everyth1ng and on]y

require a very simple method of just giving you a-repair order and a fuel ticket.

~
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MR. DOERR Today,_our first presentat1on will be, g1ven by Larry

"Louderback of the M1rh1gan Department of Education.

> MR, LODUERBALK In the State of M1ch1gan ‘we 1eg1s1ate the requ1rements

. of schoo1 ‘bus dr1ver educativn. ' However, at this time, we are working on a Federa1
‘proaect to modify those 1edTs :1\e requ1rements In the State of M1ch1gan, the

school bus driver is required to attend safety educdtion c1asses for twelye hours
dur1ng each two-year period. It is a common practrce for local school d1str1cts to.
direct the bus driver to attend a six-hour safety education program once each year.
We suggest that any states cons1der1ng 1eg1s1at1ng school bus dr1ver education
approach a mandated school bus’ driver program with caut1on. The mater1a1 which is
va11ab1e for the. bus driver is actually at-a m1n1mum Unless care is taken 1n

writing the Taw, the material becomes repet1t1ous to the drivers year after year.

t is- recommended that the beg1nn1ng drivers bg given a lengthly .and in=-
depth safety driver education program, however. Experienced drivers receive a re-

_fresher course. Currently, we are work1ng with a federa1 grant and we are 1n our

third year of'deve1op1ng a modified “type of driver educat1on program We are test-

" ing a new program'for beg1nn1ng bus drivers and a program of in-service tra1n1ng

.for experienced bus -drivers through the intermediate school districts.- In Michigan,.
the intermediate school district is 11ke a county office. There are 83 counties in
M1ch1gan and.we have ‘53 1ntermed1ate districts; some cover more than one county
There are ugpa]]y transportatlon persons in the 1ntermed1ate schoo1 district to

- assist the Department of Education. When present1ng a full sca1e program, the
~Department of Education does. not work with each of the. 1oca1 school d1str1cts, but

through the intermediate school d1str1cts - - ' : .
The: Department of Educat1on is rea11y 1ook1ng at overall energy conserv-

ation. we feel "if every person-does h1s/her part, we can improve energy conserv-

ation. I'm ta1k1ng about everyone in the country, not just M1ch1gan and school

- bus fleets. Up ‘until last August, many of the school d1str1cts were probably do1ng

Tittle or hoth1ng about ‘energy conservation. The Department of Education sent a
letter to the school districts suggesting some of the things that they could do to
conserve energy ‘We know that they were aware of. the energy crisis, but until re-

"cent1y they .didn't really thing they would be running out of fuel. We had one

school district that wds gding -to be 3, 500 ga11ons of gaso11ne short to complete the

'“schoo1 year and yesterday, Dr. 0' Leary found two school d1str1cts in the Upper Penin-

sula.that were a1ready out of fuel.. However, they were dry because the d1str1butor
was unable to obtain fuel from his source. - The letter we sent.out suggested that

‘ there'be bus\route‘modifications and that the chderenvwa1k a little farther, It was

‘
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"also suggested that there be a reduction of the field trips and control‘of the -
operation or 1d11ng time of the veh1c1es The school boards seemed to be in favor -
" of this and we have recommended that they reduce the number of bus stops. In
M1ch1gan, we reimburse the school -districts for transportat1on of pupils who live
_oﬁe and one ha]f miles or more from the school which they are e11g1b1e to attend We
“don't prohibit the schoo] districts from transport1ng pup1ls who Tive closer, but the
:,schoo] d1str1cts aren't re1mbursed for that expense. '
’ where ‘transportation is prov1ded we expect e1ementary ch11dren to walk up~
to a half mile to a bus stop and secondary children are expected to walk up to a-mile
to the bus stop. Where the school districts modified bus routes, they were success-
ful in reducing the number of buses in. their fleet because they weren't driving the
‘miles and pupils were walking farther to the bus stop. In many cases, the parents
“were beginning to realize thati there are very few state laws that effect transporta-
tion and "that’ the local school districts. have authority in planning bus routes. We
" made uo a package of the school code laws which affect transportation and we make it
- a practice to send it to parents who have questlons It is a very-descr1pt1ve schoo]
" code and states that children will have to wa]k a mile* and one- ha]f to schoo] or wa]k.
-a half mile to a bus stop for e]ementary ch11dren or one mile to a bus stop for .
) secondary ch11dren I would guess, r1ght now, -that ninety- n1ne percent of the school
districts provide door-to-door transportat1on for k1ndergarten ch11dren I think it
is a worthwh11e expenditure even thougii we don t reimburse for the- pup1ls who live
c]oser than 1 1/2 m11es to the school wh1ch they are e11g1b1e to attend. We are
getting some cooperat1on in the conservat1on program where parents allow it. We are
getting some flak from .some parents ‘because of the réduced number of bus stops. Some
" of the bus routes.are being changed back after they are. modified because of 1oca1
po]1t1ca1 pressure.” - : . . ' ' {
We are having a hard sell with bus -drivers and energy conservat1on asking -

“them to turn the bus off when they arrive at a school or loadifg zone,a few minutes
» before school is out. We have seen as many as'thirty-five buses id]ing and'drivers
not in the bus We are not only’ta1k1ng about winter weather, but warmer weather also.
I am on the road qu1te 3 bit and when-I see a school bus running wﬁ11e it is parked
at ‘a lToading zone, I will ask the drivers why the bus is running. A was in oneo
schoo1 district recently and there were twenty-seven buses in front of a school build-
ing sitting there idling. Two buses had their motors shut off I went up to the ‘
drivers and asked why they had their motors shut off and in’ one case one of ‘the child-- -
ren on the bus yelled out "We have the engine shut off because it saves gas " 0ne . "
of the other drivers said "Nobody told me -not to shut it off," and another dr1ver sa1d
© her supervwsor told her not to shut it off ‘
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) 1 quess I always th1ng about gaso11ne when we ta]k about energy con- |
. servat1on and we also know that\repa1r1ng of parts, motor ‘parts and rep]acement
parts are all energy consuming act1v1t1es - It takes energy to make parts. 1
quess when ‘T think about conservat1on, I mostly think about conserving gaso]1ne
"1 read the nat1ona1 .average on fue consumpt1on on school buses was 7.6 miles per .
. ga]]on - In: M1ch1gan ouy/consumpt1o runs about 5% mfle per gallon across the state‘:
\ ) I say that with a 11tt1e hesitancy.\ We: have some school d1str1cts that keep records‘
_of fuel consumpt1on and then we have\ some schoo] districts that have no records.. w
also have dr1vers that don t keep records of: fuel even though the schoo] d1str1ct
-attempts to keep records. N c\ Voo ‘ '

) I have found 1in schoo] districts that many . drivers don' t start the enginesgif
on_ the1r sch001 buses in the morning; the mechanics g0 out to start the buses. We
have found that when some drivers actually start the buses they go in to the garage

' for about 20 m1nutes for a coffee break and 1et the buses-’ warim up. 1 a1ways fe]t
1 th t if a'mechan1c 'went out to warm up a fleet of buses, 1t'Wou1d take h1m one min-
| ute to get 1n the bus, start the bus and get it to'run, and then go to the next bus. -
fb | so, 1f\you had- a f]eet of 25 buses the first bus. ‘would be running 25 m1nutes before.
you. got back to 1t I was in a school district last week and one of the mechanics

: assured me that . 1t took two and- a ha]f m1nutes to start his“buses. He has a_ 25 bus k_.'

_ fleet and he has t1med it and it took him an average of two and a. ha]f minutes to
get the complete f]eet started. We est1mated itcost $55 every morn1ng to go out

and start those\buses ‘
Y e d1d\ little research and found that a schoo] bus wh1ch was started on

a co1d morn1ng, choké pu11ed out, turn on a11 accessor1es, we can consume a ga]]on .

of gaso11ne - ‘nineteen m1nutes when idling. “on a warmer morn1ng when a choke isn! t_

‘ used and' we don t turn\on any accessor1es we can make,a gallon of gas last up to an
s hour and two m1nutes whe 1d11ng A five minute warm up ‘period is sufficient on _
SR some of the ;o]dest M1ch1gan days TF a driver starts the bus and runs it for five
minytes and ‘during:that t1me\make a pre-tr1p 1nspect1on, we figure a sav1ngs f two
th1rds of the~ gaso11ne normaly .consumed by start1ng it -and letting it run twenty
minutes. On a warm day, 20 degnees, idling about two or. three minutes’, we can save
~up to eighty percent of - the fue]\\t starting t1me We have 13 000 buses in the |
_State of Michigan 4nd if-10,000 buses warm up. for 20 minutes we burn 10, 000 ga]]ons
of gaso11ne before we get out of the parking lot and haven't. performed any serv1ce
! _ _If you.save two thirds of that (6,000 ga]]ons) at 80¢ a gallon, you will
save-$4,800 aday. We are push1ng as ard as we can for contro]]ed 1d11ng time and. :

[
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'aga1n no ch11dren cross the road

a9
g

we've conv1nced a number of school d1str1cts to try. I know .that Norm Sm1th the
transportat1on supervisor;. at South Lyons,vhas a program for idling time- and his
school shows a fuel savings. The Lansing Pub11c Sciiools have begun a controlled
idling t1me program and -expect. good results. A controlled idling. time program is
someth1ng that they do not want to volJnteer to begin. They seem to be wa1t1ng
to be told to begin. Many adnnn1strators -are reluctant to begin prograins wh1ch

_req01re a driver to do someth1ng or to not do someth1ng due to unien contract

1mp11ca¢1ons. brivers must be- just as.interested in conservatﬂon as the adm1nxs-

T

trators if we are fo cope with our 'fuel problem. c"t'»i P v
let's talk about gaso]1ne conservat1on.and the' automob11e that stops for ‘:

the schoo] bus to Toad and unload pup11s every morn1ng and _every afternoon A

warm automob11e engine w111 burn a half ounce of gaso]1ne dur1ng a 20 second schoo]

bus stop We feel that it takes an-average. of” 20 seconds of stopped t1me at edch

schaol bus stop In M1ch1gan we are mak1ng 400,000 bus stops two.times a day, that s

. 800,000 stops each day and.. 1407 m1]11on .bus stops dur1ng the 180 day school year.

. If on]y one auto stonped for ‘the school bus at each school bus stop, the
autos -woutd burn 4.5 miTlion ga:]ons of gasol1ne each year. Added to- that is the

1
!

‘extra fuel that is burned when the dr1ver dr1ves away ata%;high speed to pass. the
" bus to Iuin Tyom having to stop behind the bus- ‘at the nex

stop._‘

In Michigan we have many high traff1c volume highways and on these h1gh- )
ways the pup1ls are usually.delivered on’each side of the road to keep | the children
from having to cross the road. ‘ The result is actually that we stop the tnaffrc from
both d1rect1ons and the children do not cross. Then we turn around and 'go_ down/the
road in the oppos1te d1rectlon and” stop the traffic 1n both d1rect1ons!aga1n and

: il .

On some rural roads we stop *o unload the pup11 and stop the traff1c and
the pup11 walks across in front of the: bus The bus leaves, the traff1c proceeds,
then the pup11 goes. back across the road to the mail box turns around and crosses

“a third. time to go o the house Then he gets in the house and his mother wants

him to go to the store and so he. gets on his bike and goes down the: road into town.

Is it time to take another 1ook at the school bus stop law and 1oad1ng and un]oad1ng -
: : _ |
pup1ls7

Have you 100ked at the sa?ety'retord 1ate]y7 Nat1onw1de fon 1977 78 f1fty—-~'.

four children were ki]led'in buE accidents. Twenty-three of them were k111ed when
- the motorist passed the stopped schoo] bus in one d1rect1on or another. Th1rty-one .
.were k111ed when the schoo1 bus ran over the child. . Are we reaily prov1d1ng -safe
. cross1ngs r are we 1ead1ng the ch11dren around in front -of the bus S0 they can- get

R R R
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'run over? It is 11ke Russian. Rou]ettel coo T : .. B “';
| . We ta1k about safety, acc1dent prevent1on, and-energy conservation. . Let's’
do someth1ng pos1t1ve about it! ‘The Department of £ducation has: been 1odk1ng at
the Safety aspect of the~scgpo1 bus_stop law and we realize it isn't energy eff1c1ent
'land if this were-a safety presentat1pn we would be talking about accident prevent1on :
“with.the side effects of'conservat1on Since thTS 1s a conservat1on presentationy.

maybe’ we ought to talk about energy cqnservat1on w1th the side effects of acc1dent

»

-~
-

Qrevent1on and life sav1ng -~ : . .
We have tatked to peop1e at the schoo1 d1str1ct about ath1et1c tr1ps, A

e f1e1d tr1ps»and 1ncreasing the walking .distance-and still face parents and politics.
I th1nk I ment1oned last night Lansing Pub11c Schoo1s"are runn1ng over 3 OOO{f1e1d¢
¢r1ps every\year,»burn1ng up- fuel. . Unless the Department of Education and super-
1ntendents go out on the bys Tots and ho1d the dr1vers hands we are not gett1ng the '
- 1d11ng time contro1 we need. o - :
we/have to do someth1ng pos1t1ve " At first glance, 1t may not be too
acceptab1e to the genera] pub11c, but I- th1nk after you think about it it makes -
reasonab1e sense We ané/ta1k1ng“about mod1fy1n the school bus stop 1aw and not
requ1r1ng the. motor1st to~stop for a school bus. We're talking about Toading zones:
and we're ta1k1ng abbuz teaching ch11dren about pedestrian safety. 1 think the
federal governmentyhas recogn1zed‘that there is a problem with v1snb111ty in the \
schoo1 bus a1so - ' R i ' \\
| understand tiiat the federa1 government has a visibility test. procedure
going on now. I don't know a lot about it, but it includes a drum w1th various
gradat1ons on it set in front of the bus. dr1ver who has to see certain gradat:ons :,,‘ f
-and determine visibility d1stance.; ' P : e ;
The federa1 government 1s talking about a new des1gn which may eliminate
the convent1ona1 schoo1 bus. We may be-us1ng a transit type 'school bus with glass
domes where the dr1vers can see- -all around the front of the vehicles. They are.
try1ng to prevent accﬁdents where buses run. over children and with some other type
. of des1gn the .driver can warn the children so “they don't run out in front of
traff1c.l This means increased costs of- new des1gn in schoo1 ‘buses.
: If you take your child to a movie you don't stop traff1c to 1et “the ch11d
go across the street. They go to the corner. If they ride a c1ty bus, they get

off/on the corner and go across. with the 11ght “' - "j

_ / - Some Ind1an-Tra11s “and: Greyhound type buses have to stop.on the h1ghway “_';f
o 1n/rura1 areas and peop1e 1earn to be pedestr1ans and take the att1tude of protect1ng /

themse]ves. I th1nk maybe we shou1d be teach1ng our ch11dren pedestrain. safety ‘ /;;
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We are a]most to the’ po1nt of say1ng maybe we “should’ go to "no f]ash1ng

11ghts" on schoo] buses. . One th1ng Rrought .up last night was commun1ty bus1ng < If
we go to communlty bus1ng in. the years to come what kind of bus will we use? What )

| co]or w111 it be? Probab]y not a b]ac and ye]]ow schoo] bus and probably: not with

i

f]ash1ng 11ghts.“ There will be d1ffere t regu]at1ons govern1ng it. We will have
“to educate the ch11dren to be pedestra1ns S ' '.?

We are gett1ng to the po1nt like safety folks say, ”YOu can t'rely on
the other guy." That is what we are do1n:\1n school bus1ng, re]y1ng on the, other _
guy. to stop, and that* 1s what is k1111ng our, ch11dren - PR

Our proposa]s are still within the \local schoo] bus sect1on of the o
Department of Education and we haven t made any forma] propcsa]s to the state board
We feel stopp1ng the other veh1c]es for -the schoo] .bus ‘may. no- onger be the best
way to protect our children. : ' - ' - o

We know that it 1s not energy eff1C1ent 1f 1t is cos¢1ng the pub11c 4.5
million’ gallons of" gaso]1ne each year.. ~ -

_ We’are attempt1ng not to let the child walk 1n front of the bus and’ not
g1ve the’ child .a fa]se sense of secur1ty¢that the dr1ver won't run over the ch11d
w1th the bus or.a motorist won't kill the child in the middle of the street .

Let s talk about alternate fue] to save gaso]1ne energy. From our reports,-
the diesel buses are supposedly getting- ten m11es to a ga]]on I don'* kiow if it
s regu]ar runs or f1e1d tr1ps o ' e ' 5, '

. ‘We f1nd the cost -is.about $3 000 ‘more over convent1ona1 ‘type of schoo]
buses. At one t1me, before gasoline costs went up, d1ese1 was great You could -
buy ﬂ1ese1 fuel for much less-and thé ecanomy was greater. L : ' I

* ‘Now with diesel you have'to depend solely on the economics of eff1c1ency.'
In M1ch1gan we are re1mburs1ng/75% of the cost of "the veh1c1e to the local schools -
over a seven year- per1od we haven't made any mod1f1cat1ons to that reimbursement - . |
1aw t5’cover the added expense and supposed]y added Tlife expectance of the diesel’” =
eng1ne “Maybe we should be reimbursing for nine or ten years “for that d1ese1 and .fj
: maybe someth1ng s1m11ar mnth transits. You can buy a convent1ona1 bus for about .

o

. $25, 000." we amortize- that over a seven year period and 9o out and buy a $40 000 - - f:

_\ transit bus, which is amortized also. in seven years. = L

In some cases, the school districts are se]]fng them off at the end of -~ - .- -,j

‘the seven years, fee11ng that that's the end of the 1ife axpectancy and don't take -
into cons1derat1on the poss1b111ty it might go farther W1thout maJor repa1rs ‘
e . If all of the records are correct there 1s def1n1te1y a fuel 'saving by |
g01ng to diesel eng1nes You w1f1 have to we1gh that aga1nst ‘additional cost and -

3.

passenger capac1ty 1nvo]ved .'»'." : . .’
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e . We have just gotten into the alternate fuel of propane and we are very
interested in that. ~ Propane is a dangerous word and everybody s’ scared to death
of it. In doing a little research I th1nk you will-find the volatility of propane
'1s prqbab]y less dangerous than that of gaso11ne It will vapor1Le almost

.

. 1mmed1ate1y, of course, no vandalism. . ) --M
o _ In comparison. to 87. octane gaso]1ne, propane 1s more. than 110 octane

i “You p1ck up on]y a Tittle extra: m11eage in a propane bus. The real sav1ngs is in
"“low .engine conversion cost reduced maintenance costs and 1ow‘fue1‘cost.
_ Y So farﬁon]y two buses have converted to propane. We have a1most“],000
carburetors comitted from manufacturers. Carburetion is almost impossibie‘to get. -
The manufacturer has not. increased product1on to meet the’ demand. We are now -

. working on the fleet in Char]evo1x and Mr. Randall here is the f1rst to use pro-
pane with two school buses. He is very happy with it. : : ,

. We find we can convert a school bus safely and econom1ca11y A school

bus can be converted for about $1,000.
I think when- the buses were converted at Lincoln the propane- was 44¢ and -
. the other day was 50¢ & ga11on If you are comparing with regular gaso11ne'to
d1ese1 fue], it is 1ess than twice the mileage at the same cost. In a diesel
conversion when you sell a school bus you have sold the diesel engine and have to
pay. $3, 000 for ‘another diasel engine, but a $1,000 conversion for the propane set
"~ you take it off your o]d bus and put it on the new school ds, the on1y cost is:

labor. , ‘ . s
: If everyth1ng stays the same, we will be ab]e to take that carburetor _
,of‘ and maybe with an adaptor from a four barrel man1fo1d to a two barre] man1fo1d'
be able to put\that same propane carburetor on our new school bus. . B
Ma1nt nance of a propane carburetor is very simple. There are fewer _-
"mov1ng parts 1n a propane carburetor and the. cost of maintenance is “inexpensive.’
' . We don t want school districts mak1ng the1r own propane conversions. We
don't want sckon] buses operating on propane un]ess we have inspected them. When

we are dealing 4ith. school bus proparie conversions we want to be sure those peop]e _°

// '

".who are making the convers1ons know what they are do1ng
It may become commonp]ace later on but r1ght not we are st111 tread1ng a

11tt1e softly. I thiink it will be quite a money-saver for us.
. We are not having any . tank conversion prob]em " We are tak1ng the gas
,“tan& off and tak1ng off the: guard and 1nsta1|1ng the propane tank immediately ////
behind the step well. It's h1gher than the bottom of .the step well. We are go1ng
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from about a 20 ~gauge gaso]1ne tank to about a 3/]6" propane tank and all of
the valve and fuel line out]ets and vent outlets are safety checked with excess

flow valves all mounted on top-of the tank/
.. Question: "During your 1nvest1gat1on of this d1d _you or anybody ever

Q

contact the Ch1cago Trans1t Author1ty7 They had about 300 propanes -in late fifties _

. or early sixties and’ u]t1mate]y converted ‘them to diesel. I don't know why. I

-also heard the reason they converted was because’of an -explosion problem. Has any-
body .tried to document th1s7 .
MR. LOUDERBACK: No | | g — o
(Comment) It m1ght be 1nterest1ng to try and contact them to see what
their exper1ence has been. - L think ‘before converting to propane that we better

.check with somebody who operated and converted the 300 propane veh1c]es Certa1n]y

we should take that into cons1derat1on. _ , .
MR. LOUDERBACK: we are aware that there were propane prob]ems and- peo-

\\\ple also got away from it because of cost involved. . At that time d1ese],was s0

much less and gaso]1ne SO much less. We found that between the fifties and sixties

conversion there has been as change 1in components . The carburetor is the same but
the Wperat1on of the e]ectr1c primer tor cold weather start1ng has 1mproved and
va1V1ng and pressure ]1nes are improved tremendousiy. '

_ You have,a coup]e of other th1ngs to look at in stra1ght propane con-
version. One is the engine o0il change conservation. One 0il change a year rather

it takes to.do this! You are talking about 1ncreas1ng the life, of the eng1ne by
four times. If all of these things are true, propane could be a good conversion,

' good alternate fuel for us

_ We had an o fer from a corporat1on to go to a natura] gas. convers1on,
but the compressor pu ped on]y vapors and tanks ‘would be numerous to. obtain much
range. It is an. a]tern te fiiel and I understand that some municipal veh1c]es are
going to natural gas cdnvers1on For some it is an overnight £i11 and you have to

" have: four or five tanksiin ithe vehi‘Te and you m1ght have tr. set on the compressor

overnight. There are some/drawbacks ,
I think we w1ﬂ1 have to get into some new th1nk1ng 1f we are go1ng to

cont1nue fieet bus operatTon

'_5\ ‘ When Bill Myatt from Detroit Diesel A111son was ta]k1ng 1ast n1ght about

automat1c transm1551ons, I heard some of you talking about breakdowns and hav1ng

difficulty getting sorJ1ce or rebuilt un1ts

" We weren't ekper1enc1ng too ‘many breakdowns or parts ava1]ab111ty pro-

" than several times. You are reducing the consumption of oil plus the cost of lab .




: b]ems, but we were exper1enc1ng cost prob]ems
Improper d1agnos1s and- send1ng a good transmission..in for exchange for
a rebu11t unit were. prob]ems -
‘We now havw,an automat1c transm1ss1on rebuilding t~a1n1ng program for
.‘bus mechan1cs which deve]oped through a mobile training. un1t provided by Ferr1s
""State College.. Ferris’ teaches tota] overhiaul and we expect to accomp11sh proper . .
d1agnos1s and troub]eshoot1ng we feel. certa1n that we will reduce rep]acement

e

o

,fcosts thréugh proper diagnosis.’
O We gct into- the mechan1cs training program in 1975 with Ferr1s State
v“College when we d1scovered the inefficiences of schoo] bus’ repa1r and ma1ntenance.'

For ‘example, a]ternators cost $149 each in 1975 fo- rebu11t units. It didn't take
 long to reaTize that d1agnos1s -and troub]e shoot1ng an a]ternator was almost non-

. existent. Over six hundred mechan1cs went through a- 16 hour a]ternator rebu11d1ngf
"classesx1n the 1ast 4 years. We est1mate that each schoo] bus receives a new or

. rebuilt a]ternator at least once during its seven year serv1ce., ‘In Michigan that

amounts to 1,950 alternators a year at $149 each. An alternator can-be totally ‘re-
* built for about $30- and ‘one “hour labor. A cost savings of $119 per alternator if
ﬂ.'you do it yourself, wh1ch resu]ts in a total stateW1de cost saving of over $200 000
| per year.. o : . o

| The same sav1ngs 1s true with any repair where proper d1agnos1s is basic

‘ to so]v1ng the problem. . = ' ‘ ' ’
o *We are into alternators, carburetors transm1ss1ons and do1ng a scientific
’ -h1agnos1s program We do an electronic tune up program and. we talk about batcer1es

“in this program You would be surprised at the number of\mechan1cs who don't know

uOW to check a battery w1th a hydrometer. )

We are gett1ng deep into the mechan1c training program and we have made a
tremendous sav1ng. - We bu11t 25 or 30 bus garages over the 1ast\f3ve years

: In this state we have a state police annual inspection. “Where I stand, I

say every bus is go1ng to be 100%. Al11 11ghts have to work and ever\th1ng has to -
work. o : : . . :

The state police 1nspect1on is not just brakes, 11ghts, t1res and glass.
Our state po]1ce check it annua]]y and check the first aid kit and everyth1ng that\
’fa]]s under the safety rules for the Department of Education.. They have to meet \\\\
all requ1rements of the federal government and a]] the requirements of the vehicle. '

‘code.. : . .
N This is a manual~we publish and has everything to do with the state_po]ice
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_ inspection In M1ch1gan if.you have a '75 school bus, they Took for some th1ngs
and for different th1ngs in 1972 school bus or 1978 school bus.
Our 1nspectors pull the wheel, measure the brake. drum th1ckness and many
~other things. Ail of our. 1nspectors have been through a training, program..
. ’ ‘We began a few ‘'years ago with state po]1ce inspectors, patro]men who'
-were good on law enforcement and could write you a speed1ng t1cket in a m1nute,‘
but didn't know a thing about school buses. ' L ‘

We d1d some training ard they were making good 1nspect1ons we’reedgnized

there was a point where the mechan1cs were. fooling them in inspections. We went
out’and hired f1fteen c1v1]1an mechan1cs, put . them in the state police department
and these inspectors are requ1red to be cert1f1ed mechanics. - - .

They have know]edge of the equ1pment Our 1nspectors have come a long
_way. We expect a seven year old bus to be and. ]ook as good as. a new one. With
good brakes,'no ho]es in the f]oor, tires in good cond1t1on, gauges, brake ]1n1ngs

H

.exhaust, va]ves, hoses and everything.
We in Michigan feel that we have come a long way from the horse drawn

- school hack and feel-that we administer very progress1ve th1nk1ng in schoo] bus
safety, maintenance and-energy conservation.

—
. ——
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MR. DOERR: Our néxt presentation willbe by Mr. Bil1 Sulak.- He is
from the U.S. Department of Transportat1on and represents a joint venture w1th
the- Department of Transportation, the Department of Energy, and Env1ronmenta1 ' L
Protect1on Agency called the Voluntary Truck and Bus Fuel Economy ‘Program. '
\T\ N I am pleased to say that the State of M1ch1gan is . propos1ng to part1c1-'

pate in the Vo]untary Truck and Bus Fuel Economy Program in the coming year. - It

is very worthwh11e o : . ,
> 1 am very grateful that B111 took time out to come down from Wash1ngton

_and 'give us his presentation. " 3

&

/

MR. SULAK: ‘Thank, you very much. I would Tike to start out with the two

. biggest lies in the world, -the federal bureaucrat who says, "I'm here to help you"
and the pupil transportat1on superv1sor who says, "I' m glad. to see. you Well I'm
here to help you. . - : '

1 wou]d 11ke to say a- 11tt1e about the Vo]untary Truck and Bus Fue]

Economy Program. After 1975 when the Conservation Act was passed by Congress,_the"
- .Department of Energy, Department of Transportation, and EnV1ronmenta1 Protection
Agency wanted to examine the full gamut of fue] conservation. One of the important
points for the commerc1a1 segment of 1ndustry was that fuel economy could best ‘be

obta1ned by voluntary means, as opposed to regulations. Thus was born the Volutary

. Truck and Bus Fuel Economy Program that I am part of.
‘We have 240 member's, from manufacturers, owner operators, trade assoc1a-'
tions, some bus companies, and all tne major manufacturers. Unfortunately, we
haven't been able to get our own people into it from the government other than our
three organ1zat1ons , S ' |
I guess the 'reason we were- 1nterested in school bus fuel-economy is that
buses have a h1gh visibility. Also, I think kids, as ment1oned in one of the talks
here, are-quite aware of the school using conservation methods in school buses.
They pick up things 1ike this. If they see adults practicing it, it spills over @
into the commun1ty A 1ot of it is going out and pub11c1z1ng to local PTA's and
school boards what you as superv1sors in transportation) are doing to conserve fuel.
‘ ‘Therefore, we developed .five booklets on sav1ng school bus fuel. They
are written in terms so that you can go out and hand them ‘out not only to your
:'drivers, but the community as well and possib]y get your students involved in this
type of - program. . ' ) 1 '
‘ We also came out with "Encourag1ng School Transportation Effect1ve Energy
Management". We call it ESTEEM. ‘This book is primarily aimed at the transportation.
. supervisor-to aid hir in determining areas you want to look at in school buses when,
you are determining how to save fue]."It explains some of these areas for you and
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“also shoWS how to go about it in terms'ot keeping good data records-and also ‘
us1ng the fuel with the greatest cost payback, using s1mp]e bas1c ‘business manage- -
ment appl1cat1on in f1gur1ng out your payback for some of these devices that you '

~want to put into your bus system. How can you justify pay1ng $4,000 for a diesel
eng1ne in terms of payback and how can you go to the State and ask to extend re-

_ 1mbursement in the area of seven or five years and make it twenty years? You have

. to have: facts, and more 1mportant you have to go to a school board and talk to
them as well. Sometimes they are not easily convinced. i >

I don't need to say" that you are saving money, for examp]e, if you are
operat1ng 10,000 miles- a year and get six miles .a ga]]on and spend1ng $1100 for
fue] ‘This is based on '73='74 economics, of course. . Now, when you are paying
"$1 a ga]]on that increases to $1700 a year for fue] If you are gett1ng e1ght
N m11es per ga]]on, you can save $4]7 per vehicle per year That is quite a substantia],

-

savings.’ ' y - : o . ‘ . ’ : : '
) i‘th1nk that _you not only ant to save fue] but you want to look good .

in the commun1ty and be a community ]eader Toot. your horn about saving the tax-

payers money. Not on]y is government drawn on the carpet for wasting taxpayer '/

" money, but the board is called on the carpet for.spending taxpayer money. Put the/ .

) money to better use by purchasing eduipment and training people. . ' /
‘ . ‘ ~ I have found that a lot of school boards are willing to pay for a good
~ transportation supervisor, but not willing to put out money for good mechanics.
Consequently, when a-lot of mechanics become tra{ned,'they will go-to private |
industry. ' | /
You can use fuel economy as a tra1n1ng a1d Br1ng students 1n, 1et them
1ook at the prob]ems and have them come up with solutions in sav1ng fue] Imp]ement

_some of their ideas. I% is a tra1n1ng and-teaching exper1ence a]] the way around

I think one of the th1ngs we found in the vo]untary ‘program in heavy
trucks for fuel conservation is you can't go r1ght across the board and app]y regu-‘

" lations. They are too diverse in operat1on, and I think the same thing about school
buses. There are s1m11ar1t1es, but your operation may be different than the next
one,.and operate on dirt roads rather than paved roads and have a b1gger budget,

o than the other school districts. '

’ 1 can't overstress the 1mportance of keep1ng records to identify ma1n-
tenance care to the chasis, body, and trandmission. How much fuel you can account for,
gasoline versus d1ese], and a]so maybe bigger buses versus smaller buses versus '
different routes.- You need records for these. This is the kind of data you need

when -you-go in and Just1fy spending money. I think these records will he]p_determine
L1f you need a big bus or small bus for some of your operat1ons There is axtendency .
o in some of the school d1str1cts to go ahead and buy 1arge buses, . when in some cases

| th-y may not need that b1g a bus
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- “Also, Took at the p0531b111ty of sma]]er eng1nes Many son are too -
ij]arge 51t down' and f1gure it out. T th1nk a lot of manufacturers now have a
: computer program to go into the” d1str1ct and help set,up what kind of operatlon _
M. your buses perform everyday You can then determ1ne the correct type of bus’ for
'~.your area. o T : , o o , : » '
The b1gger the eng1ne, the more fue] wasted and if you don t need. it
con51der going- to a sma]]er one The same th1ng w1th the'rear axle. You may not
need a hlgher ratjo. These are some of the areas ‘you want to have some knowledge
- You may want  to con51der automat1c transm1551ons - Some school districts have
;seen a flfty percent 1ncrease in fuel economy w1th automat1c transm1551on coup]ed

with d1ese1 .
You have to 1mpress your dr1vers with the 1mportance of tune- up You

7‘7have one p]ug m1sf1r1ng %nha V8 eng1ner and you can use up to seventy percent more

fue] than you need to. Maybe at a Tower speed, it would ‘be a Tower percent but 1t
is st111\Toss of fuel that you may be ab]e to save g :

‘ Rad1a1 tires increase economy over - 51x percent | Radial tires are susé
ceptib]e to scufflng, however. That may be a prob]em. Fan c]utches give almost

Six percent fuel saving.

How do we use fuel economy measures in terms:of the commun1+y7 We 1nst1-.‘ Lo

- tuted one of these programs in the Maryland area, and one of the "questions’ that
came up was, "How do you know this will work?" I don't know that it works, but 1t
seems pretty feasible, especially now w1th the cost of fuel: the way it is. We are

- trying to sell- this program by going into the communlfy

You are under the gun in conserving costs. You take the offen51ve and
, te]] about your campaign to save fuel and give the public the resu]ts of the t1ps
you have found and it will carry over to the people in the community in terms of

saving gaso]1ne and rubber,

.~ Involve your dr1vers .and make it a contest. Train them and then watch them
go with your guldance You want to 1nvo]ve peopTe in PTA meetings and have drivers-

' come in and teTT how they save fuel and what steps they take. Let them know.what'you

_are doing. _ o
You need the most favorable routing, but you have parent complaints. ‘A

1ot of people will keep- their kids in the house'until'the last minute and when the

bus gets there then they run out. That takes id]ing time. You can't:always explain

~ that to a parent. _ :
Fuel consnrvatlon depends on ‘both equ1pment and people. You can haVe the |

-best equipment in- town, but if people won't use 1t correct]y, you are in troub]e

' You have to have everybody take part.

: What works on your buses will probably work on cars also. The effective-
' ness of yo v program, 1f weTT pub11c1zed will sp111 over to the pr1vate cars

Ry ) O
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- operated by school system employees, students, and'their'parents )
,” }f Take credit for being a 1eader in your commun1ty - sav1ng scarce re-
* sources and. saving the community money. PubTicize your program' Use fuel,
. economy as a school science. proaect . Keep an open mind. Be willing to try new
, jdeas.- The pub11c1ty and interest deve]oped by commun1ty part1c1pat1on will be
to your benef1t and you might f1nd Jjust the combination needed for greater fuel

\

- savings. . SR \

) One of the main obJect1ves is to set-up part1cu1ar sets’ of standards for
© fuel economy Everybody- can app]y their vehicle needs to th1s in order to part1c1— :

pate in this particular operation. : - \ ' .

" One of the . tests. we have deve]oped is'a Type I' test procedure on SAE-
‘recommendations. It compares eas11y 1nsta]1ed ‘equipment such\as, van .clutches,

rad1a1 tires, and other items. You can guage one vehicle w1tn and without equ1p?'

ment in terms of percent of fuel efficiency and learn if you have something that’
works. That is one of the things with the advent of fuel economy devices. ’You
. can 't believe the amount of devites on the market but when you ask ‘people to
submit’ the1r produce to this. test, that amount diminishes. '

‘We are developing a Type II test for harder to change components, engine, _l

rear guard Tiner, and transm1ss1on -1t will ‘take a test vehicle! with an o]d type o

engine, run it down the road, and after a‘certain amount of t1me,‘br1ng it back,
’change the engine and run it out -again w1th the comparab]e veh1c1e Then you can
- determine the particular percent of fuel- savings’ based on that component '
We use the control veh1c1e to be able to see the operat10n of the same
. type of vehicle by chang1ng the eng1ne or ‘transmission. Th1s.may take more than
two or three days with’ changes of«weather and conditions. :x‘
Right now we are in the" process of deve]op1ng an ava11ab1e genera]

schedu]e that represents schoo] bus operation. They have done this by go1ng “out
to var1ohs school districts and record1ng actual bus operat1on and actua] th1ngs,

©

done , - : . B \ s
| They have a device that measures the ve]oc1ty and actua] DMR for the

vehicle as it goes through its norma] operat1dn We hope to. deveTop a\representa- g 3

tive cyc]e we can apply to a bus that-is coming off the manufacturer's| line to «
determine what. k1nd of veh1c1e eff1c1ency it does have’ with those compqnents on it.
- You, -as the use, cou]d probably rely on that data and go ahead and cowpare it with

your own vehicles ‘and st1pu1ate that you won't buy ‘that veh1c1e unless \t performs-

with the prescription recommended or prescr1bed SAE procedure
‘ "~ COMMENT: Is the federa] government doing anyth1ng to un1fy busing rules
“‘for the nat1on 1nstead of separate ‘regulations at local. and state 1eve]s
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MR.lSULAK: _Fortunate]y, I can -address the energy aspectdofﬂschoo]

'busftransportation and my ‘counterparts can address the safety portion of
School bus transportation Unfortunate]y, HEW and the newly created fuel alloca-

- tion'act has to address that. I wou]d imagine that may be better solved at the C
local level. L : . . . : .

A _ I th1nk one of the th1ngs we wou]d like to look at is a vo]untary program
It ‘takes a lot of “initiative to get out and do th1ngs before you-are prodded.to do v
them, . I th1nk, in fact, if you get out there and do a ]ot of th1ngs before somebody
has- to tell .you to, it is to. your advantage 1 think you would have more 1nput in.

‘getting it done You don't. need eng1neers coming in and telling you what shou]d be
‘done across the board, and we don' t go off like horses charg1ng across the sunset
with federa] mandates. - . o i :

' COMMENT You may get ahead and sometimes you get pena]1zed We have a

~ fuel allocation based on two years ago. The schoo] d1str1ct work1ng to econom1ze K
that year is pena]1zed thi s year.. . e, )

e - OMR SULAK This is a prob]em we are fac1ng;1n the vo]untary program now.

and someth1ng we will have to address in the near future. .

~ One major f]eet 1ncreased uasge by 32% and during the a]]ocat1on t1me this
was cut as we]], and if- _you Took at it, it - will encourage you to use more fue]
This prob]em will be the 1ife or death of our voluntary program - We are concerned :

‘and we will be workﬁng on it. I was talking abolt th1s w1th my. counterparts in the .

'Department of Energy before' I came on, this tr1p

Any other quest1ons or comments? N

QUESTION: Outside the test1ng, is there anyth1ng else you want to get 1nto?

MR' SULAK: We will be looking for various school districts to vo]untar11y
subm1t their veh1c1es for th1s Type Il test1ng when we get into. a procedure that we
can use as a base Tine to comparé against. We would welcome school districts that

-would be 1nterested in partictpating. It would take probab]y a neek and probably . -

" be in June. We would Tike to see what k1nds of prob]ems we experience in Mary]and
and once we are through there we can can set up pilot programs.

_ QUESTION: Another po1nt brought up was transportation coordination w1th1n
Lthe community, 1nc1ud1ng volunteer drivers for social service, taxi service, and _
whatever. It is to.fully utilize the system as opposed to school bus versus transit.

ey

bus. Any directions a]ong that Tiné?
k MR. SULAK: That would be further on. You have more problems putting on

more mileage and requiring more mazntenance: You have to 1ook-atvthe entire gamut.

It wou]d'seem_Tike a feasible idea. _ _
¢ % QUESTION: Is there such a thing as an inline metering device which would

v actualJy allow you_to measure .the amount of gasoline used at a certain period of‘
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% «MR. SULAK: A flow méter.
' QUESTION: "~ Could you use one on the car7 . : -
o MR. LOUDERBACK: ¥es, I have' one on my car. It measures‘the fuel flow’
by light 1mpu]se measure. The ]1ght bu]b 1n the Tittle whee] turns and measures the

r'b]1ps It is .a digital read out. It measures m11es per ga]]on It g1ves you'

average m1]es per ga]]on 1nstant]y and it g1veswyou total amount of fuel you used.
QUESTION If [ use it and drive from here to the off1ce can you f1gure

"how much fuel you used dr1v1ng from here_to. the_off1ce? o ,
. ANSWER Yes, you: sét Jt. At also incorporates an e]ectr1c c]ock and you
ca]1brate that and.it gives' accurate speed .and e]apsed time and distance trave]ed

and est1mated t1me of arr1va] Qu1te a 11tt]e box - full of* good stuff.” It has two
connect1ons, one in the fue]\]1ne and the othér is sp]1ced into a speedometer
cable with those‘two and a bu}]t in electric clock. You can do anyth1ng you want

with it. = - - T _ o :

T QUESTION:  What pr1ce? : . ,
ANSWER: ~This one was made ir Ho]]and $428 .
MR. DOERR: Well, we have come to the time to wrap-up this session. We

' everyone for their cooperation.

. As you know, we part1c1pate w1th six other states that make up Federa]
Region V. For the wrap-up, - we have the- D1rector of’ 0perat1ona] Proaects, US DOE

Reg1on V, Mr. Ken Johnson. L : .
" MR. JOHNSON Thanks a 1ot The good news, gent]emen;“is that it is

°gett1ng close to noon and I am not going to talk very ]ong I would 1ike to say a‘o
few things because this has been a-real learning exper1ence for me. ' \

I have/been in government for four and one-half years. Most of the. t1mev

has been in the off1ce and very little t1me ‘has been’ spent on trips in the field

on transportat1on T th1nk I have learned ‘more in the ]ast day and a ha]f than 1nd
fthe last four years. -1 really apprec1ated 1t and rea]1ze that you can- aid me, but
in some way I may be able to. he]p you at the reg1ona1 ]eve] in the months to come 1n .l

. th1s 1mportant aréa.

Our - operation is d1v1ded into ten reg1ons “We are in Chicago in Region V™
and we encompass six states, 1nc]ud1ngAM1ch1gan I have a small staff whose main . a

-mission is to monitor grant programs mostly with state offices. Another group - -of -

programs deals with weatherizing homes for Tow income and hand1capped ~ We work
through the Community Action agencies and Energy Exténsion Service Program whjch
is going nationwide. Michigan had ‘an exceptionally fine demonstration program

going over the last year.

On- the prob]em of transportat1on, we never had staff author1zat1on (per se) .-
rto do good th1ngs at a reg1ona] ]eve] -We do what we can and,recogn1ze_th1s as an

.
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E extreme]y 1mportant area. -We wou]d Tike to he]p out, we\wouLd Tike to‘helpIW1th
the energy program through peop]°«11ke John Sarver of the M1ch1gan Energy “Admin-
strat1on and to work with energy conservat1on 1n the states. and\try and do as
cfmany programs as we can with federal funds dealing with energy conservat1on and
-»transportat1on I can't be11eve it won't: acce]erate over the, next two years. -
Senate Bill 1030, the Conservat1on Act of 1979 wh1ch is now in effect will requ1re
" _the states to come up w1th cont1ngency p]ans. " The Pres1dent now has author1ty to
 come 3 with gas rat1on1ng under‘extreme ‘conditions. We will be more concerned with
_fuel allocations and we don't have to. ouscuss the problems and the reason we ‘are.

all” here It is extreme]y 1nterest1ng to get 1nto spec1ch areas like you ‘have

\
\
\

-

. been do1ng here. : -
’ I am already ta1k1ng to experts in k1ck1ng th1ngs <back’ and forth and

- obV1ous]y you know the problems and are doing the best you can to. so]ve them. ~='
; We are on a small sca]e f1nd1ng out what kind of meetings or conferences
we need to hold in the next six months in a W1de var1ety of areas. : ~ ‘(

\

~ We wark a ]ot w1th schcol d1str1cts. The major prob]em is our work has® \

. been in ‘the schoo] d1str1cts with bu1]d1ngs and fac1]1t1esxand little of it,.at-
' Jeast out of my off1ce, has been 1n the transportat1on ﬁrea, mainly because we

 havenit the staff and organ1zat1on for these kind of energy programs .- ~ \“ o

~The day after Christmas- and the day after that I am running two workshops
for 600 operat1on and.ma1ntenance men w1th AFL Loca] 143 the maintenance men in
the Chicago' school district. ' We are going to measure “maintenance operat1ng training

] i

program for building custodians in the schooT A ' Ty .
oo We are go1ng to.be- do1ng that program for them for each of'two days We
will be d1scuss1ng a temperature restriction program and our school hosp1ta] grants
program. We are not do1ng what we should do, which became fairly evident to me
‘today,°1n the pup11 transportat1on area;"-If noth1ng e]se, the 1mpact of what you -
have been ta]k1ng about has really struck home ' :

. We -are going to be work1ng more c]osely w1th B111 Sulak ﬁn Wash1ngton and
with the Federal Hi ghway Adm1n1stratﬁon in the DOT. I appre1cate Hank Doerr

~inviting me here for this oonference, We W1]] do "the best this year we can tq.do

1}

someth1ng further. . . .
Again, it has been a real p]easure be1ng here 'Thanks'very much.

R T
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" ‘l APPENDIX ONE L S \
‘ o , ..

_ ' Group D1scuss1on of Goa]s and Policy D1rect1ons
- in Max1m1z1ng)Energy Conservation 1n the

. : ! VAN : ’ A
| Those presenf were- d1v1ded 1hto two subgrogps for the purpose of con- L
_dugking an. abbrev1ated nom1na1 group process to determ1ne and pr1or1t1ze 1mportant. Y
- issues 1nwrax1m1z1ng energy conséﬁvat1on in schonl f]eet management ' S
R Each ‘group began by random]y 11st1ng needs’ fon11mprov1ng conservat1on /- a'\
pract1cesw To begin ‘the ‘process, Each part1c1pant was ‘asked to wr1te down f1u3W\ o .i'
to- e1ght 1tems 1mportant to a successfu] energy conservatqon program Then, PN
-w1th1n the groups, each person was\asked to present one “or riore of h1s responses
to make! up the group's list. b \ s SRR ¢
' Below\ns the 1ist generated in Group One. // Lo
- 1 Control school start1ng and dismissal time. ) -
' 2. ~ Convince’ pub11c of energy problem >/ e, T
3 "Develop Tong- range fue] a]]otment program w1th equ1ty as a goa1
- 4,  Improve driver tra1n1ng program. / } .
5 Deve]op an equ1f//1e rat1on1ng program for genera1 use. f o ;' '{
6. . Improve prevenitive ma1ntenance program. . ,.: ” 'ﬁf, BT
7. * Infuse energy educat1on 1nto curr1cu1um 1n support of schoo1 con-

. . servation programs. \ _ L
8. Investigdte advantages of four-day and s1x-day schoo1 schedu1es I
9.  Develop a more effect1ve fede ‘al- state-1oca1 coordinat1on plan.: //

, 10, ‘Establish measureab]e conseq ation goa1s )

S | Coord1nate 1oca1, mun1c1pa1 and” schoo] transportatlon

| '12. j Deve]op a un1f1ed fedgral energy conservat1on program;

13.° Estab11sh an energy: 1nformatlon c1ear1pghouse. . '
14. Research the . va1ue of; educat1on field trips. ’
o 15. f’ Establish an 1ncent1ve program for schoo1 employees (bus dr'vers).
' ' n 1
' Group Two generated the f0110w1ng 11st ‘
<f1. 0pt1m1ze BTuU consumpt1on in pup11 transportat1on

o . ‘2. Estab11sg¥%pec1f1c energy cons%rvat1on goa1s.
T | e

. . : ‘ o
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S i 3. Estab11sh national funding - support for research and deve1opment T
‘ © .+ in energy conservat1on for the school fleet,
4. . Establish a program to set examp]es for the commun1ty

]

5. 3Avo1d cross- =town bus1ng / e A } l
-0 6.. Develop a program of 1nformét1on sharing and 1dent1fy re]evant o
- .-linKages. -, [ : o
[
7. Deve]op a system that bases fund1ng fqr the transportat1dn f]eet Pl
~+ on‘efficiency. : N o b

.- 8. Educate aT] (students, * staff, commun1ty) in understand1ng the need}
“ ..~ for energy conservat1o : B :

9. Develop and d1ssem1nate'a comron energy . vocabu]ary of both tech- ;e
T ~ nical and general terms .

.10, ,Ident1fy existing state 1eg1s]at1on as 1t 1mpacts energy conserva-
L - tion in the.school fleet. . -

11.  Develop state= 1eve1 computer models for.use by local d1str1cts.

'12.. -PrOV1de 1eadersh1p in estab11sh1ng comm1tmentoto energy conserva- o
- t1on S : o . ik

13;. Eliminate’ unnecessary schoo] transportat1on i
14, k-Deve]op more eff1c1ent buses and other equ1pment to. yncrease energy

. 'eff1c1ency o , ‘o /
\\‘ o -»15. Develop’ a system to tie "funding to po]1cy and procedure deve]opment
.\Q'ﬁ f 16. Establish a coordinated system at the nat1ona1, regional, state and

\ . local 1evels to prov1de clear_and coord1nated po11c and regu]at1on
TR o o d1rect1on :
// '\ - Each group then consolidated and pr1or1t1zed their 11st/to arrive at goals’
/ they considered most important. Group One listed f1ve1maJor goa] :

N 1. . Conv1nce public of energy problem. '

: a. peve]op a kK-12 energy curriculum to create awareness: among .
‘ ."! ) ‘pupils, amony school employees, and among school families.
, % - 'b. Establish.an 1nformat1on c]ear1nghouse for nergy conserva-.

} tion.
\
g Improve fleet operat1ona1 eff1c1ency through
. @. School schedu11ng. |
K - b. Prevent1ve maintenance program e

. ? e 2) Better contro] system for 0perat1ng ime and‘genera] :
| c management.- 0

e _c. Estab11sh dr1ver incentive program

3
S \ Estab11sh a system of cooperat1ve connmn1ty bus1ng ' B ol
o 5 : o

o Estab11sh a rat1on1ng system for genera] fu 1 use.
l
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. ‘_‘,. . . . . . . ,..I . - .
"Group Two.. 11sted S1x maJor needs: | ’ o t

1. Deve]op a system of R & D funding to deve]op new techn1ques and
techno]og1es in energy conservat1on for school fleets. o

2. - Develop a system of Tocal fund1ng “for transportat1on wh1ch con- -
e siders, eff1c1ency as one ‘criteria for funding level. -~ -~ .

- 3. Deve]op an energy conservat1on educat1on program to. instill an
« undenstanding of the energy problem and related vocabulary into -
. © . student, staff and community mefmbers. Inst111 the energy éthic. -
. ' through examp]e and curriculum. N

4, Deve]op inservice programs to .train schoo] personne] in understand-»..
: ing the need for energy conservation, the vocabulary of.energy con-
R '”~servat1on« techn1ques for,1ncreaS1ng "driver eff1c1ency, and tech- s
~ ‘n1ques for managing ‘the energy program. :

- 5.. Devélop a system which assures the commitment. of nat1ona1 and state .
: . 1eadersh1p in identifying the short and long-range ‘needs in maxi-
. .- mizing energy conservation and establishing 1inkages to encourage
ot .-~ the deve]opment of po11c1es and procedures address1ng the energy
© [ crisis. .

6. =Deve1op a tota] system of transportat1on wh1ch 1nc1udes schoo]
- and commun1ty systems to av01d dup11cat1on of serv1ces o

- The two 'groups. then met together to cons1der some of . the ‘major strateg1es
. needed_to address the concernSo1dent1f1ed in the two groups To address the needs
expressed for an energy education system, the group 1dent1f1ed three types of '

e

dction. - . S o ‘ ;.'ir
1. Deve]op a reg1ona1 1eve1 energy consort1an to- estabT1sh a’ 11nkage

© system. for energy conservation 1nformat1on, and tolndent1fy areas
-needing further devélop ent | . : e

. !
‘ T2, Deve10p a. national | ‘policy on energy conservatpon educat1on for use
4 S in K-12 schools. -No.strong or coordinative policy presently ex1sts ,
L . for utilizing or for in o1V1ng ‘education in She national energy
e conservat1on effort Th1s is a high- pr1or1ty need. \fv I-

“u

o . 3. ‘Develop a- nat1ona1 c1ear1nghouse for' energy 1nformat1on 11nked to
: B regional centers and states . L . ‘

Y

A second maJor goa] common to both groups dea1t W1th the deve10pment of ' v(f
) state and 1oca1 fund1ng systems to. max1m1ze energy conservat1on ins the transporta- _ h
+ tion f]eet Part1c1pants 1dent1f1ed the fo11OW1ng/éct1ons as v1ta1 components 1n »h;“

. ach1eV1ng that goa] :' ‘ : i ) ')ﬂ
LI 1 Leg1s1at1on and- support1ng ru1es that measure and reward eff1c1ency L

s w : Y
P

. in transportat1on o , . C T e

: \ . Deve10pment of 1oca1 district po11c1es that support energy conserv-
P ' ‘'vation in transportation._

3. Imp]ementat1on of a management system to carry out the energy con-

servat1on program : : ) . r v EREE

/

./
/

' S o o o _g2- S .




et e e o B “ |
PLATIT RT e - o v : co P
o B o . L L . - o i . . - . | . \

\

\

\

. : i
~ ACPENDIX TWO-

SCHGOL TRANSPORTATION SYSTEMS™ -
' 750 Brooksadge Boulevard ~
Westerville; Ohio 43081

614/391-6696

PSR
LT

; " 102 WAYS TO' CONSERVE ENERGY
IN SCHOOL TRANSFURTATION SYSTEMS




COHSEY‘\/H_]Q energy. oL o : /'\. . v /

o ENERGY CONSERVATION E2NC f.
. . : .. T - . /

/; ' ' : //

'jEnergy conservat1on in schoo] transportat1on is a major area of concern’ to the
education community. School buses trave] in excess of four billion miles annually,

consuming 900 million ga]]ons of fuel and transport1ng 55 percent of the schoo]
enrollment. o L S / :

{ /

Since the energy—crisis- descende”, school transportat1on managers have wn1t1ated

efforts to reduce the amount of fuel required to operate their fleets. / / Rapidly
esca]at1ng fuel prices and limited school budgets are forc1ng a strong stand for

.
' /

. o . G ) / | _
~Listed below-are 102 ways transportation managers can conserve energy and reduce

]

ftransportation costs. | . /

- .
« / :
o ;
: . . ‘
! :
‘ . .
. r‘

A. Transportation Po]1ey
| . 1.~ Coordinate schoo] calendars and start and d1sm1ssa1 tim s between schools
- of each schoo] system 7
Eliminate staggered d1sm1ssa1 ‘times in the same bu1}d1ng
Increase requyrements for walking distances to school and to bus stops.

Establish take-up and d1sm1ssa1Lschedu1es at schools to support maximum
vehicle utilizations. f : ~

Eliminate buses for detention students.

Limit student park1ng, enc0Jrage\h1gh school pupils to r1de schoo1 ‘buses ,
form car poo]s? etc. /

7. Establdsh maximum distance for colcurr1cu1ar trips (60 miles round trip).

8. Utilize pub11c\mass trans1t where feasible to avoid, dup1acat1on of service.
9.~ Establish travel ‘restrictions for sqhoo] sponsored actIV1t1es support1ng

'+ athletic teams (cheerleade: , band, pep clubs, etc.)-

1
!

49, E11mnnate buses\for athlet: ceam pr;ct1ces o —

B. School Bus Operation: Activity and Field Trips - ,
1. . Reduce, consol1date or e11m1nate all bdt the most necessary athletic
. contests. E :
2.  Reduce, CUnsol1date or eliminate al1Y bué the most necessary co-curricular
~ trips. ‘ \
3; Comb1ne co- curr1ou1ar and athletic trips for more than one schoo],
L4, Have d1str1cts share buses when feasible. '

5. Establish m1n1mum\and maximum distances fom a]]rtr1ps




6. . ;;:;:?co curricular trips to fuii bus loads on]y

7.- Comb1ne athletic schedu]es SO severa] games can be played at the same
Tlocation. =

| 8.  Eliminate buses for transportat1on of students involved in after=school
activities and for extra curr1cu]ar activities for small groups.

9. Contract with parents to provide transportation when feasible.

10. Utilize public transportation on return trips where feasible rather than
return schoo] buses to schools or homes.

" C.  School Bus Operation: General
| 1. Lengthen distances between pick-up points. .
2. Establish collection points. - '
3 Plan stops on level instead- of on grades
4. Consolidate 1oads. : . : ‘
5

Plan routes to make as many right-hand turns as poss1b1e tc save on 11d1ng
time, where safety permits. :

Use intercoms on buses to reduce stops for contro]]1ng discipline. ;-

Use trip recorders to record and mon1tor dr1Vor and vehicle operation for
speed control where problems occur. .

, 8. Use smallest available vehicle for ]ong~d1stunee, ]Tght load runs.

9. Install two-way radios to direct operation.or red1rect1on of buses to ‘avoid
unnecessary stops and route miles.

- 10. Route bues to stay on main roads as much-as possible.

D.”" School Bus Routing and Scheduling
. Fill buses to ]eag] capac1ty

2. When rep]ac1ng buses or expanding fleet, purchase buses with capac1t1es
to provide balance fleet utilization.

3. Utilize proven updating routing techniques, e1ther by hand or computer or
‘maintain maximum vehicle ut1]1zat1on.at all times.

a. Evaluate current system.

b. Revise system to reduce mileage, stops, and student r1d1ng time.and
‘ distance. ‘

" ¢c. Review po]1cy and revise where'needed

4, Consolidate inter-district transportat1on systems when possible to meet
‘special: transportation demands.

5;' Develop an alternate routing p1an for - 1mp]ementau1on in emergenc1es and
_fue] shortages (weather, etc.)

E. Schoo] Bus Operation: The Driver ,
1.  Retain experienced dr1vers as long as possible.
2. Re-educate bus drivers toward better fuel economy. ) o

1

\ 3. Reduce warm-up time on buses to 2 minutes 1n1t1a]]y, and 3 minutes.
\

B
L
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pr1or to start1ng routes. Driver should dress warmer rather than "
running eng1nea at full idle to heat buses.

Drive s]ow]y the f1rst few miles until vehicle warms cw
Avoid full thrott]e operation. orive at steady speeds.
Avoid the "red Tine" even in shifting gears.

Drive slowly back to bus garage. Turn corners slowly, drive next to '
center Tine on curves. ’ _ e .

8. Reduce speed 11w1t to as low.as practical. :
9. Avoid courtesy stops (unauthor1zed) ' \ . o ]
- 10. - Train new drivers on existing runs while bus is " eadhead1ng
17. . Use simulators to reduce behind- the—whee] tra1n1ng in veh1c1es.-
12. Increases frequency of driver in-service programs.

13. Hold joint- workshops with drivers and mechanics to improve transportation
. - operation. :

14. Use driver 1ncent1ve system for reduc1ng vehicle fuel: conSUmpt1on

15. Review driver times and routes. Determine most efficient vehicle ut111za—
tion, layover and storage plan to determine m11es for school as well as
personal vehicles.

16.. Keep foot. off accelerator when the bus is approaching a stop or is stopped
~ and off brakes when in mot1on, Reduce brak1ng by anticipating stops.,

K

~N Oy o A

F. Schoo] Bus Ma1ntenance _ c

1; Tune and ma1nta1n eng1nes, plugs, po1nts, t1m1ng

2 'Ma1nta1n clean poliution contro]s

3. ° Keep gas tanks full to aveid sxcessive evaporat1on
4

- Avoid fuel spiTTage when refueling buses, Do not "oVer fill." Do not
fill to top of filler tube.

5. Replace buses that use excess1ve amounts of fuel as soon as econom1ca11y

'feas1b1e )
6. Keep fuel storage tanks 1ocked with one person in charge of fueling of
buses and other school veh1c1es . . -

7. Keep accurate bus records .for. ma1ntenance and fue] consumpt1on

'FS., Analyze cost data make management dec1s1ons to maximize savings and '
- - efficiency. . -

9.. - Inventory all parts and supp11es and order on a planned-need bas1s, with
best price and base of past experiences. (reduces "narts chasing’ ")

10 If possible, in winter keep al], buses under cover r:ther than a11ow1ng S
drivers to.take them home. o . :

11. Use engine warmers for easier starts. Utilize zutomatic t1mers to mini- i
mize use: of warmevs. : R '

2. Ma1nta1n clean 011 and a1r f11ters

‘13. Keep autOmat1c choke clean. A st1ck1ng choke will weste fue] Chemical
c]eaners save cost]y -down t1me

o ‘-66- 72
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e
14. Keep air-fuel m1xture of carburetor prec1=°]y adJusted

15. Regu]ate 011 _change w1th engine tune—up

16.  Use manufacturer s recommended weight of oil. A heav1er‘o11 will force
the engine to use more. fuel, too light will not provide the protect1on

"required. . P
17. Check tire balance and whee] a|1gnment to avoid "drag" which will use more
" fuel and shorten tire life.

18. = Check radiatc» thermostat. A defect1ve thermostat may pro]ong eng1ne warm
up, 1ncreas1ng fuel consumption. ?

19. Use proper octane rated fuel. Using wrong octane will result in p]ug fou
' up and reduction of mileage. Using a hlgher octane than required is a
waste of money. .

.20. —-Use engine analyzing equipment to assure maximum efficiency.

21. ~ Make full utilization of service manuals and ma1ntenance bulletins to keep
updated on maintenance techn1ques :

22. _ Take full advantage of free ma1ntenance tra1n1ng clinics conducted by
skilled instructors. :

23. Keep brakes properly adjusted.
24. Repair engine oil leaks. . -
25. Install radiator shutters for retaining engine heat.
26. ° Install radial tires. '
. 27. Retrofit with electronic 1gn1t1on system.
28. Properly utilize proven fuel and oil add1t1ves,

29. Maintain proper tire pressure on a regular basis. Proper tire inflation
" is essential to fuel economy and tire wear.

30. Utilize new techniques such as rubbe: suspension systems, wheel balancers,
tire pressure equalizers, solid state ignition, etc.

o

G. Transportation Office and Garagg

1. Wa1nta1n lighting fixtures (a clean fixture in good work1ng order can
deliver up to 50 percenﬁ more light). ‘

. 2. Clean walls and ce111ngs and/or pa1nt with light flat or semi-gloss f1n1sh.
Turn off all lights and other electrical equipment when not in use.
Reduce exterior lighting to lowest level consistent with good security

and safety. .
. 5. Perform janitorial serv1ces ear11er SO thau electricity may be turned off
- earlier. o — :

.6. Check all equ1pment and motors Adjusts belts for proper temsion; turn.
...of f when not 1in use. ‘ : . . !

7. Limit the use of electrical space heaters.

-Tighten and clean al¥ electrical connections from the circuit breakers
back through the transformers to the main switch. (Should be done annua]]y
by an experienced electrician when bu11d1ng power is off).

-67- ’73




12.

13.

14.
15.

16.
17.
18,

19.
20.

2]

Cons1der the installation of photo ce11 controllers to turn exterior lightg -
on and off. o

Concentrate even1ngowork/meet1ngs in a single heat1ng/coo11ng zone 1nstead
of heating or coo11ng the whole office or garage.

Clean up heat exchanger and heat1ng ¢oil surfaces for better heat transfer,
change filters at regular intervals, clean fan blades and camper blades.

Request visitors and staff to avo1d waste of energy by opening windows,
or holding doors open.

Toisider the instailation of added insulation to bu11d1ng walls and

- ceilings to decrease heat transfer.

Consider the 1nsta11at1on of insulating glass in place of single pane glass.

" Consider the installation of weatheér-stripping, cau1k1ng, automat1c door

closers, etc., to decrease infiltration of outside air.

" Close off all unnecessary openings--unused exhaust fans, broken w1ndows,

structural openings.

Replace grossly oversized motors. Motors operate mqre efficiently near
rated capac1ty and with a better power factor. :

Utilize blower system to c1rcu1ate warm air from the ce111ng to floor of
work areas.

.Remove thermostats 1ocated near doors, windows or heat produc1ng sources.
_ Reduce thermostat :setting on weekends, holidays and at night.

Install large fuel storage capacities, 10,000 gallons or larger. Lower
fuel costs ?drop/sh1pment) prov1des cush1on in the event of embargo.

.
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A BASIC UNDEPQTANDINC OF ENERG

. P / ‘.
WHAT 15 ENERGY’ , | |
| Energy is the capac ty to do work LThe rate.at which

energy is generatsd to p ‘formvthe~work is‘called "power."

Energy'can_take°many fsrms: mechanical, chemical,.electrical,
thermal“ and nuclear(/fItrcan also be transfcrmed from one .
form into another.

WHERE DoEs ENERGY COME FR0M7

- Petroleum, natural gas, coal, solar, wind; and geothermal
énergy are natural energy sources. "Flectricity is generated
bv fossil-fueled nuclear, and hydroelectric power niants' )
Together these resources provide the 1ngredients that are

necessary for our standard of living

-

. How MucH Work YiLL ENERGY Do’

Energy is, measured in terms of British Thermal Units

"(BTU's).. A BTU is the amount of:heat required to-raise'the:€*~3;~

'temperature of 1 pound of water 1 degree Fahrenheit. . Energy -
_ may also be measured in terms of barrells orf oil The follow-

ing tables show the amount of energy required for typical

Cd

activities in our economy and BTU equivalent values of common

‘energy and fuel sources.

. o

: 5?5?5?5?554515‘;?;7—:b:"1=|s?s?s?i§'fié’ﬁﬂ;‘sﬁsﬁngF_f:=-—
I e e e e T

7ﬂ - | LT
||ll ENEHGY WORK EQUIVALENTS OF olL - BTU EQU!V_ALENTS _
= . 1555
=] S . sl
,[lll_L 18ARREL . ?:o\,ff,(‘msf:.?_fé Sexas 1 BARREL OF OIL. ....... 5.800,000 FrU S
= , TO TULSA. OKLANOMA: A 1.GALLON NO.20IL ..... ‘140,000 87Vs [

=g ' DISTANCE OF 350 MILES © . 1 GALLON GASOLINE ... 125,000 BTU's l'l——| :
I - 100 BARAELS .. TAKE A SOADEQMIETLINER L ELECTRICITY o, 3413870 S
':Tlg_l FROM CHICAGO TO : : 1 cusic FooToF " y =

CoaE WASHINGTON, D.C. ' ‘ e
IS | 500 BARRELS .. SUN THE CITY BF NATURAL GAS ........... 1031 eTUs * S
= . BALTIMORE, MD.FOR "~ ' -

- "_t:l;‘ﬂ o . ABoUT1OMINUTES . | - - . v llkﬁ']
L’m B ' . TRANSPORTATION IN THE U.S. USES ALMOST o : l.‘%’l‘ﬂ

lll‘— o o : 9M|L.L.IONaARRELSOFOILEACHDAV el ' - =

v



L HOW MUCH ENEP(' Y DOE'§ AP"ERICA USE"

America. ha.s 6 percent of the world s popula.tion Our

\
natidn produces over SO}percent of the world s goods we

\ ,
consume nearly 3l perce?t of the world s energy

To supply our en:t:i%ehnational energy needs America

uses over 33 million barrels of oil equivalent energy (1 e.,

energy in all forms) each day. 0il provides 46 percent- of

this energy--about 15 million barrels ea.ch da.y. The balance
comes from coal, ‘natural ga.s nuclear power hydropower a.nd ,

geothermal energy sources.

Per ca.pita. energy consump\ion in the U. S was nea.rly ted

o

times greater than the world avera.ge in 1974 as sho_wn below.

COMPARISGN OF ENERGY USEJN THE WORLD

) PER CAPITA ENERGY CONSUMPTION (1974)

= — g 345 MILLION N
AMERICAN: | o uug st |t o § oot "BTUS/VEAR - " -

1so MII..I..ION ~',

- GERMAN -

e _BTU'S/YEAR
R o o DT |
—wonio -
o 15 ml.l.:o'u
"~ NIGERIAN _ BTU'S/TEAR

SOURCE: FEDERAL ENERGY ACMINISTRATION,  _ ' .
OFFICE OF CONSSAVATION AND envmom«em -

WASHINGTON, D. C.




\\2 JleERE DOES THE ENERGy_ﬁall__l,l_\" P L

P

Industry consumes about 40 percent of the energy in the:

i

“““U § The transportation sector uses another 30 percent

: Th balance is consumed by the residential and commercial

sec ors of the economy

E Nearly’Sﬁlpercent of the energy consumed is. non-produc-

\

ive energy. This energy is lost in the form of waste heat

“ff_ and to| overcome forces ‘such as friction 1n processes
N process 1s_100'percent energy eff1c1ent. Energy is

always losts Electric motors, for example conVert4electr1-
\ (" N
cal eneg into mechanical energy They generally have

efficien ies ranging between 58-92 percent . ‘The average . " o

boiler s efficiency is- about 74 percent Electric generators

have effiruencies of about 25 percent tEPA (1) studies have

shown that\hhe effic1ency of a motor vehicle~-fhat fraction of

.u:_ /

combustion heat which ends up as mechanical power--can be’ ‘as

it can also be as low as 5-10 percent--‘

l l
ere itwis used and how

: high as 30 percent

 well it is maintained. - - [ "_1
' . o \ 2 ) .. . ot _: 4 ) .

depending upon how it is operated wh




o o "
3

VHPT CAN‘RE DONE TO REDUCE. ENERGY UQE7

/-

' The most important step that can be un ertaken is to use

| energy more wisely ME 3 1 - | ,X/ '! -

| ‘ .‘ o Purchase products that use/less energy

\lv . o:.Use equipment that offers energy savings

| L - ;fo Construct buildings\and facilities using

\ N principles that conserve energy g

l ‘. ‘Mi_ o Practice energy conservation jn every day

%:-l : activities as.a way of life. -

\ Take advantage ofiavailable equipment and fuel sav1ng

1 practices that save energy and hold down costs. Operate for -
v%,lene gy savings Make such practices a permanent part of ‘your
4%:'school districtjs management program. B [

'{ \Fuel savings are obtainahle i every school d1str1ct S

transportation fleet This was'd onstrated during the d b
\ .

of the oil embargo Become know dgeable about fuel savijg
ltech iques and keep practiclng t‘em.

We cﬁn'do Somethimg
'about eliminating energy ‘waste.

I .
ncreasing ener efficlenc ,'“
I e gy | Y
..fand c\ntrolling energy costs - o f i f“
: : ' . . : ! _
L T SR - T~ . » T
) . N 4 / N 3 ’
| \ - BTU'S CONSUM_EQ BY ONE MOTOR VEHICLE EACH YEAR
NVLES DRIVEN . VEHICLE/MILES-PER-GALLON - /\ :
EACH YEAR | 3 s 20
L o ' B ' ' /
! 4 - : T
\ L - ] - -
"6,000 MILES 250 | 150 15 | /38
| 'MILLION | MILLION | MILLION | MILLION.
! S : - o .:// . |
ST . ; R EERT N B
18,000 MILES - 150 9 ‘450 | 225 / 113 .
CTele o E e LLION 'MILLION | MILLION.| MILLION
ffifﬁ%;g#iﬁ?ﬁgfﬁ wm;;f ,;Qgﬂﬂﬁ eiﬁﬁiﬁiﬁfif%fﬁc*h
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\

\1973 demonstrated the vulnerability

, school districts As'prices go up business may pass on

\

4 \ WHY IS,ENERCY CONSERVATION IMPORTANF

i

. TO THE SCHOOL DISTRICT?- N

/ S
/ | .
The/energy crisis following the 0il embargo of October

fof all operations includ-‘
( /
ing schéol districts, to increased'fuel prices and in instances
| / o
the unavailability of fuel at any price There is no assurance
/

that yet another embargo could not take place in the future

i

The sharp rise in fuel costs has nlaced a burden upon

v

‘ these increases to its customers _The.school district qn f

I

theJother hand has to work within its limited budget Its

| 1 . ll

\ o
‘ principal alternatives to rising costs are to lay off \

\

' personnel reduce the ievel of serv1ces, or otherw1ﬁe find

!
4 ;

additional funds e \ ‘ T if_‘ o
A échool district has one othgr aﬁternative It can .

{, <

use energy more wisely by implementing fuel conservation

‘techniques Some techniques are: relatively easy to implement .
,and require iittle effort and cost \others require an in- ;p

tvestment--sometimes it takes money to save money

3 . . \
e ' . A . ,

u/ ' ) ) ] ST



5. WY IS ENERGY. CONQERVATI'JN/ I PUPIL TRANSPORTATION/
A MRIOR AREAOF CONCERN? < - |

I
i

Pupil transportation is among thelimportant serv*ces ,

| . |/

that are provided in a school district. Yet, all too often
f, . SR T“ML_ _

\

it is taken for gianted.\
nveryone expects- daily schedules 10 be met and extra
curricular activity trip needs to be accommodated——in a safe,

dependabTeT‘and economic manner Eacﬂ'pupil transportation
/

director must fulfill a mission which can be described: as

-'providing the best possible service at the least poss1ble

b

cost in a manner which offers no compromise for safety

The U S. National(Center for Education Statistics show

’'__that in the U. S. nearly 275, 060 school buses travel 2. 8

e

billion miles to transport 23 million children attending
grades K through 12. School buses use over 350 million
gallons of fuel annually to transport about 52 percent of
all pupils in our country. This represents an energyhcong/;
sumption of 43, 7bo blllion BTU s each. yea.--ahout 7.5

million barrels of oil.

THE WAY PEOPLE TALK ABOUT COSTS, ANY-
ONEWOULDTHWKTHATTOSAVEFUELON

. . ONE SCHOOL BUS WAS A MATTER OF LIFE -
ANMD DEATH. THEY DON'T UNDERSTAND.
§T°S MUCH MORE SERIOUS THAN THAT!

ANONYMOUS




6. ‘*IHAT NOTIVATION IS THERE FOR CONSERVINC FUEIA” -

Rapidly escalating prices and limited school\budgets are

among the pr1n01pa1 forces for 1mp1ement1ng fuel conservation

——
|

actions The satisfaction in knowing that the community is
- \
being prov1deﬁ the best serv1ce at the lowest;poss1qle cos
. . . \
‘t ) Yo - T ! ' \

is also important v\ "‘ . \

\

——

\

All commodities have 1ncreased s1gnificahtly in price over

i \

‘the years. dasoline prices alone 1ncreased 180 percent between
i

1960 and'L979 "In 1%79 school districts—had to purchase gas-

' /
oline at’'a cost which amounted to a 50-60 percent increase over -
: 7 y i
the 1974 fuel price levels These costs are_still on the!in-

crease. ' _ - B ! i

'

The EGEfage cast to transport a pupil in 1975 ranged he-?,
tween $43—$210 throughout ithe nation; the ccsts in some
| distriéts serving a small population over 2 wide area~were1as
.high as $600.v'Saving fuel and dollars -has to be important to
. B ‘

every schoolidistrict. Furthermore, these goals car be achieyed~.

3 - h

‘relatively easily. - S . - " 1
\ | SELECT CONSUME v |
: ! sl JMER PRICE INDEXES PUPIL TRANSPCRTATION COST |
| , | | 1960-1978 'PERCENT INCREASE " cosT i zan e .
= 2 g0% . - N ;
PRICES | s =l ‘ v : o
‘ - S L
vzarcrz | ' o ' |
UMY B 5 s sssd Lo |
_ Ra7ss _ 7 | 1978 :£DIAN COST !
_ HOUSTHiG ' - sod ' ’
f e wn °
‘aLL
COMMODITIZS .
— 1978 NATIONAL AVG. ,
_YTILITIZS - - |
K ,
— FURNISHINGCS

MOTOR VZIZICL:S
! o

¥

=
i -
1
|
i
|




HOW CAN DUPIL TRANSPORTATION COSTS BE PEDUCED"

Each dollar spent for pup11 transportation pays for

B

sa1aries and benefits,

..37

fuel and oil, supplles, ma1ntenancej

ig

equipment purchases, 1nsurance, ‘and other needed 1tems

School transportation policies, purcha51ng practices,

, maintenance programs,
_driver skills, scheduling— and routing are representative of

o

areas that can be investigated to obtain more pupll-mlles-per-
P

vehicle use, school bus operation, '

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

portation costs, and increase servicing efficlency A cooper-
ative fuel economy management program 1nvoIving school admin- .;'
istrators, staff, teachers, students, and parents working -with
the transportation department can generally increase the

effectiveness of every-distriCt's service to'the community. . .

A COMPARISON OF FUEL COSTS TO ,
OTHER PUPIL TRANSP JRTATION EXPENSES

.2
. /—SALARIES AND BENEFITS 40%;

/,

ornsnc05731sx-—\\ /
) /

VEMICLE REPLACEMENT 6%

~INSURANCE 1%

SUPPLIES AND MAINTENANCE 17%

FUEL AND OIL 20%

BASED UPON NATIONAL
CENTER FOR ELUCATICON
STATISTICS, U.S. DEPARTMENT
OF HEALTH, EDUCATION

AND WELFARE, 1975 AND

YOURCE:

EY

STATE DATA

- rapidly ie.

insurance--decreasing in salaries
costs have skyrocked, the num

increasing in fuel and oil,

‘Nl

& bene*its

.*Since 1975 - The transportation dollar distributio

supplies,

n is changing .
mainténance &

Although vehicle °
of geplacement units has decrea.:ed




8. WHAT IS A FUEL ECONOMY MANAGEMENT PROGRAM?

Fuel is an edsily identifiable operating expense. Fuel -
_economy is a measure of the pupil-mileshper4gallon that each e
school vehicle obtains from the fuel that is'consumed-—sehooln
: buses_and.school district automobiles. It represents a | :t |
measure of theléffectireness of a sch?oi district's service
%to proVide effiqient and safe pupil transportation for the e
least ar.ount of money using the minimum amount of fuel. School -
bus fuel economy is ohta}ned by transport;ng the maximum
allowable number'éfﬁnnpils the shortest necessary distance'in
- a vehicle offering the greatest miles-per-gallon for the task.

A fuel economy management program is an individual

| strategy-~individual for each school d1str;ct$5{onsist1ng of
identifying goals for reduqing_fuel‘use, deciding en how to
implement:them,_and &evetiné the time and-effort neeessary
to ahhieve results. It,is'hasen upon sound business

- practices. ' ) L

The success'of'a fuel economy management program depends
upon.beople--administraters, mz2-agement, staff, bus drivers;
shop personnel, and students."Everyone can~and should contrilL-
ntet”_Take advintage of the resources that are available. The
'denergy of peop;e is immense. It is generally too vast to be |
en:tailed and'immeasurable, if insgired. Use this availab;e
energy to initiate a fuel e;onomy~management program to -

incref\e the overall effectlyeness of pup11 transportation ' .

in your school district. . S R

»
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9, HOW IS A FUEL ECONOMY MANAGEME!: l' PROGRAN UnGANIZED"

A sound organizational plan is basitc to success. The'fuel
eccnomy management program should be organized within existing i
management functions ‘Place emphasis upon identifying goals
and obJectives, policies, fuel saving practices, respons1-'

bilities, and authoricies to. achieve better .fuel and cost

~management. Involvement, commitment, communication, feedback,
results'measurement; and teamwork ‘are key elements in your

=
-

program:
1. .Designate an individual to have the °
" responsibility for ‘heading the program

2 . 2. Identify school district fuel saving goals.

3. Review policies, programs, and practices
that affect pupil transportation fuel use

and costs. - . ), o
5. :

4. Develop recommendations to save: fuel by
- performing tasks more efficiently

5. Evaluate fuel saving measures that look
prdmising

-6.' Develop a plan to carry out the recommenda—'
~ tions that .appear to be the most promising
for meeting. the district's fuel saving goals. S

7. Obtailn administration endorsebent and total
commitment .to' carry out the plan.

8. Initiate the efforts required to implement
the program; don't forget rublic relations
activities and communication of the district [
goals to the community

&

9. Implement management controls to achieve the
district's goals and objectives; measure: “and
evaluate results during program operation

-81- _ 9)7
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-10. WHY ARE ADMINISTRATIVE POLICIES IMPORTANT IN SAVING FUEL? —

Pollcles prov1de the sett1ng for obtalnlng fuel savings--

they renresent the’mechanmsm for ach1ev1ng.goa1s. No one

. person or department can carry out the entireiprogram success-
fully It.requires teamwork;~ Policies offer a framework for

d1rect1ng the team. Examples of fuel sav1ng pollcles that

can be 1nvest1gated 1nc1ude

a . Coord1nate school” caIendars, (e.g:, dates along

: : with start-and-d1sm1ssa1 times), among all schools
serviced to increase pupil transportatlon serv1c1ng
effectlveness

N e Staééer hours, when pract1ca1 to" do so, based upon
' ‘bus load levels ) . -

' ) g

Consolldate spec1a1 educatlon start and—d1sm1ssa1
‘times to coordinate more closely with the school

program. o 7

" Increase tne.walklng;dlstance to.school and bus
* stops. Strictly. enforce walklng d1stance
_'regulatlons -

<

AVOLd unnecessary service. Combine field and -
- athletic trips. Use pub11c mass transit -when
;-feas1b1e for older students,

In1t1ate programs that en"ourage students and staff
to walk to ‘school ‘or ride bikes. .

'Develop fuel economy incentives.

Offer as51stance to carry out the iuel economy
program Provide skills and resources-—people,'
computer -access, materials--to assist the
transoortatlon depaftment to 1ncrease service

efficlency,

2

Establlsh maxifum Jdistances and department
budgets for school travel.

_Cons1der.a max1mum m11es-per—hour"speed limit
~ for.all school vehicles. Enforce it.

Promote actions that save fuel.
f . e o
Encourage the purchasing of equ;pment that saves fuel.

-2-98 -
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11 WHAT CAN BE DONE TO SAVE FUEL IN VEHICLE OFERATION? |

Operation offers many- areas- for 1ncreasing fuel economy rooe

\ °

Consider the following recommendatlons for your program -

/

(1) Keep accurate records on veh1cle fuel consumption
e and use this data in making transportation \‘ .
N S servicing, ‘maintenance, and purchasing decisions'

(2) Use '"zone loading" practices with stops spaced as
: far apart as feasible and saie to. do so. 5

(3) Use the smallest practical vehicle for long
distance_ light -load runs. o

(4), Match equipment to service neéds; don't use a 66i>‘ \( 4

C passenger bus wheh a 30 passenger bus ‘will do the
job. . .

(5) Reduce '"dead heading.” Use this as a training
period for new.drivers. : £

. (6) -When drivers have split shifts, cons1der parking
_near th2ir homes between runs when fea51ble to
- avoid '"dead heading." . _ v

~(7)' Consider the use of satellite “bus parking
' stations to avoid ''dead heading u

Y

(8) Scrutinize current bus routes Look at how many
avoidable stops the buses are faced with--stops
that result in Zuel waste while the vehicle is
idling in congested traffic.

(9) Encourage and promote good driving habits——starting
and stopping smoothly, turning off the ignition
when the bus will be stopped foér ' more than one f ,
minute, avoiding full throttle, driving at steady
speeds, and looking far enough ahead to avoid
dangerous and fuel wasting situations.

(10) Reduce warm up periods. Let drivers dcess warmer .
.- and drive slower until the engine is heated.

(11) Route buses to stay or. main roads as much as
, ' -poss1b1e - v ~

(12) Establish good preventative maintenance program.
. Provide record system which will determine best tune
up cycles, tc generate-most fuel efficient engine
‘ .performance. , ¢

-~

e c - . 89
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12 TEN MOQT FREQUENT OPERATIONAL PRACTICES :
THAT CREATE EXCESSIVE ENERGY DEMANDS a

1. Extended vehicle warm-up
2., Failure to notify mechanic wten vehicle requires repair
3. Idling engine excessively

4. Excessive speed

5. Improper “use of accelerator - .

' f134'

6. Failure to propérly,ihspect vehicle before starting route

.

.7. Unauthorized stops

8. Improper.uée»of~clﬁtch-

.,\\\ __. 9. Improper use of brakeés-

~

-10. Failure to maintain proper tire pressure’

L .90
- “"8.4-- . .



R lS.;.-lORSEPOWER AND FUEL ECONOMY. = -

Fuel economv is related to the Horsepower needed to &

power a school bus and the efficiency of the vehicle s engine
. that provides the pover._ The- total pover to operate a school v
bus is dependent upon the following basic elements-

A ! . .
-2

N — :
SCHOOL BUS : . o . -POWER.TO - - . .
e - OVERCOME AIR i o

E .
T B n;oumsmeu'r . RESISTANCE : E
+ ammpm | ) o ) ’ : - e - B e e
) w I : . — z . _
y ’ . . - - _— . . .

POWERTO s
 OVERCOME
) ROLLING
RESISTANCE
Q
POWER TO . - : . o ,
. cums X : " POWERTO ' o
GRADES = © . OPERATE ACCESSORIES
' AND OVERCOME . |
ADVERSE WEATHER




14, OVERCOMING AiR RESISTANCE
Air reiistance is a force that is exerted on the school
-A bus when it is being driven. Engine horsepower must overcome
this resistance--the greater the resistance, the more horse-
power that is needed to do the Job. Horsepower is obtained
from fuel combustion in the engine.‘Additional horsepo#er
demands result in the consumption Qf greater amounts of
'fuel. _ ' ‘ o
A streamlined vehicle offers_advantages‘in overcomfng air
‘resistance. The forces are Teduced considerably_as'the chool
bus moves-more‘smoothlj“through the air. < '
Vehicle speed is & major factor in air resistance. A
vehicle traveling at_§5 miles-per-hour will require only one=-
eighth of the horsepower to overcome- wind resistance as com-
pared to tne same v"hicle traveling at a. speed of 50 miles-
e per-hour. As & rm ule of thumb, doubling school bus speed
increases the hoﬂsepower needed to overcome air resistance by .-
- ~-.a factor of 8. That's ‘why high speeds result in greater
fuel consumption. The type of vehicle you drive and how you

~drive greatly affect fuel economy.

OVERCOMING AIR RESISTANCE : o ; -

" MINIMIZE AIR RESISTANCE AFFECTS L
I T . DRIVE SLOWER, DRIVESAFER .




Q

. . 15, OVERCOMING ROLLING RESISTANCE /«

"As- & tire rolls, it flexes. This regults in a heat
buildup or resistance ‘which must be overcome. ‘Thepengine'has
~to work‘harder to overcome this resistancez The'greater the
 resistance, the more fuel that;is'required‘by the engine to
overcome it. : o ' ‘ ‘ _ _ |

Road conditions affect rolling resistance. ﬁ“S. Environ-;”
mental Protection Agency studies have shown that a gravel road
can reduce fuel economy by as much as -35 percent. This means’
that the séhool bus that obtains T miles-per-gallon on good\\;

_pavement can get as little as b, 5 miles-per-gallon when it

is driven on a gravel road. . . -

Kecping tire inflation pressures at refommended levels
will reduce rolling resistance. This’ practice can extend.

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

o 7

. cteel-belted radial tires are constructed so that they

. fuel economy.

offer less rolling resistance. Such practices as the use of .. -

radial tires and route planning to: keep buses on good roads;'
are important in obtaining greater fuel cconomy from the .o
district s fleet. )

e

OVERCOMING ROLLING RESISTANCE

_ Lo HERE YOU DRIVE AND HOW YOU DRIVE
o » ‘ IS IMPORTANT IN MINIMIZING ROLLING ° to
e o : . ___RESISTANCE EFFECTS S , /
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| . 18+ GRADES AND HILLS

O S0 noun'romcnusevemcteruen.econouv _. - o |
/Hills also have an effect on fuel economy. A 36’d0m

Fts

fuel confumption by almost 30 percent to climb a continuous

’pound bus traveling at 50 miles—per—hOur will increase

'l percent grade.~ This means that the bus offering T miles—l
per-gallon under the best of conditions will only get Slmiles-
per-gallon when i% climbs this small grade. Fuel economy /
ﬁsuffers more at lower speeds when.climbing grades This isr

another reason why route -‘amning and driving skills are
important in increasing tuel economy.

-~ - ; N ' U

S wéAr,ﬁEREFFECTs. R

. 17- A " DRIVE sncweh,m mcl.meu'rwsAmen‘ | S
Cold weather reduces a vehicle g fuel economy.- Lubri-.
cants do not flow easily, the vehicle~s7engine cannot~reach*~—ﬁf' /

. Ats rated efficiency. Fuel economy wiil drop off about 2 .
percent for.each lO°F drop of temperature. -

. Winds also reduce fuel economy. When driving into a '.'/
strong headwind or crosswind the school bus is further

penalized and its fuel economy is decreased. R o ”/J',
[ ] | ‘ . . ] . e . /

L, _ . /

L L
.ACCES,_SORIE'S.‘\ )

- USEACCESSORIES THATCANMELPTOSAVEFUEL ~ . -

*

18,

Accessories such a3z the engine fan and compressor requirgf
additional power from thewengine, thus, they make additional-~~».
{power demanys which lead to greater fuel consumption. A fan'”

'clutch i3 an example of options that are available to reduce

-

fuel economy penalties. The fan clutch cuts the -hor'sepower -
.drain from the fan when it is not needed for cooling—-this o' -

-~

oceurs about 95 Percent of the-time under normal.driving"m”“"”';__

I
a

1 a

—ee_uoperation. ~ ’ o o - &

S T I " -88- 94 -
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19, PUTTING IT ALL TOGETHER = |
: A U C ‘ | .
;Many'other factors are also important in getting in-

. creased fuel economy. Engine performance is obtained by
selecting the smallest and most efficient engine f&r the Job
hand maintained by plac*ng emphasis upon preventive maintenance
programs to keep the efficiency high. Vehicle size, design,.
M“"and weight _along with how it is maintained are impo tant . What
‘you drive, where you drive, when your drive, and how you drive
-affects fuel economy.u The combination of the wrong se_ of
/conditions-ehigh speed excessive iﬂling, bad weather, poor
roads, rough terrain, fxcessive starting and stopping, under-
' inflated tires, pumping the-gas pedal, and poor shifting/
“habits --’can increase a school bus' fueﬁ useage by as much
_.as 100 percent or_mor --0n top of this,rlf the vehicle has
not been maintained P operly to achieve-its maximum efficiency
~under the .best of conditions, fuel useage further suffers

maybe as little as lO‘percent or_ as much as_another 100 percent;

A

Operating for fuel economy means to’ give consideration e

'

depending upon the’ engine s\condition.

to aIl of the factors mentioned. Dollers are Just: too scarce
to throw them out the vehicle .S exhaust thru additional fuel
purchases./ Rememberwthese tips and make.sure_the district s
.transportation”staff wnderstands them. Every:member of the
transpprtationfhrganination plays an important role in iJ
creasing_the.fieet's pupiL—miles-per-gallon._' \ }‘ /
fconsult the ESTEEM Handhook, "En;ouraging School o
Transportation;Effective-Energy Management " for furth r tips‘

' to increase fuel econdmy and for guidance in implemént ng fuel

© economy mpnagement-éa management program that offeri fuel}andv s
dollar savinss.to every school district. R . //
N . - e ) ‘ .. , ’L’ \ 3 . _ ‘," ‘ . ’ ;,‘- . 1 b

£ ' X . . ,/ F :, . /;’»
. . 7| APROFESSIONAL BUS DRIVER KNOWS ALLHE /
CAN,AB,OUT HIS VEHICLE ROUTE, ANP EQUIPMENT

. xﬂ_\ '// : ‘ - — [ \

N . ‘\ - - ‘
IR —— SR = , s
) “I c |
e S ey . e . . . ° .
i . . ! .. . . ,'




20 EMPLOYING PROVEN DRIVING AND INSPECTION /

| uECHNIQUES TO CONSERVE' ENERGY Ry
[ JAV I I PR T
/‘ . DRIVING TECHNIQUES LT }/ \ S
) l,rfDo\not exfeed posted speed 11m1t$ ;: s.i"ﬂ \“; o 13?:hﬂ;?[j;“'

Depending on]vehic]e configuration up to 30 reduct1on in fue]'con-]l- -
ST ,sumption can be made by observing posted speed 11m1ts Fro LT

Z.h Avo1d fasd‘_ccelerat1on and hard brak1ng

;CMainta1n % iteady throttle sett1ng for max1mum economy
,nstops an? g'ake smooth]y. .
- : !
3. Turn engme‘f off at extended stops and layovers
bt y o
'{‘An eng1ne that isn t runn1ng uses no fue]. '// P
L -

o

o 4..aSh1ft gears at;proper speed }'. ‘. - . |

e /’ 7 |
”{7*7(“ | Reyving Peyond the sh1ft po1né and 1ugg1ng the an1ne ave both
B o / wastefu] and can shortén. engxhe T1fe -------

R

e -/ _ .
react/ sooner RN

5/ Ant1cipate cond1t1ons ahead and beg1n to

A good defens1ve driver mainta1ns veh1c1’ conéro] and avo1ds pan1c
A : stops or nard b ak1ng. A smooth consta t operat1on saves fuel,
(s o R
w8, =0bserve the fok]owﬁhg “doh s, when dr1v1ng. \ R L BN
.' . ( J ’ . - . '
T A;'<Don t depness'cTutth unt11 engine stall speed 1s reached SO
: ‘_-eng1ne can assist in stupping; the’ bus.
B.. Don't .drive with your foot résting on the brake pedal. [
- C. Don't rafe\eng1ne during warm-up. ; . / - - L
" D. . Don't-ow; r-speed eng1ne at any, times - /i ‘ A
E. Don't allow engine td operate beyond estab11shed 0il change and o
- maintenance intervals. . 1 oo
-.F. Don't a/tempt to operate eng1ne\when oil pressure\1s low ten
I peratune is high, on/ammeten 1nd1cates a ¢ontinuous d1scharge
lG.:aDon t skip gears-when upshifting or| downski fting. o
.07, 'Ha, Don't release thefclutch quickly or ride. thenc]utch L
o I. Don'* ho]d the bt T, —a~hT11—by—s¢Tpp1ng the clutch.
‘; /' ) & v ~.‘
5 - \ . 'f .
VAR g’ - -
o l/"’ ‘ - -
',: o o o e e ’. y SR S q\ ‘!'.




MT\F>\\ R 1 o : 7' o =20- .
21, seecTion - - R T
1. Conduct pre-starting inspections daily'aﬁd\reoort vehfcie'malfunctions '
.ta the mechanic (hear, see, smell, feel) T~ C .
~. . " -
A well maintained vehicle is a must in order to operate efr1c1ent1y
‘ Report all preblems regardless how m1nor ir nature. N
® _ Ty N
2. Check bus tafl pipe during pre-start1nggjnspect1on ' _ \\\\\\
? - Vehicle's tail p1pe (gasoline engine) should be pa1e gray. If it

1is black check choke operation and/or refer to the mechanic.

3. Check tail pipe smoke after the run

'Smoke from a hot englne 1nd1cates poss1b1e eng1ne prob1ems. Refer to
- the mechan1c. '

4. Learn to read smoke s1gnals from diesel angines

BTue smoke: Ind1cates that the eng1ne may be 1oos1ng power and thus
may be burning more fuel. :

. Black Smoke: Indicates the pre:ence of unburned carbon, too 11tt1e air
: f%r complete burning of the fuel :

~

White or grey sioke: Ouring normal operat1on indicates the eng1ne
is misfiring and wasting fuel

":5. Check gaso.vne tank for noss1b1e 1eaks o o T L

. ~ Energy conservation beg1ns w1th accounting. for a11 fuel p1aced in the
o bus. Record m11eage and all fuel- entr1es.

\. 1
\ SPECIAL NOTE TO DRIVERS
Energy conservation is a team effort. - Each diriver must gear his attitude

and behavior ‘toward solving the energy crisis through conservation efforts.
As a dr1ver you shou]d -

3 ’ . ©

R 0bserve all rules and regulat1ons adopted by your schoo] d1str1ct

2. Carry out ass1gned dut1es qu1ck1y and eff1c1ent1/
3; D1rect student r1der toward energy conservat1on.
&, 0perate buses sa.ely and eff1c1ent1y. .

- . . /
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TRAIN® PERSONNEL TO ACHIEVE INCREASED FUEL ECONOMY ‘

.

“A GOOD MANAGER I1S.A MAN WHO ISNT .
WORRIED ABOUT HIS CAREER BUT RATHER .
THE CAREERS OF THOSE WHO WORK FOR HIM* -

a

L

A N ' H. S BURNS, PRESIDENT

b -
t

"7 2 -SHELL OILCOMPANY __

-
s !

Equipment is darefully designed to perform specific tasks.

Iet achieving its pot-ntial to perform the task efficiently

fis depandent upon- those who, operate it, A purpose of personnel
training is to make sure that they know how to obtain maximun

a 3,

performance from their equipment.

for increqsing_personnel skills.

.Evaluate the oppertunities
This is an important ‘second

step“in obtaining’incressed fuel economy. P
o L POTENTIAL DISTRICT
- QUESTIONS TO BE Aooasss!o SOLUTION PRIORITY
Do drivers recognise the factors that { Driver . :
lead to more miles-per-gallon? ‘| Re-wducation’ .

- Do drivers have a tborough knqyledge Driver Fuel =
of defensivz driving practices which ~Econony 7
result in greater fuel economy? Training . -
Are mechanics familiar with equipment " In=-Service
that can pinpoint and correct engine ‘Training RN
efficiency problems? - Schools :
Are’ mechanics making use of speﬂial- Conferences o A7

ized services that exist to increase
the effectiveness of thr/maintenance,

And Workshops
To Increase

program? o Knowledge . i
Can operating costs be identified if State-0f-The«
bus routes or .vehicle use are changed?} Art Planning’
. Tools And R
Professional '
, Seminars
Can the location of every bus.be pin- . Dispatcher ' !
Training

-pointed at any time?

Does it pay to modernize the fleet
or replace equipment? :

Fuel Economy
Management’ °

Do operatiod records indicate the |- Recoras ‘
level £ performance of each ‘vehicle | Management .
in the fleet? . ) ' ’



R J S
' PURCHASE TO'OBTAIN GREATER FUEL ECONOMY

o f'~< fn an.era of extrémeiy tight bndgets;_tbe.school district
must ohtain the ‘most bepefit from each dollar that. is spent.
Each maJor equipment purchase must be:based upon sound m
economic principlos. It is not necessiry for the purchasing_
manager to be a master mechanic or engineer, but he’ must knov

" what contributes to fuel savings and have an appreciation of %

" the equipment suited for the operationm. ”he following table
offers - criteria that lead to better purchasing decisions.

‘The use of these criteria should be a part of.every purchasing

SELECTION - SR ' T , DISTRICT
' , .~ CRITERION DEFINI!TION A
CRITERIA . | - ) : o | PRIORITY

_ : The. vehicle should be designed to do the
SERVICE Job that it is purchased for--n> more
: ’ and mo less. , -

.. The vehicle shculd provide economical,
QUALITY trouble-free service over & relatively
C long life-expectancy. )

"«Phe" vehicle should be comnstructed to o ' Cooe

- ! + - . .
 RELIABILITY allow for necessary preventive mainten SR

. ance-to be peérformed readily and .
N ~re1atively wa3ily. ' ‘
nanAﬂNca .1 .The vehicle saould offer fuel and oil'
N -~ "] savings. - S ‘
. : ’ .Considering all the above factors, pur-
COST chase 0of the vehicle should offer the

district a good Benafit-Cost ratio. = - B

1

The development” of purchasing specifications to obtain
greater fuel economy 1s an important taird step in achieving ;

more pupil-miles-per-gallon.
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2@. OPERATE FOR F FUEL Ecomomv SN

Pupil transportation has ‘many complexities, it offers"

: numerous challenges ‘for increasing efficiencys‘ Each area of'

9 -

)

“the operation is important and contributes to overall program

effectiveness.

~—

A

: 5 ' Review the elements within the transportation operation

to det»rmine if they can be performed better.‘ There is always

room for" improvement.
'equipment that are. aveilgble to improve performance.

.

%D

Take. advantage of modern practices and

-
s

. T'nANSPonTAﬂoN

 OPERATIONAL AREA . .

IMPORTANT QUEST IONS TO BE ADDRESSED
- IN EACH OPERATIONAL AREA .

. -ORGANIZATION

"'Is the current organizational
plan Served by good channel{ of
communication?

Is tke workload excegssive for
the staff to properly.perform?

N - ROUTING

Are bus loads and-schedules N
analyzed? . I ""
Is a comparetive analysis per- el
formed?. ' N
Are vehicles propﬂrly matched to .

the: route? . e -

- SCHEDULING

Do guidelines govern vehicle use?
Is equipment used for. its
intended purpose?

DISPATT:5NG

-Can. the - dispatcherﬁreschedule

Is the dispatcher sufficiently .

. advised of traffig, problems in

adtance? SR N\

vehicles that are on their runs?

LOADING & UNLOADING

Can the distance be lengthened
between.-student pick u oints?

) VEHICLE PERFORMANCE

AND COST CONTROLS

Is:a” period}cmanalysis of vehicle
performance mede? S

1s historical~ information avail-
able on each vehicle in the '
fleat?

"I« maintenance equipment adequate
to support servicing requirements?
Is management by exception )
practiced? Do the Jobs get .
done? o -
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.. "25: MAINTAIN FOR FUEL'ECONOMY — .

Dollars. speht‘to upgrade the maintenance program-afeﬁ\
u,among the most important 1n obtaining increased fuel economy.
< - There--are no, compromises in effective mfintenance from a
‘. standpoint of safety or fuel ‘economy. If the districet’'s
© _program is not_adequate, it will penalize -all other areas ofAﬂy'
| the operatfon becanse the potential for achieving fuel savings

w‘ll.be diminished. - .- e
L e T B B ’

By

R L
- SOME FINAL COMMENTS .. = .%

° -

#tu.' ' Take advantage of what other school districts are doing

RN

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

"lowing questions?

.0 When was the last time that district personnel
- ‘ attended a workshop on fuel economy?

-

: : o .How often does the staff communicate with otner
e _ districts to exchange fuel, economy information?

o.Does the administration promote these exchanges? ©

- ﬁn‘ ' o Does the- driver training program contain a unit
- L on. fuel economy? ,;xa - o ot
_Q>Are in-service training programs offered for the
staff? o . ° .
-~ .0 Does management recognize the‘benefits of computer-

ized routing and scheduling? . -

Vd o 9

= 'Z,o Does management recognize why specific problems

. have arisen .and how they: can be resolved? oy
o v Address each .,0of these areas to improve fuel economy.,
"As ,the late President Kennedy stated in a message to Congress

in 1961 "The human mind‘'is- our_fundamental resource.’

.0

Capitalize upon it in your school district. . .

E3

Lo -95- . -

Q n_ . h o ;'.'vf" 1])1 | ;_., | ;-t -?
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26 WHAT ELSE CONTRIBUTES TO.BETTER FUEL ECONOMY? S ‘_%.a

e

A preventive maintenance program that emphasizes maximum

7N [ .
B4 [~3

efficiency frpm each bus in ~the fleet is a very imp0rtant part

.cf" the fuel economy program A sound progra.m which ta.kes:

.,advantage of state-of-the—art .equipment and fuel saving

1

practices to maintain/the school bus fleet offers numerous -,

Many efforts can increase fuel economy

benefits. Only a

good preventive maintenance progra.m can insure that this fuel

‘~..

economy is ma.intained on a day-to-day basis

n ‘ -

Purchase with fuelo economy’ in mind. ’Maintai'n the fleet

using equipment that allows mechanics to keep efficiency high , '

: Instill an’ environment' that supports c...ose coordination between \b

Corre ct problems

a_'.

school bus drivers and the maintenance staff

now,, -do not put them off.o . "'_"‘ < ':?’:, ,

Re-educate drivers when necessary to use fuel sav1ng

- .
.

' ntechniques Make sure that fuel economy practices are K

'_ followed by a.ll drivers ' This. can be done by keeping track

of each vehicle's performance-—fuel and oil- consumption, mlles_f

drgven, and pupils transported R T

Purchase, plan 4perate, drive, and maintain for better

- fuel economy.. These pract’ices allow the- district to get the

. most- out of each dollar spent for pupil transportation { '

PURCHASE VEHICLES ST A B S
OFFERING MORE . \ \ : R
MILES-PER-GALLON | . r

o | s========= L

' DEVELOP DRIVING HABITS VoL *
, THAT LEAD TO \ : ‘
GREATER FUEL ECONOMY , - |

MAINTAIN TO'

MILESPER-GALLON
HIGH

°
L

OPERATE FOR MORE
~ MILESPER-GALLON . -

02

KEEP THE ELEET'S
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o ' 97. FUEL AUDIT SYSTEM

What is a fuel audit? .i' - - o ; = R

- Instrument ‘or balance sheet*showing how. and where fuel 1sr
. used w1th1n the transportation ‘operation.”

) Do you have a. fuel audit system?

- Who should establish a fuel audit system9

° N

f:\.:; ‘Every school district operating a fleet,~regardless of size ;5
. 0 - Board owned and contract ' ) L : '
¥ oL &

How to establish fuel aud1t system

Jf‘ - Designate one person as fuel coordinator

5,
b
RS

< s

- -Responsibilities g " N

- 0_ _— 2 . . ‘ . .
. = Keep updated on energy outlook
- -5 - Keep fuel supply records : ’ _
o . - Keep administration informed on energy outlook /
<. ' - Establish and administer effective- record systemslfor
documenting fuel utilization .
.. + = _Establish reporting procedures
’ : ‘-épalyze fuel availability and current operational needs
’ : et up .contingencies for time of short fuel supply
¢ Establish actfon plans to conserve fuel utilization :

|
|

What records to 1nclude in fuel'audit system
- Suppliers (name, address, telephone)
= - Bulk storage data (capacity) - e, -
. - Delivery dates .and practices . o _

.~ Current fuel consumption . ' , - _
- = By vehicle and MPG - . - - ‘ ' -
= Daily - , , g - ' . :
.= Monthly - - ’ R
. -, Fuel available at end of each ‘month

S . = Compare with useage records '
i ’ - Check tank supply
- Fuel- consumption of past- two years _ T i
» . = By vehicle and annual miles . - ‘

: - Monthly .and total for year - '

'{'
Who will be required to keep records°

‘~Drivers (each time fuel 1Sventered) IR y‘.'
‘ \ _
Gallons
. Mileage
‘ . Spillage , v _
. .= By.vehicle .. . ... e . T
, ‘.: | | v:‘ » !~ . ;‘ _“» | . : 10‘30\\\_ .‘ : . . ‘.

B C =97- I

I
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Mechanics--each time fuel is used in maintenance vehicles

0

! - - Gallons andctenths T e
- Mileage" LT A e : -
‘ - Spillage - h . o
» . - Vandalism _ . -
—~By vehicle Cl . S S
'Other”(spec1fy) - ’ } "'7 B L/ly .
Gallons and tenths . . T £ : ¢
© - Mileage . , . . o _
- Type vehicle R ’ - . / '
’Placing a, fuel audit system in operation. ' ,\‘ /o
e - Stress keeping accurate operational records (without accdé“

-ate records, management capabilities cannot exist)

- Know how.much fuel .is 'used. - How much is aécounted for dnd

. how much efficiency is derived from fuel expenditures. /

- Evaluate current maintenancé procedures. " Determine individ-
ual operating cost per vehicle for current month dand year-
to-date. Evaluate fuel use in comparison to - miles traveled.

- Make comparison base on prev1ous experience g
..— By vehicle R

- By miles traveled , -

Set up action plans to’ conserve fuel consumption ' .
T ‘Drivers " - . )
Student riders» - ° .
' - Parents = @ & ~
Mechanics Vo R )
- General . publlc . _'“ ' : . . L _f

-
’
b

' Action plans must be des1gned to change attitudes toward sav1ng
fuel - - .- °

Start with School Bus Riders -

- Be. on t1me for bus . : ' ;
-'Walk to comsolidated stops ' ;
= Pay attention and get off promptly at stops
- Move .quickly to seat when loading

- Line up and board bus quickly o s
- Dress properly for weather conditions

Parents. o AR d . v .
- - Encourage to have children at stops on t1me . CT
- Reinforce energy saving techniques in the home (attitude~
‘development.) - .
- Dress children properly for weather conditions

.= Call drivers of supervisor rather than Wa1+1ng at bus stop

to discuss problems - ’
- Know transportation rules and regulationsmand require
children to observe all rules - %)

-

‘%/w4v4'3_, 
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Aruitoxt provided by Eic:

P Sl - T i e . . v
7
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Bus Driversl'. R L e N P :
~ + - Be on ‘time ‘for stops D et
., - Employ fuel saving driving technlques o . N

- Make only approved stops’ J . N LT
. = Press properly - s T .
' - Work with bus riders’ to conserve fuel’ s o

- Record fuel useage daily--be accurate . ‘ ’

- Report maintenance .problems promptly to mechanlc for repalr
Mechanics _ | .:}’ o / ’ ' Sl ' ..
S Properly 'maintain vehlcles /- ' o e ’

- Use proven fuel saving dev1ces and: add1t1ves LT !

Keep accurate,pperatlonal records e
) :/ o ‘;.:_A.H::... . '.’ » . . ) ) ) ’.- A S
" The fuel aud1t coordlnator must rev1ew and upd“te action plans ' o
‘'when required and 1ntroduce adJustments requlred to save addltlon—'
al fuel. "! ST , . S . - . .

L ‘ A .
\\ : T T .
A S - . - 3 . . !" . .

=ﬁeet'periodica11y with personnel/to revise- fuel savrng5fechnidues._.'
4 ) T ? B B ;

-
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- ‘ FUEL AUDIT BALANCE SHEET * .- = o S W
| (‘ s . o ‘.‘ “ . ‘i.' - *‘l v ' "H' ’ ‘. * ‘\ ‘q . ."? o ‘ co : v “".'\'
fStovage Capaclty\ SR B o G : . “53“P911¢P , Phone B
Note; All fuiel Expressed in gallona and tenths Cost/gallon °Statps '
| ‘ 7 . WS IR ;
rA Fuel Supply (beglnnlng 'of month) RN ‘BUS'#  PUEL  TRAVELED . WPG - - SPIELAGE '
gB Puel purchased . (gallons) ; BRI -, L
s - ‘ —— "“"'H__T - .
' ‘ ' ‘ . . ) . . /._'
;C Fuel purehased R (gallons) ; o ‘
TD. Total Fuel Supply fﬁr Month (afbfc) Aw ‘ : - RE EED A |
fFuel leage . 1o e SUBTOTAL
1., Buses IRTE T e
" MATH, MILES ‘ :

- 9¢ Maintenance vehiicles.
,,3. ‘Spitlage o
b, Vandalism* -~ . &,

T EHICLES RUEL

TRAVELED -

}-  5. Other (specify) \‘ i ""**“"' .

,E total Fuel Uoed' || L AR VA
(11263445) L 5 S ObL

C | Coay P T ) . S

T hel Supply (eid of onth) C OMER G . NIES " o
(storage tank readlng) ﬁ VEHICLES FUEL TRAVELED ", MPG SPILLAGE . - N

o - ' } B . e 'Q . " .‘

G, Fuel ehpply (end of month) | : 0

.1 (,A-B)\ D o, .

1)

4

{mamn

SUB OTAL

- o ; - Vandalism
e ., other

T

r v (Specj'fy)__:__ Y \ 0 ' .‘""‘ ' . "
IR Lo T Eem T T
| ! 4, Sub Total * g .
| o * | b — .
B , N
- L e L Q-



'j' — '28 How To ME)TIVATE EOPLE PONER'P - .

Personnel morale, motivation, growth and development'

}_Q . ‘are important parts of obtaining and maintainigg increased

fuel" economy Recommendations that -lead to fuel savings"

1nclude

N ' . (1) Promote'an/environment of selfrimrrovement. .Offer-‘
) incentives for staff education and skill development.

}f" fj; - TF(Z){ Keynote performance in the staff.

(3) Introduce "competitive driving" for maximum fuel
: economy. : -
H . - . 4
(4), Include a un1t on "fuel economy” in the district'
driver training/program ' .

(S)V Send mechanics: to ”engine tune-up” schools work-
shops, and seminars\to°keep up with the . state-of—
the-art N ' . :

A (6) Initiate a "more-miles per-gallon" campaign, promote
. it s L S . . "

- "

:_(7) Hold joint workshops with drivers and maintenance '
R S personnel on a. frequent basis to share fuel economy4.
T - knowledge . S . Cae e

ﬁu(8) Hold workshops with other districts Take advantage )
" of what others are doing to save fuel and reduce

'-expenses

s . . °

(9) Request *nformation from dr1vers in route planning

o e . Provide 1ncentives ior ideas that can save fuel '

ClO) Obtain staff and teacher participation in yonr fuel

' - ' ~economy program. Get them involved sollcit ideas

g ' . from them. R U Bk S

. -~ . ' \ -

( l)' Get school organizatipns involved in the program

?&- “Have the science club of auto shop conduct -a ‘contest
. to ‘promote fuel saving ideas - ‘Have students design.

posters which can be used to promote the program.

Place these posters in buses and throughout the

school/and community. e , -2
S

k4(12) Use the PTA. as a medium'to promote the district's
' fuel econom *program throughout the community -

| (13)/ Have ' members of” the staff faculty, student ‘body;

“and PTA be a part:of/the team. -Let them participate .,
in program planning and imp1ementation -11 R
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29, CAN ALL SCHOOL DISTPICTS TAKE ADVANTAG E OF A FlJEL
. ECONOMY. PROGRAN, EVEN SMALLER ONES?

.’;v ~ . The battle against wasted fuel is being fought by large
| ) and‘small bus fleet operations in school districts ot all sizes
and by private operators. "More miles-per-gallon" is a
national ‘goal--a goal that can translate into saved dcxlars
for every. "school district‘ _
Fuel economy savings have significance for every pupil
“-~transportation operation. ' The transportation department that
services many pupils with’a large fleet may obtain large:
. .dollar savings. ‘ B '-ouﬁ : .
If $58,000 is invested in fuel saving equipment. having a
7—year life that could return fuel and maintenance ‘cost savings
, of §15, 000 annually, this investment would offer a return on
g - investment of 25.9 percent and a payback period ecf 3.9 years
@ The equipment would. pay for 1tself based upon these savings,_
and offer the district additional dollars' that.could be. used |
for other needs _ Similar types of savings; proportionate to
scale, are aVailable to smaller fleefs ?ﬁaluate opportunities
for’ obtiining savings in your school district Consider fuel |
savings, reduced maintenance costs, labor savings, and other

benz2£fits that can be obtained from actions taken to increase

fleet _.performance. : L RE

-

 FUEL ECONOMY DGES NOT NECESSARILY © - . ‘
MEAN TO RUSH OUT AND INVEST, ALLTOO  © :
OFTEN SCHOOL DOLLARE ARE TOO SCARCE.
FUEL ECONOMY IS OBTAINED BY DEVELOP-
A : < : ING ANDIMPLEMENTING SOUND DECISION
, CRITERIA, 'WHEN YOU MUST SPEND DOL.
, LARS, MAKE SURE THAT YOU'RE OBTAIN- : :
: ING THE BEST RETURN FROM THEM. ALSO
LOOK AT EQUIPMENT IN THE FLEET THAT -
o . IS OFFERING LOW FUEL ECONOMY. Cé&-
" TERMINE IF THE COST TO UPGRADE IT CAN
L SAVE THE DISTRICTC LLARS. ' 1 O (p

¢ DT anowvmoys,




© . 30, WHAT STEPS SHOULD BE TAKEN T0 INITIATE T
THE DISTRIC’I S PROGRAM’? o o

The first step is to make 2 cormitment that fuel is going
to he saved in school transportation. Dlan a ”more miles-per-
gallfon" program. Get everyone involved, including students
‘and parents. Saving_fuel can be exciting.. It.is rewarding..
Identify fuel saving goals. Develop a plan.of actions.for 'ﬂ
achieving theSe goals: | | )

.. o Provide incentives for 1ncreased fuel economy

. o Chart fuel economy; let everyone know who the
) ~ best drivers are and give them recognition.

o Get the PTA involved to promote the program in'

the community: -

.,0 Involve school o*ganizations, initiate student
hprojects for ideas on increasing fuel economy .

4

X _ "o Prepare fuel economy posters.. Place them on
i A buses. Instill fuel economy competition.

- o Promote the'program throughout the community.

[e] Publicize program results for the community
to see. .

See if it is necessary to update policies to help the " .
school district save fuel. Agree upon practical goals that L
can save fuel establish programs to . arry out the plan, and‘

get everyone involved in its implementation.

et
[y
>
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9 percent over a 10 year perlod is $8,150:

et
o

dicator of investment value include all proceeds received

before the payback period are treated as quals, all proceeds.
received after the payback period are ignored, and.the tech- 7
nique considers future'year dollars to be the same'as present

year dollars. This is not -true. A dollar held in hand today

is worth more than the promise of a dollar in- the future Ihe'

flation and interest costs must be given consideration in the
j»] Y . .
economic ahalysis

Benefit-cost analysis, making use of discounted cash flow”

w

measures to stkow the time value of money, should be used to

prov1de a more comprehensive measure of investment performance.

‘Present Value (PV) analysis offers one such basis for invest-

ment evaluation as shown below using the tables

Present Worth Factor 7
o . Present _ Annual Value Of Money . Based .
Value $ Savings " Upon Time And
o - . Discount Rate

As an example in the ‘use of this technique, assume your -

district- is considering the purchase of a new school. bus that

%,

.is to be driven'l5 000 miles annually The district compares

diesel versus gasoline powered vehicles and finds that" annual;
fuel savings of $550 and maintenance cost savings of $720 can-.
be obtained from the dieselhpovered bus for a premium or ad-
ditioral first cost of $4,560.' Thelpresent value' of the"neﬁ,

[N

annual savings,,assuming a discount (costﬂof_money)<f%ctor of

Pgi;ﬁgt = ($550 + $720) (6. 4177) "= $8,150.48 or $3), 150

The benefit cost ratio for this purchase is 1. 81 a profitable,

investment It returns $l 81 ’or each $l invested over the 10-

year 1ife of the vehicle. -
. , , ..111

_
-105- -

31, MEASURING PURCHASE BENEFITS S

Problems that - ‘arise in using the payback perlod as an. in-

14



32, INVESTHENT BENEFIT-COST AVALYSIS - © ey

The benefit-tost (B/C) ratio is computed by dividing the
.investment's present value by the first cost. In the previous
~example, the present value .is equal to $8 150~and the first

cost premium was $4,500.' This results in a B/C ratio of 1.81.
This analysis assumed that fuel prices would remain the same

over the period of investment. This.is;not true as discussed

- - °

below.

Benefit/Cost = Present Value (3) ,
: - First Cost (%) :

Use the following equation tq.éive consideration to

P

future fuel cost-increases.

Average Annual Averhge Fuely ,. :Fuel

: Fuel Cost - -_ ) " Price __{. ‘Price

Over Investment . "This Year Increase
Period (%) ($/Galion)- Multiplie

) *The fuel price increase multiplier is computed as fo1lows

'

Fuel Price Increase (1+f)N’- 1 Refer to Table
R o . Multiplier ~ f.N for values °

- ’ where f = estimated annual fuel price increase (%) | -«
" . No= analysis period (years) . I :

| " NES
Assuming fuel price increases of 15 percent each year

. {Present)
Worth ¢
Factor

'_in the example, the present value wquld be_$11,788.

N ~ 3~ (... ) clotal
- |. Present ,LAverage Fuell . Fuel ...{Of Othe:i
S

Value Savings/Year . { Price Annual
AR - " - Multiplier - Savings
F | =|| fcsi550) - (2.0304{2* ($720)] - (6.4177)
o - $11,788 - | '

A more realistic B/C ratio is computed to*pe~2r62,~a

very, profitable purchasing.decisibnﬂ_-

o

. 11,788 - e,
B/C = %*zfsaa = '2.62 n ‘

¢ -

- oL T 1 S o
A 112 ' i e
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PRESENT WORTH, FACTORS FOR PR ESENT VALUE ANALYSIS

QU T SRRV 1

-35-

Sy

| LIFETIME DBCOUNTRATEh)
“(VI:S.) 3% 6% 9% 12%
1. 0.9709 _ 'o.'9h,3h 0.917k ,0.789"29
-2 1.9135 1.8334 1.7591 - @t 6901
3. 2.8286 . 2.6730 2.5313 2.4018 .
N 3.7171 - 3.L4651 3.2397" 3.0373
.S “4b.,579T7 L,2124 3.8897 3.6048.-f
6 5.4172 ~L.9173 4.4859 h.111k
T 6.2303 5.582h 5.0330 4.5638
8 7.0197 6.2098 5.5348 4.9676
9 7.7861- 6.8017 «5.9952 5.3282
10 8.5302 ¢ ~ T.3601 6.4177 5.6502
L5 11.9379 9.7122" - 8.0607 6.8109 |-
20 14.8775 11.4699 - §.1285 T.4694
25 17.4132 12,7834 9.8226. T.8431 -
30 ., 19.6004 - 13.76L48 10,2737 8.0552
35 21.4872. 1hk.L4982 . 10.5668 . .. 8.1755
" ho 23,1148 '15.0463 10.757k 8.2438 -
4s 24,5187 15.4558 10.8812 82825
50 . 35.7298 15.7619 - 10.9617 "8.30k45
BASED UPON PRESENT WORTH FAcron-:’T:—:%ﬁ-f- B -
i = DISCOUNT R’ATE FOR THE UNIT OF TIME (N) TN YEARS.
FUEL PRlCE INCREASE MULTlPLlER VALUES.' .
: ' : PROJECTED ANNUAL FUEL PRICE INCREASE
PERIOD . .
, 20
(N YEARS) 5% ,1°%. 15% Bl
2 1.0250 ©1.0500 .1.0750 ¢  1.1000
L "1.0775 1.1603 , L.2483: | 1.3k20
6 , 1.1337 - 1.2859 1.4590 1.6550 .
8 T 11936 1.4295. 1.7159 2.0624
| 10 1.2578 i »1‘.5937 2.0304 |7 2.5959
WHERE -
¢ FUEL PRICE MULTIPLIER- g—:fT)N-'—!
. w f= AVERAGE FlATE (%) INCREASEOVERTIME (NP
- N = PERIOD OF ANALYSIS-IN YEARS. .

PURCHASING IS AN IMPORTANT PART.OF FUEL ECONOMY MANAGEMENT.

PURCHASE WISELY,

113

107-
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LB
ARE YOU GETTING FROM YOUR TRANSPORTATION
LLARS? -

L3

. businesshgréctices in purchasing; Recognize
uel and’dollarlsavings tomthe-district and
fnery’dollar saved in’ pupil transportation’
tra dollar is available for prov1ding a
for the communityus children S
: casinosiin Las Vegas ahd Atlantic CitX.
entage basis and in games suoh'as\roulette-
5 percent of the time VPercentng%s are also
ng ‘fuel. S . : .\; |
fuel economy. Equipment that'reduces;the
of a school bus by lO percent offers the
10 percent savings on its fuel costs: \\The )
(o} offer additional savings in maintenance and
ase eQuipment Which will help the transpor—q
Gbtain andzmaintaid'Hetter.fuel economy

J
o - L}

ic criteria'are importnntlfor evaluating fuel
ties | Before any investment is undertaken
profitability should be computed so- that the
Vted return to the school district can be.’ .
native.investment opportunities that,may
ving'sectionfaeals nith purchasing strategy

o

:1. . - . « . -
. 1 - ) ) T N LN
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jjaxle ratios), radiel tires, speed-governors, temperature-

.'.save ruel (and maintenance costs) if the bus is drivenv

\\The national average is 7.4 miles-per-gallon. Does your

;cost,savings in evaluating purchases.

,Purchase equipment that will help school bus drivers to"

'recording chartsfand glarms that indicate when hazardous

'Consider options Zhat orref fuel economy in -your pur-.f

mw~—ohases._ Diesel-powered engines, lower numerical rear-

~-modulated fans, and turbochargers are examples of.. ruel _lf

- gaving equipment. An automatic transmission can also

'by drivers unskilled in operating a manual transmission.-’
_stafr to dd a better Job in keeping the erriciency of

~ the school°bus rleet at_its_maximum_potenmiali____ ___T____hu_

' Consider options such as 2-way'radios. Their use may

‘Purchase wisely and purchase for ruel eeonomy._t

. PURCHASING TIPS

Purchase school buses that offer -good ruel econony. .

rleet obtain this ruel economy?- More important, is it
possible to purchase vehicles that offer even better . -

\\ -

Give consideration to such factors as ruel savings, T

equipment service lire, maintenance savings, and operating

e 3

drive for fuel economy. Consider using vehicle perrormance

or poor engine erriciency conditions exist. Find out what
other school dis.ricts are doing to save. ruel.

¢

Purchase equipment that will ‘allow the maintenance o =

'save the district many dollers in ‘bus rescheduling. They

E

are also inveluable in emergencies. - .

R 4
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IT'S TIME FOR COOL HEADS NOT HEATED DISCUSSIONS -

i

I Fuel economy performance (miles-per-gallon) is ‘a yard-
stIck 6f how well a bus is draven Thousands of gallons-of
fuel are saved each year by school transportation departments
that have:- become‘serious and professional -abont fuel economy.
Increased fuel economy just does -not happen--it requires
skill-~the "skill. to drive safely ahd save fuel. :
There_are certain'factors that are. beyond a driver:s

control. Yet, each school bus will offer a range of fuel -. .
economies--depending on how well the bus is maintained and
driven. Where you drive and how you drive affects the. fuel

- economy that can be 6btained.

\Get in the habit of keeping track of. fuel economy,

T
calculate it\\and compare it during fill ups Inform o

.....

—

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

corrective actions. L , : f\\‘?\il;\\\_" =

% . _l_:\
Learn to avoid practices that cost extra fuel--extended

idling, bursts of speed, and, excessive brak‘ng o f T T s

Take advantage of fuel saving techniques--some important I

v -

ones are listed on the inser*

S INCREASING YOUR MILES PER GALLON

' - ' : ' - ' . a ) ) ¢ . l T h,e_‘,_”._._.,u_,.,.._.. e

<uMoie skillful”dfivers can'increase these percentages/

Record keeping is an important step in’ increasing fuel
economy.  Keeping track .of the vehicle's miles-per—gallon '
- indicates when it is- time for a tune up or when equipment is -
not operating properly. Use the charts provided in the in-" .
sert to-keep: track of your vehicle's. miles-per-gallon _ :
Record this information and use it as a yardstick for
measuring school bus fuel economy .

)
-

L - ,gj“illti - :
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u.s. DEPARTMENT OF TRANSPORTATION

SCHOOL ausmn.emgem.cuumn

1. LINE UP MILES DRIVEN

WITH GALLONS USED.

2, READ

ACROSS TO THE :
MILES PER GALLON COLUMN " .
3. ‘RECORD MILES PER GALION '
“ON POCKET MILEAGE nscgnn.

EXAMPLE:

DOTTED LINE SHOWS 12 OALLONS
B OF FUEL WERE USED TO DRIVE

~ SOMILES.: ‘IHE FUEL ECONOMY OF
o TNE tCNOO.- BUS IS 7.5 ‘MPG.

/MILES TRAVELED -

;

- " MILES
678 826 ~ . PER-GALLON

e 1 1 7 1 T 22
500 2 480 - 213

= 20

. 404" 0t

§400 _ 9
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POCKET MILEAGE P.ECORD
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REAOING

MILES
TRAVELEO
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.'S. OEPARTMENT OF. TRANSPORTATION {

WAS_HINGTO/N 0.C..20590 -

e o o’
SR
v Lo

-]

. ACCELERATE ANO OECELERATE SMOOTHLY

_MILES-PER-GALLON.

s
1

18 FUEL'SAVING TIPS .

CHECK THAT OIL, WATER LEVELS, ANOTIRE [
INFLATION PRESSURE ARE PROPER EACH TIME o
YOU FILL UP. g &
GRAOUALLY ACCELERATE THE BUS 10 THE-
DESIREO SPEEO. -

ORIVE SLOWER WHEN THE ENGINE-ISCOLO. :
' LOOK AHEAO ANO ANTICIPATE STOPS. - £
'ORIVE AT STEAOY SPEEOS. USE THE BRAKES
. AS LITTLE AS POSSIBLE> »

WHEN CHANGING SPEEOS.
PLAN YOUR TRAFFIC MOVES EARLY. .
ADJUST THE VEKICLE SPEEO TO THE ROAO ANO
WEATHER CONOITIONS.
SHIFT INTO HIGH GEAR AS SOON AS POSSIBLE, -
BUT-OOR:T LUG THE ENGINE. " R
TURN CORNERS SLOWLY ANO cHANGE LANES
SMOOTHLY. *
TURN OFF THE IGNITION IF THE BUS IS TO BE
_STOPPEO FORMORE THAN 1MINUTE._ T cEE
00 NOT SPEEO UP THE ENGINE'BEFORE TURN - )
ING.QFF THE IGNITION. . Co 3
REDUCE IOLE ENGINE WARM.UP" TIME.

OON'T START THE ‘ENGINE UNTIL €VERYONE

|
I
|
I
|
|
|
I
|
. - Bgr
|
l
|
|
|
|
|
B

IS. REAOY TO GO. R S B
SMELL FOR TROUBLE, LOOK FOR TROUBLE - 22
L1STEN FOR TROUBLE FEEL FOR‘TROUBLE - ’

4 - REPORT ANY PROBLEMS IMMEOIATELY, . s

MAINTAIN PATIENCE, COURTESY, "ANO G00o
HMUMOR. =~ _
‘KEEP ACCURAJ’E necoaos OF FUEL
CONSUMPTION. .~ \
TRY AS MANY FUEL Economv Tecumoues AS
PossuaL&To INCREASE voun VEHICLE'S

h o . . . - ta N
. \ e NS . ST '
. . N . . .

U FOPRUNIP R
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P SCHOOL TRANSPORTATION SYSTEMS, INt'
™S "DEDICATED TO0 EXCELLENCE It SCHOOL TRANQPORTATION
W eSAFETY - eCOST CONTROL ~ oMANAGEMENT  eEMERGY

J—

o I : SCHOOL TRANSPORTATION SYSTEMS INC , T :
. ' - "4is ready to.assist you in meeting . '

R the challenges that threaten the :
e ' ' .continued safe, efficient and S
SR o h economic operation of your school - ' '
) , _ transportation program. = .- SRR

“

! -
. |
. ©
- o . . ._‘ \ - . \
o . - ‘ . ) \
- e . N
Lo . . . [ . !

B T . _1 —- aw

g . , Individual district evaluations and bus routlng : ooted
AT .~ .. surveys are followed by specific. routes and . v ow
S R recommendations for implementation of a cost : o
st oo % and energy effective. transportation system.:

3
o

o -
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3 SCHO@L TRANSPORTATION SYSTEMS “INC: ' - Ca.ll Hanford L. “Combs
S 780 BROOKSEDGE BLVD., WESTERVILLE OHIO 43081 614/891-6696 \
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iktricts; Beaverton'School District_No. 48,

ﬁgs slmultaneousl

7 ing oosts and simp ified bus fleet record keeping by install-

K ‘- . ing. the modern equipment management system provtded by
i Mamstem' Inc., of Princeton, N.J.

In addmon to direct dollar savrngs, the

trict is-using’ month

Beavérton Dss-

boost em“"R)“ee‘moral C _ o

@ O e

. Mamstem Inc., a s bsrdrary of Cummlns Engme Com- .
‘pany, uses a computer me‘hiory bank to store, correlate ang ’

recal] information on the mainténance operation of Beaver-
ton’s 101-bus fleet, and lon the 49 other pisces of powered

, equrpment ‘used by the ‘school district. These monthly re-

ports are based on parts,ilabor, fuel and lubrication figures

gathered by Beaverton srTransportatzon Department per- -

;: em_mmputer_oenter in Prince-

o sonnel and sent to the Ma
TTTTTTTUHON eash month.

The school dastnct, on of the frrst Jin the nation_to use
Marnstem s eqmpment ma agement system, is enjOVan im-

P

_ farent makes of buses of tt same size class, and has signifi-
eer(tly reduoed the. number f expensrve overhauls

{nvested. In traditional ﬂeel 0
gorts.Jofin, Barnes, transportation superinfend ‘
alone fust abouf . t of the Mainstem service.

A ruiToxt provided by ER

.

reduced fleet malntenanoe and operat- -

print-out :eports from Mainstem 10"
LA .improve. driver’ traininy N lmprove purchasmg technlques and’

ed a 5~oent-per-m|le operaung cost dsfferenoe between dif-

a2 [

LU gre_at;-waw to run a b_u'siness.'

o "We had always kept records on the same |tems used by
Malnstem—parts Iabor, fuel, lubrication,"” reports Transpor-
tation Director John Barnes, ““But we.had no way of quick-
ly summanzrng the information m enough detail for it to

ado us much good Now.-we're getting it back in a way that
really. tells us what is going.on with the fleet. Mainstem
knows how to program our informatidn so we can get back
~a summary that is thorough easy to read and d|rectly re-
lated to what we are trying to do.”

Beaverton's fleet of 101 school buses includes 14 dlffer- ,

erTf“ctasserof—bus,_tangmg |n size from mini-buses to
seventy-passenger ‘units.’ The fléet Iogs about 1.24-million
route miles annually in a 57 square-mile district not far
from the city of Portland. Over.75-percent of the 19, 600 -
students in the dlstr|ct rer on ghe school bus system for
transportation to and from school and school-related actjv-
ities.

‘ Pragtically any size school bUa fleet cansinstall the Mam- .

. stem-system Here's how it workS' S
-—--1).An-initial. survey lgmade at ‘no cost, “to make certaln
the system and fleet needs are compatrble :

2) - All necessary forms for recording data are. provrded
3 A Mainstem'fleet. maintenance advisor is. a55|gned

4) Fleet persannel at all levels are: tralned ‘to keep rec-

ords. ’ -

°

5) Once operatlonal Marnstem provrdes a broad cost |

picture of fleet operatlon sncludrng vehicle hrstory, out-of- -

Iine condmons eomponent 'cost breakdown cost per mrle

exacr typeof new equrpmenr it requrres o

. Mainistem computer. printouts on bus performarnce show equipmenr. :

i need of tune-ups, thereby cutting fuel consumption and improv-

... Ing bus'reliability. The growing record of bus operating costs now
amilable to the. Oregon school. dism'cr will also enable it to speajjr .




: undersmndable terms - to ponnt out.trouble spots. and ex- ...
- cessive costs. Thén, based on~the data he recommends.cor- .
reczweactnon. S S S
~7) Hlstdncal cost compansons are provtded to me@ure'.f ’
the relatlve effectlueness of on-gonng operatlons. o I
Accordtng to Bames the dtstrlcts biggest saving since - \.
' usmg the Mainstem service has been thrbugh better utlllza- \
“7 " tion of. shop' labor. . Nearly SO-percent of their time wa'
" often unaccounted for, with much of it. consumed in such
unchargeable actlvmes as fuellng, startlng, and cleaning the
--buses, part.s plck-up and" tire repair. This had. the effect of:
balloomng chargeable labor costs $29 per hour, .
Now ‘that accurate and fast allocetlon of labor. costs is
avallable Barnes and. shop foreman Joe Bates have been ° A
- able_tos reduce this chargeable flgure to a respectable $12 ft) a tmnsporr tion— .
" per hour, and to have the satlsfagtlon of knowing that they _superintendent,: saw. chargeable slwp labor drop |more than

~ are accoynting for 97-percent-of all shop. labor time. " 50-percent and employee-morale soar when Beavertori, Ore
v g Pe P. - School District, No. 48 switched .its 86-bus fleet to_the modgeom"

~ Bigger savmgs of a different type will be experienced in . equipment management . system proptded by. Mam:rem, Inc. .of
: the months to come The growing record of operating costs _szcerons NJ. -

- willhelp Barnes and school district personnel maKe better.  their lawn mower mamtenance and operatlng costs to. clear- .
'decisions on the purchase of new equipment. for the dis-"  ly.indicate whlch make is best adapted for the Beaverton
trict. Barnes has noted a SQImlle difference in the operating’ District. .~ - b
* costs of two dlfferent makes of nearly identical buses, ) -District. Transportation: personnel morale has |mproved
' through study of Malnstem reports. ‘as shop personnel and drivers, aware that accurate records
el Savnngs in repair costs are now p@&le because the oper- ~ now show when they operate most efficiently and at°lowest

_ating history of lndwndual components is ahalyzed regular- - cost‘to the district, strive to |mprove thelr records month

ly. The service program for |ndW|dal components is being~ by month Com

adjusted to prolong component life’ and reduce 1hway - Perhaps as lmportant as anythlng else -is the management

breakdowns and unscheduled major repairs. S freedom this system provides- Barnes and White. They are
3 Already, repocts arg belng used to pinpoint drlvers --no .lohger tied o record keeplng. The monthly summarles
. whose- need for additional driver tralnlng shows up in a - theyreceive give them the’ ‘managing tools.they. need They ™'

- greater-than average -incidence of clutch transmission, and are able to make major equipment and personnel decmons R
_rear-end problems. With printouts in hand Wlthln 10 days based on complete and up-to-date lnformatlon - S
“of each ‘monthly reporting period, Barnes- éan ¢ ive quick * *”In the past, our records could usually be refied on to

attention to a serious maintenance problem. For example, a tell us when each bus had its last breakdown o 'observes
"bus_ with sky-rocketing fuel or’ oil consumption can be .- John Barnes. “Now we are. getting to the point’ where we’
tuned-up or overhauled before:a latent serious englne prob< * can anticipaté the next breakdown and in the. process save
lem develops into a major repair job. . . the district.a {ot of money It's a great way to run a busi~ °
“The burden ‘of flllng the reports so essential to the autg- nessl" o ‘ . .
mated record keeping is shared by Bates ‘and by .Gwen
 Pouillon, the. Transportation Department’s secretary. Shop
* repdir order forms that use check -marks instead of written
" explanations, give Mainstem the information it needs to
_ develop an. analysts of the operating costs for each bus, and-
the «szumulated costs df each of more than one hundred
dl?ferent pafts or expenswe items also are complled.°
. "It takes half of Gwen Pouillon’s time to handle these
reports " says Barnes. "Prevnously she was spending®all her
" time on a file of records"that.we could never dlgest or
summarize. Her time savnrgs alone just about pay for the
" cost of the Mainstem service.”
\ - The Mainstem equipment management system has now
" been extended to cover 49 other.pieces of equlpment oper-
- X "ated By ‘the school ‘district’s Transportatlon Department.

These |nclude powered jawn mowers, "delivery 'vans, adump

' truck and a motor grader. With a need to.buy more power- * The ﬁ%ﬂmﬂem ‘Iil:;tbmfgin,t,em%e 'r;iwm;xgmnt m;e;n l;'as been sucj-_ o
] cessfully exten y - School District to cover 49 other pieces.o,
,ed lawn mowers, .Barnes and ‘Walt White, coordinator of equipment like. this power mover, and md“ d'ng a motor gra der,

"‘auxlllary serwces expect to use Mannstem s tabulation of 'dump m?ck anddehvery vans, . e

1

(%

2

epris 'ted from the Febmery/Merch 1974 edmon of scﬂ-lgon. BUS FLEET for the Cummlns Engine Caxr tnc.

PAruntext provided by enic JRADAATE]
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. Al.so AVAII.ABI.E FROM wsucou PRODUCTIONS, INC.
' PO Box 5472, RedwoodCIty CA94%31415)364—5566

A -
] ‘ . *

IN SCI'IOOI. BUS DRIVER 'I'RAINING "IN GENERAI. HEALTH AND SAFETY

e e TRAINING THE SCHOOL BUS DRIVER. . ... i (Both films are National Committee’on
............................... 26 minutes Films for Safety “Best Film of the Year"
. DISCIPLINE AND THE’ SCHOOL -BUS PAS- - . Award Wlnr;erS)
. SENGER......7.................. 24 minutes o S
* . blgﬁhlgE T0 L%l;l;glENG TRANSPORT..[ION - DANGER ZONE—-YOUR BACK . ...19 minutes
S HANDI D 27 minutes’
| :‘_ « PROBLEMS IN TRANSPORTING THE HANDI. Ia?thrIge)lmes for preventnon ‘of oack |njury due to
‘C:%I\’ED...' ..... S o .- .27 minutes - L.
e F STOP! A STORY OF A PRE-TRIP' IN- . * :
SPECTION - .o 25 mmutes . THE Dwi DFCISION .............. .25 mlnutes.
- v oe ON THE ROAD: IN THE COUNTRY ........... - iA film that_ focuses on alcphol and driving.)
S SO .....26minutes _ "DWI: Driving While Intoxicated.
-« ON'THE ROAD: IN THE CITY......25 minutes * " L

o ¢ i o .

, USE ﬂND cONDITIONS. C, ‘ ¥ . -
LT PREVIEWS: Prevrew prints.are. suoplled at $15.00 fora three-day_evaluatlon penod only when purchase is contem-
plated. This fee may be applied to purchase of the film within 45 days. Preview prints must be returned prepaid by in-

" . sured mail or UPS. Previews are supplied.in 16mm only and are shipped as available in the order of request. Prints -.
Lt kept beyond the three-day period will automatically be bllled asa 5-day rental unless otherwise notified. :

. Upon request, preview fees may be waived for schools Tolleges, non-proflt organlzatlons and government agencles
~ without budgets to preview, but who do rent or purchase films,

.-RENTALS: Rental prints are available for specific show dates at $50.00 plus shipping for a ﬂve-day penod Thns
charge may be applied as a credit toward a purchase of the same title within 45.days. The rental prints are shipped
either UPS or-Parcel Post Special Delivery. All return prints must be prepaid and. insured. Late rental charges quI auto- .
matlcaIIy be invoiced for dehnquent return of prints. All rentals are 16mm fulm ' ~ :

"y SAI.BS New 16mm prints, and %" videotape éassettes are avalrableat;sao.oo plus applicablé tax and shrppmg Al

.,/ new i8mm prints an %" videotapes are licensed for use by the customer. for the life of the print ér tape Sale does not
R .,lmply perm:ssron todupliccte in any manner.. . " e v

* .COPYRIGHT: Films andvideotapes are not Ifcehsed for broad'cast usé of any kmd Films and v:deotapes may not be

rented or loaned outside of the purchaser’s or repter's organizaticn, or be reproduced in whole or in part without the

.consent of the copyright holder. VIOLATIONS OF THE COPYRIGHT LAW WILL BE PROSECUTED Preview, rental, -

S or purchase does not convey the right to resell,-or lease, or VIDEOTAPE, or reproduce in any wa97the pririt (or parts ..
- _thereof). Violation of Section 101 of the U.S. Copyright Laws carries penalties of up to $5,000 Yor-each violation..

."Previewers and renters are fully responsible for the fllms This mcludes proiector damage as wel! as loss in return ol

transit. - , . .

B L P e——

. o NN _ Your Order # Date Desired
.PRODUCTIONS INC. L . - P S
P.0. Box 5472, Redwood City, CQO4083 ~ - b b e g un 1o CARES? uuosn THESE TERMS: ' .

5 w
Alternate Date -

415) 364-5566 - .

PLEASE SEND INFORMATION
ON YOUR OTHER FILMS: - -

0

O PURCHASE: Pnce s$3sc O R’ENTAL il $5Qper week

0 PREVIEW”&‘\Ts Ior 3 days

OTRAINING THE SCHOOL BUS plus applicable tax and ship-  (Plus Shipping.) with check enclgsed and re-
DRIVER ; ping. v turn by the Iast’es_t'rp\ethod.
. a DISCISPLINE AND .THE SCHOOL . y -, : R
s ' BUS PASSENGER : A T Y - .
- OUFELINE TO LEARNING: TRANS-  SHIPTO: .= - o ) R
PORTATION OF THE HANDICAPPED A o : . £
O PRCBLEMS IN TRANSPORTING . ,
THE HANDIC/}PPED 5 * {Organization, Capt. or 3chool) . .
. O FATAL STOP! & STORY OF A PRE- ‘ADD N . :
TRIP INSPECTION ° ADDRESS i v :
* £ ON THE ROAD: IN THE COUNTRY orry STATE ZIP

O ON THE ROAD: iN-THE CITY
(O DANGER ZONE—YOUR BACK
O THE DWI DECISION

: **Upon request, the rental charge on a
tilm may b® discounted. from the pur-

chase price of the same film if the _
purchase is made within 45 days of the
rental date. :

) IAGREE TO USE & PROVISIONS

.ATTENTION fo

TELEPHONE NO.

7~

(Must be completed)

(Must b8 signed)

-II/-

NOTE: Pleqse request through AV Director or Supenntendent it you are not alhﬁ)iss to ..
< submit purchase request form, please indicate it you want drevuew fee walved hd

e vt T~

.

2 e ave . ‘ Lo . "

o
\ .
y, ot T

(Titley |

- e

* DPIease indicate .it you
want pmvnew tee wanved




APPENDIX SIX -

- SOUTH LYON MICHIGAN COMMUNITY SCHOOLS
S ' R ORY NORMAN SMITH '

-

»

In 1974 we started a progran to save fuel after the ‘1rst energy crunch
of 1973 : '
‘In the first year/of +he program, we saved 877 galions of gaso].ne and

trave]ed 11,457 miles further than the year before .

We did this by changvng turie-ups from 16, 000 mile 1nterva1s to 12,000

mile intervals. We also stopped all, unnecessary idling. This measure alone
.. saved'80 gallons of gas a week: 'F1eet'fue1 MPG in 1974 was 5.62.

a o In 1975 we watched driver habits and 1owered shift po1nts Instead of

_revving engines to maximum sh1ft points, we now sh1fc at a maximum of 10 MPH

_in second gear, 20 MPH in th1rd gear, and 30 MPH in fourth gear. Fleet fuel

mileage in. 1975 was 5.79. S : , ‘

, . In 1976 we reduced warm-up time and continued more training w1th dr1vers
¢ As a resultt, fleet' fuel m11eage in 1976 was 5.84."
Th1s program started in 1974 and now has become fu11y 1mp1emented and 1s
. show1ng 1% 1mprovement F1eet fuel m11eage in 1977 was 6.37.

o We wou1d be pJeased if our MPG stayed the same, cons1der1ng every new
veh1c1e wefput on .the  road gets’ 1ess miles per ga11on than the one it 1s re-
p1ac1ng. To continue 1mprovementé1s an added plus. ‘ ‘

For. the. 1979-80 schoo1 year, we are_spending more t1me with driver- opera- -
tTon "0pérat1on Featherfoot" shows drivers how to press on the gas pedal only f'

. _ enough to prov1de a“smooth flow, of power. It teaches them not to fleor the
. _pedal everj time. Also, we are trying a new warm-up procedure to save more fuel.
Drivers start buses and then do their safety check, which takes about five
' m1nutes They ‘then -shut the ehg1ne off and s1t for five m1nutes Then they take

o

of f -on their run.” ", : . , .
This five minute shutdown actua11y warms ‘the eng1ne faster than letting it

- run - Engine coolant is warmed by conduct1ng heat from the combust1on chambers.’
ThTS seems to be working with no comp1a1nts from drivers.
We are p1ann1ng ‘to' switch to diesel power on the next order for buses
After looking -into, this poss1b111ty, we find other f1eets have doub]ed the MPG
w1th -diesels, “and: ma1ntenance costs are down. - :
If our fleet was a1l diesel power, we‘could. save 50 000 ga11ons of fuel, 1n
one year. . We must’ go, to diesel power. The cost of gaso11ne and“the thought of .
using' twice as.much is stagéering. S I
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i - Alcona Community -Schools
iilf Lj'“, R o . -Lincoln, Michigan
BT B oo - BY NILLIAM RANDALL

: - ‘ .
v . | -

S

Alcona Commun1ty Schools is a d1str1ct encompass1ng some 420 square miles
in the northeastern part of the state. School ‘enroliment is 1310 ch11dren K~12
whereupon it,is necessary to operate 20 buses da11y . _ . T

- LbetSuper1ntendent E office was interested in finding ways “to conserve ‘energy
and reduce costs in thé district, so the transportat1on department took on the task
of cutting fuel costs,.without curta111ng the home to school de11very of students.

e district has adopted an Energy Conservat1on Pol1cy w1th a goa1 of 10% reduct1on
"For '79-80. S AR TO
. % Information from 1ndustr1a1 firms showed us they had converted many of the1r
trucks to- L1qu111ed Petroleum Gas from regular gas. Their f]gures indicated to us «
o that the_conversion costs were not- excess1ve1y h1gh and with the 1ower costs of

L. P. Gas, rea1 dollar. sav1ngs cou1d be made both in fue1 costs and ma1ntenance

By

o

Q

costs. - : »
Co - we approached the Department’bf Educat1on as to the 1ega11ty of using L. P
gas on.our school buses and found. that the Taw ne1ther prohibited nor condoned the
use of this fuel. With th1s 1nformat1on on hand and the ‘quasi- permission of the
State Department of Transportat1on of the Department of Educat1on we made 1nqu1r1es
as to which company cou1d he1p us‘accomp11sh our goil. MWe found that C1ty Serv1ces
0 Company and "its area manager were very 1nterested in f1nd1ng a sch001 d1str1ct
w1111ng to convert to L P." gas on school buses. -The CITGO L. P. gas people aggres-
sively. took on our programxas their proJect and sent two men, one techn1ca1 instruc-
tor and a mechanic to our bus garage to instruct and install the’ necessary equipment
for the convers1on - During the two days ‘our two buses were be1ng converted we were
- v1s1ted by State’Department ‘of Transportat1on personne1 also, so that +hey wou1d be
more ‘knowledgeable on a f1rst hand basis of our project. ' '
“The Mechanical work itse}lf took about twelve hours per ‘bus, although. a part of
th1s was spent in question=answor time for our mechan1cs 1n ‘thei egrn1ng process.
. The conversion ‘basically required that we ‘install a vacuum valve fuel converter and
a L.P. gas carburetor. we also had to weld closed the exhaust part on the.intake
_ manifold and valve rotors. The mechan1ca1 conversion was re1a+1ve1y simple for our
experienced mechan1cs We a1so installed an L.P. gas tank, which is a thicker wa11ed
tank. There was.no need to keep the regu1ar gas tank, .on board, so they were dis-
‘mantled from tie bus. Our 1nstructor advised us not to_try to make a bus. convertable '

R
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from regu1ar‘fue1 ‘to L.P. gas, by thrOW1ng a. switch- and us1ng the a]ternate fue1

“The eng1ne 1s no longer able to accomodate regu]ar gasoline.
Below are the actual costs which we pa1d to have our buses converted. Each

bus costs the same “amount. L, - o

. ~__ Carburetor Kit. a $269 00
| . T~ labor - L. P. Gas vech. €0 00 "
: R \.Tub1ngnand Hookups: . ¢ _ 75.00 00 A
- . o fa,t-- v.f””:ﬁs__:\: . $454..00 ) , ’
-ﬂﬁst L. P. Gas.Tank S 1,00 a second tank of 30 gallons wou1d
% t  $455.00- _cost us $252. e

Our exper1ence at the end of the first few weeks indicates that the motors are
start1ng easy 1n the cold weather.and the bus is, prov1d1ng a smoother and qu1cker
’ acce]erat1on Spark p1ugs were changed at the end of a few weeks in order to 1nsta11
- a co1der plug. we noticed that after 1500 miles the p1ugs were except1onal1y ciean,
which 1nd1cates to us that we have-taken a positive step towards future maintenance -
sav1ngs The cost of L.P. gas is about one-half the cost of regu1ar fuel. This 1s '
a maJor cost sav1ngs from the first day.of operation. Th@ w11eage per ga11on has
. been s11ght1y 1ess than we customarf]y find on our other-buses, wh1ch run at times 5
~ - to 5. 5 miTes per ga11on, depend1ng on the type of. bus, the number f. stops, the-
o dr1ver and ‘the age\of the motor. 0vera11, however, we are able to see that the
 cost of. convers1on w111 be paid off before half of the schoo] year has passed, and
our real savings 111 be noticeable from thereon. If we wish to instalh a second 30 .
jgal]onxfueJ tank at any time we can. The cost is stated above and it would prov1de
us with greater d1stance usage for out of town tr1ps
Aftached you 11h note a comparative mileage report which we have kept to study
our program. We ¢ nverted our’ new pickup_in the Transportat1on Department also,
; ,aafter an ear]y ana ys1s of costs. The pickup is used pr1ncﬁpa11y for bus emergency.
-needs and winter spow p1ow1og around ‘the bus garage. :
The fueling of the buses is. s1nn1ar to that of our ‘regular buses. We were
fortunate in being|able to drive only one quarter of a mile to a butk fueling
'stat on. The driver mere]y unlocks the pump hose beh1nd the fence and twists the
" nozzle 1nto the sp c1a1 tank insert. Two valves are turned on the pump and the L.P.
~ gas flows. Meters lon the pumps 1nd1cate when we ‘are near1ng our fill up po1nt and
k-'a special release gauge spunds off when that point is reached. The bus fuel tank is
never filled more ti an 85% capac1ty The tota1 process is simple, even though drivers
are cautioned:to we r gloves. in hand11ng the hose to the bus tank insert. »
Our fee11ng at| this t me is that it L -P. gas remains at a cost cons1derab1y 1ess B
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than regular fuel, and if we do ‘economize’ on maintenance parts and!labor We may con-
vert additional buses next- summerIZ/Only timg‘Lill tell if we convert the’entire“
f]eet over- to L© P. gas.. In .the event we should decide to convert several buses, 1t
w111 be necessary to 1nsta11 our own bulk storage tank at the bus garage for driver
v'conven1ence “The . Super1ntendent will make a recommendation to the Board at the end
of th1s year and after analys1s of “the. data generated i :

GREENHILLS FOREST PARK CITY SC’-IOOl DISTR[Cf
Cincinnatti, 0h1o '
BY HUGH PACEY

!

A. --District and Fleet Statistics

2

1. District size = 7119 pup1ls - 13 square miles.

. 2. Schools served by school bus -..2 public high schools - 7 noh- pub11c
,h1gh schools - 3 vocational h1gh schools - 2 public middie schools
(6 +8) - 7 public elementary schiools - 6 non-public elementary

schools (physicallly handicapped not included). .
Note: A1l of the non-public and vocational schools are Tocated out-
side the district except for 2 parochial elementary schools.

3. ~Bus fleet = 27 total buses -
' 1 - 20 passenger size (Dodge) -
1 - 48 passenger.size (Chevro]et)
25- 66 passenger size (IHC)

4, ”Da11y Riders = 3878
. 5.- Daily miles = 1707
6. -Fleet gas m11es - 4 85 M.P.G. (]978 79)

B.= Energy “Management App11cat1on

. Gasuline additive --upper- cy11nder lube (P1st -n-lube) s1nce 1969 b
2. Sw1tch to steel- be]ted radials (most]y Michelin XZA) begun in 1974

Ma1nta1n1ng good eng1ne temperature through constant check of thermostats
and use of radiator covers or shutters. 'Bégun in 1968.

Frequent tune-up checks and installation of electronic 1gn1t1ons
‘Experimenting with synthetic engine 0il (Mob11, Delvac 1) begun 1n 1979

6.. Continual bus route évaluation to check for unnecessary stops unnecessary
mileage, and light 1oads .

‘7.  Training .of drivers to conserve gasol1ne by play1ng traff1c and 11ghts,
proper acceleration, etc. , _

8. .'Full ut11lzat§bn<of buses on f1e‘d tr1ps and athlet1c trips.
9. Shorter warm-up period in morn1ng

A;l;);y ; - V...“ .
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dResu]ts :
o - The gasoline add1t1ve was. exper1mented with in 1969 and found to increase.
' mileage. Loaded buses were better able to ma1nta1n road speed on grades ,
than had preV1ously been exper1enced Increased m11eage averaged 5%.. |
~ The switch to radial tires has been slow and the results’are really incon-
e clusive due to -lack of,contro1. Road wear and the quality - of the ride are N
obvious improyements: < " Y -_‘f < -

o
: Ma1nta1n1ng good eng1ne temperature and frequent tune- -up checks have. been
1n effect since record keep1ng began 1in 1968 and thus no recorded differences

can be noted. * : . " e e

s

Use of‘synthet1c eng1ne o11 in one bus has shown an apparent increase in.gas
-miTeage of .2 of a gallon or approx1mate1y 4%. "We have tried to contro1 all’

other factors that might 1nf1uence gas mileage (i.e. "same. dr1ver, routes, tune- up
| schedu1e,,t1res,.etc") i : ‘ ‘

) . ..
L2 . R A . °

3

’ \'Route construct1on and driver tra1n1ng haue a greater effect thap all of the
. above ment1oned 1tems ‘combitied," when -Tooking: at gas m11eagL and tire wear.
_'D1fferences of up to_ 1 m11e per ga11on and 40, 000 miles’ or rad131 tire wear

have been notedo
- * }.
’ V4
C. - Future Energy Management Poss1b111t1es . -

1. Use of synthet1c gear 1ube in standard transm1ss1ons and in rear end.

& 2. ﬁ‘Shorten1ng of bus routes,-espec1a11y in afternoons and affecting o]der
students more than e1ementary

. HU'NTfNGTON COUNTY - L
f COMMUNTTY SCHOOL CORPORATION -
o Huntington; Ind1ana_
« . 7+ BY-REX ARMSTRONG .

. : - - . . . b
- . o 9 - -

.

et " We havye exper1mented with many th1ngs in an attempt to conserve fue1'1n ‘
vHuntington County we pay very c]ose attention to tire pressures, clutch and
. brake adJustments ‘and engine tune-ups. We have gone to higher than standard speedﬁ
T dﬁfferent1als, which. has been mildly successful for us in.our cparticular terrain,
but might not help.at a11 in other areas. We have experimented with e1ectron1c
“1gn1t1ons, wh1ch “have. been’ he1pfu1 We have not as yettgone to diesel, ma1n1y be-

" Cy.oo . e 13
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.cause of the teremendous cost involved in-charging over a 69 bus fleet with six
- different refueling stations that wou]d have to become dual fac111t1 until a
‘complete changeover could be made. § :
) In-’checking with dther school corporat1ons in our area, we are d
on our miles per ga]]on consumed than most. We attr1bute our m11d syccess to our
rigid ma1ntenance program, wh1ch br1ngs each bus into us’ every 1000 0 1500 miles,
rdepend1ng ‘upon the type of route run. Our. fyp1ca1 serv1te cons1sts oF‘ \regular
" ‘1ube and o11 plus a total safety inspection of, that veh1c1e L
’ Proper adjustment. of clutch, brakes; all be]ts, ‘and a thorough 1nspect1on of-
'a11 electrical components, such as 11ghts, heaters, and batter1es are very important
. to an econom1ca1 operat1on An over]oaded e1ectr1ca1 system means am over]oaded*'
~  charging system, which requ1res add1t1ona1 horsepower to operate. That costs you in

ing better

We-feel that our greates contr1but1on to energy conservat1on is our royting.

e ,E'We have one h1gh school, three junior high schoo]s, and nin€ elgmentaries in our

corporat1on We also serv1ce three paroch1a1 schools and seven special educat]on
h .Tocations, so we have many buses runn1ng in many directions. We have been success— >
. ful in routing these buses_ so the we -have cut our deadread1ng to a m1n1mum _Buses f

that ‘transport a load one d1rect1on are routed so that they: can carry another 1oad

';’on,the return trip to ther or1g1na1 area 0ur percent of efficiency for 1ast schoo]
year was 142%. - This figure’ is based upon: the number of students transported per m11e,_'

© - per. tr1p, not on eff1c1ency as opposed to fue] consumpt1oﬁ '_ _ ) .

. economy. : cooT ' ‘ T AL P

-

-~ . Rite- Way and Safe-Way Corporat1on
| ' = Madison, W1scons1n o '
- TIMOTHY J. KIERER [- p B
’ ‘ K ., R S '. s e
Dr1ver Tra1n1ng & Att1tude ‘ _
- Teach drivers the proper way “to start and warm up their bus a s
Try to keep the same driver-in the same bus” each “day g
 Teach each driver how to proper]y fill h1s/her bus with erl

el When to. leave bus running; when to turn it off, (examp[e loading
S and unloading whee]cha1rs)-~. -

‘ Posters and 1n-payro]1 fuel conservat1on h1nts (frequent)
Purchas1ng New & Used Buses: ' '

When ordering new buses ‘make sure they are "speced” with all ava11ab1e Fuel
sav1ng features, such as: .

o -




Ma1ntenance of Buses

-Rad1a1 Tires, Fan Shutters, Large Fue] Tanks, Correct s1ze eng1ne for the JOb
_1nc1ud1ng éarefu] consideration of diesel.

; *Purchas1ng the correct~passenger capac1ty bus .

Be sure to get all available repair records and line set records when purchas1ng
used, buses. Check with mechanic where bus(es) purchased see if he can recom-

,. mend any needed improvement. oo ‘ R ~

. Regular Tuneups
Pruper Tire Inflation - S
Preventive ma1ntenance (w111 avo1d serv1ce calls, sav1ng gas)

..FueT Add1t1ves? ‘We have tried seVera], 1n ‘each case finding that there.was a
small increase in miles per gallon,’ just about enough to cover the cost of the
additives, wh1ch we feel JUStTfTES the expense , «

"'Buses,Kept at Dr1ver s Houses: . e B gé

.«»

We "have pract1ced this. form of conservat1on for many years. It is espec1a11y

he]pfu] if your service and office fac111ty are Tocateg on one end of town and .

K3

B y0u serv1ce schoo]s all over town ) .o (\:
LY
. In our case, we f1nd we are able to h1re a few good drivers who 11ve anywhere

“from® 5-11 miles from our garage/off1ce, who.. would not be w1111ng to"drive that: fdr

four times: each day to drive. a bus. One dr1ver keeps a 54 passenger whee]cha1r bus{

at his: house, ten miles from.our garage/off1ce His “average. da11y route m11eage this
' and all- of last year was 15 m11es per day. . If we had run that route from our garage/:'
office the daily mileage. wou1d have been. 50 miles per ddy : thus we saved 35 m11es per"
© day PLUS his m11eage driving h1s car. back and “forth from h1s’house At. four miles.

3\

per gaTTon, “that 1s over 8 ga]Tonslper day, X,170 school. days (we are on a 17‘>schooT
day year, but he - comes over about once a month for sérvize. work) Thus we s' dd

“ approximately 1,160 gaTTons on one route Our requ1rements for dr1vers who wiph to

e

keep buses at their homes are. as foT]ows

' They must have safe, TegaT,,adequate park1ng off street.

'4‘ They must be able*to plug the engine heater in during winter.

They must*ca]] in to our d1spatcher at Teast % hour. prior to the t1me they are
+ to leave on their run.

They must have made and keep a spare key.

They must be- exper1enced driver (exper1enced with us).

-Bus Routes: v :
‘Should be carefu]Ty put together, with an eye for e11m1nat1on of unnecessary stops.
~ Along these lines we try to r1de with each dr1ver at least twice each school year,; .

'dur1ng which t1me we eva1uate

The ‘route L
The Driver ' .
~Route Pay N

s




: Exper1mentat1on & Lobby1ng . , . - \Q\\ )
~ We are present]y ser1dus1y cons1der1ng severa] programs, such as’ Gasoho}—&—Propane—"—“

°

Convers1on . o v ‘
We feel that schoo] organ1zat1ons and pr1vate contractors and the1r organ1zat1ons

should. conmun1cate the1r needs and_ des1res to both the ChaSS1S and bus’ body manu-

facturers. L «'_'-s o _ ; L L =

o

South'Washington“County School
Cottage Grove, Minnesota - ‘ o
_BY DOYLE TOMHAVE IS | o

“ 2

Pupil Transportat1on is among the - 1mportant serv1ces that are prov1ded in a

Schood District, yet- all too often it is taken for granteq ‘
' Everyone expects da11y schedu]es to be met:- and extra-curr1cu1ar act1v1ty tr1p
needs to be accomodated in a safe, depenable and econom1c manner, The Transportat1on

s SuperV1sor must fu1f111 a m1ss1on which can be described as providing the best pos-

- sible serv1ce at the least poss1b1e cost.in a manner wh1ch offers .no comprom1se for ;

safety. : S : T
' In the Un1ted States there’ are near]y 3%5 000 schoo] buses transport1ng 52% of

'the sfudents, K through 12 w1th ‘the use of appr0x1mate1y 7 m1111on barre]s of 0il =
each year. - : , : ’

: Shortage of fue], rap1d1y esca]atlng prices and the State of M1nnesota S new .
«fund1ng formu]a are’among the prinicpal forces for implementing fuel conservat1on

&

-actions.. . P .
L A1T commod1t1es have decﬁe\sed s1gn1f1c1ant1y in pr1ce over the last coup]e of
years; but not as much.as fuel. In ‘June of 1979, the School District was forced to
purchasejfue1 that was 77% more costly than fuel purchased in October of 1978. .
| ‘School transportation'po]icies, purchasing practices, madntenance program§, ve- .

" hicel use, driver skills, schedu11ng and routing are representat1ve of areas that

'T_can b§'1nvest1gated to obtajn more pup11 miles per gallon. A cooperative fule eco-
nomy management program 1nvo]v1ng schooT administrators, staff, teachers, students:

" and parents ‘working with the. Transportat1on Department can increase the effective-
ness of the SchooT D1str1ct s service to the commun1ty and decrease the amount of
fuel consumed for this serv1ce ' . ) - .

: , Fuel. is an eas11y identifiable operat1ng expense. . Fuel economy is a measure
-of the pup11 m11e per gallon that each bus: obta1ns from the fuel that is. consumed ,

" ygiving the ‘most eff1c1ent and safe pupil transportat1on for the 1east amount of
money , us1ng the minimum amount of fuel. . ® '
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| - A Fue] Economy. Management Program is a strategy cons1st1ng of identifying °
— “T"’goa]s“for reduc1ng'fue1 use;—deciding- on how t6- implement-them,- and devot1ng the
. time and effort necessary to achieve resu]ts It is based upon sound bus1ness

'pract1ces .

The success of a Fue] Economy Management Program depends upon peop1e
-administrators, management, staff, bus. drivers, shop personne], teachers -and students.
-Everyope can and shou]d contr1bute to insure that. we: can take advantage of the re-

_ sources that are ava11ab1e The energy of peop1e is immense and is 1mmeasurab1e 1f
o 1nsp1red We shou]d be ab1e to use this ava11ab1e energy to 1n1t1ate a Fuel Economy
Management Program to increase the overa11 effect1veness of pupil transportat1on in

X . ’

this School District. : = : - X S,
A sourd organizational plan-is basic to SUCCGSSJ The Fuel Economy Management
~ Program shou1d be -organized within existing managment functions. Emphasis should
'/fff "~ be placed upon 1dent1fy1ng goals and ob3ectﬁves,_pol1c1es, fuel saving pract1ces,
respons1b111t1es and authorities to achieve better fuel and cost management
The fo]Tow1ng is an organ1zat1ona1 outline:

\A

;11} Des1ghate an individual to have the respons|b111ty for heading the program
S22, Ident1fy School District fue1 sav1ng goals. =~ .~ CI 5 ‘

3. Review po11c1es programs and pract1ces that affect pup11 transportat1on
fuel use and costs.

Deve]op recommendat1ons to save fue] by,perform1ng tasks more eff1c1ent1y

5. Evaluate fuel saving measures that look promising.

' . Develop a plan to cafry out the recommendations that appear to be the
v . most promising for meeting the District's fuel saving goa1s .

7. . Obtain Administration and Board endorsement and.a total comm1tment to.
" " carry out the plan. = - . , :
8.. Initiate the efforts - requ1red to 1mp1ement the program w1th constant public -

re1at1ons activities and commun1cat1on of the D1str1ct s goa]s to the -com-
munity.- . - ,

~ . 9, Measure: and eva]uate the resu1ts\dur1ng the program operat1on o
N A

"Po11C1es provide the sett1ng for obtaining fuel savings. They represent the mech— ,y

“anism for ach1eV1ng goa1s ~ No one person or department can carry out the ent1re pro-\

" gram successfully. It requires teamwork Po11c;es offer a framework d1rect1ng the

"Team '\
) Ce A
Examples of fuel sav1ng policies that cafi be v 'nst1gated 1nc1ude . |
1. Coord1nate school ca]endars (dates, along with start and d1sm1ssa1 times )
. .among all schools services, including non-pub11c, to “increase pupil .. -
. ~transportation servicing. effectiveness.’ .

2. , Stagger hours, when pract1ca1 to do so, based upon bus. 1oad 1eve1s

'_./ ti - -126-




3. ConsoT1date spec1a1 educat1on start and d1sm1ssa1 t1mes to coord1nate
- _ more d]ose]y with regular school schedules. .

- 4,  Increase the walking distance to school and bus stops ) Strict]y enforce'
- - = " walking, d1stance regu]at1ons . :

“Avoid. unnecessary service. E11m1nate or comb1ne f1e1d and ath]et1c trips.
In1t1ate{a program that encourages students to walk to school and r1de

5

6
.~ 7.'  Develop fuel economy incentives. . E o

8 DevelcGp an educational program in fuel economy for bus dr1vers and bus'
ma1ntenance personne] : .

e ‘ 4

. . i . B .
g - i . ACTION PLAN FOR DISTRI£T u33 ADMINISTRATIVE GOALS - 1979 80

L South Wash1ngton County Schools
B 0 . «

Act1on Plan )
1 ’Appo1nt fue] Management Comm1ttee ’ ,
2. Des1dnate an 1nd1v1dua1 to'have the respons1b1111ty for head1ng the program _

‘-3.,:.Ident1fy School District fuel saving goals '

4

~ Review po]1c1es, programs and practices that affact pupil transportat1on
" “fuel use and costs. . : .

Develop recommendat1ons to save fuel by perform1ng tasks more eff1c1ent]y
Evaluate fuel sav1ng measures that look prom1s1ng

o Deve]op a plan to carry out the recommendations-: that appear ‘to be the most
i/’ promi~ing for meeting the District's fuel saving goals. :

7 8. ' Obtain Adm1nustrat1on and Board endorsement and a total comm1tment to carry
s ‘out the plan. S o . :

9. _In1t1 te the efforts required to 1mp1ement the program with constant pub] c
relations activities and commun1cat1on of the D1str1ct s goals to the co
“munity. R s )

10. Measure and eva]uate the resu]ts dur1ng the program operat1on

-

3 ,

~Time Line: At once and continous. - | //

Indicators of Accomplishments:

1. Sav1ngs of fuel. N . o h, o e s T
C2T \\§av1ngs in operat1ng expenses for transportat1on ’

3
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A\ T L ~ Boardman School - .
E IR )/ . P, Youngstown, Ohio . ' !
L R BY J.A: WILSTEN - S

~This report is based-on ma1ntenance records from Ju]y 1, 1970 to January 1, 1979.
- Thé fuel.is based on the average of the past two'years Does not 1nc1ude labor or “

b tires. C : .

(R ,.'"Diesel'i o }- - .+ . . Gas ) ; . _

3 .Cost* per mile Fuel .08 - - . Cost per mile Fuel L.129 o
Cost per m11e Maint. ;ggg » Cost per mile Maint. = .092 L

Ao Total a0 . Total  ..221 " .t
' Bus Noi: 1. Bought used. from contractor - rebuilt: engine tw1ce ' L

[

. , 2. Bought used oné year ago - extens1ve ma1ntenance cost to service bus
/. - for.our use. - : _ N , R , .0

-

o . ‘Has been a very good. gas.bus..
—smsmmm— B, '-Had engine rebuilt twice warranty.

Was an exper1menta1 bus. We’ spent $2,500 on brakes the f1rst 50 000 v
‘miles. We had to spend $1,500 to correct the prob]em, haVe not touched '
. the brakes since August 1, 1977. - IR -
S 7. "Bought one year ago Extensive ma1ntenance cost to serV1ce bus for ;{'“
~ our use. : : . | ,

. Rebuilt transm1ss1on 50%’under warranty at 40; 000 m11es

~ ' . . 15, Had problem since it was new. . Lost fransmission at-32,000 m11es -
. ‘ engine at 35,000. Th1nk we found the prob]em, and hope to work out
adjustments w1th I. H C.

.20, 21, 26 .The, first d1se1 buses They have trave1ed 62 000 to 75, 000
- miles and are do1ng a good job.

5, 41, 42, 43, 45 Large buses bought January 1 1977 are used on all
trips. They are the 1ea it expensive to operate.

28. . Doesn't show on this report, but we have ordered a new eng1ne But
. has~ been off the road three weePs.
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