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BACKGROUND FACTS FOR EFV 

I. Introduction - The Overall Transp0rtation Syste~ Aspect. 

A basic asswnption that mus,t be made whenever one wants to evaluate 
a proposed system which would replace (in t otal or in part) the 
functions presently performed by an existing system ::•r systems, is 
that the proposed system must perfor:n the replaced functions as 
well as, or better than the existing system. One should not replace 
a system (or part 0f a system) in order to eli:nine,te an existing 
problem by another system which may elirrrinate the original problem 
but possibly :nay create others whose sun total is equal or greater 
than the original existing problem. In order to avoid this dilenma, 
one should systematically look at the total oYerall systems in 
question to determine what effects the changes may nave on the tot.al 
transportation pi:ture. 

One can first begin by exa'llining the various components of the 
existing highway plant and the present requirements for travel on 
it. (See Part III of this paper for selected data of this type). 
One can next look into and examine the existing and proposed vehicle 
systems performance characteristics. (See Part II of this paper fnr 
selected data on vehicle perf orma.r.ce characte:.-istics of bo t.'.1, the 
internal conbustion auk-mobile and the electric powered aut-'.J mobile). 
The next step is to eliminate the 12.rge number of uncertainties about 
the proposed syster.1 b;r first fi.xin6 the problem in a given time 
reference, ar:d 0di th a given pro hle,1 it must. meet. For the purp-:i c'~ 
of this discussi:>n We h;.ve therefore chosen to basi8!l.lly P-nal:rse 
what :.s prese:1tly (or ,Tithin say the ne:x~ five yea.rs) possible witr1 
respect to electric cars and to estimate what part "f the existing 
automobile travel could be replaced. 

The first part of this report (Part I) therefore attempts tc discuss some 
of possible benefits and deficiencies which wight .4Ccrue (•n the 
total highway transportation syste:n if the electric p0wered vehi.cle 
wer~ developed for use in the near future. The major pa.Tts of a 
transportation system which are discussed are: 1) the vehicle syste:n, 
( see Part III), 2) the support syster1, and 3) the c0mr:1and and conkol 
system. In addition to these, a change in part of a system also may 
~feet ~;iLe total system safety, comfort and convenience, a,nd cost. 

Let us now examine the electric car on a total system bnsis and try 
to postulate how it may effect these various major and minor 
conponents systems of the total system. 

A. The Support System (Includes Construction, Maintenance, and Operation 
of the Plant): 

1. Construction: 

a) Pavement Support A wheeled vehicle requires support, usually 



in terms of a pave:nent or rail structure. The amount of supp~rt 
is dependent on 

1) the vehicle weight distribution on the support 

~) the number of repetitive loading on the support which 
induces fatigue and ultimately structv.ral faiL1re. 

A small light·r1eight vehicle therefore need not imply less 
structural suppo:rt if, for example, a greater number s f repetitive 
loadings on the support were anticipated. A detailed analysis 
would have to be made with respect to weight of the vehicle and 
future travel predictions. (See Figure 1 & 2 Appendix I). 

b) Parking - The amount of parking Rrea that is needed is 
dependent on the vehicle sizes. If different sized vehicles are 
indiscriminately p~ked they :nay take up as much t otal roo:,i as 
if they were all of the larger size. However, if vehicles of 
different size~ have reserved parking spaces an increase in parking 
capacity is obtained. (The Pentagon parking lot is an exa'.llple of 
a parking facility which uses this principle to increase its 
capacity.) If electric cars were as small as sone proposals 
indicate they would require as little as one-fourth t~e perking 
space required by a standard size car today. This would help 
reduce our cities' p::irking proble::r:s at least temporarily. Small 
el-3ctric v~hicles such as t he Scottish Aviatiori Sc~1p ;,;ri..-!.ch is 
less than 7 feet long would require or:e-!"ou:rth the &ncunt ::-f park­
ing space needed 'oy a standard size pres2r:t day auto:r.obile. (See 
Figures 3 & 4 Appendix I). 

c) Lane Widths - The width of a traffic la.ne effects the level 
of service that the vehicle driver may obtain. In general the 
wider the lane the greater level of service obtained. This implies 
greater driver comfort, safety, and flexibility. Tod2_ys wide 
yehicles require lane widths of up to 12 feet. Small vehicles 
(i.e. if part of the system were reserved for small vehicles) 
would accrue in smaller lar.e widths for the sa~e level of service. 
Smaller lane widths would indicate: 1) less right-of-way needed to 
service the sama traffic volQ~es, and 2) an increased t~affic 
carrying capacity of existing road'irays. For example: A 44 ft. 
wide street which presently has f our 11 ft. lanes if converted 
for use by snall vehicles alone whose t~·idth were h feet might be 
converted tJ 5 lanes of approximately 9 feet in width. If nJ 
park:i.ng had previously been allowed on this street there would 
now be ample room for 4 useable lanes and one parking lane. (See 
Figure 5, Apperuiix I). 



d) Additional Support Hardware - 1) Every home or overnight 
parking space which had to handle a battery-type electric 
car would have to be equiped with an outlet to supply the 
vehicle with electricity. 

2) AC to DC inverters would have to be provided either 
at the parking sights or on the vehicles. 
3) Parking spaces at work sites would also have to 
provide the electric facilities and associated hardware 
so that batteries could be regenerated during work hours 
if necessary. (Parking meter type installations have 
been suggested.) 

2. Operation of System 

a) Separation of Traffic - During the transition period s'.nall 
underpowered vehicles would require separate right-of-way from 
larger high powered vehicles. This raises the follor.Jing questions. 

1) What streets or parts of streets should be assigned to 
small vehicles in a given city? 
2) Should streets be reserved for small vehicles only during 
given time periods of the day? 
3) How would the problem of small vehicle streets crossing 
regular vehicle streets be solved? 

In ge:1eral, this is a tr;:i_ffic assigr.ment problem sirr.ilar in ways 
to the separation of preser:t pedestrian anci veticular traffic. 

3. Haintena:-ice of Systec11 

a) Snow Removal - Small vehicles rn.ight require r:iore efficient 
and immediate snow removal than presently supplied in some parts 
of the country. The main reason for this is that a small vehicle 
would have less clearance. 

B. Command and Control Svstem 

1. The electric car may more readily be converted to an eventual 
automated (or partially automated) system which may be electrically 
powered. 

2. The electric car may be more readily and efficiently used in 
conjunction with electronic command and contr0l equipment. 

C. Safety 

1) Fuel-cells of the hydrogen-oxygen type may be potential fire 
hazards. 

2) Vehicle performance ran ge should be in ~he sarr:e perfonnance ran ge 
as present gasoline cars so as not tc increase potential mixed-system 
hazard (Note: deviations f ::om mean speed s and horsepower are ha zar ::io ,;s ). 

3) a) The electrical sys t 2J1 has to be well insulatec:1 to pr event 
electric shock hazard from high voltages. b) If a collision occurred 
provisions should be made to guarantee that t::e electrical syste:n could 



not get shorted on the ·vehicle body and electricute th8 occupB.nts. 

4) Very small vehicles woald be subject to higher property damags, 
and higher injur.1 and fatality probabilities if they co1Ud3d with 
bigger present-day type automobiles. Therefore very small vehicles 
whose perfo!illance did not equal that of present day cars should be 
provided with separate right-of-ways. 

5) Vehicles could run out of power more often due to shorter 
driving ranges. An increase i~ disability of vehicles which have 
used up their power source could increase congestion tremendously 
especially during rush hour periods. Even today whe~ a vehicle 
runs out of gas during the rush hour, treCTendous congestion ~esults 
until the vehicle is removed from the traffic stream or serviced. 

6) Propane boosters could be hazardous. 

D. Comfort 2nd Convenience 

1) A small electric vehicle would be co!.'lpact and easily maneuverable. 

2) Electric vehicles would be simple to operate. 

3) Electr1c vehicles would be reasonably quiet (noise level varies 
according to :the typ-:; ,:,f control ge::,r 1.1sed. The :-icis~ le•:el on 
the i3ritish G S: !1 elcctr:.c van has been estimated to 'ce belc,; 
65 decib~-:!.s, 

4) Electric vehicle could start instantly. 

5) The short ranges presently possible would restrict its use for 
short rang.a trips (or combination of trips) in one de.y. 

6) Rege:ieration of the batteries would take at least 4-6 hrs. This 
would mean that during considerable portions of each d~y, the vehicle 
could not be used for a trep ne1ring the vehicle's total range. 

7) Forgetting to "plug~ it in to regenerate the b2tteries could 
cause the vehicle user to be unable to use it for a per~od of hours 
until it has then regenerated enough for him to make his desired trip. 
This cot:.ld be very invonvenient especially in emergency situ:i.tions. 

8) The presently possible short range electric car would have to be 
regenerated aL,-iost on a daily basis in contrast to a gasoline car 
which may only requ~re refueling on a weekly basis. 

9) The electric car ho•,;ever could be r:1ore conve!lient than having to 
stop at a gasoline station .since it could be regenerated at horr.e or 
wherever parked overnight, or •dhile at work. 

10) Warn-up ~ericd - ncne r8quired. 



,. 
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11) Carrying Capacity - Small cars would lL~it the quantity of people 
and goods one could aarry in them. For example: a mothzr with 2 to 4 
small children desiring to take them with her grocery shopping might 
be handicapped by a very sma.~l vehicle. 

12) No air polution or other undesirable odors. 

1) Overall initial costs would include: 

a) Equiping every overnight parking spaces with outlets from 
which the parked vehicles would recharge themselves. In 
conjunction with each cutl~t would be the need of an AC to DC 
inverter unit. 

b) Also outlets and inverters should be available for the total 
expected all-day (or part-day) parkers at all on-street or 
off-street parking areas so that the vehicles could recharge 
while parked. 

2) Operating costs would pro'.:)ably be less in terms of $/mi. 

3) 0-11erall mainter:ance costs would be lower becaus~ of fewer 
operating rr.ech~nlcal p1rts that could go b2.d. 

4) Fuel cells would be costly until an inexpensive hydrogen 
source is disc,vered. 
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III. Highwsy Plant 

A. Inventory 

StEtistics are readily available to describe t~e highway plan~ 
itself. ':'he .ar.r:.ui'.ll BPR publication, "Highway Statistics," 
co::1t.:ins :r«:'.-..y of these, but they h.:;.ve been supplemented in tern 
~a~les that follow. 

The United States highway syst2m is basically constituted as 
follows: 

U. S. Highway Mileage 

sc~rce: iii6 hway Statistics, 1964 - EPR 

Rur.:;.l: 

Federwl-oid ?ri~ary 
(Includes Interstate, 34,339 rai) 

Feder.:1-aid Secondary 
County and Other 

Total Rural 

r~d2=ai-cid Jrinary 
(Includes Inters~ate, 6,8C6 ~i) 

Jec2~~l-.:;.~d Second~ry 
Lo::al 

Total Urban 

Grand To~ul: 

222,509 mi 

607,127 rai 
2z322z941 mi 
3,152,577 mi 

25,785 mi 

19,217 mi 
4 1-to '490 ,_.._ 

491,492 ~i 

3,644,969 mi 

:ab:e L describes this highway network in scm2what greater detail. 
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I Table l I 

j 
.;.:,:,:-uxi.~t e ~<i.lcase of tJ.S. liigi1t,1,;;y Syster.1, by Glass ifica!: ion a.r~d f .. I 

i C::o·~:-c ry;l ic ~~ l R~_c::ion 

I - Region I I ·:-: i. g!"n,rcZ.y Cla_s s ific::: t ton East ern Cent-::-~l ·le stern 'i'ot a 1 
i 7 
; Federal-Aid System (miles) (miles) (miles) (miles) • 

Interst.:.te 19,700 10,400 11,000 41,100 
Rural 15,700 8,800 9,800 34,300 
Urban 4,000 1,600 1,200 6,800 

I Bel::•1,:.;.ys cnly 300 400 - 700 
I Urhz.n 11Tnrough 11 Sections 3,800 l,400 1,20·0 6,400 
I only j 
' 
I 

(other than InterstabY, . 69,900 36,200 207,200 ! Pri;:..::-.;:-y 101,100 
i 
i Ru:rc.l 88,500 I 65,700 34,000 188; 200 
' i i:rb.:..a Arte;:-i.::.ls 12,600 4,200 2,200 19,000 . • ; 

I Saco,,J.a-;:-y 331,L!-OO 
I 

226,lCO 68,800 626,300 : 
! 

Ru::a1. 317:,900 223,200 66,000 I 601,::..00 t 
: U:b~n Co;-,n12:ctors 

I 
13,500 I 2,900 l 2 J 800 I 19,200 

I 

I 
' 

• ':O~.:il - . ~ . \. - 8yscer.;i i 452J200 306,4C10 il l6,000 874,6CO ..:-·cC4~'i1aJ..'!'"'. :...a . I j 

l 
~ur.:.l I 422,100 297,700 109,300 I 629,600 
Urban 30,100 8,700 6,200 45,000 I 

Non-Federa.l-Aid Systecs I 

I . 
Local 1,166,600 949,200 &53, 700 b,169,soo 

Rural 915,400 825,400 581,200 2,323,000 
,. ... ! 251,200 122,800 I 72,SCO 446,500 

r 
uro.:.a 

I 
l Total iJ. s. liig"nway Sys::e;::i 1,613,SCO 1,255,600 (769,700 '3, €44, 100 
' Ru;:.:.l . 1,337,500 1,124,100 691,000 3,152,600 
i 
I Urbi'.i.n. 281,300 131,500 78,700 491,500 I 

l 

i 
~ 
·i 
4 
:,j 
.J 
·~ 

·I 
·I 
ul-~ 
' 

~"" 
' ~ ':::§ 
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B. Utilization 

Motor Vehicles Registered 

Almost 92,000,000 motor yehicles currently make use of our 
highway system, and by 1975, it is estimated that 116,000,000 
vehicles will be in operation (Source: BPR) 

Passenger Crrs Registered 

56,950 households own 58,800,000 cars. This is, on the average, there 
is about 1 car/household. Total registration of cars is higher, though, 
76,000 due to cormnercially-owned passenger cars, etc. In addition, 
15,000,000 trucks and buses exist. 

In 1960, one automobile existed for every 3.2 persons, and by 
1980, there will be one for every 2.5 persons. 

Source: "Automobile Facts and Figures·" Automobile Mfgrs. Assoc., 1966. 

Average Dailv Traffic 

Table 2 presents average daily traffic figures for various 
representative elements of the highway system. 
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I 
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I 
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Rur.;.l 
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Rural 
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. . 

Table 2 

U.S. Highways by Clas$ification and Geograph-

Region I Ea s tern I central Western Overall 

(vehf.i:iay)c,.reh/day) (veh/da) (veh/day) 

8.,500 5,600 4.,400 6,700 
26,000 18,000 52,000 30,000 
45,000 40,000 ------ 43.,000 

4,000 2,100 2,6001 3,100 
2,900 1,600 1,700 2,200 I 

11,500 8,800 l6,6GOI 11»500 
! 

I 

soo 300 900 600 
, 

I 

600 , 300 600 500 
6,200 1 3,700 6,400 , 4,400 

' 400 130 2so I 270 
I 160 40 100 100 

1,270 720 1,420 l, 140 I 
.1 . 

✓ 

' 

' 

• 

' 

, 

j 
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Annual Travel 

Average annual mileage data are readily available. Table 3 presents 
consolidated data for the years 1963, 1964, and 1965, together with 
related fuel consumption data. 

It will be noted from this table that average passenger car usage has 
remained quite constant at about 9,300 miles per year. 

The basic criteria ~sed by Mr. G. E. Brokke, Research Assistant in the 
Urban Planning Division, Office of Planning, to develop travel patterns 
of urban dwellers fit this measure quite well. These are as follows: 

Average Motor Vehicle Travel, per Person: 

8 miles/day 
2 trips/day 

(going up to 10 in foreseeable future) 

Average dwelling unit contains 3.3 occupants 

8 (3.3) = 
2 (3.3) = 

Mileage/Year 

26 miles/day, travel per dwelling 
7 trips/day, per dwelling 

26 (365) = 9490 miles (i~ close agreement with other figures Jf 
avera ge mileage per year). 

The average trip lengths making up this tr&v~l are reported as follows, 
by the Auto~obile ~~nufacturers Association, quoting BPR figures which 
appear in Appendix II: 

Average Trip Lengths (One-way): 

Ear:,ning a living 
To & from work 6.4 mi. 
Related business 10.2 mi. 

Family business 
Medical and dental 9.7 mi. 
Shopping 3.8 mi. 
Other 6.8 mi. 

Education, civic, & religion 4.1 mi. 
Social and recreational 

vacation 296.0 mi. 
Pleasure rides 14.2 mi. 
Other 12.3 mi. 

All purposes 8.0 

Appendix II c0ntairlli several tables whicb further describe average vehicle 

utilization, 

Figure III = 1 shows the distribution of one=way travel by length of trip . 
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Table].-F.stimnt1..-.I motor-,d,iclc lra,-cl in the Unite,! StatC'" and rclatc.l ,lut.a for calendar 
year 1965 and rni!<c<I data for 1963 and 1961 1 

Motor•vehlcle travel Motor•luel I Aver• 
Num• A..-er• co:isumptlo:i ,WC 
lwr or a,ze travel 

Vehicle type 

I 
I ve• tnwel 

Aver• ! ~ ,~~n l\lain Local Total 
l'rban ! hlcles pH 

rum! rurnl rnrnl Total rc~ ls- vehir!e Total age J of fuel 
ronds nrnds I tered J)C'"r CGfl• 

I 
vehicle I sume,i 

1965 

.\Ii/lion .\li/lio111' .\[il/io 11/I .lfillie11I .~lil/i,,n Tho11• .\fillionl I .\file,/ 
gallon• 1 Ga/for., 1 go/Inn rthicl<• rtltidt- rchkfr- rthicle- rrh i(Je. 8f1ndt .\li/<3 

mile, mil-~.! milu • mile.r mile., 
Pa...,~n~r!' c:lrs 1 --------------- 254,975 9if fi'J:? J.~2. ('37 J.56, 6f_,J 709,300 ,6, 6-IJ 0,255 49, 723 6-13 H. 27 
Buses: 

Commercial ____ _____________ 92'.? II¼ J, Jflfi J,~15 2,,m 8.'i. O 3~. Jfi .l fi2R 7, 3AA .. f,~ 
Srhool uud n on rev('nU(L. __ . • _ fl~7 7~ I, «5 318 1, ;,:.:i no.a 7, f; ."'l ~ 2H I, 07; 7. 14 

ALL ll t'SES ................. l,6C9 942 2, 55[ 2,133 4, 68-1 31t3 14,903 875 2, 78-1 5. 35 

All pa..ssengec vehides·-····· ··· 256,584 98,rol 355, 188 3.58, iOO 713,984 76,957 9,218 W,598 6.57 !4. 11 

Cru,,o ..-ehicles: 
Sin~Je-unit trncks .. _ ...... . . . .',6.R.'t.! z~.378 I 8.\ zw 1 55,949 141 , 1.19 14,f1'8 10, o;; 13,8-13 0-9 I 10. 19 
Trailer combinations ......... 21,9'.l-l I, 39.) 23, 3S9 j 9, 10~ 3'.?, 49; 78i 41, 29'2 li,6.)8 8, 4•~? I U-~ TOTH .. . ................. . . 78, 8c'6 29, i7J 

1

, 10~ .. ; '.,l'; 65, 057 , l ::l, h5ti 14,795 JI, 737 20, 5C6 l,3u, 8. 4, 

ALL :>IQ.OR \'El!ICLES ......... . 
1
335, 410 128, 3i7 41\3, ;s, !e3, 853 1887, 64~ 91, i52 9,674 ii, 104 775 12. 4g 

-
196-1 Revised 

Pasc--<'n,cr t'<lrs • ................ 12-1.l, e,:i 
I ' I I 9, 2f r; I -1;. 3t1; 652114. 25 93. 539 (•6. (),,, '310 . .. ,5 ,••77. r, 13 I i'2, 969 

Buses: 
Commerci5L . ______________ __ 908 1•1 I 1, 0o9 I, 80312, ~'.'2 82.3 3S, l¥J 52"2 i, .~t.8 • . 6.) 
Schcol nnd oonrevenu~- ------ 67-t 7.q 1, 4li 307 1, 7:!1 Z-13. l 7, 727 242 I, O~.i 1 7. I~ 

ALL Rl'S ES ................. I, 53"1 . '.rll I 2, c-'.)f) 2, l!O 4, G16 305. 4 1.5, 115 564 2, S::!9 5. 34 

All pas.~nger vehicles .. _ ....... ·245, 011 I ™· 41\J 33~. 4;4 342. ,55 r s-2. '.!29 i'3. 274 

1

9. 311 48,431 
' 

661 1409 

Cargo 'O'Ch icles: 
52. 9'29 27, 11: II S0.[1li 53,670 1• 133, 7ll j 13,275 10,072 13,199 I Sin~le-unit trucks ............ !»I IO. 13 

Trailer combinations . ...... .. 21l, 59'2 I, 30; :1. i',('9 8, 6iil 30, ,'jl)(J I 738 41. 409 6,271 I 8,197 ·i. Si 
TOTAL . . .. .. .... ............ 73,521 28, ~19 •101,940 6~,33! 

1
164,271 14,0ll, 11 , ..?3119,470 I, 3-SQ 8. 43 

• .\LL :>IOTOR Hl!lrtE~ ....... ... ,~18, 53'.? 122, 8S2 /rn. H4 40.\ os6 fH6, S(ill I s1. 287 Q, 6?8 1 67,001 r.s 12. 47 

196.1 Revised 

Pa.s.,. sengere;,rs•.·· ···-·········l23T,2981 S9,0<SIJ jl3'.?tl,378 IJ'24,993/IH.5,3i1
1
1 69. 842 9,240 4,5, 2461 &IS I 14. 26 

Buses: I , 
Commerc-i,1! · · ······ ····-···· s;; j 1:0 I 1.047 I I. .\>1

1
: 2.~I SJ.2 34 . .:-,t.1'1 ~(16 • • ~;".! I • . i-9 

School :u.u_t norirevenul' _______ , 6-t! ~~ -~·3;2 i .. :!?'.! l.t~:! ; 1~. i i,01:! "IJ•J 1.0;6 , . (1~ 

.,LL llt>Es ••• -·-··········· 1, ,,1 9 8,:; .,3~, I o,056 I 4,4S3 .9, . 9 JS,0-19 ~~ I 2,313 I S. 35 

Jul pa..s..sen gr r vehicles ... ··-··· · 123"!, 81 i ~~. 9S8 '3"2'!, ;;., i'3'!7, o;g o-i~, S54 .0, 140 9, 26,, 46,084 657 lt ,0 

Cargo vehicles: I 
Sinsle•unit trucks .. _··-··· ·-·150· 043 25, \I'll i6, (N 49, 729 :12,o, ; ,13 12,6.'4 9, PJ.~ 12,348 976 10. IS 
Trnilercomhurntions ..... . -.. 19,\lOO 1.30'2 21,:!tt!! 8.614j29, 516 700 42,232 6, o ;ci S,n:8 • · c-O 

TOHL • ••• ·-· ·············· · 69,943 2i,2S3 97,2"16 5/i, 34311 55,569 13, 3fi0 11,644 18, 432 l, 3.50 8. « 
.\LL llO.OR HRICT.ES .......... '30'!, 7fi0 !11,,2H :D),001 ,ass, ·C'.t ,;',15, 423 S3, 50() 

I 
773 1 12. 4S 

I I : i 
9, 6-16 i tH, 516 i 

1 For the 50 States nod District of Columbia, 1?63da!a have 
been adjusted, based in part on the 1%3 Censu.; or T:anspor• 
tat!on Truck Inventory and Fsc Survey, to provide data 
separate!y for single-unit trucks o..,d trail~r combinations. 

• Includes ta.-tlcnbs an,! motorcycles: m,318 In 1%3, 
984,763 in 1004, ,md l,oSl,956 in 19'1S, estimeted to =-o!lnt fnr 
less than 1 l)"!rcent of all trnnl: i963, O.S perc('nt; JOO◄, 0.6 
J)<lrcent; J'lf.5, 0.7 pero:,nt, reipe~ti'l'ely, 
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Data for other than the average case is far less readily availableo 
In fact, practically no published information is available. 

One brief study within the Office· ·of Research and Development indicates 
that, in averaged-sized cities of over 100,000 population, 96.5% of all 
vehicles travel no more than 60 miles on a typical day. 

Another study of over 800 representative drivers in New York State 
showed the following results: 

(Source: C. E. Billion, "Community Study of the Characteristics of 
Drivers and Driver Behavior Related to Accident Experience")Highway 
Research Board Bulletin 172, 1958) 

Range 

Low: 0 - 7,600 mi. in 2½ y~ = 0 - 3,040 mi/year by 243 drive~s 
Medium: 7,601 18,100 mi in 2½ yr= 3,040 - 7,250 mi/yr by 231 drivers 
High: 18,101 - 161,000 mi in 2½ yr= 7,250 - 64,000 mi/yr by 217 drivers 

Average within above range groups, by sex 
Male 

Low: 2,860 mi 
Medium: 6,940 mi 
High: 16,150 mi 

Approximate Average Daily "Mileages 

(Based on values above divided by 365) 

Low: 
Medium: 
High .: 

Male 
-8-

19 
44 

Female 
1,510 mi 
3,470 mi 
7,940 mi 

Female 
4 

10 
22 

Approximate Maximum Daily Mileage (other than vacations, etc.) 

64 ,000 - 175 miles 
365 -

Supplenentary Data 

Appendix II presents other tabulated data related to the subject of 
highway utilization. 

? 



APPENDIX I 

The Overall Transportation Syste~ Aspects 

Figures 1 thru 5 
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A?pendix II - 1 

A.verage Mil11s Per Vehicle 

, .... ",., P••~•ngff 
Cc,n IVttlll Trvdr:1 Totqf c,,,. Iv••• -r,uc:lct To•.ol 

1947 . .. . . 9,732 H ,153 9,955 9,839 1956. 9,30 18,059 10,813 9,623 
1948 ... . . 9,573 i:s,2n 1(\030 9,716 1957* .... 9,391 16,640 10,3~8 ~.571 
!949 . .... 0,,01 22,379 10/)40 9,547 1958 .. . .. 9,494 15,963 10,JlS 9,658 
1950 . ... . 9,020 20,910 10,776 '9,36~ 1959 ... .. 9,529 16,~09 10,552 9;710 
19$1 . ... . 9,1$~ 20,820 10,790 9,•IO 1960 .. .. . 9,446 i6,004 10,583 9,65? 
195:C ..... ?,378 21,062 '0,940 9,690 1961 ... . . 9,465 15,66! 10,461 9,64A 
1953 .. .. . 9,3:>'0 1e,2H 10,927 9,674 1962 ..... 9,441 15,507 10,40<> 9,61 B 
1954 .... . 9,308 18,91, 10,883 9,603 1963 ..... 9,378 15,0'9 10,569 9,590 
,~55 ..... 9,359 17,658 10,697 9,615 1964 .. ... 9,421 15,1 ICI 10,694 9,U6 

NOTt~ Ala-s.kG ond Hawaii tnciuded f~ f+lot Ar-st ti ~ e in 19S9 .. 

*Dotu for 1957 is· nOi ,:!rictty com,11..rcble wi•h ~raviovs yeon... 

SOURCE: U.S. Oeportm~rr of Consf'\ar::~- &ur~a,, of F'vbJic R~ds... 

t 16 Million Motor Vehicle Rr;gisfre1tions Forecasr br 1975 

"If present lrcr.d! continue, we can expect Total Motor Vehicle P..egis~c:tio,-s 
to reach 116 million by 1975 . They will i~clvde 97 r:iillion ovlos, end 19 
million !rvcks ,:rnd bvse~ .... This year r.iotor vehicles wi!I '. ravel 870 billic-n I 
vehicle-mil,.?s, ond vso vp 70 billion gallons of fvel doing it .... By 1 ?70, 

it'"'"'· ,mh 80 b;m,o golion, ond by 1975, WO., a"°"'" wUI b• "~"~ j 
93 billion gallons of fuel per ye':lr." 

E. M. Cope, Chief, Wghwoy Statisti~s D,-,.,ision, Office o~ Planning, Bureau ~! . 
Public Reads, Avyust 30, 1965. ___________________________________ ,_,_ 

·--------·---~----------··-·7 

/, ;~· a,~ M~ir.~stnff 

U'"'derJS ..... . . ,. 

;~·;:.; o;~: :: :::: : 
l !,0 80 
? ,3•0 
3,J OO 

Annual MileogP. Per Car 

C;fy Si ut 
Mefropofiion Ar.a 
Ce"ten 
.SC0,()0 0 and C\v-,r .. . 
Urid ,.r J.:0.00 0 . .. . . . 
.~otr::>p1Jliton Area 

!iuburbs ...... . . ,. 
Ou!,.ide Me~. Ar1.::o ; 

(NOf\-For,11), ... . . . 
All Farm . . ... _ ... .. . 

Av~raga 
1'.1,ih1 

ry.nc 
a.950 

10,520 

9,• 10 
9,750 

Ho-.,,ehofC: l.lcom• 
Under B,000 .. .. .. . 
SS.000-9, 999 . . ... . . 
$ I 0.090 c ,,d Ovor . . . 

7,920 
~.9i0 

10,950 

! 
i 

j 
l 
I 
I 

S01J5:Cf.i >.!fr~d Polit :,: 1te1'! :;! •ch, Ire, Natior:-d .At•,?mol-:i le o.<td Tir• S:n-~y, 1965,.. ,po,,vy~~ by. LOOK r,,og ·.1tir. e. 1 
__________________ _J 

Oisfailce Traveled to Work 

In Sh,ndord M9f"opi,rl!an 
St°'hHcol Ar9C$ 

Not fn Sto:1dard .Y.fflopc,tif-:1n 
Stati,l!cct, Arotf!!I 

In Outside 
C.nhttl C.ntrol 

Di afoncr. lo W:,r1t•• Ctty- Cily t-46t1fo1m P:::zrm 

Wc,1.:s 'J: Hor:--'!", .••.•...•... 3% 5% 6% 50% 
Leu,:-..:, ,-. J Miles . ....• .. •. • . ;g n 4? 14 
l f,? S ~·,:1 es .•..• .••. ..•..• :~ 18 13 9 
6 ,,,_ t o ,t,.1 :;~, .•• . . ..• . . . ... 21 2S II 6 
11 M 1l .! S or M"';,if!J .. •••• •• ••• 

,., 23 18 '3 
;.,o A ... ed p!c:: c.s c,f Wor• .• . .. . 6 7 6 8 

Alt Cti,tanr:e, . . . .. . . . .. . . . . 1CO% 100% 100';+, 100% 

•lf"l<ltJdes on!y ,.,, o rk COIT+m" te,s .... hi, he._., ,-.vbl ic tr -::n,p~rt u ti cri (jvait t"Jble whe•her U\~d ':Jf' nvf . 

411* ln<J-.1des "A)t ..,,.,ric ers.". 

A!! 
loc:riion1 

!% 
11 
19 
18 
18 

6 

100% 

NOTh "Cc- iT -ni.rl"r" i s defin~d a, a pt'!n on g~•in~ fr om h,:, .-:ia ! ,3 a Aud pl ace of w ork t~at i, ,,,,'f's :hart one -fo11rt!, ~ae 
fron'I n-nm~ . The11, repr e~t r, I about 7l '% of o :I ..... or\,: en in tr.e U. S. "F\ ,b' 'c trarup orto!ic-n" rehr• to b i..: se,, s1ree ~ cor -. 
1-·,b·.wiJ"ys, ef "!Y01 rd troi:11, other , a pid tr u l"; sit, a~o r-:,i:road ~. ~,,rvey ~r:de ~~~.ke-, 0 cf •:, '3er, t96J co~ered oppre-..1 i"='lctei t 
6 ,000 h<XH"!h :,,L.:h with obO\lt 5,200 work :::.,mmuters... 

~-CVR(E: U.~ Der,ar1r,en• of Commerc; e, Bvreau of /Tl a Ce~·n . fiomfl lo Work T,·a,.tl 5..,,.......,., 



Appendix II - 2 

Dhtri!JvHan ol Trip, ai,d V~hkle Miles by Paneng4r Car 

CJ " Ill V(J'lCc ~JUS -

-

$ T1J S Mill 10 T1I 19 ~,LIS 111 T1I ◄ 3 Jl;l!S 

LENGTH OF T~IPS 

Dishibutio n of Trips and Vehicle-Mile :; of Trove, by Cars and Truck~ 
v.~1c1. Yehlde 

fp;p l•ri iiill:h Tr~ps Mi!H T,1~ length Trfp• .....it •• 
(MHu) Ca,, T,udn Cors r!...-clu (MiJ~•) Cars True Ir~ .... c,, T!"uclu 

l/rd•r .5 . . , ,,. 59.6% .SJ .0% 13.2% 9.4% 30-19 ........ 1.6% 2.3% 6.5% 7.0% 
~-9 .......... 19.9 2,H 15-4 13.0 -40-•9 ...... .. 0.8 1.1 •.3 A.7 
10-1' ........ 8.1 9.3 11.2 10.3 50-99 ........ 1.3 20 10,8 !2.0 
IS- 19 .... ... . A.2 5.1 8.2 8.0 l 00 and over . . 0.8 1.3 20.0 2-' . .J 
20-29 . .. .... . 3.7 S.1 10.• 11.l ---- --- ·------

Tote:!. .. .. . !CO.<>% 100.C% 100.C% 100.0% 
HOTE: 9.ased °"' iTio h.:.ir-veh;de-u,e sr~~ie1 1951-!'6, :~v.,ril'I:, I 9 st-Jtes for ,.sout-:i,&r cart and 1 S state~ for tr•x:lt.t. 

SOlJRCEr U.S. Deportment of Co 11"1m~rce, 81.: reau -.f Pvb:ic ~ooJ, , Hi gh...,-oy Tr1J:HFc.:-htrio:1 • 

Pvrpc.,,e .,,, Travo-1 

fam in g a fiy;r~: 
To and from work , ... .... ... ......... . 
Rs!loted bu~ineti .. . ................ . .... . 

fotcl.,., ... ... . .......... , .... .. ... . 

fomify bu,ir,eu: 
Med;ccf ond derttal ......... .. , .... .•... • 
Shoppi!1g , .................. . ••... .. . .. . 
Ot'., er ............... . ... . ........ . . . ... . 

To•0t ...... . . • .... .. ...... ...... . .... 

Edvcc!i,:nol, ciYic., o:id refigioV'S ..... , ..... . ..• 

So:i ol o~d re<recri oncf; 
Voco t:cnJ ... . . .... . .. , ..• . . . .•.•. . ... . . . 
Pl-,o,ur e rides . . . ... ... ........ .. . . . . . 
Oth~r . , .............. . ... ..... . .. .•. . 

To!ol , .. . . .... .... .... . , ... . . . . . ... . 
All J)"Jrpo1es .. .. . . . . . . . . .... . ..•.. .. ..... 

Pfft9ntag• Dh,trl,-..vfion 
V~hid• 

Trips G) MHe, 1) 

3J.6% 26.8% 
_11:1_ 16.8 

45.8 43.6 

1.6 1.9 
lS.~ 7.2 

_!3L 9.9 

29.S 19.0 

7.6 3.7 

0.1 4.9 
7.2 12.7 
~ ...!.Q__ 

17.1 33.7 
l00.0% 100.0% 

~ From r,ot::,r-ve:,, rde•cse ~•uG -es in il slcli,s 1951-~ •,•sa 
(D From motor• ·te'.·,idc -vse s!vd :..- , :n 22 ,late, ! 95 J. ~ 9SS. 

Date bo,ed M sol"'lplc 1VNeyi. See fooMol"! °" p<J Q• ~0. 

SOURCE1 U.S. Deportment o f Co"'merce, 8vreou of P1.otric Rc-oJ,, Pvblic ioo-!i. 

.C.vorog,~ 
T, fp Ler,9~ 

O""e Way 0«1.• pcnh 
(,Milos) '.!) 

'"" Cot l) 

6.4 1.3 
_!_0~ 1.3 

1.3 

9.7 2.0 
3.S 1.9 

-2.:!. ~-
u· 

0 2.l 

296.0 1.7 
14.2 2.S 

..!11. 1!. 
2.-4 

8.0 1.7 
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11,750,000 Multi-Gar Households in U.S. 
· Tetal 

Hou1&hofch 
Ca, . Ownin9 
Households 

,e,cei,f of 
Houuhotdt 

Owning Cera 
Muft(.(or 

Multf.C.,, Hou1•hold1 
•• P«ctnf of : 

Y .. , 
Houuftof:lt 

(000) 

To,al C.a,.Ow"I~• 
Hovuhofd1 H•utttho!d1 

1954-. ... . 
1955 ... . . 
,956 .... . 
1957 .... . 
1958 .... . 
1959 .... . 
1960 .. .. . 
1961 .. . . . 
1962 ... . 
19~3 .. . . 
1964 .. . . 
1965 ... . . 

(000) 

47,000 
47,900 
49,000 
49,900 
50,500 
51,400 
52,300 
53,700 
54,500 
55,900 
56,400 
56,950 

(000) 

34,270 
35,250 
35,950 
36,450 
37,600 
38,200 
39,500 
40,700 
42,050 
43,300 
H,050 
-45,350 

72.9% 
73.5 
73.4 
73.0 
74.4 
74.3 
75.5 
75.8 
77.1 
77.5 
78.1 
79.6 

4,150 
-4,850 
5,000 
6,150 
6,450 
6,950 
7,000 
7,-400 
7,900 
8,700 

10,100 
11,750 

8.8% 
JO.I 
10.2 
12.3 
12.8 
13.5 
13.4 
13.8 
l-4.4 
15.6 
17.9 
20.6 

46% of Households with 2 or More Cars are in Suburbs 
Percenr of 

P•nenf of Households 
Hov,ehofd, In Each '•rcenf In Each Gr.up Ownlnt e, To te11I Ot,oup Owntna 2 o, Mor. Mu ft i-Ca, 2 ~ More INCOME Car, Houuhof.r.h CITY SIZE Cena 

Und "' $-',000 . .. . .. 2.7% 3.6% Metro,=olitan Area Ce:lters: 
500.000 or over . .. 11.0% $4,000-4,999 ...... 10.8 4. ! 
Under 500,000 . .. 19.0 $5,000-6,999 . ..... 17.4 22.2 

Met. Are~ Suhurb, . .. 29.3 $7,000-7,999 ... . . . 22.2 10.4 
Outside Melropoli ton $8,000-9,999 .. ... . 31.4 18.5 

Areo (Non-Form) ... 17.9 $ I 0,000-14, 999 .... 45.9 25.9 
All Forms . ...... . .. . 16.9 $15,000 o, more . . .. S3.7 15.3 

Tote,! U. S .. 20.6% 100.0% Total U.S .... .. .. 20.6% 
A.GE 

REGIONS Under 25 . . .. ..... 10.8% 
25-34 ... ... .. ... .. 20 3 Northeast .. . ... .... 19.7% 24 .0% 35-"4 . . ...... . . .. . 25.-4 North Central ... ... . 21.9 29.8 
45-54 .. .. . ... . . . . . 31.1 Sovtl, _ .... .. .... .. . 17.3 2S.7 
55-64 .... . .... .. .. 21.0 Wost ....... . ... . .. 26.2 20.5 
65 ond over . . . . ... . 6.0 

Total U.S . . .... . . 20.6% 100.0% Tole,! U.S .... .... 20.6% 

45,350,000 Househ-,lds Own 58,800,000 Automobiles 

12.1% 
13.8 
13.9 
16.9 
17.2 
t8.3 
17.8 
18.1 
18.8 
20.1 
22.9 
25.9 

,.,.c•n~ 
of Toral 

Mulfi.Cef' 
ffeuuhaldo 

8.5% 
13.9 
45.9 

25.8 
5.9 

100.0% 

3.7% 
19.l 
27.4 
Jl.2 
13.7 
- -4.9 

100.0% 

tJ. S. Ho11uholds Whl<h Own: 
HOUSEHOLDS CARS Owr-l/:0 

Numb., P'•rc•nt Number P«crant 
On,: or Mor<t C<1n .. . ... . . . . . .. . . . 45,350,000 79.61. 58,800,000 100.Co/. One Cor . •. . ... .. ..... . ...... 33,600,000 59.0 33,6C-0,000 57.2 Twa Cars .. • ...... . ........ .. . 10,300,000 18.1 20,600,000 35.0 Three or More r:ari . .. .... . . . .. 1,450,000 2.5 4,600,000 7 .8 No Con • • .• .• ........... . ..... . 11,600,000 20., 

Total. ..... . . . ..... . ...... . .. 56,9.50,000 100.0o/. .51,800,000 100.0';1', 
t-lOrE: llie differance befw•el"! the n1,;mber of c.an OWT'ted by r.-,vu~oJds ar.d lofol reg istrafioe,t is d,.,e tot~• orn ;u ion 
fr°"' l'hi1 onalys;, of con o...med by govern:nentl, by Anny penonne1 relid ing on bos~. by in d:Yld.1ch ti 'n:": Q :n iin,tihr 
tions,. and by bulfnh.Je1. 

This dafo based en soi,,pfe iwr,•yi.. S•e fo,:,t?-.ofe on poge 6f, 

SO'J,CE, Alfred l'olitz Reuan;h, Inc.. Not;o.,,,/ Auto .. ol--1• a,.,/ T're s.,.,.,., 1963, 1po,.s¢<•d by LOOK .,a;,,;.,._ 

? 
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Car Ownership Highest in Suburbs and in \Vest 
BY REGION 

,.,cent ol Ol1trlbullon 
Hou1ehold1 of 

Ow"ing Cat& Household• 

CITY SIZE 
Metropolitan Areo 
Cent ea: 

500,000 or over 
Under 500,000 .. 

Met. Areo Suburb,. 
Ouhide M~t. Area 

(Non-Farm}. ... . 
AR farms ...... . . . 

REGIONS 
North'!ast . ..... . . 
North Central . . .. . 
South ... .... ... . . 
West .. . .. . ..... . 

Within Each Own ing 
Group Car ■ 

60.5,. 
81.6 
8d.9 

77J 
81.9 

72.4 
85.0 
77.5 
85.8 

11 .5,-
15_6 
36.2 

29.2 
7.5 

100.0% 

23.1% 
30.0 
29.6 
17.3 

BY CITY SIZE 

METROPOLITAN AREA CENTERS 
ams 500,000 OA MORE 61" 

oms UN 0£1 SOO,liOO 82~ 

METROPOLITAN AREA SUBUilBS . 89!'. 

OTHER NON-FARM 

FARM 

INCOME 
Under $4,000 _ .. .. . 
$4,000-4, 999 . .. . . . . 
$5,000-6, 999 . ..... . 
$7,000-7, 999 . ..... . 
$8,000-9,999 ...... . 
$10,000-14,999 ... . 
$15,000 or more ... . 

U. S. Totol. .. .. . . 

. . 781' 

Pe,c•nf of Dhtri l:,"H•" 
Hau,ehold1 ol 

Ownlnw Ca:u HouHhold, 
Wlt!'lin Eac~ Owning 

OrovJt Cott 

52.5,. 17.3,S 
78.5 8.0 
84.9 28.0 
94.4 11.3 
93.6 14 .4 
94J 13.9 
95.5 7.1 

100.0~ 

79.6% 100.0% 

SOU~CE: Alfred Polit , P.eua,dl. Inc.., Notion~/ Automobile and Tir~ $t;rn1, 196S, sponsor~-d by tOOK mogot ine. 

Automobile Ownershi? Within Income Groups, Ecrly 1962-.:-5 
l'erconlage Disfrih~tion of Spending Unlh 

OWNS DOES NOT OWN 
1 Avtomobll• 2 Of' More 

1962 1963 1964 1965 19~2 1963 1964 196S 1962 H'63 1964 1965 

All 1pendi;,g unih . .. ... SI% .39% 56% 57% 14% 11% ·~ 19% 28% 23;(, 25'- 24% 
Money income before la><•::• 

Under $1,000 ........ 17 22 28 30 1 2 2 5 82 76 70 65 
Sl ,000-$1,999 ........ 34 41 32 41 2 1 J 2 64 58 65 57 
$2,000-$2,999 .... . ... Sl 53 59 53 3 6 6 5 46 .41 35 42 
$3,000-$3,999 ........ 66 58 58 51 6 10 8 10 28 32 3-' 39 
$4,0C0-$4,99? . . ...... 68 67 62 67 7 15 10 9 2S 18 28 24 
$5,000-$5,99S' . .. . .... 67 74 66 68 11 12 19 14 22 14 15 18 
$6,000-$7,499 ... .. ... 71 72 71 67 20 18 17 22 9 10 12 11 
$7,500-$9,999 ...... . . 69 65 63 62 23 30 31 31 8 5 6 7 
$10,000 a~d 0Yer ... .. . 54 -'9 51 53 42 .47 .4.5 42 " 4 4 5 

*MOf1ey inc:,r.ie for prevk,,.., year. 

NOTh A .. S;:>-!ndino lJMit"' co,11 isfs cf ell per,c.-,s living in the sarne dwcllirig or,d rel ated by blood, fflarricge, O' ad'Jpfi1'n. 
who po-:,led their ir.come IOf' rr.oj04' ;f !)mJ of eipenses. Some famili es conta in hato Of' moce spendinQ units.. 

Ad data b-,,•d 0-1 MmpJt 1vrTeys. Set footnof• on page 68. 
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.Autowfoile Facts aru1 Figurcg 

1965 U.S. Imports of l,!otor Vi::hicle:::i 

(p. 5) 
}ia:JS;nser cars r,ew 
passenger curs used 
tru~ks and. bu.-::0::. 

Totnl 

559,430 
8,000 

so,893 
598,323 

1965 Domestic a~d E;x:r.,ort Factory &lies 
( doe a not inch'.de sales to cll Fed.eral C-ovG.rn:nen-t ag..>1eciea) 

(p. ; ) 
ll6SSenger cars: 

domestic 
export.s 

·total 
trucks and buses 

dor:estic 
~q,orts 
total 

total :motor vehicles 
dom-~;;;tic 
export3 
tot.sl 

9,092,000 
205,000 

9,297,000 

1,564,000 
136,000 

1,700,000 

10,656,000 
341,000 

10,997,000 

1953 Total mr:::~r cf auto sc :::-v-1.e:c □ exc2pt l"'~r.air 
(parking lots, r ent0.ls, and ;;el'7i.ce exe:ep-t r :.:~ir) 25,152 

Totcl. 139,611 

(p. 36) 

Wholesale 
1963 To~ 1;.et.roleu:;i 'bulk stations, tcrm.Lw.ls 30,873 

lS-63 Zstir..atcd nt..":l.'t.::r of e:;;ployces of :pet!'olcum bu.J.k stntio~.~, 
t~rm!.nals 151,613 

19G3 Payroll of pat1-ole ;zi t;ur.{ station.:i , te:rminals $791,536 ,coo 

(p. 37) 



_ _ _ .,. ,, < 

Stntiat:'..cru .Abctra.ct of U.S. - l5i6~ 

1963 TO"'"c,,8,l nu:n'ocr ot s-,asoline service stations 2ll,473 

1963 Total sslea of gns~line send.ca stations $17, 7601 cx.>0,ooo 

1963 Total nunbcr of auto re;r::air, nuto s~rv-:tce, garages 
139,611 

(p. 82t2) see also l,uto Facts (:p. 36} 

1963 To¼l receipts $5,~,ooo,ooc 

Big.11•,:ay St.<.rtiatics 1964 

1964 Total nl.t7.!ber of £2.llons of gru;oline(hiehwsy) 67,900,779,if.JC 

(p. 3) 

1)-54 ?.:!:)tcr-ve.b..-tcle r'.~:;i::rti1 stio:1s 
autor:10bile s 

_.b1.isea 
all other vehicles 

(total) 
( t-ot-~l ) 
(total} 
(total) 

i.964 irotor fue). revenue :frcn St..-::rte ta.x,:?s 
( net receipts ) ( taxation of' n:.-otor fuul) 

ct.her re::d._pts i 9 connection vi t.h rr,otor 
fuel tax 

r.et . to~ .. rece1pts 

e6, 30::1, 093 
71,984,5110 

305,415 
14,0J.9 ,})i-3 

$4,2c6,463,ooo 

25,TIO,OOO 

4 ,:232) 23s·,·coo 



.. 

1964 Fect:?ral ::-e--tenua fl'Oln texe;J on r::.otor fuel: 
gasoline 

(p. 52) 

bigh• ... -ay special fuel 
total 

1964 Estimates or above portion3 :paid ty hie,.~~-ay 
gasoline 
hi&'l-iw:i.y e:Pecla.t fuel 
total 

Percent of revenue p.lid by highwe.y users: 
gasoline 
h1glnf3.y ei:,ticlal :f'uol 
total 

( calcuJa tcd.) 

1964 Mileages of road 
total r-t:ral roods 
total m1.l!lici1xu roads 
total r.irnl & r:n.mici::Pal roads 

(p. 130) . 

1964 Nilee.ges cf' roe:.d.: 
UllEiici:ptl nonzurfaced 

su.ri'a cc-1 
total 

ru_Y'O.l, ~ non3ur:f'nced 
surfar:!,c:d 

total 

$2,534,478,000 
143,1.48,000 $2 --,.-,-,,--,.., , 6TI ,t.:~~0 ,OOJ 




