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Introduction 

1975 will be a year in which individual citizens and public officials 

will be called upon to make decisions for providing adequate transportation 
facilities for Texas. Some of these decisions will be short term and will 

have an immediate effect. Others will not come to fruition for ten to 
twenty years. 

~1unicipal and county officials, members of the Texas Le9islature and 

other state officials, and members of the U. S. Congress will all be called 

upon to weigh the facts and chart the course for meeting our future trans­
portation needs. 

Energy efficiency of the various transportation modes must be con­

sidered in making the decisions. TGR/TA is publishing this information 

so the decisions can be made on the basis of fact. 

* * * * 
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P~)Jic officials and legislators called on to recorr~end tran~port­

ation facilities for Texas must wei~h the energy efficiency, costs and 
convenience of available modes. The habits and estalllished preference·::; of 
the public are important considerations, but eventually the choice mw3i: be 
made and defended on a basis of factual information. The material prc:~cnted 

herewith is considered reliable and authentic. 

Texas is traditionally tuned to highway transportation. Urt•an conges­
tion has so complicated highway traffic problems, hoHever, that even highway 
people now grant that public transportation must be improved to maintain 
mobility. The ·traffic volume is already imposing problems on the highway 
system and threatens to be over four times as heavy l1·/ the year ~)000. 

Energy Efficiency 

A recent study by Alan M. Voorhees C Associa-tes, Inc;., compared energy 
efficiencies for several basic types of transport modes, with emnhasis on 
urbun transportation. The article "Cc,mpa:rison of Effi cienc ics", l'cnrinted 
from The Highway User Quarterly rcnorts findings of Voorhee:::; in lr:rms of 
veh[clf' fuel economy, vehicle economy of the various urban modE.:,, and passen­
;:~er mile[> per gallon of gasoline con:::; iclering vehiclP occupancy. lfoorhec~s 

found that the ordinary diesel-powered local bus i;~ as energy eff i c i '"nt- as 
America's most highly touted rapid rail systems in city operatjons -- and 
tHo to thr"'e times as efficient in tl1c suburbs. 

The logical conclusion, ·the Voorhees report sayc~, is th;-,t improv,,d modern 
hus(::_:: "may pr•ovicle the key to m'=ls,:; tran:; i.t~ of the future." J:ven ;n New York 
( cdLLed "the e:<ct-::ption to every tran~:;portation rule") city busec~ perform nearly 
as well a.c; rail. (The Voorhees reseo.rcherc-; noint out that no other c:i ty even 
avproaches New York' c-; population den:~ i - which this .study shov.": is one of 
the key factors in transporta·t: ion sys t r-;ms, especial} y fixed rail. ) 

Factors Affecting Energy Demand 

The Voorhees firm pinpointed a number of factors affecting transportation 
eff'i r:iency. The largest single factor Has weight of the car. 

I:ngine design was another major factor affectin,R". fuel economv. (Elect:ric­
ally powerE:dcars-have the major aclvanta)",C' of conserving netrolcum ::;upplicc; and 
reducinp; emis:-;ionc~, .:mel are often referred to a:-; "the ur1Jan car o I the future." 
Butteries that provide adequate dr•i vinp: range must be develop(~cl.) 

Changing speed was tee; up to 40~; of energy in urban cJri ving. 

emission control devices, air conditioning and Jutomatic transmi~~ions 
reduce fuel efficiency. 

BetteP driving habits and vehicle maintenance car: improve fuel w;aP,e. 



Bet~_:r:_ rudd:~___:_:;il~c: ~~d;";oline, Voorhees , t!tt,~; vcr1 clair:::; 
of The Road Tnfonnat icm ProgY'am. On th0 c)th1;r!tancl, 1•r'ol<on or p2tchecl piiV<'­

mcnt increasef:; irw c:on.·c;ur::pticm lry 20'1, fc>t' J() rrmh trJCfi c. l~rowded f'rc•cc­
wuys and .';treet;"; aPe ;;imi liJY'ly ; iJ conge:" r f'd dmmtoHn Loi:r'eco l can ccw:~c' 

a 200% increase in fuel usc. 

Car users sHitchinp to mao;c:; iransit 'would ::::ave l''c's than ·~m fuel, 
even if present tr'ansit sysi:emc: were used to tlle:ir maxi_mum CdlJacitv. 

Highways Offer Fuel Savings 

Improved no'd car's traveling at reduced HouJ cl provi (;,, r-!Jc !v·c"Ot vid\' 
to c;ave tr,m:c:portation fuel, accordi_ng to an unpublic:hecl U.:';. nt of 
Transportation report. Better engineered car:; wouJd coo-;i the in1lu~:try .1n 
e~timated GlO billion over a 20-year period. 

iup: offerc; a 13.')~, •:nc'rgy savinp witl1in Lv1o ye"1r:; v:it:1out ·cl'lc:3nr' 
anpreciablc co;~t~ Thi~; approacl1, ho'I--Jevcr, may ncYt b0 rc;alJ,~tic, dr_~_~..rer:-~ 

tend to rc:;_i:::; t carpooling efforts. Ii: would take: "severe" travel rc:~tr:i ct ion; 
to ;~et rnorc t-:han a fourth of pr'esent "loner"" t:o carpool. 

The "ul t :mate" c::av_inp:s in energy from a sv1i tch of pa:3';en;o:er·~ frorn 'tuto­
mob ile~; tu urban transit (either Pail or bu:;) is only l. 8'1, acccr ':Lir,g to the• 
DOT report. l1ore c:fficient autornoL:il":" operated at lovrE'r ::rePd and C()''"'"'2_Pd 
vrj th carpool in.P: Hould save ?6. 896. 

Shifting pa;c;sengers and freigrrt from automobile:;, bu::::es ;,md Lruck:; to 
tr•a:rL .1nd other JIHSc~ tr'ancdt Houlcl make d total ;_;avjrw of 8.1% a: an inve:::;t­
ment cost of $29.2 billion over 15 year-c;. 

Tr-avel Needs Best Met by Car-s, Trucks 

The rederal Bureau of the• Ccncc;us compiled c;tatistics f'or the 125 LP• c::' 
metropolitan areas, to determine Hhere people live in relation to tlte.ir ·lolls. 
It Has found that only 18% of the wor-k force commute t:o j o1y; in the c i hr i r·nn: 
oul:lyinp; residential ::trPd.';. 

These tpaveJ modf'""Uc:e c::tcJt:ist:ic:; coincic!r: vritl! lJ .. Co~rrk'f'Cc r:_rl\'r::-
fil':ur-es sLoHinp: that over 80% of all Hork tY'i ps arC' pa:c;seng,cr •::<'U' c;r tru,.i 
According to the U.S. Department of Tram:noFt:11:ion figures, '1190 ()t d .l lrin c 

made by Americc1w;, i:o any desi:inal ion for any purpose, .:tre by private -: r.:m::­
portation. 

Advantages of Bus Shown 

A DOT report:, "J:valuation of Ra_il id Transit and s 1\uc"O ~··Tvic· 

in the Ur>ban Commuter Market" (clone c1 private firm), shoHc:d that t"·r·· .n~;Jt 
tr-ips mostly by rail coc~t more, pollute more and usc more enerc':Y tnan ho:;r• 
exclusively Ly bus. 

Total tr-ip costs vrere arproximately tHice as p;reat for rail as for bus. 
Th(~ diesel bus was clParly superjor to the conJ,ination of rail and bus-wagon 
(used as a col1 ector) on pollutJon gpounds. 



The conclusion: "Based on our comparison of the f-ul 1 co:; U; of r>il i 1 and 
express bus systemc~, it seems difficult indeed to ju~;tify nr,w rail :;vc~tc·m:.;." 

'Trucks, Trains and Truth' 

The Department of Research and Transport Economic. of the American 
Trucking Associations, Inc. , goes into elaborzcJte details to "debunk the roil 
energv efficiency myth" raised by a U.S. DOT news relE:asP and "a clever !J it 
of deception" in railroad advertisinr;. The conclusion ic; that ~;rtipper .;urve·v::c; 
conducted by the U.S. Bureau of the Census. ."show quhe convincingly that 
intercity transportation is now rationally divided between truck: and r<dl­
roads on the basis of size of shipment and length of haul." Shipntents weighinp: 
less than 30,000 pounds and traveling less than 300 miles are predominately 
by truck; heavier shipments traveling longer distances go by rail 55% to 62% 
of the time. 

"Optimum transportation energy efficicncy will only be? realized >~Len 
each form of transport is allowed to improve Llle efficiency with '.-ihtd! it 
per·forms those transportation services it can handle t.e:-:.t," thE:· :; tai:emcnt 
concludes. 

The last three pages of this "Energy racts" 1>ooklet r·eprint: rind i ng of 
the TCEA Urban Mass Transit Comm:it:tee, as approved by the l:xecutive Cormnittcr'~ 
a pol icy statement of the Better Roacts D Transportatirm Council, of which T~J:.ZA' ~-:: 

Cene Robhins is president, and an "Urban Transportation Pcr.:;pecti.ve" d:i.scuc;:c;in?, 
a nPw approach to the Dallas-Fort Worth Pc~ional flin,or!:. 

1 t should be noted that out of the Urban Ha::-;s Tr~m~;j t /\dv :i.c;c,rv Counc i 1 
report greH a Texas Good Roads memberc3hi p act ion renarn irw that verwrcl~Jle group 
"the Tcxa.'3 Good Roads/Transportation Association." Tk' apDr'over:l ,-~tat-cmcmt 

l'r:::commended that T~RA "broaden its scope of inlerec~t" ancl c;upport ;;ta::;:; tr;m:;­
portation as Hell as highways. EstabJj shment of a c~t,ortc d·:;oart:ment resnon.;it,lc 
for the development of both modes "cooperatively cmd to tJJ,-_i_r optimum rontial" 
were also favored. 
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Compo rison 
of Efficiencies 
By John H. Jennrich 
Writer/Editor 
Highway Users Federation 

One of the hottest topics in the 
past year has he(~ll (~rwrgy- or, 
more appropriat<dy. the lack of 
it. 

Citizens throughout the na­
tion have been asked to r:onserve 
energy- in their homes. offices 
and in one of the most vit<ll 
factors of modern society: 
tra nsporta ti on. 

Studies show that onP of the 
major uses of energy is to move 
people. This is true now and will 
become increasingly important 
in the future. 

Because of this, measurements 
and comparisons of alternative 
transportation systems are cru­
cial to sound planning for the 
future. If system A costs the 
same as system B, but uses half 
as much energy, why not go with 
system A? Or, conversely, if 
the two (or more) systems are 
about the same in energy con­
sumption, but one costs con­
siderably less than the others, 
why not .go with the less expen­
sive system·~ 

To provide the facts to answer 
some of these questions, re­
searchers at Alan M. Voorhees & 
Associates, Inc. compared en­
ergy efficiencies for several 
basic types of transport modes. 
While the major emphasis was 
on urban transportation, effi-
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ciencies of intercil\ travel were 
also summarized for compari­
son. 

COMPARISON MEASURES 

Comparing energy sources-­
r:oa I and gasol in(~. for f~xa m pie--­
is a little lik(~ comparing apples 
and oranges, until you realize 
that apples and oranges are 
compared everyday in terms of 
their calories or energy-pro­
ducing units. 

Same thing with coal and oil. 
Voorhees researchers converted 
coal and petroleum products 
into British Thermal Units 
(BTUs), then converted that 
back to an equivalent gallon of 
gasoline, which contains 125,000 
BTUs. This allows vehicle 
efficiency to be expressed in 
terms of fuel economy, or miles 
per gallon of gasoline·. 

Besides gasoline. the two 
other energy sources commonly 
used for personal transportation 
are diesel fuel and electricitv. 
more than no percent of whi~h 
is producerl by coal. oil or na­
tural gas. For this study, diesel 
fuel, which has an energy con­
tent of 138,000 BTUs per gallon, 
was converted to equivalent 
gallons of gasoline by applying 
a factor of 1.11. Electrical power 
loses two-thirds of its energy in 
the conversion process and 
transmission lines, so a factor 
of 0.33 was applied to account 
for these losses in efficiency of 
the vehicle system. 

But vehicle economy is only 
one part of the equation. The 

other part is actual use of the 
transportation system, which 
may he expressed in terms of 
passenger miles per vehicle 
mile. 

Combining vehicle economy 
with system use produces a 
comparison measure expressed 
in terms of passenger miles per 
gallon (pm/g). This measure is 
the crux of the Voorhees study 
comparisons. 

VEHICLE FUEL EFFICIENCY 

One common assumption, the 
Voorhees researchers said, was 
that electrically powered 
vehicles are more energy effi­
cient than gasoline or diesel 
powered vehicles. 

Not so, they found out. The ef­
ficiencies in terms of propulsion 
per unit of energy consumed 
hy these systems are about equal­
approximately 15 percent. The 
principal difference is the point 
where energy losses occur. 

For the automobile. energy 
losses occur within the engine: 
for electrically powered ve­
hicles, most of the energy losses 
take place at the electrical gen­
erating plant and in electrical 
distribution lines. 

With conventional ground 
vehicles, weight of the vehicle 
and operating conditions of the 
system, such ilS speed and fre­
quency of stops, primarily de-



VEHICLE FUEL ECONOMY 

ANNUAL ANNUAL ANNUAL FUEL ECONOMY 
VEHICLE FUEL EQUIVALENT MILES/GALLON 

MILES UNITS GALLONS OF GAS OF 
(BILLIONS) (BILLIONS) (BILLIONS) GASOLINE 

PASSENGER CAR 986.4 73.12 gal gas 73.12 13.5 

Urban 519.0 43.30 12.0 
Rural 467.0 29.80 15.7 
Standard 11 .1 
Compact 21.7 
Standard, urban 9.9 
Standard, rural 12.9 
Compact, urban 19.3 
Compact, rural 25.2 

TAXI 9.0 

DIAL·A·BUS 5.2 

NYC SUBWAY 0.3727 2.062 KWH 0.171 2.2 

TRANSIT BUS 1.47 0.314 gal diesel 0.379 3.9 

0.030 gal gas 

BART 5.5 KWH/Mi 

=2.2 mpg 

EXPRESS BUS 4.4 mpg (diesel) 
=4.0 mpg (gasoline) 

VAN (POOL) 10.0 

INTERCITY BUS 1.280 0.186 gal diesel 0.237 5.4 

0.031 gal gas 

Vehicle fuel economies were determined from basic operating data in terms of vehicle miles of travel and fuel con­
sumption. Economies were estimated for new systems and those with incomplete data. Heavier vehicles are generally 
used for rail systems; therefore, rail vehicles are generally less efficient than buses in fuel used per seat mile. 

terrnine vehicle efficiency. 
Because heavier vehicles are 
general!\· used for rail svstems, 
rail n~hi.cles are generally less 
efficiPnt than buses in terms 
of energy consumed per seat 

·1 
flll!C. 

VEHICLE OCCUPANCY 

The Voorhees consultants 
found that if mass transit is 

going to be efficient, it must not 
only have efficient vehicles, but 
they must be heavily used. Ve­
hicle usage is measured on the 
basis of passenger miles of 
travel divided bv vehicle miles 
required to pro.;ide the service, 
including vehicle recirculation 
requirements. This recirculation 
-or deadheading- means that 
average transit occupancy, bus 
or rail, is only about one-fourth 
of what it appears to be at its 

peak usage. In spitP of this. mass 
transit is at its most efficient 
during peak usage. Conversely, 
one characteristic of automo­
bile use is that occupancy 
reaches its lowest levels during 
peak hour periods. 

COMPARISON OF URBAN MODES 

Bus and r;Ii] systems get 
about the sanw energy efficien-
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VEHICLE OCCUPANCY 
(Passenger Miles per Vehicle Mile) 

r:il~S fur m<tjor citi1~s. tht~ Voor­
ht~~~s rcst~drclwrs found. Bttt 
tr;msit dficiency goes down 
\\ith rt~duced size and density 
of cities because of lovver aver­
age occupancies. This affects 
hus tr<1nsit only, of course. he-

f+uhway User Quarterly/SurTlrner 

I 
Occupuncy I 

' 

MODE 
ALL DAY 

PEAK HOUR 
PRACTICAL 

AVERAGE MAXIMUM 

PASSENGER CAR 2.2 1.6 3.5 l 
Work Trip 1.6 I Intercity Trip 2.9 

I 
'1 

TAXI 1.0 2.0 3.0 I 
I 
I 

DIAL-A-BUS (Haddonfield) 1.1 2.5 4.4 i 
DIAL-A-BUS (Prototypical) 2.0 3.0 5.0 

~' 

I 
! 

BUS TRANSITa 9.0 18.0 25.0 I 
300,000 population 6.0 12.0 20.0 
3,000,000 population 12.0 24.0 30.0 

NYC SUBWAY 23.5 50.0 60.0 
I 

CHICAGO SUBWAY 15.3 32.0 40.0 

BARTb 21.1 40.0 50.0 

SHIRLEY HIGHWAY 13.7 16.4 20.0 
EXPRESS BUS 

VAN POOL, 3M n.a. 9.2 10.0 
VAN POOL (Prototypical) n.a. 7.0 10.0 

INTERCITY BUS 20.0 n.a. 30.0 

aBased upon review of published data and analysis of toad count studies 
conducted by Alan M. Voorhees & Associates, Inc. 

bBased upon 1975 projected ridership. 

Unlike public transportation modes which achieve maximum occupancy 
during rush hours, automobile occupancy reaches its lowest value during the 
peak periods. This characteristic creates the need for public facilities. 

cause sm;dlt~r citi1~s simply don't 
ust~ rail transit. 

Commttlcr-oril~lltccl transit 
mod1!s, lwcallS(! thl!y'rt~ geared 
to t lw higher occti pan cy rates 
of peak-hour work trips. have 
rcl<ttivcly high PIH!rg~ efficiency 
r<tleS. Comn1ul1~r r<~il .~\·stems, 
v\·hich h<tvt! for many·\ ears 

served suhurh<tn work trips to 
central cities in st•veral of the 
l<trger metro an~as. hav~~ an ef­
fir:iency v;duc of 4:l.fi pm/g. The 
Shirley Express Bus System go­
ing from Nmtlwrn Virgini<1 to 
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ENERGY EFFICIENCIES OF URBAN MODES 

VEHICLE Occupancy Passenger Miles/Vehicle Mile Energy Efficiency Passenger Miles/Gallon 

FUEL 
-r PEAK HOUR I PRACTICAL ! 

I ECONOMY ALLDAY ALL DAY PEAK ! PRACTICAL 
(mpg) AVERAGE I i MAXIMUM AVERAGE MAXIMUM 

I I 
: 

GENERAL TRAVEL MODES 

Passenger Car 12.00 2.2 1.6 3.5 26.4 19.2 i 42.0 

Standard 9.86 2.2 1.6 3.5 21.7 15.8 I 34.5 
Compact 19.31 2.2 I 1.6 3.5 42.5 :}J.9 67.6 

Taxi 9.00 1.0 I 2.0 3.0 9.0 18.0 I 27.0 I ! 

Dial-a-Bus 5.20 2.0 3.0 5.0 10.4 ' 15.6 26.0 

I 

CONVENTIONAL I 
TRANSIT MODES 

Bus Transit (U.S. average) i 3.88 9.0 i 18.0 25.0 34.9 69.8 I 97.0 I 
300.000 pop. I 3.88 6.0 12.0 20.0 23.3 4ti.6 77.6 
3,000,000 pop. 3.88 12.0 

I 

I 24.0 30.0 46.6 93.1 116.4 
Rail Transit (NYC) 2.18 23.5 50.0 60.0 51.2 109.0 1:}J.8 
BART (anticipated) 2.20 21.1 40.0 50.0 46.4 88.0 I 110.() 

Rail Transit (Chicago) 2.18 15.3 32.0 40.0 31.8 66.5 83.4 

EXPRESS TRANSIT MODES I 

I 
I 

Commuter Rail 43.6 50.0 65.0 
Express Bus 3.95 13.7 16.4 20.0 54.2 64.9 79.2 
Van Pool 10.00 n.a. 7.0 10.0 n.a. 70.0 I 100.0 

I 
I 
I 

This chart lists occupancy rates and energy efficiency rates for various urban travel modes according to ali-day averages, peak hour performances and prac­
tical maximums. In larger cities, conventional bus and rail transit provide similar peak hour energy efficiencies. Lower occupancies reduce transit efficiency 
in smaller urban areas. Among express transit, the vanpool has an energy efficiency of 70, compared to 64.9 for express bus and 50 for commuter rail. 

'----------------~·------~---- .,-,~~ ~--~-~--,---~~-------------
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ENERGY EFFICIENCIES OF URBAN PASSENGER 
TRANSPORT MODES 
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LEG END 
Average 

Wllllll lllllllllll Pea k Hou r Loading 

c==:J Potenti al 

The ene rgy e ffi ciencies of a lt e rna tive u rban modes ta bu la le d on page 14 a r e d e pic te d gra phica ll y he re . The modes 
a re arra nged to faci lit a te com parison of modes des igned to provide si m ilar ser vices. Exce pt for r a il tra ns it in New 
York City, bus tra nsit in c ities of 3 million po pula tion is the most e ffi cien t on average, pe ak a nd pote ntial load hgs . 

Washin gton , D.C ., has a n 
e fficiency va lue o f more than 
50. 

\\'ork trip poo ling w ith a ut o­
mo b il es ca n achieve e nergy 
e ffi c ie nci f!S e quival e n t to those 
of e xpr ess transit sys te ms - up 

H1ghwa y User Ouar·terly/Surrrrer 

to 50 pm / g for a ca rpool of fi ve 
occupan ts. Uut mos t c<Jr pouls 
have tw o or thr( !(! occ upant s , 
not fi ve. For an <lver<~gc ca rpoo l 
occupancy of 2.5 , the eff ic ie ncy 
is onl y s li ght ly b e tt e r th an that 
ac hi eved fo r a ll purposes in a n 
ave r age automobil e, w hic h is 

1!i.4. Vanpoo ls. on th e oth er 
h ;md. r( :g ul ar ly a c h ieve e ffi ­
c i(:nc ies in excess of 70 pm / g. 

Th e imp o rtan c(: of V(! h icl e 
occupancy in d e te rmining effi­
c i(:n c i( !S c;1nno t lw ov e r -e mpha ­
s ize d , th e Voo rh ees co ns u lt a nt s 



PASSENGER MILES PER GALLON OF GASOLINE 

STANDARD AUTOMOBILE 

COMPACT AUTOMOBILE 

VAN POOL 

LOCAL BUS, 300,000 POP. 
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ENERGY EFFICIENCIES OF TYPICAL WORK TRIP BY MODE 

AND MODE COMBINATION 

(10 Mile total trip length; 2 miles access distance to express transit and composite 

automobile for mode combination trips; peak hour occupancies.) 

* Number of passengers 

100 

As shown in this bar graph of energy efficiencies for a 10-mile work trip, energy savings would result if workers 
decided to ride in carpools. The local bus in cities of three million population is by far the most energy efficient, ex­
ceeding all forms of rail and express bus. But the vanpool and compact car with four people are strong contenders. 
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The three types of personal trips are work trips, misce llaneous tr ips to shopping centers, schools or to the doctor, and 
pleasure rides or vacations. Work trips account for one-quarter of all tri ps. They are conce ntrated in congested areas 
along transportation corridors during limited pe riods of time , creating traffi c flow and environmental problems. 

sa id . But. th ey add e d . it "s hould 
be r ecogni ze d th a t ve hi cle usage 
\·a ri es ove r a w ide ra nge. d r!­
pe nd ing up o n ur ba n size an d 
for m . as \Ve il as tr ave l att itud es. 
cha r acte ri st ics a nd pa tt e rns ." 

TYPICAL WORK TR IPS 

T he re ar e thr ee typ r! s of ]H!r­
so n a l trip s : 

l. Wo rk trip s. Acco unt ing for 
a bout on e-quar te r of a ll tr ips . 
t h e ~ · te nd to he conce n trat e d in 
r:e ntr a lize cl . hi gh ly d ev~! l o p e d 
areas a nd a long tr a ns port a ti o n 
cor rid ors. Th is in te nse co nce n­
trati on is one of th e major trans­
por ta ti on prob le ms fa c ing citi es 
- pea k hour tr a ffi c co nges tion 
nncl th e e n,·iro nm e nt a l pro ble ms 
associa ted w ith this r.o nges tion . 
T he Voorh ees e ngin ee rs con ­
si d e r thi s to he th e most im por­
t<~nt catego ry as fa r as co m p a r i­
so ns and pot e n tia l improvr!-
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m e nt s a re c: oncc rt H! d . 
2. M iscc ll a tw ott s tr ips. 'l' h r!S<! 

incl udt! s hopping. pe rso na l 
hu s int!ss. medi ca l tr ips a nd so 
forth . Ce tw ral ly a lltllll fi ve 
mil es in le ngth , th e y have a n 
unfoc use d. sc<ltt e rr !d p;1tt c r n 
h<1rd to serve by c:o nvc nti o n;II 
m<ISS lr<lll s it ex ce pt in are as Ill' 
m od e ral f! to hi gh d n ns it y. 

:l. Pl e; ts ltrc rid r!s a nd vaca­
ti o ns. Th ese de rw nd on thr ! c:o n­
V<! n ie n t a nd in t!x pc ns ivr! li S<! of 
p r iv; ll e allt omo!Jil cs Hnd ge nera l­
!:-.· d o not in vo lve a c ho ice a m ong 
mod es of transp ort a ti o n. 

For th e wor k trips. th ere a re a 
large nt tmber of a lt e rnati ve 
mod es of tra ns po rl ;lli o n a nd 
co mb inat io ns of thesn mod es. 
For a typi cal tO- mil <! comm ut e, 
th e wo rkt!r ma y dri vt! a lone - as 
mos t commut e rs d o - he m ay 
ca rp ool or he m a y li S<! il for m 
of pub lic: trans port a ti o n [bu s or 
ra il) . Comhi n< ltions a rc pos­
s ibl e . such as dri v ing to <Ill ;til -

d ay pa rking lo t a t a n ex press bus 
s t;1li o n and riding th e rf!SI of lh r! 
way wi th SO ol hr!r peoplr!. 

J\ real ist ic c:om p ;1 ri son of f! ll­
crgy df icinn c:i r!s of typi cal work 
trips i nc lud r~s how passengers 
g<!t to suh ll r h<l n s tati ons if th ev 
c hoose tn use ex press btiS or . 
r ;I il I'm th e main par i of tlw ir 
tri p. 

In additi o n to info rm ;Iti on on 
lht!S<! work tr ips a nd cnm!Ji na ­
li ons prov id t!d hy th e VtH Jr het!S 
co ns ul t<lllls, <mg in t!l!l'S at the 
l lighway lJsers Fed erat io n have 
co ntribu te d da ta for a more co m ­
ple te loo k a t a ll pr ac ti ca bl e ur­
ba n mod es of transportation . 

The fol low ing is a co mp a ri so n, 
in ordt~r of eff ir. ic nc: iP.s, for a 
typical comm ut e of 10 mi les. in­
cl uding whe rr! a pp licahl r! a 
hot! S(! -Io-lrans il s ta tion mi ni -
tri p of two rnil <!S foll owt!d by a n 
e ight -mil t! cx pr t!ss rt in into th e 
cit~ ' : 



ENERGY EFFICIENCIES OF INTERCITY PASSENGER TRANSPORT MODES 

PASSENGER MILES PER GALLON OF GASOLINE 

0 50 

PASSENGER AUTOMOBILE t.:~.:.:<·:.:.:·>:.:.:-:·:.:£·: _..__I __ __, 
I 

BUS 

I 
TRAIN :::::::::::::::::::::::::::::::::::::::::::::::1 

I 

100 

I 
1 

150 200 

l 

LEGEND 

{::::::::;J Average Loading 

0 Maximum Loading 

250 

The automobile has substantially higher e fficiency for intercity travel than for urban travel because of improved 
fuel economy and higher passenger loadings. The intercity bus, with an energy efficiency of 108 pm/g for average 
loadings, is more efficient for intercity travel than train, which has efficiencies halfway between auto and bus . 

MODE PASS. MILES/ GAL. 
Wa lk-in / Rapid Rail [N .Y.C. ) 109 
Local Bus [3 mil. pop.) 93 
Sma ll Auto [4 occupan ts) 72 
Vanpool 7 0 
Walk- in / CTA [Chicago) 70 
Small Auto (3 occupants) :ifl 
Local13us (300 ,000 pop.) 47 
Standard Auto (5 occupants) 45 
Park-Ride / Rail Rapid (NYC) 42 
D i al-Bus-Express Bus 40 
Park-Ride/ AART (San Frnn.) 39 
Small Auto [2 occupants) :l8 
Standard Auto (4 occupants) 37 
Park-Ridc / CTA (Chicago) :lfi 
Park-Ride/ Express Bus :i5 
Park-Ride/ Commuter Rail :r1 
Standard Auto [3 ocr:upants) 28 
Kiss-Rid e/ Rapid Rail I N YC) 25 
Kiss-Ride / BART (San Fran.) 24 
Kiss-Ride / CTA [Chicago) 22 
Kiss-Ride / Commu ter Rail 20 
Kiss-Ride / Express Aus 22 
Sma ll Auto [1 occupant) 19 

Standard Auto [2 occupants) ·19 
Sta nd ard Auto (1 occupant) 10 

INTERCITY TRAVEL 

Th e most dficicnl way l ogo 
r rom one city lo I hf! I H!X t b y 
grotincl lransporlalion is thr ! in-
INcil y bus. w hi ch IIH! Voorhr!<~S 
cons ult ants found to gf!l 'IOH 
pm / g. This was followecl hy 
compact automoh il <! (7:1pm / g). 
int ercit y train (72 pm / g) an d 
standard <llllomohi l r! [:17 pm / g). 

CONCLUSION 

1-:ss<!nliall y wha t llw Vomh<!f!S 
sltHiy points lois that th1! 
ordinary di esPI -powr!I:nd loc; tl 
h11s is as c1wrgy dficir!nl as 
Amerir:a's most high l v lotii!·!cl 
rapid rail syslnms in ;:ily OJH! ra -
l ions. 

A nd wh!!ll the lr<Insil syslf!lllS 
jliiSh Oil( into lllf! SIIIJilriJ~. ilS 
lhny ar1! doing lll!JI'I! <IJifiinorl!, 

th e local buses ge t two lo thn!f! 
limes <IS many p<Isse ng r! r miles 
W!r g<IIIon as do r ai l syslr!ms. 
Between cili!!s, llll sl!s stil l oui-
JH!r fo rm thr! lr<Iins . 

In iidcl ili on, of Clli ii' SI!, o llwr 
sltHii~!s h av1! shown hllSI!S l o lw 
Ltr l ess f!XJll !nsi vr! and morr! 
fl cx ihl!! in routing lh<In fix ed 
r ;Ipid r<Iil sysll!ms. 

Th e logic<II conclusion i s thai 
improvr!cl , modl·! rn htisns m<I y 
provicl n lh !! kl!~' lo mass tran sit 
of lhr! ftiitll'f! . EV!!n in Nr!W York 
( ; il~·- lhc I!XC!!plion to !!VI!r y 
lr<Inspmlation rill!! - c il v hu s1!s 
do nearl y as we ll <IS r<Iil. But 11 0 

olhr!r city I!VI!Tl i!pproachr!s N r!vV 
York City's JHlpllLllion d1 !nsil\'. 
which Voorhr!I!S rr!Sr!arch<!rs 
h<Ivr! shown lo IH! orw of lh!! kl !\ 
facto r s in lr<lllsporlillion sys-
l !!lllS, p;11·1ic1IIilrl~ · so for fix1!d 
rilil. 0 
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Factors 
Affecting Demond 
By Gerald M. Bastarache 
Manager, Media Relations 
Highway Users Federation 

Publi c con ce rn about gaso li nt~ 
co nsum!Jtion on our stree ts ;~nd 
road s rna\· hm·e vvan e d since 
last wint ~ r · s dramatic fu e l 
crunch , but th e exp e rts cont inu e 
to keep transportation e nergy 
demand under a powe rful 
microscope. 

T h e e nginee ring co nsulting 
firm of A lan M. Voorht~ es was 
dbl e to !Jin down a hos t of fa c­
tors affe cting transportation 
effic iency. Th e Voorhees spe­
c ia lists d e taile d th e cur r t ~ nt and 
p rojt!cted s it uati on in a utomo­
b il e fu e l us e and wha t happens 
!J y s hifting to oth e r transporlil ­
tion mod es . 

Th e pr ec ision of tht ~ d<1t<1 is 
impre ssiv e . Cu lling tlw h;m l 
sci e ntifi c c \·id c nce f!'l)lll tlw 
conve ntional \Visdom. lh1 : fol ­
lowing pi c ture of automobile 
fuel e conom y eme rges: 

\\'e ight of the car is tht~ Lu·gest 
si ngle fac tor affe cting fu e l con­
s umption. according to Environ ­
me ntal Prot ec tion Agency re­
sea r ch . A two- ton car ge ts ahottt 
ha lf th e mil e age of a 2.1100-
!J OUnd car. a nd th e tr e nd has 
bee n tow a rd he av ie r cars. In 
1962. the average car bought in 
th is cou ntr y we ighed 3.4:!1 
pounds ; 1U yea rs la ter . the ave r­
age ne \\' ca r tipp ed th e sca les at 
:Uitifi pounds. a se ven pt : rt : t ~ nt 
i nCi l! <IS!J. 

H •gl1w a y Use r' Ouart erly/SunY ner 

Voorhees eng in e1~ r s poin t1! d 
uut th a t saftJt y benef it s asso­
ciated with la rger cars m<t y por­
tt:nd even less ftlld euJno m y if 
th1J Hl75 and 197!1 pr o tot ype ve­
hicl es are r e pr escn t a t iw~ of 
futur e we ight tre nd s . 'f'h1 : l J.S. 
Department of 'l'ransportatiDn·s 
ex per im e nt ;d sa fe ty <:<I rs wt:ig h 
up to 5,DOO pound s. for exam pi e . 

On tlw ot lwr hand, the re po rt 
poin ts out th a t r ecen t tr e nds in 
sa les have see n co mp<~ c t and 
subcompact ca rs rising from a 
4uarter of th e new ca r market 
in 197 1 to a lmost 40 perce nt in 
197:l . 

" If new car sa les of co mp ac ts 
and subcompacts con tinu e a t 
this ra te, " sa ys th e Voorh ees 
re~Jort, "a significa nt reduction 
in fu e l co ns umptio11 will he 
achieved w ithin fi vtJ \' ':ars. " 

Public transJHJrt ;ilil lll ve hicl1!s 
operate und1:r th e S<l ll lt: we ight ­
fu e l co nsumption pri11 c ipl e. The 
Standard Light Rail Vt dlicl e 
(SLRV) d ev e lo pe d by the U .S . 
Department of Transportation is 
abou t twice as e ffi c ient as co n­
vent iona l stre e t ca rs of th e ty pe 
used in Uo s ton , for (-!xam pl e . 

Engine design is pinpoint e d as 
another major factor affecting 
fu e l eco nomy: 

• Conve ntio nal e ng in es are 
highly d e ve loped and effic ien t 
a t pre se nt. a nd even th e la rgest 
can meet Fede ral e missions 
s tandard s . 

• Rotary cum btJ s tion e ng in es , 
avai l<1b le in s m<~llcr e< lrs . are 
li ght e r we ight th an convt:nt ioJldl 
c ngitw s and potenti<~lly cost 

s<1ving. IH t t h <I VI! lu wer l!lll!rg~ · 
d fi c il ! l l t:~' . less horsepowe r. <I IHI 
trou!JI, : llll!l!tin g t: mi ssion s t<~nd ­
;~rd s. 

• 'l'lw most po p1d<tr p <tsst:ngt :r 
car di e s1!lengil ll! is less a ir 
polluting <1nd tlst:s l1:ss f11td th<111 
t:tJnve nti ona l e ngilws, hut is 
nois y. snwll y, lw<~ v y <t llll dC­
uJ it ~ r<ilt:s poo rl y. 

• Th e stra tifi e d chargt! engi111 : 
seems to offer <1 pot 1: nti<1l fm 
I1JSS fu e l 11se ;~ nd air pollution <1t 
less tooling cost th a n other 
e ng in e d esig n o pti ons. 

• 'l'h1: g<~s turbitw eng in e 
wou lu nut save energy, hut is <til 
<1ttractive alternat ive hec< IU St! ol 
its low emiss io n le ve l ;~nd multi ­
fuld cap <lbilit y, a lth ough it will 
re quir1: < lllditi on;~ l d e v!do p11H:IIt 
ht :forc co mm crci <d prodtt ction . 

• 'l' lw slt!<illl engin e has t!X­
tn :m,!J y lo w t:mission s . hut is 
not <I S !!fl'icit:Jit as tlu : cotlvt :n­
li ona l 1:ngint~. It s upt~r<tlitJnal 
problems and uncertain cust 
make it nnall r< lct ivc ;~t prcse1it. 

• Electrica ll y powered c<trs 
have a m;~jor <tdva 11 tag e of con ­
se rv ing limit ed I H~ trol eum s up­
pli e s ;~nd reduci11g ~ ~ missi ons , 
a nd are often suggt~st ed as tlw 
urban car of th e fultt rc . Bat ­
te r ies provi ding adeqt tate dri v­
ing di s ta nce range mu s t be 
d e velope d, and th e ene rg y and 
env ir o nm e ntal ue nef its wi ll 
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FUEL ECONOMY VS VEHICLE WEIGHT. 1973 AUTOMOBILES 

Auto we ight, according to a study hy the Environm e ntal Protection Age nr:y, is the la rgest fa cto r affecting fuel con­
sumption. As indicated ahove, a 2,000-pound car was found to gel ahout twice th e mileage as a 4,000-pound car. Auto 
weights have increased in recent years , and Federal governm•~nt experiment a l ve hi cles weigh up to 5,900 pound s. 

d ~ ~ pt ~ nd I a l').!t:l ~ on I ht : dfic i ~~ nc~· 
td. lht; c l t~ clric; d gt~ l lt~l' < iling 

pl<111ls . 

SPEED CHANGES COSTLY 

Th e V oorht !l!S s l 111h· IWit :s lh<il 
<IS lllllt:h (IS -111 Ji t: l't:I!IJI t .!' lilt ! 
t! tlt!l')!\' \\ ' <! S i t~ in tlril<l ll dri \ ' illg is 
t:d liSl!~l IJ~ ch<tll)-WS in SJ!t !t: d . 
l 's ill ).! <1 "h y brid 1:1 1gi 111: ... w hich 
t:o mhin L~ S a ht:al t: ngi rll : w ith <I l l 
v 1w rgy sloragt; sys lt!lll such <I S <1 
!Jallt!l'\. is cilt :d dS IIIII ! Wd V ttl 
rt• duc;: this proh l t:nl . -

l·:111ission cu ntrol dt :v iu:s, <1ir 
t:II IHi i liollill).! i ll!d <l llltJIIJ ;ilit: 
l r ;r i i SIII iss io i JS ;d so l't ~ drlt:t! fuel 
d fit : i t:nc ~ · . ;~u ; ordin .~ lo ll 1c 1'1 !-
JH JI' I. ,\u ;ording ltJ I·: P,\. t!lllis -
;, itJII Cl JI I II'OI dt :V it:t !S l't !dt l t:t! 
t:rwrgy dficiency hy ;dmost 
t:ighl percent in urhan ar1:a s; a 1r 
condition ing caus1:s a n in t: Jl t! l' -
u:nt f111:iloss on a year- round 
d\·e r age. rising to as IIllich <Js :w 
perc ent on a hot day. Aulom<ili c 

lr;rnsmissions. li St: d i t t t:tllniJi lld -
lioll w ith t:missio n t:triJ irol 
de v ices. 1:111 flit:! t!t:o rtolll\ ' h ~ · 
, t!Jo tll l \1\' ll Jll ~ l't:l!l ll. 

To bt : rt :; di slic . it 's tliJI <~I .rll 
l ik c l \ thai t!lllissitlll Li ll!lrol s. ;~ ir 
t:o111 li tio ning. <l tHI <llliotn<lli t: 
lr ;rnsmi ss i orl s <11'1: goi ng ltJ g tJ . 
N or dot :s llw rt :porl suggt: s l s trch 
<1 thing . Wh<JI it dot :s suggt:s l is 
lh<~l h c llt:r 1:11girw dt :s ign w ill 
u lt i mat e l y <ll:hil :v c lower t:mi s-
s ions w ithout S<lt:rif i cing flit:! 
dfic i c 11t:y arH I tiJ<il f111d cot dd 
ht: save d if dri v t: r s ll s t:d air t:tJII -
ditioning onl y in hut we;~ lht:r . 

J.'<it:ltJI'S IIJ<il lilt ! Jlllhlit: 1:<111 d o 
StJJllt !lhill g <iiHJlll f ;rirl\· t !<!Sil\· 
<ll't : ;d su l·i .'< l t: d . lrn projlt:r l y i;l -
fLil t: d IitTS C<III Sl! 111 111'1' flll:lt :o ri -
SIIIIIJIIioll l wt:<II ISI ! of t he ill -
t:I 'I! <ISI!d rolling frit:litlll. /\11d 
IH :IIt:d l' <ll li ;d lirt:s <ll't : lltil just" 
rubht :r ;Ill tll <tll 's plm. ;tccording 
lo tlw Voorht:t :s rt :ptJrl: " Con -
vt; rsion to b e ll t:d r<1d i;~l lirt:s . ;1 
lllt !<!s urt: th;~l cotdd IJ1 : ftdl v itn -
plt ~ mentt : d in lwo 111 thn:1: yc ;~ r s , 

11\' tlldd l'l ~ diiU ! fut :i t:t lnSIIII1Jl tion 
I)\ fi VI! Jl l! l't: t! lll '" 

ll!!lli~r dri v ing h <~ hit s ;m d \ ·e-
hiclt ~ lll<lillli ! ll <l n t:l ! ll\' th e lllllill l' -
ill,~ p u bl ic co1dd ;~c hit : V t ~ " sub-
s I; 1111 i < Jl i Ill Jll' II\' I ! 1111 ! Ill S i II fIll ;I 
ct:tr l l tliTJ Y ... <ttHI t hi s is <1!1 <tl' t !<l 
w ht :rt : t! Vt:r y l1t 111 y t:<II J pilt:h i11 . 
'J'IJt ! I' I! JlOI'I SC:III'I!S j<ll :K ra!Jbi i 
s ta rt s, r;~p id I H ;~ king , hig h ac -
c t:le r<ll ion p ;~ ss ing. <IIIli CtJ nti! IHi s 
tha i "lilt: ~ ~ xlt : n l to \\·hich dri\·ing 
habits t:<lll h1 : illiJII'ovc d is l;~rg c­
h dt ~ JH ~ Illl t~llt upo n th e su ccess 
,,J· Jlllillic: c ducatio11 ;~nd drin~ r 

t:d u t:<~l io11 progr<lllls ... 
;\ l ig hlt ! l' fool tJII llw g <~ s p t:t Ld 

is tlllt: of iiJt: SC " iiiiJirll\'i ~d dr i \ ·-
ill g I! ;J!Jils ." The \ ' tiOI'h t't !S rt~ ­

St!<ll't:l!t :r s s01~ · 111 <~1 if yot l c ut 
\ 'IIIII' t:di',S SJII !t !d fr11111 7 11 [O !J IJ 

Ill Jill. ~ Oil t:lll fut:i t:IJIISliiii Jitioll 
l1 ~ · ~-1 pt:l 't: t ~ IJI; 111111'1! , if ~· ou 
dri v t: d sm;dl imporlt :d t:dl'. 

Tilt : rt : <J soll ~ · otlr c ar ust:s so 
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Poor streets and highways are major contributing factors to energy waste. Studies have shown that inadequate pave-
ments impede traffic flow and create congestion, increasing gasoline consumption 20 percent at 30 miles per hour . 

mu c h mor e gas at 70: aerody­
n a mi c drag and inefficien t gear 
ratios. says the Voorhees r e port. 
Impr ov in g the aerodynamic d e­
s ign of cars an d instal lat ion of 
o\·e rdri\·e tr ansm issio ns "could 
subs ta nti a ll y reduce fuel con­
sum ption a t high speeds ." 

POOR ROADS WASTE FUEL 

The Highway Users Federa­
tion . Th e Road Inform ation Pro­
gr a m. a nd othe r organized 
grou ps who have long tout e d 
better highways as fuel-savers 
hav e their logic horn e out b y the 
Voo rh ees report, wh ich flatly 
s tates that tr affic and roadway 
cond itions "have a major effec t 
on fu e l economy." 

The Interstate Highway Sys­
te m , generally acknow ledged as 
a fu e l saver. will result in a 20 
percent fuel sav ings when com­
plet ed, compa r e d to a t-gradP­
artcrials, says th e Voorhees 
report. 

H 1ghwa y User Quarterly/Summer 

Less apprecia ted IJ\ th e pub­
lic is th e fu e l cos t of i~<ldl y 
broken or patched pm·e m e nt. 
Far more th an a simple driving 
nuisance, such dcterimatcd 
roa d s and streets incrt:ase gaso­
lin e co nsumption by ~ o percen t 
for 30 mph tral'fi c. 

Freeways. if th ey are 
crowd ed, are n o barg<~ in e ith e r. 
H eavy traffi c loads, even with­
out traffic stoppages, can ca l up 
50 percent m ore fuel. Similar 
congestion on arterial s treets 
gobbles up 60 p e rce n t more fu e l, 
and a crowded downtown s tree t 
causes a whopping 200 percent 
increase in fuel use . · 

Highway planners <Ire we ll 
aware of th e difficulti 1:s in­
vo lv ed with rn<~jor ne w con­
struction in uld(:r urh ;tn arc<1s. 
Costs have skyrocket(•(!. ;1nd en­
vironmenta l cunsid(!r<~ ti ons 
have becom e crJJci;d. The Voor­
hees researc hers poi11t to low 
cos t op e rational improve ments 
as the way to sav<! fw :l in s uc h 
areas . 

For ex <~mpl e. a study in Ingl e­
wood, Ca l. , found that by sim pl y 
retim ing traffic li ght s on a {HJ-
int(!rsect ion street svstem. a 7t 
perce nt redu cti on ir; vehicle 
d e lay wo uld result, w ith a 13 
percent reduction in stops and a 
jump in average speed from 22 
to 30 mph. Fue l sav ings would 
am oun t to 19 percent during the 
7 a.m . to 6 p .m. period studied . 

Int e rsec ti on w id en ing and 
chan n e li za ti on are also m e n­
ti oned as ways to impro ve traf­
fi c fl ow and red uce delays und 
fue l consu mpti on. 

What wou ld happen if people 
s hift ed from cars to transit? 
Voorhees researc lwrs focus on 
th e sma ll ca pacity of our pres ­
en t tr ansit sys t<!m. which would 
resu ll in a fu e l sa v ings of less 
than four percent even if it wert! 



The potential impact of a commuter mode shift from auto to transit, such as the proposed U.S. Standard Light Rail 
Ve hicle above, is limited because of the rather small capacity of the total transit system . Even if a way were found to 
increase use of ex isting tr a nsit to maximum practical capacity, a fuel savings of less than 4 perce nt would result . 

The efficient movement of autos and buses over well-executed highway and street facilities produces immediate 
gains in the conservation of both time and energy and in improvement of the urban environment. Synchronized traf­
fi c signals, adequate lighting, pavement markings and channe li zed traffic are a few of the techniques available. 

Hi(Clhway U ser uarterly / Surrrrer 



This elevated section of 1-45 and U.S. 75 in downtown Houston is typical of the facilities that can reduce fuel con­
sumption through elimination of slow down-speed up dr iving. Improvements in traffic operations provide the best 
opportunity for fuel economy because of their low cost and the vir tual absence of negative environmental impacts. 

Highway U ser Quarterly/Summe r 



Carpools are cited in the Voorhees re port as an area of "great potential" in energy ~:onsei'vation. The energy effi­
ciency of a compact automobile with fou r occupants exceeds that of all forms of rail transit and express bus. Only a 
local bus in areas of 3 million population is more energy efficient. Inducements are needed for car pooling, however. 

used to its " maximum practical 
capac ity." 

As for expanding the transit 
system , th~ Voorhees study is 
vagu e ly optimistic. "For the long 
te rm, " says the report, "the 
potential r edu ction in automo­
bile tr avel which is possible by 
shifts to tr ansit seems prom­
ising." But how many people 
leave the car a t h ome is directly 
related to how attrac tive transit 
becom es , and the Voorhees re­
port says that appea l depends 
on "ch anges in government 
policies, changes in attitudes 
wi th r espect to transportation, 
a nd the integration of land use 
and tr ansportatio n p lanning." 

CARPOOL POTENTIAL 

Carpools , actively promoted 
b y the High way Users Federa­
tion , governmental agencies, 
a nd thousands of private busi­
n esses and industries, are cited 
in the report as another area of 

"great potential" in fuel 
economy. 

Stark realities intrude on the 
carpoo ling effort. however. The 
Voorhees report quotes a Los 
Angeles study s howing that 76 
percen t of non-carpoolers on 
the Hal lywood Freeway " would 
not be re cepti ve to carpooling 
regardless of inducement." The 
researchers general es tim ate is 
that less than a quarter of al l 
lone drivers would carpool un­
less severe travel restrictions 
were imposed, ami such restric­
tions "are not like ly to he ap .. 
plied except on a temporary , 
eme rgency basis as a result uf 
severe fuel s hortages." 

There are no instant solut ions 
in the Voorhees report to the 
problems caused by the trans­
portation d emand for energy, 
and the nature of the problem 
itse lf is not always clear. 

But a ce ntral, fundamenta l 
impression is conveyed by th e 
Voorhees analysis of automo­
bi le fuel consumption: facts are 
avai lable, and thev must be used 
to back up any de~isions on 

transportation ene rgy demand. 
Supposi ti ons, guesses, a nd op in ­
ions have no place in the 
deliberations on how we ge t th e 
biggest bang out of the sm a ll es t 
amount of fuel. 

Another distinct impress ion is 
that there is no one b ig thing 
that a ny one person -or organi­
zat ion , or government age ncy ­
can do to improve au tomo bil e 
fue) eco nomy. But there are 
many, many li tt le co nserva tion 
practices that indiv idu a ls and 
organized gr ou ps ca n do. A come 
binatio n of sma ll ac tions, from 
improved dr iver beh avior to 
wa tching the setting on a ca r 's 
a ir cond iti on ing, ca n save fue l. 

True , mor e research is 
needed. It a lso is true th a t m ore 
act ion plans are n eed e d. But, in 
the meanti m e, the re is sufficie nt 
data lo point the way to success­
ful p rogra ms for making our 
roads a nd s tree ts "save rs ," and 
not guzzlers, of our prec ious 
fuel supp li es . ~ 

H ighway User Quarterly/ Summer 



Study Says Highways Offer Best fuel Saving Measures 
Improved engineering of new 

cars and an increase in carpooling 
- with all motor vehicles traveling 
at re duced speeds- would provide 
the best way to save transport~ ­

tion fuel, according to a still 
unpublished report prepared for 
th e U.S. Department of 
Transportation. 

In contrast, the report discloses 
that the transfer of passengers 
from automobiles to urban transit 
facilities would result in a much 
smaller ene rgy savings at a much 
greater additional investment. 

The report. prepared by four 
researchers at the U.S. DOT's 
Transportation Systems Center 
(TSC) in Cambridge , Mass. , 
characterizes as fallacious many 
c I aims that large amounts of 
energy and money could be saved 
by shifting passengers and freight 
from rubber-tired vehicles on 
highways to railways and other 
rail transit facilities. 

E ntitl ed "Transportation 
Energy Conse rva lion Op lions," 
the report was completed last 
October by David Rubin , John K. 
Pollard, David Hiatt and Chris 
Hornig. The study which Jed to 
the repo rt involved ;,m examina­
tion of nine energy conservation 
opt ions in terms of how much can 
be achieved in energy savings 
within various time periods, and 
the cost of each possible achieve­
ment. 

The document carries an intra­
duction stating that the study 
results comprise wo rking 
papers of the authors which have 
not yet been approved by DOT 
officials. 

The energy conservation 
options are ranked in terms of 
" ultimate" savings as a percent of 
the total fue l energy used in trans­
portation by all modes of travel. 

Increa se d automobile effi-

ciency through better enginee ring 
of new cars stands as the best way 
to save fuel , with a more than 20 
percent savings in total energy 
used for tran sportation in a maxi­
mum time of 20 years at a cos t of 
an added $ 10 billion . 

Carpooling is in second place . 
wi I h a 13.9 percent energy savings 
within two years at a negative 
cost. 

Adding in speed reduction at a 
2.9 percent savings and a cost of 
$20 million brings possible overall 
fuel savings to almost 37 percent 
at a total long-term cos t of about 
$10 billion . 

The "u ltimate" savings in 
energy possible through a switch 
of passengers from automobiles to 
urban transit (either rai l or bus) is 
only 1.8 percent, according to the 
report. And thi s would require I 0 
years and an investment of $6.2 
billion . 

A swit ch of passengers fron 
autos to intercity trains and busc 
would save an additional 2.0 per 
cent, with a cost of $6 billion ove 
15 years. 

A possible shift from auto 
mobiles to bicyc les and wa lkin t 
was also considered by the stud) 
team. This would save an :tddi 
tiona! 1.8 percent of fu el at a cos 
of$ 2 bi ll ion over I 0 years. 

The energy savings from all o 
these a u tomobi le alte rnative: 
wou ld be 6.5 percent at :1 cost o 
$14.2 billion in new invcs tm en 
over 15 yea rs . 

This contrasts with the alterna 
live of more efficient aut omobi le; 
operated at slower speeds couple( 
with carpooling. which would save 
36.R percent in energy at an addi­
tional inves tment of $10 billion in 
about the same time span . 

Th e TSC report produce; 
(Continued on page 4) 

Report Says Highways Offer fuel Savings 
(Continued f rom page 1) 

similar findings related to freight 
shipment. 

Increasing the operating effi ­
ciency of trucks can save 6 .3 per­
cent of the total fuel energy used 
in transportation within 15 years 
at an additional cost or $3 billion . 

Increa sing al lowable truck 
loads could save another 3.2 per­
cent of energy fuels within 10 
years, and at a negative cost. 

Therefore, improved trucking 
efficiency, in terms of operation s 
and allowable loads, can save a 
total of 9.5 percent of energy 
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within 15 years, at a total inves t­
ment cost of less than $3 billion . 

Again hy contrast, the TSC 
report shows th at a shift of freight 
from trucks to rail s would save 
1.6 percent o f available energy at 
an investment of$ 15 billion ove r 
15 years. 

Th e report states that th e 
grand total savings by going th e 
highway route in energy savings 
would be 46.3 percent of total 
energy consumed by all 1 rans­
portation at an addi tional invest­
ment cost of about $13 billion 
over 20 years . 

The energy savings that could 

be obtained by shifting passengers 
an d freight from automobi les, 
buses and trucks to trains and 
other mass transit would total 
only 8. I percent at an inves tmen t 
cos t of $29.2 billion over 15 
years, acco rding to the study 
results . 

HIGHWAY USERS FEDERATION 



Transportation Energy Conservation Options 

ACTION 

Passenger Transport 

illCI•'dSC Autu EfftCil'IH.y 

Catpooi!IHJ 

Reduce Speeds 

(Using Motor Vehicles) 

Sh!ft foon1 A 1.JIU<.:; to Uii)ZHl fraJl'>lt 

Shtft ftorn A11t'" to llltctcdy Bu,, ""d Rati 

Shtft trorn Autos 1ll Btcyci<'S a11<1 WdikiiHJ 

(Ustng Ralls, Transit, Cycles) 

Freight Transport 

lnct(:dse Trt1ck EffiCIL~ncy 
lt1crr,ase Allovvdhl•: Ttttck l.o.1ds 

(Using Trucks) 

Shtl t ftum Tllwk'< h Hat is 
(Using Ralls) 

Grand Total Savings-Highways 

Grand Total Savings -Rail/Transit 

"Ultimate" Savings 

as Percent of 

Energy 

20.01% 
13.9(X) 

2.9C);J 
3G.Bt 

1 s~;. 
2.9(!'() 
1.8% 

G. ~J!'{I 

6.3°tlJ 
3.2(XJ 

9S'., 
1 61;{) 

1 C" ) ' 

46 3•"'· 

;Jt' 

Year to 

Achteve Maximum 

Savings 

70 yrs. 

2• ytS. 

3 yrs. 

70 yrs 

10 yrs 

15 Y" 
10 Y" 

15 VIS. 

15 yrs. 
10 'll s 

1 :) \1! ') 

Ei V" 
1 :> VI\ 

70 yt s 

1 ~-) . f I ', 

Additional 

Investment 

(billion$) 

S10.00 
ncq. 

s 0.02 
SlO 02 

s 6.20 ,, ,, 6.00 
s 2.00 

S14.20 

s 3.00 
llf.'!j. 

s 3 00-
Sl'J.OO 

Sl:,.oo 

t1ndcr $1~.02 

S?'J )0 

This chart shows the results of a study for the U.S. Department of Transportation of nine different methods 
for conserving fuel consumed in transportation, Each of the possible energy conservation measures is 
analyzed according to the potential energy savings, the time required to achieve the savings, and the 
additional investment required. 



TRAVEL NEEDS 
BEST MET BY 
PRIVATE CARS, TRUCKS 

The government has released new 
data on travPl patterns of America's 
11rban workers which help explain why 
tL(~ automobile is the most widely used 
,nethml of commuting. 

The Federal Bureau of the Census 
""ccntly compiled statistics for the 125 
largest metropolitan areas in the nation 
I those with populations of 250,000 or 
more) to determine where people live 
i;J relation to their jobs. The travel pat­
' i'rn<: discovered were so diverse that 
t: .ey dispel the theory that most people 
",mnmtc to jobs downtown. 

SUBURBS REACH PARITY 
WITH CITIES 

Essentially, the picture that emerges 
'("·cals that about as many people live 
;md work in the suburbs as live and 
H·ork in the central city. Of the entire 
'York force, only l 8 percent commute 

jobs in the city from outlying resi­
' k!:tial areas. 

F,Jr all of the Standard Metropolitan 
··t:l.l·istical Areas ( SMSAs) surveyed, 
i h(: commuting patterns showed that: 

" 3G percent of the people both live 
:tnd work in the central cities; 
• .34 percent both live and work in 
ilw suburbs; 
" 7 pC'rcent live in the city but work 
in the suburbs; 
• .') percent live in the metropolitan 
area (encompassing both the central 

city and its suburbs) hut work out-
9ide of it. 

DATA FOR BIGGEST 
CITIES SHOWN 

For the ten largest SMSAs, the corn­
muting patterns show an even greater 
suburban focus: 

o 29 percent both live anJ work in 
the central cities; 
0 47 percent both live an<.! work in 
the suburbs; 
o 17 percent live in the suburbs hut 
work in the city; 
o 7 percent live in the city but work 
in the suburbs. 
Thus, for the ten largest population 

centers in the nation (New York, Los 
Angeles, Chicago, Philadelphia, Detroit, 
San Francisco, Washington, D.C., Bos­
ton, Pittsburgh, and St. Louis) more 
than half of the jobs are outside the 
central city while little more than a 
third of the work force resides in the 
city itself. Thus, the statistics refute 
the contention that suburbanites pre­
dominantly commute to jobs in the 
central city. 

NEW YORK FOUND ATYPICAL 
The top ten list-omitting New York, 

which has the greatest number of work­
ers who both live and work in the 
central city-shows an even more pro­
nounced suburban focus. The propor-

tion of people who live and work iil 
the suburbs increases to 50 percent, 
while the percentage of persons living 
and working in the city drops to 221 
percent. 

Data for suburban residents only for 
thP tPn largest S~1SAs shows that: 

o 27 percent work in the central 
city; 
0 73 percent wnrk in the suburbs. 

CARS MOST PREVAU::NT MODE 

Additional data from the stuclv show 
how the trip demands for a'll 12.5 
S~1SA's were met: 

o G8 percent drivP their own pas­
senger cars or trucks; 
o 12 percent are passengers in pri­
vate vehicles; 
0 G percent travel hy bus or street­
C>ar: 
• 2 percent use subways; 
0 

] percent use railroads; 
• 8 percent walk; 
• .3 percent use taxis or other con­
veyance. 
These travel m,ocle-use sta~istics co­

incide with U.S. Commerce DPpmt­
ment figures which show that over 80 
percent of all work trips are by 
passenger car or tmck. According to th• 
F.S. Department of Transportation\ 
Nationwide Personal Tramporta tiiln 
Study, 91 percent of all trips made hy 
Americans-to any destination, for anv 
reason--are hy private transportation. 
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WASHINGTON, D.C.- A transportation report from the 
federal government shows that transit trips mostly by rail 
cost more, pollute more and use more energy than those 
exclusively by bus. 

Additionally, the report raps its own sponsor, the Depart­
ment of Transportation and DOT's Urban Mass Transporta­

- tion Administration ( UMT A), for perpetuating a tran-sit 
system that limits the efficient utilization of low-cost al­
ternatives. 

The report, "Evaluation of Rail Rapid Transit and Ex­
press Bus Service in the Urban Commuter Market," was 
done by a priY'ate firm , Institute for Defense Analyses, for 
the DOT's Office of Transportation Planning Analysis. Date 
of the report is October 1973 but it was not generally 
known about until earlier this year. 

For the study, IDA ~et up a hypothetical but typical 13-
mile commuter trip composed of pas-senger collection in 
residential areas, an express run into the city and passenger 
distribution in the central business district ( CBD). 

Considerations are the amount of energy used; pollu­
tants emitted; cost of building, maintaining and operating 
the system; and the value of time spent in commuNng by 
each passenger. 

ALTERNATIVES 

The bus-only altemative used a typical 50-passenger 
diesel-fueled bus that traveled the entire length of a trip 
from residential collection to CBD distribution. Twu kinds 
of routes were considered: one over arterial streets and the 
other on exclusive express bus lanes. 

The second alternative was rail rapid transit for the 
express run, fed by conventional rubber-tired vehicles such 
as buses and jitneys that did the residential collecting. Bl}o 
cause rail requires collector services, several feeder vehicles 
were considered, including five-passenger jitney (auto­
mobile), eight-passenger bus-wagon or van, 19-passenger 
minibus and 50-passenger bus. 

The fas test, most cost-effective vehicle was the bus­
wagon. 

"LOST" GOVERNMENT REPORT 

COSTS 

Total trip costs are approximately twice as great for rail 
as for bus. 

Cost per passenger for a bus using an arterial street is 
$1.53. Using an exclusive busway, it drops to $1.40. Rail 
with the most cost-effecHve feeder service · rotals $2.97, 
nearly double the per passenger cost of the local bus. 

Also, rail costs are increasing at a f·aster pace than bus 
costs. Over the past decade, bus operating costs have risen 
1.03 percent a year. But rail transit operating costs have 
increased at a 2.66 percent rate. 

"Rail tmnsit supplier costs are much higher than those 
of buses," the IDA reports. For example, "The annual cap­
ital cost for a rail transit car is $44,480 per year ( $563 per 
seat) compared with $6,810 ($136 per seat) for expressway 
buses." 

FUEL CONSUMPTION 

IDA takes into account the energy output of various fuels 
and the energy consumption of various vehicles. It com­
pares the most cost-effective combinations of the two 
alternatives, considering full loads for the 13-mile trip . 
Buses on exclusive busways use .064 gallon per passenger 
for the trip. The rail alternative uses .192 gallon. 

The study no tes that "It is difficult to compare the fuel 
consumption of the twu systems because different types of 
fuel are used. However, a rough comparison can be made 
by comparing the gallons of diesel fuel used by the bus 
with the combined sum of the gallons of gasoline used by 
the bus-wagon and the heating oil used by rail transit." 

Conclusion : Three times as many gallons are used by the 
rail/bus-wagon combination as by the bus. 

EMISSIONS 

The figures show that the diesel bus is clearly superior 
on pollution grounds to the rail/bus-wagon alternative. 

IDA states: "For the total trip, all three emissions are 
higher for the rail/bus-wagon alternative - seven times as 
high for oarbon monoxide (CO) , almost twice as high for 
nitrogen oxides (NOx) and eight times as high for hydro­
carbons (HC)." 

Most of the carbon monoxide and hydrocarbon pollutants 
come from the bus-wagon feeder, while most of the nitro­
gen oxides come from the electrical generating plants for 
the rail system. 

"53 Years of Service to the Industry" HIGHWAY BUILDER 



SHOWS ADVANTAGES OF BUS 

It is possible to eliminate almost all of the bus-wagon 
disadvantage on the first two by substituting a slower, more 
expensive 50-passenger diesel-powered bus for residential 
collection to feed the rail line. But the report shows that 
abandoning the optimum vehicle, the bus-wagon, would 
result in a significant, negative trade-off in time and money. 

In any case, nitrogen oxides would remain a factor. 

THE POLITICS OF REGULATIONS 

The DOT-sponsored IDA report shows that low-cost 
mass transit alternatives are inhib~ted by the government. 

It says that "institutional and political forces" at ·all levels 
of government are excluding low-cost alternatives that 
would emerge "as the result of market forces" and are in­
hibiting "the efficient utilization of the limited range of 
permitted alternatives." 

IDA raps federal subsidy programs such as the UMT A 
Capital Grant Program which, it says, tends "to perpetuate 
the present organization of the industry." 

NEED FOR RAIL TRANSIT? 

Transit ·spokesmen, says the report, claim a need for 
transit that is independent of public willingness to pay for 
such service. One popular rationale for both public sub­
sidies •and the exclusion of transit competition is to improve 
mobility "for those disadvantaged persons who do not or 
cannot drive their own au~omobiles." 

But the report quotes a study by the Massachusetts In­
stitute of Technology showing "that private automobile and 
transit are close substitutes even for those who do not 
drive." The MIT report shows that "nonschool trips per 
capita by unlicensed individuals are quite constant across 
cities, independent of the level of transit service. Where 
transit service is poor, there are many private auto trips 
made for the benefit of passengers rather than the driver." 

Conclusion: "Proponents of rail transit believe that rail 
transit is the only technology oapable of offering high­
q uality service. This study has presented evidence and 
analysis to the contrary." 

That evidence includes both automobile use and bus 
services that offer approximately equal user time cost at 
far lower supplier cost. 

FEDERAL ROLE 

"Federal tmnsit subsidy p rograms," the IDA reports, 
"perpetuate the existing institutional organization of the 
industry. The UMT A Capi tal Grant Program has the added 
disadvantage of promoting uneconomical substitution of 
capital for labor. Buses a•re scrapped sooner than they 
should be ... " 

"The question remains, how might Federal policy help 
achieve greater rationality in the choice among urban 
transportation cap ital alternatives?" 

Conclusion: "Based on our comparison of the full costs 
of ra il and express bus systems, it seems difficult indeed to 
justify new rail systems. Bus systems could serve commuters 
at approximately equal user time cost and far lower sup­
plier cost. Little institutional innovation would be required 
for the Department of Transportation to shift Federal sup­
port from rail to express bus systems." 
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ENERGY 

l '"\': Tll<lll\' time.s in the past few 
vr'.trs h:t\T Hlll read here in IIICII­
\\'AY l\l 1 ILDEH and other construc­
tion industrv puhlit·ations that the mass 
transit arh·u,·all's usc and issue any cir­
crlnrstautial happeniug that is remotely 
ddrimcntal to the "Highway Issues" to 
fmtlwr their cause" 

Of course. thf' biggest culmination 
of evenh fur them tc1 c•xploit has heen 
the fuel sh"rl.tge. \'erv quickly, their 
cries of co1rrTrn lwcarnc loud and thev 
let it lw knnwn to the American publi~· 
that the culprit "f the situation was not 
the Arul/s, hut the autnnwhi/e; that gas 
gnlping mrrm!tT that was ming sixtv 
percent of all fuel resrTves, creating ai'r 
and noise pollution and of course, tak­
ing fuel awa\· from industrv ancl from 
home heatin.g puqwses. \Vhy didn't 
thev constructin·lv devote their time 
and nC\\'S releases to a sitn<tticm that 
\\·onld has r' arr inrmedialt' effect in 
helping ClliiWI\'r· fneL and that is to 
initiate .1 program of modernizing our 
present road system. Imtearl, they pro­
posed more tr;lnsit sntems that would 
cmt hilliom of dollars and couldn't 
pmsihly he in operation for five to ten 
years hence. The true story is being 
told. and hv an organization that is 
getting results . , , TIUP, The Road 
Information Program. 

TRIP's message is clear, "Bad Roads 
arc Gas Guzzlers" and thev arc out 
getting their message to the. American 
puhlic. 

Prior to the cnergv crunch, auto­
makers had predicted production of 
I 1.7 million units for 197 4, the highest 
output of IT .S. producers since the first 
auto appeared on the road scene 80 
years ago. Since then more than 250 
million c~ns, trucls, and buses have 
!wen prodncccl in America. Startling is 
the fact that t hesc American vehicles 
log an aw·rage of 2.'5 billion miles per 
week on 3.7 million miles of roadwav, 
O~LY HALF OF WHICH IS PAVED. 

BAD ROADS ARE 
GAS GUZZLERS 

And f'VCII then nmch of the pan·d 
porti"ns n,ay cause trouble for motor­
ists as Sill I((' 700.000 miles of U.S. ro,tcls 
arc inadequate for e\istin~~ traffic lo,His 
and SDJ)()() bridges an· criticallv de­
ficient. Acid to this the fact that 1.'5.000 
new vehicles arc being added to the 
traffic flm\ P\'('rnlav. 'Figure at that 
rate, when the auto is 100 ycar.s old in 
I ~J\)3, An,erica will h;rn· \):) percent 
tnore vehicles on a road systr:rn less 
than one percent larger than the prcs­
<'nt system. At the prcscrtt time, ,'):2 per­
CI'!It of all working Anrericam cmrrnrr1te 
to their johs hy ant<Hrlohile. This rll<'<lllS 
that on an average workday there arc 
o,omc ,')() milli<Jrt l'<Jnrrnukr cars tran·l­
ing om higlm·,l\ s, 

THII' savs mam· e:\i.'>lirrg roads '.\'l'l'f' 

designed to handle the \Thiele luads of 
50 vears ago anrl Twcd to lw rnocl­
nnizcJ to improve traffic flow. lrnpron~ 
traffic flow ami \\'t' start a chain re· 

action of beneficial tT<JTHJTlliL', r·m·iron .. 
l!IC'!Ital, and fuel Sa\·ing result,. 

According to THll', the <llltT.r"ded 
road may lw tlw biggest gas gtu.zlc'r of 
alL Bad roads can he moclclllizerl to IT­
duce or eliminate tr.dfic jams. which 
prohahly waste more fuel th;ln exces­
sive speeds, \lost certainly, certain 
types of road improvenwnt can save in­
dividual motorists as much as 20 per­
cent of the fuel consumed on trips. 
These improvemcn ts include cc mstruc­
tion of overpasses or underpasses tn 
case congestion at ja1nmcrl intnsec­
tions, installation of ldt tum lanes, 
building acceleration lanes onto major 
highways, and adding extr<t lall(,S. 

TRIP maintains that America doesn't 
need miles ami miles of new road~ 
right now, hut certainly could profit 
from modernizing roach in many areas 
so that drivers can get around com-
munities without wasting fuel in local 
traffic tie-ups. 

To date, road repairs and main­
tenance programs have hecn ldt up to 
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the state, and this iiJcludes finding 
their mvn sourc't' of funding, It st,mch 
I'J reason that pot-holes, unsafe naTTm\· 
bridges and just plain l 1arl ro~((L cause 
traffic tie-ups and impede traffic flo\\'. 
thm using more fueL \\'hy not start (1\lr 
t'OITI'diH' action.s \\'hne it will do the 
most good 1 

The present Federal AdrninistratioTJ 
staTill is definitely geared to mass trans­
portation, Yet, they nr:tkc statements 
from time to time which in n·.tlity. 
jmtify the position of the high\Y<: ,, in­
dustrY. In a recent speech Federal 
lligh~\-a\' Administrator, .'\onn;Jn Tic­
man slated "Our cities lrtu\t lw 
provided - :ts quickly as possible -­
\\ith tire mass transit facilitv thel' so 
dr",pcr<ttek need. And I \\·anl to f'lll· 

phasize that in most imtances, mass 
tran'iit rncans buses, \\'hich travel on 
high\\'a\'S, All experts agree tl1at ;lt the 
most, only 14 of our cities might nr'Tl­
tuallv operate rail transit sntems, but 
IH'cauw of cost, time, and other f:wtors; 
t hi:, could well turn ou l to lw ahout 
t·ight or nine," 

So to the Anti-high\\'ay Activist.\ \\'C 

sav - look to tlw propn facts of tllf' 
fuel situation. Dad roads not only make 
for inefficient travel. congestion. air 
and noise pollution, hut are also a ~£as 
guzzling factor 111 these fuel-scarr·e 
times. 

HIGHWAY Bl'ILDFR 



TRUCKS, TRAINS AND TRUTH-

Debunking the Rail Energy Efficiency Myth 

Would you believe .... 

. . . That a car is twice as "energy eff1cient" when it carries four 200-
pound men as when it carries four 100-pound women? 

... That a truck combination is more "energy efficient" when it carries 
steel than when it carries lettuce? 

... That the steel industry is more "energy efficient" than the clothing 
industry because it produces more tons per unit of energy? 

You'd probably recognize that all of these sug-
gested conclusions are based upon irrelevant 
comparisons. Yet one of the most persistent and 
dangerous propaganda pitches now being used 

to brainwash the public in these days of the en 
ergy shortage is based upon comparisons of this 
type. An advertisement that has been widely cir-
culated puts it this way. 

Southern Pacific trains move 238 tons per mile per gallon. 4 
times that of trucking. 125 times that of air. 

The effectiveness of this clever bit of decep-
tion is unquestionable. Although the ad doesn't 
say so, millions of people actually believe that be-
cause trains move more tons per gallon of fuel 
they are more efficient than trucks or planes. 
Even worse, some highly placed public officials 
have used this argument to promote regulations 
and legislation designed to shift freight from 
trucks to trains as a means of saving energy. 

As an indication of how far things have gune 
the table below has been reproduced from a news 
release put out by the U.S. Department of Trans-
portation. It purports to show the approximate 
energy efficiencies of different forms of transport 
in 1973. It accompanied a speech delivered by 
Secretary Claude S. Brinegar to the Scientific 
American Energy Conservation in Transportation 
Round Table Conference, which was held in Wash-
ington, D.C. earlier this year. 

ENERGY USAGE AND APPROXIMATE EFFICIENCIES (1973) 

Fuel Usage Passenger Miles 
Passenger Mode 1,000 B/D* Per Gallon of Fuel 

f~ail lO l 00 J ~JO 
Bus 70 75-150 
Automobile 

Non-Urban 2,000 35 
Urban 3,000 25 

Air 700 15 

Fuel Usage Freight Ton Miles 
Freight Mode 1,000 B/0 Per Gallon of Fuel 

Water 300 300 
Rail 300 180 
Truck 1,500 50 

Note: Various miscellaneous uses (international carriers, non-freight trucks, 
recreational) use about 1.3 million B/D. 

* B/D Barrels per day 



Although the Secretary's remarks were hi~:,nly 
qualified, as to the relative efficiency of trucks 
and trains, the clear implication of the table is 
that trains are more than three times as efficient 
as trucks (180 ton-miles per gallon of fuel for rails 
compared to 50 ton-miles per gallon tor trucks). 
It has subsequently been used by others without 
the Secretary's qualifying language. 

This is not only ridiculous, it is dangerous, 

as a few examples will quickly show. It would be 
funny if it weren't so serious. The truth is that 
without a good deal more information, neither 
the economic value nor the energy required to 
move ditfe(ent kinds of freight between different 
points can be determined by either the number 
of tons that are moved, the distance each ton is 
moved or the product of the two, which is ton-
miles. 

Gross Weight and Carried load 

The amount of fuel required to move a given 
load, al! other things being equal, varies with the 
total or gross weight to be moved rather than with 
the carried load alone. In other words, energy is 
expended to move both the cargo carried and the 
vehicle that carries it. This can result in an im-
provement in apparent fuel efficiency while real 
fuel efficiency actually declines. 

To illustrate, if the car in the question posed 
at the opening of this article weighed 3,600 
pounds empty, the carried load would be 400 
pounds and the gross weight 4,000 pounds with 
the four women. With the men the carried loC:ld 
would be 800 pounds and the gross weight 4,400 
pounds. The carried load would be twice as much 
with the men as with the women but the gross 
weight would be only 10 percent higher. Under 
these conditions, if the car obtained 10 miles 
per gallon with women and 9 miles per gallon 
with the men. the relative fuel efficiency based 
on the carried load would be 2 ton-miles per gal-
lon when hauling women and 3.6 ton-miles per 
gallon when hauling rnen. There would be an 
actual increase in fuel consumption of 10 per-
cent when the men were carried . assuming that 
fuel consumption went up in direct proportion to 
the gross weight of the loaded vehicle, which it 
would not -but an apparent increase in energy 
efficiency of 80 percent in ton-miles per gallon 
of fuel based on the carried load. The same would 
be true, of course, it the comparison involved thin 
and tat people. 

Obviously, the importance of moving people 
cannot be determined on the basis of their weight. 
Neither can efficiency Based upon the kind of 
reason1ng used in assuming that ton-miles per 
gallon of fuel is a proper basis for determining 
energy efficiency, fuel could be saved, or effi-
ciency increased, by moving the men rather than 

the women. Even more ridiculous, under this 
concept, the apparent fuel efficiency of a carpool 
could be increased and actua I efficiency de-
creased by hc.wing its members gain weight. 

The same princip!e applies to the movement 
of freight. A flat bed truck combination carr1•ing 
steel would have an empty weight of about 13.5 
tons and a earned load of about 23 tons, for CJ 

gross weight of 36.5 tons. A refrigerated com-
bination carrying Boston lettuce would have an 
empty weight of about 15.5 tons and a carried 
load of about 10.5 tons for a total of 26.0 tons. 
Thus the gross weight, the weight that inti uences 
fuel consumption-- all other things being equal 
- ot the combination loaded with steel wou!d be 

only 40 percent greater than the one carrying 
lettuce but its carried ioad would be 120 rercent 
gre;1ter. 

Since, as pointed out earlier. fuel consump 
tion would not increase in direct propcmion to 
the increase in the earned !oad, the relativP num-
ber of ton miles that could be obtained between 
the same pornts per gallon of fuel when hauling 
steel would greatly exceed tt1at vvhich could be 
obtained when hauling lettuce. Under the theory 
that freight should be shifted to the most effi-
cient use as deterrnined by ton-miles per gallon 
of fuel, th1s would dictate that fuel be used to 
haul steel rather than lettuce. But a stee! salad 
rnight be hard to digest. 

One trnal example. the comparison of dif 
terent kind~, of transportation serviuc: 111 purely 
physical terms. such as ton-miles. is no drfferent 
l.h<.m compansons of cJifferent kinds of goods 111 

such terrn'o. How can a ton of steel be corr>rkr~xi 
with a ton of clothing? Or a busr1el of potato'''­
be compared to a bushel of corn. Under th:s 
theory the steel industry .vould be ;nore? en0rgv 



efficient than the clothing industry because it 
produces more tons per galion of fuel, or other 
unit of energy. 

There are a number of other reasons why 
ton-miles per gallon of fuel should not be used to 
determine relative transportation efficiency. One 
is that fue l consumption per ton-mile varies with 
the gross weight involved not the carried load -
all other things being equal. There's the rub. In 

transportation things are rarely equal. Among the 
things that are seldom equal are the terrain over 
which shipments move, the mileage between 
given points by different carriers and forms of 
transport, shipping weight as compared to com-
modity weight, the volume of freight moving be-
tween given points at one time and over time, the 
distance that goods move, the completeness of 
the service and the speed at which freight moves. 

What Goes Down Must Come Up 

The effect of the terrain over which freight 
moves on fuel consumption per ton-mile is pro-
nounced, for obv ious ly it requires more fuel to 
move a load Uf)h ill than down. Under the ton-
mile per gallon of f ue l principle, downhill move-
ments should be favored over uphill. This leads 
to some interesting specu lations. 

It requires less fuel per ton-mi le by any mode 
of transport to move the same freight from Denver 
to Omaha than from Omaha to Denver. Thus, 
under this theory , transportation from Denver to 

Omaha should be encouraged while that from 
Omaha to Denver should be discouraged. 

Each year mi llions of tons of coal are moved 
from mines in the mountains of Pennsyl va nia , 
Virginia and West Virginia to ports in the Hamp-
ton Roads, Virginia area . The cars used to haul 
the coa I to the ports are returned to the mines 
empty. Since it requires fuel to haul the empty-
cars up the mountain when no freight is being 
hauled, think of the increase in efficiency that 
could be realized if the return of the empty cars 
was discontinued. 

When Is A Mile Not A Mile? 

Routes of different railroads between the 
same points are rare ly the same . If two railroads 
operate between two identical points and Railroad 
A operates over a route tha t is 20 percent longer 
than that of Railroad B, the number of miles when 
mul ti plied by the weight of the shipment will re-
sult in 20 percent more ton-miles by Ra ilroad A 
to move the same freight between these points. 
Railroad A would actually use more fuel , but its 
rate of fuel consum ption per ton-mile cou ld and 
proba bly wou ld be lower because fue l consump-
tion per ton-mile tends to be !ower on longer 
hauls . 

When tai lway movements are compared to 

movements by truck between the same points the 
effect of c ircu ity is even more signif ic<lnt. 
Railway routes between the same points are gen -
erally longer than highway routes. In some in· 
stances, the rail mileage is more than double the 
highway distance. Thus, on the same shipment 
between these points, ra i l ton-miles will be double 
truck ton-mi les. 

Obviously thi s difference in ton - mil e~ will 
materiall y af fect both t he 11ctua l fue l consumed 
in performing a given transport serv ice and the 
rate of fuel consumption per ton-mile, inc reasing 
the former and dec reasing the latter . 

Shipping Weights Vary for Some Goods Depending Upon Mode 

The wei ght of a shipment inc ludes the pack-
Ing and bracing materials necessa ry to permit 
it to move withou t damage. In most cases sh ip-
ments must be given greater protective packing 
and brac ing to move by rail as compared to truck . 
A good illustra t ion involves household good s 

which must be cra ted for rail movements but not 
for movement by truck . Thus the same goods of -
ten we igh more whe n moving by rail than by truck 
This increases the number of ton-miles performed 
by rai l compared to truck. 



Volume Over Time 

The volume of goods to be moved at a given 
time, as well as that to be moved in a given per-
iod, is particularly important when considering 
the relative fuel consumption per ton-mile of 
trucks and trains. 

Generally speaking railroads can move large 
quantities of heavy goods. mov1ng in large volume 
between fixed points located 1elatively long dis-
taAces apart, at greater fuel efficiency than can 
trucks. On the other hand, trucks can handle all 
commod1ties moving short distances, light and 
bulky articles and smaller shipments moving all 
distances between numerous points more effi-
ciently than can rails. 

To illustrate, trains can move large quanti-
ties of coal between mines and generatmg plants 
and other limited points such as ports, with less 
expenditure of fuel than can trucks. Trucks, how-
ever, can move ·:;mailer quantities of coal, single 
carload quantities, tor example, short distances 
between mines and small consumers with less 
fuel than would be required to perform the sa.me 
movement by ra i I. 

The relative efficiency of railroads declines 
sharply as the shipment size, or the quantity to 
be moved between given points at a given time 

declines. This can probably be illustrated best 
by an example involving passengers. If 1000 per-
sons want to travel between two points and all 
can leave at the same time, they could probably 
be handled most efficiently by tram. !f the num 
ber that could leave at one time dropped to 50U. 
the fuel efficiency of trains in terms ot e;tt:er pi1c; 
senger miles or ton miles per gallon of tut:! ·J~t:•ul:~ 

drop sharply. If th•· number that ccui:; :t~;lvtc· a: 
the same time fell to 50, buses woulcJ rJr(jb<Jbly 
be more energy efficient. 

In the case of • reight movements. the s;1rT:P 

principle applies. Just because railrc:1ds can 
carry dense commoditiF~s those that h<Jve high 
weights per cubic foot moving relatively long 
distances at the same time and in heavy vOIUITif' 
over t1me at relatively low energv consumrt1on 
per ton-mile does not mea11 that they car, 1nove 
lighter loads and smalie; volume'; at th"' :x'lil\P 

efficiency. 

This is one of the reasons for the '-'lih:Jill~ 

branc~' line problem. Both the fuel requ ,red :me 
tloe cost to move small amounts of rrp1ghi rtt a 
given time by rail are prohibitive A switch Pr:-
gine pulling a few cars up a branch !1ne uc;p:o 
much more fuel than would be required to rnrh'(· 

the same freight by truck. 

Complete Movements Not Compared 

Another reason that ton-miles by ra i I road 
are not directly comparable with ton-miles by 
truck is that the former frequently do not include 
necessary transportation to and from the rail 
fac i I ities. These movements, usually by truck, 
consume fuel not included in the railroad total. 
The ton-miles per gallon of fuel for these pick-up 
and delivery movements is usually low in relation 
to over-the-road truck movements. 

Since rail movements must be made between 
rail terminals, the number of ton-miles required 
to move goods between points intermediate to 
rail terminals can be considerably greater than 

it the shipment rnoved entirely by truck. Th•·, 
is particularly irnrortant on shipments rnovlnf2 
relatively short distances. On a moverT'ent be 
tween two points 80 miles apart by highway ar;d 
located intermediate to two ra i I road term 1 na Is 
located 100 miles apart the difference would be 
substantial. To rnove the shipment by railrc,;•rl 
would require 120 miles- 20 by highway and 
100 by rail-- whereas the highway rnuvernent 
would require only 80 miles. Under the rm~thod 
used to compile rail statistics the fuel consurw"d 
in moving the shipment to and from the rail facil 
ity would not be included in the rail fuel consumrJ 
tion data and neither would the ton-miles 

Density and loadability 

The ratio of earned lo<1d to gross load for var-
ious commodities is affected by two factors, den-

s1ty and loadab1lity Density 1s the weight of a 
commoditf in relation to the space it occupies. 



It is expressed in pounds per cubic foot. LcJd-
ability is the amount of freight that can be loaded 
into a given space due to the size and shape, as 
well as other characteristics, of the freight (such 
as fragility). Density and loadability determine 
how much freight, in terms of weight, can be load-
ed into a given freight car, truck or trailer. These 
factors have an important bearing on fuel con-
sumption per ton-mile. 

A box car or truck trailer has a fixed weight 
and cubic capacity. E1ther may limit the amount 
of goods that can be loaded in them. Thus if a 
trailer can haul 50,000 pounds and its cubic cap-
acity is 2.500 feet its optimum density is said to 
be 20 pounds per cub1c toot (50,000 2.500) 

This means that freight that can be loaded to 20 
pounds per cubic feet will fill both the cubic and 
weight capacity of the trailer. Any freight that 
cannot be loaded to 20 pounds per cubic foot 
will reduce the weight that can be loaded in the 
trailer. Household refrigerators. for exarnp!e. 
have an average density of about 8 pounds per 
cubic toot. Since, however. they cannot be sti:ick-
ed one on top of the other, their loadability is on!y 
5.6 pounds per cubic foot and a 40 toot trailer 
with 2,500 cubic foot capacity can onl'7 be :o,1ded 
to 14.000 pounds or 7 tons. As shown earlier. 
this would mean that refrigerators wouk; y1old 
very low ton-miles per gallon of fuel and the1r 
movement would have low energy eff1ciency. 

Quality of Service 

Efforts to determine the relative energy ef-
ficiency of different types of transportation by 
comparing ton-miles per gallon of fuel ignores 
important differences in the "quality" of trans-
portation services. Among the factors that make 
some transportation services more costly and 
valuable than others are speed, flexibility, fre-
quency and completeness. 

A service that provides overnight delivery 1s 

usually more attractive to tho:oe vVt!u hu/ rr.'il~­

portatiOn (shippers) than one that requires a week 
to eftect delivery. One that otters dai!y service :s 
usually preferred to one that offers it two or three 
times a week. Door-to-door serviu· i<:- u';u"i!v 
more desirable than a service that requir•''· pwf, 
up and delivery frorn and to a r 1rrtt'r faciiit,-
These higher quality services also usu:1!ly rPqu1rr 
greater expenditure of effort per ton-m1le 1ncltHI 
ing fuel. 

Technological Feasibility 

Each mode of transport has certain techno-
logical characteristics that give it a decided ad 
vantage in efficiency over the other modes for 
certain types of traffic. Pipelines can handle 
large quantities of liquids moving in large and 
~teady volume between fixed points. wtth maxi-
mum eff1ciency. Railroads and water carriers 
can handle efficiently large quantities ot freight 
moving in large shipments between fixed points. 
The speed of air carriers between distant points 
is unmatchable by other modes. Trucks are un-
excelled for movements of all types of freight for 
short distances and for distribution involving 
small and medium size shipments moving all 

distances between many points of orig1!i cli-,ci dt~­

tination 

Pipelines can obviously only move tlowdJ!t 
commodities while w<:-~ter carriers C<lfl CHil', cpr·,,· 
points that are c~ccc'ssible by water. N1>t ·,,J {IIJ 

vious is the tact the railroads can only ser'.'P potri\•, 
located on tracks w1thout truck assistance !I:(· 
distance that the shipment moves ;:md a numbc: 
of other factors have a decided beanng on v:~tethcr 
or not a given freight movement can be hanclleJ 
more efficiently by trucks. rails, or a cornb1nat10tl 
of the two. 

The Average Fuel Consumption Per Ton-Mile by Mode 

The comparisons of relative energy consump-
tion per ton-mile of trains and trucks, used to 

"prove'' that the former are more eftic1ent. ,Jr('. 

of course, based upon averages tor the two r: !CXJv;, 



This is perhaps the most glaring of the errors 1n 

this whole exercise. 

There is no disputing the fact that railroads 
can move large quantities of dense commodities 
in heavy volume between fixed points with a lower 
consumption ot fuel per ton-mile than can trucks. 
On the other hand there should be no disputing 
the fact that trucks can handle sl1ort haul move-
ments of fTlOSt commodities and long haul move-

ments of low density commodities and those mov-
ing in small or medrum size loads with less energy 
per ton-mile than if they were and could be moved 
by trains. 

The comparison of average train and truck 
fuel consumption per ton-miiP is as meanrngfui 
as the comparison of average fuel consumption 
uplrill ;md down For all practical purposes, orw 
cannot be substituted tor the other. 

What About Piggyback? 

It is generally conceded that railroads can 
usually perform I ine haul transportation move-
ment of frerght between fixed points with less 
fuel per ton-mile and that trucks can handle as 
sembly and distrrbution servwes, rncluding single 
carload lots and smaller shipments more efficient-
ly. Because of these facts and because trucks 
can handle traffic between points not on rail lines 
it is often suggested that a combination of rail 
and truck service would be desirable. 

ThPre rs some merit to this idea and the grow 
til of piggyback service over the years indicates 
that this is recognrzt.'Cl Experience has shown. 
rwwever that no arbitrary decrsion based on mile 
dge or other factors can determine where and 
when rt should be used to achieve maxrmum et 
ficiency. Where speed and quality ot service are 
concerned movements entirely by truck can fre-
quently provide, superior performance between 
specific points with lower expenditure of fuel than 
can pigfs)lback service. 

How Should Transportation Energy Efficiency Be Determined? 

The argument that ton-miles per gallon of 
fuel is a proper criterion for judging transporta-
tion energy etficiency is obvrous!y without merit 
and should be dismissed How then should trans-
portation energy ef;'ciency be determrned'? H1is 
question mrght best be answered by comparrng 
transportation to other fn-:~ets of our economy. 

Our Gross Nat1or~a! Product (Gfi.JP) '"not mea-
sured in tons but in dollars. llrus <Jii ot the gocx:ls 
and services produced i)y our economy, including 
tra nsportatr on. are aggregated i 11 terms of ther r· 
dollar value. This is the r:1issing ingredient in 
any physical measurernen+. While these physical 
measurements are helpful and necessary in deter-
rlrrning qunntities and relatrve values they are 
meaningless othervvrse. Goods come in a w1de 
range of values pPr ton. Thus Jvhrle a ton of gravel 
is equal to i1 ton of iJread in weight their values 
differ widely. Values, of course, are based uporr 
the price consumers wili ray lor a grven quantrty 
of a ~31v0n gucxl. 'vVhd'~ apples and orJnges c:m 
not bf: :~ornpar•:d llhvsrcally, their price', per pound 
can b\' cornp?ll ed ,md the aggregate value llf ,1fJ­

ple', con be COillpare.J to that of or:mges. 

The same prrncrple that applres to goods also 
applies to servrce including transportatron .Ju~-,t 

as goods come rna wide range of price,; per pm;r!d 
ga!lon, bushel or ton. tr-ansportatlull cornv::- 1 , ~J 

wide range of prices per ton-mile. The prtee:=. ,,,,, 
ton-rnrle for transportatron reflect the value tr; < 
those who buy trr.nsrort.at1on ser·;ice (shiprH:::r··oi 
place orr them. This value reflects the consurner'-
judgemellt nf relati·Je quai ity. 

Since transportation consumers !;ave a free 
choice arnong different modes of transrort at a 
variety of prices, which largely reflect the cost of 
those services including fuel costs. it must be as-
sumed that they choose a particular service be 
'~nw>e rt hest meets their needs all things being 
considered. 

The use of price per ton-mile rather than ton 
miles alone autom:1tical!y eliminates the distor 
trons tl1at result from comp;:ning purely physic 11 
ur::ts. In the ('l:lmples 'Jf the effect of terrain or, 
f:Hol ~:onsumptron. where ton-miles per galion ot 
fti•JI arf~ greater goir~g downhill than up. the uc.r: 
of value wuuld c;lirninate this problerr: because d!' 



of the pertinent fJctors would be reflected in F1e 
price. Competing railroads, for example, would 
have the same cost factors in each direction and 
so would truck lines. 

Looking at transportation from the same view-
point as we look at the rest of our economy, we 
find that the average price paid for railroad ser-
vice is less than 2 cents per ton-mile while the 
average price paid for intercity truck service is 
about 10 cents per ton-mile. Thus the average 
price of truck service p2r ton-mile is 5 times that 
of rail service. Since it is obvious that shippers 

would not pay 10 cents for something they cou!d 
get for 2 cents, it is clear that the ton-miles pro-
duced by railroads are inferior to those prcx:luced 
by trucks. 

In the DOT table reprrxJuced near the begin-
ning of th1s report, r:l ils are said tn produce 180 
ton-miles per gallon of fuel while trucks produce 
50. f<.pplyi1lg relative values to the physical units 
we find t11at railroads produce $3.60 worth of 
transportation service per gallon of fue! while 
trucks produce $5.00 worth. 

Summary and Conclusion 

Attempts to determine the relative energy 
efficiency of different types of transportation by 
the simple process of comparing the number of 
tons hauled pet m1!e per gallon of fuel is both 
foolish and foolhardy. It is a simplistic approach 
to a complex problem and is dangerously mis-
leading because it iippears to be scientif1c. 

The bas1c quc:>t1or: posed by the energy short-
age 1s hovv cCJ:1 v':P meet our· NCJtionCJI transporta-
tion reqUirements with the least eXIJendtture of 
energy. 'Nrllcll in U:e case of trucks and train:c, is 
petroieurn fuel 1 his dernands that the energy 
requirements to pedorw g1ven services be com-
pared on a recJiist1c bas1s This cannot be donP by 
the s1rnpl ic,tic l<;ethod r;f comparing ton-rn1les 
per galion ot fuel 

Whlit; it 1s poss1ble to compute the number 
of tons that could t)e moved per mile per gallon of 
fuel by various modes of transportation under 
specific conditions. it is not proper to generalize 
energy requirements fm different kinds of move-
ment. Thus, if tile number of tons of specific 
kinds of freight that can be moved between spec-
ific points at a given time are known, the amount 
of fuel H:at wou!cl be required can be calculated 
for each mcde. 

In other vvords. if 1t were known that 10,000 
tons of coal wert'. to be transported from a rnint:: 
to a gent:ri1trng pl.mt at rl gtven tinw and the ler 
rain to be traversed was known, the amount of 
fuel that vvould be requ1ted to move it by each 
mcx:le of cr;msportiltion, railroads. trucks, barges, 
pipelines ry eJt'il r-onveyor belt, could be deter-
mined w rth 'oOn:C: degree of p~ec;sion. Also. if it 
were known that lCJ.CJOO tons of merchandise of 

different kinds and characteristics were to be 
moved fro,n 1,000 known points of origin to 1,000 
known destination points. in a given period ot 
time, it would be possible to compute ti1e fuel 
requireiTlents by mode of transport. In either 
case. the nun1ber of ton-miles per gallon of fuel 
t:ould be determined but these data wol!ld he 
i<rrgely irrelevant since they could not be co:11 
Pd red proper iy 

If, in the example above, it was tound tklt 4CrU 
tons of coal could be moved per mile per gallon 
of iuel by r·ailroad, and that was the most efficient 
mode in this 1nstance, and if it was found that 
only 40 tons of merchandise could be me ed per 
rniie per gailc;r: ot fuel by truck, and that truck': 
:vere the rnost efficient rnode for thCJt :re1g~1t. 

these would be the pertinent facts. That 1s. they 
would tell which mode could move each kind of 
fr-eight with the smallest consumption of fuel 
The fact that the railroads could produce 400 
tor1-mdes per gallon of tuel when moving the coal 
wou!d not mean that they could produce tor1 mile:, 
per gallon 3t the same rate when movtng tile mer-
chandise. Cornparison of the ton-1n1les per ic'.al 
ion, or gallons per ton-mile, reqtmed to rnove 
coal eff1cie11tly with ton-miles per gallon reqLmed 
to move merchandise by the most efficent modt: 
would, therefore, not only be irrelevant. hut 1t 
would b<:? highly improper ZJnd misleading. Yet. 
th r s 1 s precisely what 1 s done when average ton 
rnlie:-. per gallon of fuel for railroads is comparee~ 
to averCJge ton-mi!es per gallon of fuel for truz:!.s 

T:IE: truth is that the types of tuitic tY:rrw. 
handiPd by each mcxJe of transport tfxJav reflr,, t 
the economic effictellCY of each mode, Hlclucirrl~~ 
1ts energy efficiency For the most part p1pel111es 



are moving bulk liquids in heavy volume betwLen 
tixed points. Water carriers are moving long haul 
bulk commodities in large shipment sizes be-
tween points on navigable waterways. Railroads 
are moving heavy dense commodities in large 
volume in med1um to large shipment sizes be-
tween points on their lines. Air c-arriers are mov-
ing high volume small shipments of a pnority 
nature, while trucks move virtually everything 
that moves in local or urban areas and that inter-
city freight which moves in small lots or that de-
mand prompt delivery, or special handling which 
can only be performed by trucks. Trucks also 
participate in the movement of virtually all inter-
city freight moved by the other modes originating 
and/or terminating at points not directly served 
by those modes. 

The so-cJIIed Shipper Surveys conducted by 
the U.S. Bureau of the Census'. although they 
cover only intercity transportation of certain 
classes of manufacturers. show quite convincing-
ly that intercity transportation is now rationally 
divided between trucks and railroads on the basis 
of size of shipment and length of haul. Small 
sized shipments, and those moving short and 
medium distances are predominantly carried by 
truck. Heavy, long-haul movements, on the other 
hand are predominantly by rail. It should be noted 
that purely local freight movements, and move-
ments of some classes of manufactured goods, 
were excluded from the Shipper Surveys. 

Specific data on rail and trucks movements, 
from the Census tabulations, show: 

Shipments weighing less than 30,000 pounds- 12 percent by rail 
- 87 percent by truck 

Shipments weighing 30,000 pounds or more - 55 percent by rail 
- 39 percent by truck 

Shipments traveling less than 300 miles -33 percent by rail 
- 64 percent by truck 

Shipments traveling 300 miles or more - 62 percent by rail 
- 32 percent by truck. 

(residual percentages represent "other modes") 

Any shifts in the modal freight patterns shown 
above-- from truck to rail for small and/or up to 
medium range shipments-- would probably re-
quire more rather than less fuel than under cur-
rent conditions. 

Finally. if maximum energy efficiency is to be 
achieved in transportation, it must be accomplish-
ed on realistic terms, which include the quality 
as well as the quantity of the service involved. 
This can best be determined by the cost of the 
service and what those who use it can and will 
pay for it. A service, no matter how low its cost 

or fuel consumption, that is not responsive to ship 
pers' needs is worthless. This is no different tllclfl 

any other phase of our economy. a product for 
which there is no market has no value 

Optimum transportation energy efticiency 
will only be realized when each form of transport 
is allowed to improve the efficiency w1th which 
it performs those transportation services it can 
handle best. 

1 U. S. Bureau of the Census, Department of Corn 
rnerce; 1967 Census of Transportal!or1. CornrnocJity Tran~­
portation Survey-- Shipper Groups. 
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MILLIONS OF BARRELS/DAY 

Where the energy comes from 

Where the energy goes 

Figure 1-U. S. energy flow 
Our energy consumption norrnally arY1our1ts to ~he equivaler~t of 38 
million barrels of oil per clay The largest "·Ingle source is oii. which 
accounts for 45°o of the tota! 

--·-· ·--···-~----

ELECT 
POWER. 
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TRAFF IC VOLUM ES UP .A G AIN . .. . 

ARE WE FOR GE TT!NG ro CONS ER\. £ i: NH G Y '? 

Comparing this year's traffic volumes on 
freeway and major highway systems with 
those of the same month last year, traffic 
in the H-GRTS Area showed a decrease 
early this year but it has been up again 
since the month of April. One main rea­
son for the traffic rebound probably was 
the return of a m::>re plentiful gasoline 

supply since the end of the oil embargo 
and the abatement of energy conservation 
measures which were imposed voluntarily 
on the public at the height of the energy 
crisis. 

Is the energy cns1s really over? Will the 
U. S. oil production be enough and in time 
to meet the increasing demand now and in 
the future? How much can other types of 
energy sources, such as coal, natural gas , 
nuclear, solar, geothermal or even gar- . 
bage help? If promi.sing, can these types 
of energy be readily converted for trans­
portation use? 

Not everyone agrees that the c r1s1s is 
over, of course. In fact , many scientists, 
industrialists, congressmen and govern­
ment officials are continuously VOICing 
warnings that the nation's energy crisis 
has just b egun. Energy sources, other 
than oil and gas, are promi.sing but it will 

t ake a long tim e and great expenditures 
before they will be available for extensive 
use~ especially for transportatjon pur­
poses. 

Narrowing down on transportation as an 
energy user, researchers point out that: 
{1) transportation has been responsible 
for about 1/4 of the nation's energy con­
sumption , and a simi.lar demand is expec ­
ted to continue through 1990; (2) 96 % of 
transportation energy is provided by pe­
troleum, and aln1ost 60o/o of U . S . petro­
leum goes for generating energy for trans­
portation use; {3 ) passenger n1ovement 
accounts for about 59o/o of the total energy 
used for transportation, and energy con­
sumption for personal travel has increas­
ed by 40o/o as compared to a 20 o/o increas e 
in population in the past 15 years. 

To illustrate these figures in sin<ple facts: 
(1) transportation relies upon petroleurn 
very heavily; (2) the efficiency of trans­
portation vehicles is getting lower because 
of heavier weight, fancier equipn1ent, and 
devices for safety and pollution reduction; 
(3) autonv::>bile ownership has increased 
and the number of passengers using a ve ­
hicle is reduced; (4 ) urban transit is less 
efficient because of low patronage. On the 
other hand, a slow turnaround trend has 
r ecently started towa rd smaller vehicles 
and less fuel consumi.ng ai r pollution con­
trol devices . 
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Cars Found More Energy Efficient Than Mass Transit 
More efficient use of automobiles and ca r 

pool commuting are the greatest transportation 
energy-savers, according to a recent U.S. 
Government report . Combined with reduced 
travel speeds and more effi cient truck use, pri ­
vate transportation can conserve some 37 per­
cent of the projected nationwide energy con­
sumption over the next 15 years, it said. 

The conclusions were included in a study 
conducted by the U.S. Department of Tra nspor­
tation . The DOT report also revealed that a 
s witch from passenger cars and trucks to public 
transportation would save only 1.8 percent in 
e nergy use, would t a ke 10 years to accomplish, 
and require a $6.2 billion investment with a 
several-fold increase in the level of capital ex­
penditure . 

Modes Compared 

The DOT study found that overall, the effi­
ciency of cars and trucks would result in a com­
bined energy saving of 46.3 pe rcent in 20 years 
at a cost of $ 13 billion . On th e other ha nd, a 
massive shift to rail and bus transit would save 
only 8.1 percent in fuel over a 15-year period 
a nd cost $29 .2 billion. 

Prepared by the Massachusetts Transpor­
tation Systems Center of DOT, the study singled 
out increased car efficiency as having t he high­
est potential for conserving fuel - more than 
20 percent. Car pools were ranked a strong sec­
ond, with an ultimate savings of 10 percent. 

Greater truck effic ie ncy could conserve 5.4 
percent, while reducin g highway speeds would 
save 2.9 percent, the report showed. By increas­
ing the allowable truck loa ds - a n action Con­
gress is currently considering - a further 
e nergy savings of 4.4 percen t coulrl he rea lized. 

Transit Saving.9 Marginal 
Of three mass transit a lternatives co n­

sidered, DOT reported that a shift from autos to 
intercity buses and rail systems would effect 
only a 2.9 percent savings . If automobile riders 
changed over to urban tra nsi t , encompassing all 
public transportation modes, about 1.8 percent 
of anticipated fuel consumption could be saved. 

Dive rting fre ight movement from trucks to 
rails would produce on ly a 1.6 percent savings 1n 
fuel , the report said . 

Better utili zation of a utomobiles. buses, 
and trucks offer the best pot ential energy sav ­
ings because it would take the least amount of 
public investment, according to the report. It 
noted that the 10 percent reduction in energy 
through more prevalent use of ca r pools woul d 
require virtually no finan cial outlays. 

Industry In vestment Needed 
While the projected savings of over 20 per ­

cent through increased a uto efficiency was ci t ed 
as the greatest possible e nergy -saver , the report 
indicated that it could not be done without a n 
a dditi on al invest ment by motor veh ic le 
manufacturers. The DOT recommended that 
vehicle producers design cars for greater fu el 
economy a nd calculated that such a n a dded in· 

(Continued on Page 2) 
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vestme nt may cost the ind:.tstry $ 10 billion over 
a 20 -yea r period. 

Improvin g the opera tin g e ffici e ncy of 
trucks. the study said, would cost about $3 
billion over a 15-year span . But . it sa id, t he 
energy savings would a mount to 6.3 percent. If 
t ruck loa ds were increased from the present 
ma ximum legal limits. a n additional 3.2 percent 
fuel saving could hE> made over a decade's time 
with no further financi a l outlays needed. 

Accordin g to th e DOT report. th e highest 
ca pital investmE-nts wen' a nti cipated for mass 
transit syste ms. A swi tch from passenger ca rs to 
ra il and bus transit for longer t rips would con ­
serve 2.9 pe rcent of expected fuel requireme nts, 
but at a cost of $6 bil lion over 15 years. 
Although a s imila r cha ngeover for commuting 
within cities would sa ve 1.8 percent in energy, 
the investment over a 10-year tim e span would 
total $6.2 bi llion. 

National Energy Policy, Coordinated Regulation Needed 

The nation should develop a ba lanced na ­
tional e nergy policy to meet the energy crisis; a 
program that strikes a balance between energy 
needs and environmental concerns, and be­
tween domestic self-sufficiency a nd reliance on 
foreign sources. 

Such a policy must build upon a nd employ 
the free market syst em in developing our 
resources, with the government providing coor­
dination, support where needed, a nd regulation 
as is necessary - according to MVMA presi­
dent Franklin M. Kre ml. 

Kreml urged development a nd implemen­
tation of such a program in a wide-ranging. ma­
jor address to the 72nd annual meeting of the 
Americ a n Automobile Assoc iati on (AAA ). 
Other nationwide transportation problems that 
demand effective solutions. he said , include 
highway tra ffic safety, overly-st ringent auto­
mobile emission standards, confl icts between 
Federal motor vehicle and emission regulations, 
an d potential impairment of the nation 's 
mobility. 

FEA Leadership Vital 

He told th e AAA delegates tha t the newly­
crea ted Federal Ene rgy Administra tion must 
lead in the developm E-nt of a n E-ffec tive na tional 
enerf(y poli cy a nd coord inate ac4u iring and 
usage of the country's fuel resources. 

" Regulation . wh en invoked. must' he such 
that it does not upset the mark et ba lance as it 
did so di sastrously in underpricin g oi l and 
nat;Jra l gas." he cautioned. a nd only as much as 

may be necessa ry to rekindle free market 
forces, he said, noting t hat motor vehicle 
manufacturers are increasingly producing pro­
ducts which are progressively giving better fuel 
economy. 

"The government's most critical task. " he 
a dded, "is support of resea rch and development 
of new sources of energy." 

Auto Disincentives Criticized 

Kreml took issue with t wo other speakers 
at the session, Russe ll E. Tra in. a dm in istrator of 
the Environmenta l Protection Agency a nd J ohn 
G. Sawhill, a dmi nist ra tor of the Federal Energy 
Administration , who sai d that the way to en ­
courage use of mass transit is to impose sign ifi ­
cant "disi nce ntives" on automobile usage in 
dense urban areas. Wh ile such disincentives 
may achieve some increase in m ass tra nsit use. 
Kreml said they wi ll a lso operate to discourage 
many people from coming into cities a ltogether. 

" It would be wiser a nd more producti ve to 
develop positive incentives to use motor veh icles 
more efficient ly," he stated. 

Kreml a lso ca lled for continua nce of t he 
Highway Tru~t Fund to maintain road qual ity 
in order to avoid "erosion of our mohility, in ­
creased tra ffi ce fata lities, further eco nom ic dis­
tress to our cities. and a depressed gtmera l econ ­
omy. 

" It is im pera ti ve." he asserted. "that Trust 
Fund moni es be avai labl e to rest ore to an accep­
tabl e level of main tena nce th e ten' of t hou -



sands of miles of the U.S. sy8tem which are in 
their most serious state of disrepair since World 
War II, if for no other reason than to meet the 
requirements of highway safety." 

8alan~ed Program Urged 

Reductions in traffic injuries and deaths. 
Kreml said. must behrin with a balanced high­
way safety program focused equally on the 
highway, driver, and vehicle. He stressed that 
the role of the Federal Government should be 
one of leadership, coordination, and support 
rather than directing a total national-state-mu­
nicipal effort. 

The MVl\IA President questioned the 77 
Federal safety and damageability standards 
issued since 1966 which. in his words, "have 
proved unjustified in terms of cost/benefits in 
most cases, and frequently have proved to be 
counter-productive." 

Nor is there conclusive evidence that the 
stringency of Federal automotive emission con-

trnl standards IS JUstified, he said. The recently 
released National Academy of Sciences study on 
the costibenefib of the Clean Air Act amend 
ments, ar·cording to Kreml, "<>mphasize, the ITI 

ade4uacies of the t•xi,;tin~ snent1fic base from 
which deciswns have been made. and ur~e,; ex­
panded research to strengthen the ,;cientific 
and information hase to reduce many existin~ 
uncertainties." 

Kreml summed up hy saying that at­
tempts to meet safety. damageahility, and 
emission standards-and concurrently irn­
provefuel economy-result in mandates from 
several concerned official a~encies that tend 
to conflict. 

"As a re:;uit. we have urged that an in­
tegrating function be sc>t up within om· of the> 
existing Cabinet-level departments to examine 
all proposed actions affecting motor vehicles for 
the purpose of determining the degree to which 
they conflict with conservation objectives. and 
with each other," Kreml said. 

MVMA Supports 55 MPH Speed Limit Extension 

The Motor Vehicle Manufacturers Associ­
ation has urged Congress to extend, rather than 
make permanent, the nationwide 55 mile per­
hour speed limit. 

Citing thP need for time to gather and 
evaluate data on the effects of decreased speeds 
and travel on traffic fatalities, MVMA said an 
extenston would have the same interim effect as 
making the limitation permanent, without dis· 
couraging programs to further reduce highwav 
injuries and deaths. 

The present law - effective in all states 
since March, is du<> to expire on .July l of next 
year. Congress is currently considering legis· 
lation which will extend the :15 mph speed limit. 

Accident Exposure /Jrops 

While th<• pn•sent m:.~ximum speed hmit 
has heen citt·d a,; a ma1or ··a use fort he dPcrt·asf' 

in traffic injuries and deaths. there are indica 
tions that decreased exposure to accident situa · 
tions has had an even ~reater effect. 

Several safetv officials have cited tht• 
decline in travel ''' having a si~nificant effect 
on the saving of lives. 

According to .Joseph Kauffman, research 
and development director of tht• Northwestern 
University Traffic Institute, there is no con­
clusive research to show th;.H the 55 mph speed 
limit is the prime factor in reducing highway 
deaths. 

''The energ:.· shortage. less time spent on 
the highwa_vs. and fewt·r miles traveled are pro~ 
hably as imporLmt ." ht· ,;aid." Almost any acci 
dent is a combination of Sl'VE'ral factor' and 
therlc' reallv hasn't been a lot of ~ood re:-<earch to 
JUd~e the i.mportanc•· nf <'dch ... 

(Cort.~~~Jt;rj r~" •J,:.gc 4: 

MVMA Supports 55 MPH Speed Limit Extension 1Conttnuedtrompage31 

1-tHt' ,<;peed Crrt.~ht'S Prt>t·ail 

Lt•t· .'\ llarnL· . .;, director uf safety t:ducatwn 
fr:r· till· ,\rnt·t·ican :VI,•dical A"'"'iation, has 
nl'lcd that nw,-t hi~hwcl\ accidpnts occur at 
.;peeds und•·r 5f'> miles per hour. 

"\VP hL·Iie\·t· that the 'avings in lives can­
rwt h<lTil'stlv he ,ltlnhuted to an:.· ~real extent to 
the reduct.1on in the .-;peed limit." he said. 
Hames said he hclieves that the L'nergy shor 
t::~ge. with car puol mg and t lw use of other 
methods of transportation, reducl'd the number 
of miles being drivPn by motorists which si~nifi­
t'cmtlv affected the number and severity of 
LTashes. He a boo said the drop in fatalities is due 
tn incn'ased use of s::~fety helto, particularly in 
newer can·L 

National Safd.' Councd l'rl'sident Vincent 
Tofany says the :i.') mph ,;pc•ed limit was a major 
factor in saving !iw•s, but that economic factors 
mav also haw played a part in thP fatality 
reduction. 

Seu Study Released 

The Safet:, Council necently released a re­
port on the factors influencing the 24 percc•nt 
traffic death redul'lion recorded in the first four 
months of 197-l. when compared to a similar 
period last year. The study summarized the 
effects of the factor,; as follows: 

Hc·duclitJI1 in .-;pc•f'd ---- ---~- ~-~- ----~-~ -- 11" 
Reduction 111 travel---~---~~~- ~----US 
H('duction in <•c•·up;lncv~--------- 0:1 
Heduct1on 111 night dn;·ing --~--~ 1)2 
Switch 111 road.s --- ~---- ----·---------Ill 
Ureater use of Safetv !3L·lts -OJ' 
Other lunt>xpla ln('d < -02:· 
Age, small cars.motorcycl<>s. pedalcvcles ,-Ql 
Total-- 2-l' 

While I I pern·nt of thl' reduction wac; at 
trihuted to lowl'f speeds. the SafHv Council saic 
that "driv1ng ,;peeds dropped not-just on high 
speed highways, but also on roads with speed 
limits below 55 miles per hour." 

The Council said another contnbutor tot ht 
fatality redul'tion was lowered .speeds in acci­
dent occurrances that reduced many potential 
deaths to injuries It added that slower speed" 
gave drivers more reaction tiTill' to respond ((, 
h,mlrds and required less braking distance to 
come to a stop or slow to a speed low enough for 
accident avoidance maneu\·ers. 

''Increased accident avoidance capabilit.'·." 
the Council stated, "wa, probably an important 
factor in reducing the number of pedestrian 
fatalities in the first four months of the year." 

Reduced travel w;u also smgled out as a 
significant factor. The Council pomted out that 
travel on urban highways was down nearly SIX 
perce:nt while travel on rural roads decreased 
about four percent 

'76 Cars May Be Heavier, Test Shows 
Trw 1m proved fuel economy of I !-l/5 model 

cars- estl!nated hy the EPA to be 1:1.5 percent 
hdter than ~>n comparable '74 mudels - rnav 
he largelv canceled out next year when a series 
of strictL•r government safety, darnageability, 
and emi-,sions standards go into effect. 

One l :.s. motor vehicle manufacturer p,;ti­
matPs that existing. or proposed. V('hlc!e regula­
tions fqr trw l!-l7n modPl vear will rwcessitall' 
'lf(nific:I!lt v.eight add1tions to car,_ Based on" 
tri.tl pmgrarn, a weight incrl'ast• of l ,~percent 1s 
anllcipated for small automobiles." 1th a re,;ult 
mg iuei Jll'naltv of 14 pcn·ent. 

The manufacturer ,_.ondtwt('d a test. u,;Inf( 
.. ne of its currL·nt subcompact moclt>ls weighin~ 
I li7il pound,;. and det<>rrnined tk<t complictncr· 

with '76 standards will add :ll-~ pounds to the 
vehicle. Included 1n the additiOns were 7:3 
pounds for a new humpc·r system 26 pounds for 
emissions hardwan·. and 126 p"uncb for bod\· 
additions thead restraints, seat helb, doo-r 
beams, bruke.s. fuel and electnc:Jl ,,·stems I The 
necessity of a lar~er displacenwnt eng1ne would 
add 90 mon· pounds. The add1t1on of an a1r 
cushion n·straint system would add another 5;) 
pounds on·r and above the :11 S pound inc rea"'· 

The subcompact, mod1fied t" meet "76 
standards. Web tested under a combination of 
city:suburban dn\'lng conditt<>r., and used 1-l 
p<'r-cent mon• fuel than a cnn:parable 19/S 
model. Such a fuel penalt-'·. the r:wnufacturer 
sajd. would he inflationary and \\(n~ld ;tr;gr.tvate 
the l'Ot>!V_\" l.'rL:-;i,~, 



Powering Transportation 24.8% 

Driving Cars 
Driving trucks & buses 
Flying planes 
Fueling trains 

13.2% 
5.5% 
3.2% 
0.7% 

Driving farm & off road 
vehicles 1.2% 

Fueling ships & boats, 
including ocean going 
vessels 1.0% 

Source: 11 Where America's Energy Goes 11
, Chase Manhattan Bank. 



Austin, T1~xas 
June 19, 19/4 

A. Recommend to the TGRA Executive Committee that 
TGRA broaden its scope of interest and support 
to include mass transportation as well as highways. 

B. Further recommend that TGRA support establishment 
of a state department responsible for administration 
of highway and mass transportation programs, recog­
nizing the need for development of these modes coop­
eratively and to their optimum potential. 

l. Support the creation of a sPparate regenerative state mass trans­
portation fund on a basis which will not compete with the established 
State Highway Fund. 

2. Support enabling legislation to permit the state to assist cities, 
counties, and transit authoritiPs in planning, designing, financing, 
and constructing mass transpor1ation facilities. 

3. Support coordinated planninq for all tran~.portation modes by local, 
state and federal agencies. 

4. Support coordination of efforts of state agencies through the 
Interagency Transportation Council. 

5. Support studies of Texas transportation needs to establish practical 
goals and to define respective roles of rity, county, state and 
federal governments. 

6. Support the principle that the operation and control of mass trans­
portation systems is a local responsibility. 

7. Support the use of highway fund·, for improved public transportation 
through fringe parking, exclusive or preferential bus lanes, elec­
tronic controls, bus turnouts and other appropriate improvements on 
public roadwdyS where mutually determined by local governments and 
the State. 

B. Support selected research to dr·vPlop nPw tc•( hnoloqy needed to serve 
the transportation needs of Texo~s. 

9. Support projects to test new tr-.1nsportation systems in Texas cities. 

10. Support the release of highway and urban mass transit funds appro­
priated by rongress but in1pounrlr•d by administrdtive action. 

ll. Support public information programs to promote public support 
of transportation needs. 

12. Support programs such as carpools to en~our~ge greater trans­
portation energy conservation. 

13. Support the development of urban transportation management 
curricula in Texas educational institutions. 

14. Support changing the name of TGRA to reflect the expanded 
scope of the Association. 



BETTER ROADS AND 

TRANSPORTATI ON COUNCIL 

Po 1 icy S~atement 

Adopted 
Nashville, Tennessee 

July 31, 1974 

1. Complete the Interstate system as soon as possible to bring its 
proven economic and life-saving benefits to bear on the constantly 

growing transportation needs of urban and rural areas. Present 

funding levels are inadequate to accomp lish this goa l. Interstate 

authorizations should be at least $4 billion per year. States exer­

cising initiative in the completion of Interstate mileage should be 
encouraged to do so. 

2. Increase substantially the rural primary and secondary program 
au thorizati ons t o amounts no less than the totals for urban hi ghways 

and mass transportation assi stance. It is the long- neglected pr ima ry 
and secondary roads whic h are in the least sati sfactory condi tion for 

safe and efficient movement of people , goods and farm production -­

and t his i s where the highest acci dent, fata lity and injury rates are 
exper ienced . 

3. Provide a funding l eve l of at lea st $2 billion annually f rom gen­

eral revenue for mass transportation . Establi sh an equ itable formul a 

for distri bu tion of the fund s to the st ates . 

4. Lau nch an intensive program to brinq substa nti al early relie f to 

urban traffic congestion. Such a program should include imp roved 

ma nagement of transportation facilitie s; complet ion of planned free­

ways , ring roads, and improvement of art eria l streets; greater use of 

public transportation and carpools; and use of highway funds for bus 

lanes on freeways, passenger shelters, park i~g areas and electroni c 

controls . 

5. Provide for continuity of fun ding in highway and mas s transport ­

ation programs. The full amount of funds authorized by Conqress shou ld 

be made available to the s tates without administrati ve impou nc1ment. 
Red tape shou ld be eliminated . Cateqo ries shou lc1 be cerlucerl and the 

states should be qiven ma ximum fl exil> i l1ty in .the ap pl it ,, •i ,> n of 

f unds to meet their re spective needs . 

6. The H iqh~1ay Trust Fund should be continued bcvtJtlll till' I 977 

expi r<t ti on date on the following cond itions : 

~- tota l uu thorizat i ons for hi qtMay i P : p:·o ,tr·,~f,P t s are 
increased to fully utilize revenues 4ener~tcd hv 
hi ghway user t axes . 

b. an equitable apportionme nt formul a i s e s t a b1i~hed 
to guarantee each state a mi nimum retu rn nf 85: of 
mo tor ve hi c l e rel ated taxes collecteLI and dttri bu t ­
able to each state. 

7. Increase fund s avai lable for rep l ac ement of obso lete and haz<n·dou s 
bridqe s and for e limi na tion of hi qhway- r~ il c ro ss in~s at qrade. 

8. fJ, notional tt·ansportat ion poli cy shou ld be es t ablished for rhe 

cooper~t ive deve l opment of all transpor tati on r.10 des t o thei r ort i rnum 
poten t iill . The Federa l go vernment shoul d be ·invol ved only in proqram ~ 

of nati ona l s ignificance. A broader res pon s i bi l ity for s t ate and 

local qovernment s and private enterpri se should be encouraged . 

9. Hiqhwav and transportation proara111S shou ld be tt an -:; l atec1 into 

humar, need s . The pri ma ry qoa l shou ld a h~ay s be t.o improve the quali ty 

of life of the Americ an peop l e . With the complet ion of the Inters tat~ 

sys tem, consideration should be C]iven to two other rna.ior nrograms: 

a . economi c deve l opme nt road s t o create new jobs and 
support dispersal of ropul ation. 

b. parkways and sceni c roads to provi de f or the recre­
ational need s of a growing population. 

10. Highway and tra nsportation programs should support energy conserv­

ation and environmental goals. 
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ON APPROACHING THE BIG AIRPORT 

IH 635 is an offshoot of IH 3SE that describes a concrete 
hal_T--cTrcle a-ro-~d Eas-t an<f.:-r;fcirth---odlTasand winds up back 
at the parent h1ghwat just beJOw Farmers Branch. From that 
interchange you canook due west and almost liter~~ 
the new Dallas-Fort Worth Regional Airport, only 13 miles~· 

Dallas County and the Texas Highway Department want to make ,:J_fr_e_~~..Y 
conn_'"~ _ _i:_!le two, SH 635. Laying aside for the moment traffic not 
generated.oy tne airport: The Dallas-Fort Worth transportation study 
indicates that the airport will attract about 8,000 trips~ from 
the North Dallas-Farmers Branch-Richardson-Garland area when it is 
opened and 54,000 a day by 1990. 

If SH 635 is not constructed, most of that traffic will take 
one of two alternate routes: (l) Down 35E to Spur 348 and on 
tOSfT 183 (15.76 mileSTCJr-(2) IH 35E-Spur 34El to~ (16.133 
miles). Both are freeways, or will be. 

Figurinq an average of l~JJ~~_to the gallon of gasoline, the Federal 
Hiqhway Adm1nistration's 1971 figure (it's less now with the new 
emission controls), the proposed SH 635 route would consume 3,163,330 
gallons 111-~ 

The route winding up on SH 183 (south entrance) would use 
~}3_,_J30~ons. 

The SH 114 route (north entrance) would take ~_Jl._9_5_,300_~l_D_Il_s_. 

By these e>timates, the two alternate routes would use 671,600 and 
931,970 ~~m-e gallons of fuel per year. By 1990 the saving will increase 
to approximately 4.5 million gallons for the southern and 6.3 million 
for the northern route. That's~-~· (To get a compar1son, of 
course, choose one or the other alternate.) 

It would take a lot of fuel to build the SH 635 facility -- thP 
Highway Department estimates ~_o_u_t_.Q.Il_'"___!T1j_lJ_i_orl_~~- of gasoline 
and diesel fuel per year during the 2 l/2-year construction phase. 

By then (say, early 1977) the traffir from DJllas would be starting to 
pinch and anoUwr route would he most W£•1come. 

Now abouL that non-a_i_!]J_ll_t'"_!___t_r~t 1_<0.: The total average daily 
travel for SH 635 is 30,000 vehicles in 1975 -- and ?O,OQ.Q___IJ_y 
1990. (These are transportation study figures.) 

In summary: Stopping all highway construction unquestionably 
would "save" gasoline;-however, what we're trying to do is tu 
use what we've got w~seiy. Often il few miles of new hi_ghway or 
improvements on an o so escent road wi 11 shorten tr<lvel- -dTsfances 
and improve free-flow traffic movement. fFr635 -rs--a-go-odexarilpfi;. 

* * * * * 
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