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MAKING PUBLIC ROADS PAY

By Thos. H. MacDonald, Chief, Bureau of Public'Réads
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The most fundamental of the chéAges ;Avhighway transporta~
tion wrought by the motor veh;cle is the 1nureased range of travel
To thlS cause may be traced the d;stlnctlon between hlghways of
general and 1oca1 use whlch formerly of 11ttle szgn1flcance. has
now come to have such an 1mnortant bearlng upon many hlghway
problemﬂ“ For it is to ta1° lengthened range of travel that we
owe the accumulatlon of vehlcles orlglnatlng over a wide area
that congtltutew the dense traffic on the modern trunk llne high»
ways.

The condltlon of hlghway trénsnortat;on before the develop~ 4
ment of the motor vehicle was extremely 31mple. All travel was

of exceedingly short range To say that 1t was v1rtua11y confined ; £ :7

to county limits is almost axxomatlc since the range of horse—drawnL e
traffic was the przme factor in deterﬁlnlng the limits. Except

within a few mlles of large cities there was no great accumulatlan :

of traffic on any roagd; and the serv1ce of all roads wag prlmarlly

that of affordlng access to farm land and homes

Since 1oca1 1and access was the prlmary purpose to be..

served, road 1mprovement w1th1n the 11m1ts required by the low
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traffic density, rescted directly to enhance local land values,
and real property taxation for road purposes, locally acsessed,
wue both ressonable and falr.
Under the new conditions cresated by the motor vehicle

‘the territorisl extent of the local community and the county

bas loot all éiggnii’icanca in relation to the range .of highway
travel. On many of the main rosds today a major vart of the
traffic crooves completely over one or more counties, On these
roads sluoc there hey developed s traffic of & new order of

danslty and total weight. Traffic of this character demands road
surface fgprovesents requiring greater canital investment than

wat necassary under the oid conditicng, but this investment the
‘new traffic Justifies as u simple mutter of op@ratiﬁg ecaonony,
i.e., the cost of the improvement ic mors than balanced by the
conssgquent oversting waﬁingﬁ agowaulated by the nunerous vehicles,

Careful surveys con&uctéﬂ continuously fof the peast ten

yesrs by the Y. 3. Rursau of Public Roads and the State Wighvay
Depertments reaschine into sll sectiosns of the Nation show that
this traffic flow of motor vehicles is concentrated upon and
limited to the sumller part numﬂria&liy of our tbtél road mileage.
Th@:&jr&main under these new conditions, and so f&ra§é can he seen,
will always remain, other roads - feeders and land ser#éré sti11 -

unon which almost the entire traffic originates or is destined
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locally; and such roads conqtltute the maaor p&rt of the rural
mlleage again as determlned by the number of miles included. i
.”he larger trucks and busses r&rely penetrata to these roads.
Their usage is till such as to réquxre no high qtandard o
improvement and so Qllght that, as a matter of transportation
economy, none but the simplegt measures of road 1mprovement
can be justified.

AAmore exact idea of the d:fferenca betwéen these two
distinct classes of roads developed by the motor vehicle is
suopliéd by the trans portation gurvey recently comnleted in
chhlgan by the Bureau of Public Roads and the State Highway
Department. The survey shows that the approximately 7 700 miles
of trunk line roads constituting the State highway system
(excluu1ve of aectlons w1thin cltles) serve an average daily
traffic of 1,144 vehicles. The rcads cla¢sified as county roads,
embracing 17, 175 miles, gerve traffic averaging 190 vehzclas
daily; and the 60,214 mile of minor township roads serve an
average of only 22 vehicles a day. ’ o | 7 R

The cldssliiCatzon is the exléting order és establlshed
by law prior to any attampt to determlne the relatzve use of ﬁhe

roads 1ncluded in the various ClaeSGSoi It may not be, and o

probably is not, in true accord with the relative traffic
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‘iMﬂnrtﬁﬂG% ¢f all tha rgad nadﬁthé wréé; cwn into three

inﬁt&ad af two Q}a%“&ﬁ am*awhéz buciaxd the W“ﬁﬂ& distinctioa.
Yot 1t is clear &nauﬁh *hht in Viohiﬂa“ thwra HIS nroadlg two
ﬁ&ﬁtinctly diff&r&ﬁt ain”"¢; of rnnéu. 1t is clear also that

thﬁ one clasw. nmrviap nverage dmizv traffic of the order of

3,000 vehicles A day 1s quite iimitad in mileage, and the other,
gerving logs than 50 vehicles s day L3 very n&tmnaive, cortainly
mors then O per cent of the totsl. ﬁ@ auch muantitative
meapuroments are avallable thus far for any other State, but

th&rﬁ f9 no questlon that a aimilar uitustion exiots in all the
Gtates and affects the nation's totel of more than 3,000,000 mitco
‘ of rosd. |

The Michigen mtﬁd} ghows al 10 that of the aiight ﬁraffic

ot the more than 60, @0@ milu of most ?irhtl& trgveled roudﬂ murs
than 60 par cent originuten withiﬂ t e lotel zawnﬁhip and only
18.% per cent comes from vs‘t}‘xozt, the local wmmyi CO;:zpart: this
with the fa&z ahét oy the less than &,VCW miﬁaa af most h&avilv
traveled roads only 10 per cent of tmm Lrafz~M comes from th@
1@9&& township and more than 60 pur cent ari&1natw& bevanu the
iimite of the local aauﬁty, and the di4 erhﬂCﬁ betwa&n these extrome
al&g? “'"t&n&q out more clesrly. It is wvi&snt thﬁt th& Onﬁ.€1&$5

i serving a heavy gonersl traffic flow ariginating cv&r &.larﬂﬁ



arca and the other is receéiving a very li&ﬁt'traffi& ériginéﬁing
in large measure on the lands which it‘iﬁme&iateiy'séives; As
to the intermédiate'ciaés, classified as COuﬁtﬁ réédsiundér{the
old svstem, it consists of rosds that, upon a usage classifica-
tion, would be thrown into one or the other of the two distinct
classes.

Such facts ss these have & very definite bearing upon
princivles of highway finance. They show that the old system
of financing all rural roads by means of property taxation,
entirely adequate and equiteble in other days, is definitely
impossible under modern conditions, fﬁey show that the usage
of a relatively small mileage of trunk-line roads is of such a
nature that local financial supvort and administrative control
have become both inadequate and inequitable; but they show also
that the major part of the rural road mileage is still, as it
always has been, subject only to a very light and very local
traffic movement.

It is such facts as these that justify the use of motor
vehicle taxes for the support of the general—hse roads and the
retention of property texes as the means of fiﬁaﬁciﬁg'fﬁa”d
~local roads. The problem shead is to determine by such surveys

as have been made in Michigen vhere to draw the line between
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thin roudes of sanerfsl and locdal use.

Veesi desionetion of

thin prosossl goes outside the nrese

Staty roads, county rosds and auch; and soukts to draw the ilue

where the teaffic, prosvat aod osotentisl, wutaslishes the
Cddivision., There 18 wo guwestion tUst, din osil Stetuos, thure i

Bolagee mileage the Sraffic uron =hioh e o

Lo regquire ner Lo warrant sny othor sarface luprovemunt toon toog
neseanary o carry the Parm traffic and ag odditional lareu mile-

i wben vRiod preastically ne luovevement would e Juptifted,  In

evary State there Su g sonsiderablc sblepsy denirnated ps wblic

roads which obould be roluvorpornted in the adiolnine farn fands
ruserving the rieht o pamn over theae Yars lanwes Tor sensonal
sogens to the Plelds,  Helthor s there any gusstion that there

i s yalotdvely wemall milesse 10 cvery Shets thet ia uged oy &

ponoentrated trafiic

e poth to regulire snd

suonontonlly Justify edeguate suriee

st

p tne steady vrocens of wnnusl trensfor of milease From
1oaml to Btats control wo have besn oraduslly grounplag the

roneral~ueg rosds In the State hichway sratums. These aystens,

o

wevar, probably 40 not ret include in any case alld of the

milenge of truly genersi-uoe higheavs. Tost iz needed to orine




our methods of his ﬁmav f;nance'and administrahion into more
. I T

appropriate rglatlon with tha modern conditlons gf hi&hway
utilization is the comﬁletion of ;his pro;ess ;f élaesifica;
tion uoon the basis ot evidence of hi shway usa&a obtained by
means of surveys such as tbu one conduutéd in Michigan.

The logical canseqaance of such a classificaﬁio& will
be the adovtion of a flnancial svgtem which will place the :
"‘antxrc cost of the @eneral~use rcads unon the mobor vehi¢1e
which, in this case, is the principal baneficxary. and tha
entire cost of the local voad« uvon the local property v%ich
they directly benefit, And it nay be emphntically statad at
this voint that such a eystem will not increase the present
taxes upon real nronerty for road purposas, but will matarially

decresse them; the corallary beina, naturally, that 1t will

result in an increase in metor vahicle tamation in some of tha

States - an 1ncruase, however, vhich will be within econamically ;f1

Justifiable limits. E@ference is madw later to the rate of

motor vehicle téxation.

et

Such a clasaificatlon will establish at once the tmtal*; .
tax res ponsivility of motor vehicles as a graup. It will n@t

3{ indicate the scale of contrlbutions that ahnui& oe mad& by tka
Variouo c;a@sea and weights of vehxcles. Q“at is anatncr nwcblem.  »~
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It 1s 4 popular lies that the heavier vepiclsp m¥et.
AecepRerily canse, groster, roal lamese, phan [ Hahter spes:
This ides is the basis for, the demand that vehicles of. the
vasious sizes shall oo texed ocoording fo the highvay year and
tear for which they are severally Fesponsivle.

?he);dea lacks factual suvvort and tbe_wethqg.of propor-

tioning'ﬁaxation is both imorover and. impracticable. Highways

must be built to withstand the forces of climate at work contin-

uously over long veriods as well es to.resist the forces of

] Lt '

yrgffic;’anqwit:i;zgene;ally_trgg that the rpad design, based
éponqunsiderétianof 1qng~timc durability and resistance to
éiiégtjg}fércégAand‘subgrade conditions, will;bglaQqu&te.toA
;éu@p;rtehearly all classes of vehic]es, including the larger, if
nat thy largest classes purm;ttpd to operate undur reasonable
restricfions a;'to wheul 1oads, tire vqulpmunt, and speedsh
: Thera is>n0 denyine tnat roads HaVc occa51oﬂally been
damaged sariouslv by vchicles of welpht 1n excess of the load
for which they were designed. This ig,gtmgpggr_of.adjustment
of design to the traffic and with adequate policing should not
égcur, Such“avoidablg'damgge:s;oqlq not ve made the oasis of
ﬁ,éjétem of téxatiqn gf.vehiqles. MTgwillus§§g§¢L§?e‘igp;oppiety
of‘such 2 method ,supmose a pPVLwent adequate for 3-ton trucks

actually fails structurally under the load of B~ton trucks. The



demage to the pavement, say ? ihches.in éxéraéé ghickness Qay

and probably will be cons 1derab1» grbater than the cost of the
slight increment of thickness that would have made the surface
adequate for 5-ton trucks. Damage isliﬁﬁs‘shoﬁn to be an improper
basis of vehicle taxation., And it is not only aﬁ 1mpfoper, But k
also an impracticable basis, since there is no éonceivable méans"'
bv vhich the damage that may be caused by vehicles of anyygiven'
size can be distineguished from that caused by all other siiéé;

or the damage resulting from weight of vehicles can be dissociated
from that resulting from density of traffic, or e£ther from damage
due to climatic forces and non—uniform soil support.‘

As = substitute for the unreasonable and impracticablé
basis of "wear and tear," the Burean of Pubtlic Road;'has>§r§~
posed what is believed ﬁélbe the mdre reasonable method of-‘
adjusting the total tax to be laid upon vehicléé of thé ssvéial
weight classes in accordance with some measure‘of the éést 5f
building roads adequate for their *upbort | -

We have suggeﬂted a method which amploys the coet of
building concrete pavements of the various thlcknesses bheoreti«’ E
cally regquired for the support of the several Weight classes of
vehicles as the means of proportioning the contributzons required,,“ 

of each. It should be noted here parenthetically that this
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vrovosal is based on the theoretical strengths raquired of

rigid road surfaces as a e+bod for determlnlnf falr rplatlve

3 'g o S LA e

vtaxatlon between the different welrht classbs of motor vehlcles,
i

and should be distingui hed from tho d351?ns actudlly adopted
walch must vary betw en rather wide limits wﬁong tub Status

and even within the dlf&brbnt acctign; of the States themselves
due to the variation in subzrade‘soils temoerature ranges,
rainfall, and othpr causes dlvorccd from the traffic. The

cost of grading and dralnhne and thé minimus thickness of pave-
ment theoretically ruqulrud for the supvort of passenge

vehicles is regarded as a base charge to be shared equally by
all vahiéles of all classes. Thé émount thus determined repre-
sents the total to be paid by passenger vehicles and very light
trucks.  For the accommoigtion.of one«;qn trucks a certain
addiﬁional thickness of pavenment woﬁld be required and the cost
Vof this increment is_apportioned equa;ly‘among the‘oqe—ton
trucks and all heavier vehicles. In a similar manner the

ost of the further.iﬂcreﬁent of thickness required for the
supnort of two~ton trucks is apportioned among all‘vehic%es
.Gf thﬁt class and all heavier vehicles; and 2 continuation of

the same process finally procduces a graduated scale of taxation
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which exacts from esch weight class of vehicles an amount
fairly orovortioned to the road coestys which their overation
entails.

e difficulties in tie application of this method of
determining the ratio of taxstion to be emploved for the
different classes of motor vehicles are more apoarent than
real. The reference to concrete pavements should not be mis-
interpreted. This suggested method of apportioning motor
venicle taxes on a fair ratio vetween the classes employs the
costs of rigid concrete pavements., This does not dmply that
onlv concrete surfuaces are or would be built. In every highway
lmorovement program various tymes of ,roadway surfaces are being
tuilt. This particular tyve is used as a "measuring stick" for
the reason that it is the only type that lends itself to the
reasonably exact theoretical design that is necessary it a |
distinction is to be made oetween the costs entailed by the
various sizes of vehicles. In any actual avplicdtion of the
method it would be necessary to modify the taxed determined
uoon the basic of concrate pavement costs in the ratio of the
cost of the road program based upon uniform concrete congstruc-
tion to the cost of the program with types of surface ag actually

planned.




It w;ll also be found in many States that registered
veﬁicles of the heavier classes are so few in number that the
attemot to charge to them the costs of the corresponding
increments of thickness upon the entire mileage included in
the vehicle tax budget will result in prohibitive taxation.
Where such is the case, however, it will be found that vchiclies
of - the heavier classes meke use in significant numbers of only
a relatively small part of tac total mileage of road involved
and that only upon such small portion does their overation
actually require the additional surface thickness. It will ve
necessary to take this fact into account in any practical
application of the:method.

It is possible that there may be other practical dif-
ficulties that will be encountered when effort is made to avply
the principle. It will need sympathetic apolication. It will
have to be recognized at the outset that vrecision of adjustment
is impossible: that there is no conceivable means by which the
exact road costs entailced by the operation of the various kinds
andésizes‘of,vehicles on the numerous types of road surface laid
under an_a}mpat limitless variety of conditions can ever be
determined?rﬁith due consideration of that fact as an essential
vremise, and assuming that there is the desire to proportion the

special taxation of vehicles of the various sizes in aporoximate
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accord with the costs of the road service pyovidgd, ;t,is .
believed that the method sugrested will ve found to offer .a
fair and reasonable solution of a difficult problem.

This article dwells upon two phases of the problem of
making puolic roads pay which I believe are of major importence
at the moment, especially in relation to the present reconsidera~
tion of measures of highway finance and motor vehicle taxation.
The first is the question of the part of the road system
imorovement of which may be financed by motor vehicle contribu-
tions with prospect of dircct return to the vehicle in excess
of the cost. 3By use of data obtained in the Michigan traffic
survey - the first of its kind - I have indiceted that the
mileage of true general-use highwéys is a relatively small
vart of the total in that State, There is every reason t6
believe that a similar situation exists in all other States;
but as a‘basis for the prover solution of pressing tax problems
it is most important that similar surveys be made in all States.
Only upon the basis of information thus obtained will it be
pessible to gauge the proper extent to which the motor vchigle
should acceot responsibility for road costs.

The second ph;se‘touched upon. is that of anvortioning 
theagopor vehicle'® total share among vehicles of:tha various

sizes in fair promortion to the portion of road cost entailed
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by cach. A rational method of sccomvlishing this apportionment
has been suggested. It must: bg employed with judement and:
gymoathy. . Admittedly therc are difficultics in iys vractical
avplication, but in principle-it anpears to hiave no major fault;
and it -is our belief thet it can be intelligently used es the
begis for an egquitable apnortionment of the motor vehicle's
Just resvonsibility for road costs.

Gencralization can go no further. The annlication of
these principles mast bo mede State by State, and sudbject to
the conditions preveilling in evach., The rate at which addi-
tional gencral-usc roads can be taken over for financing against
the motor vehicle income will dupend uvon what has been done in
the past and particularly upon outstanding obligations. The
‘time element is all important., Thos¢ States vhich up to this
time have not succeeded in cstaolishing a backbone system of
roads that will carry the traffic economically cen not exmect
from thoeir earnings to take on large additional obligatiouns,

It must be recalled that vractically all of the large bond
issues which have been mede for road vurposes in recent years
arc not an obligation against oropverty but are revenue bonds,
in some tases enteiling a largce annuval lien against the income

from the special road uscer taxes, The only logical, sound
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administrative wrocedure is to ostablish en snmal Dichway

nudact wihich, without burdening the motor vikicle to the voint

of diminislhing r turns or volaciing »n wnfair ratio of texation

against thoe differont olesces, sccures the aeximam fair retuwrn 0

from tiose snccial tex s, This roverae should then be divided

s 3

fairly to ths road systom for fixoed reauireaments for meintenancs.

and nocessary reconstruction and new construction. Such a plaﬁ

offors thoe oaly vossiole relivf to wronerty taxcs for road pur-- S

nos.s unless obtrined at the srerifice of adeguate road surfaces.



