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Federal Ald Facts ard Figures
By R
Tros. H. MecDonald, Chief Burean of Public Roads. B

Picture a »ile of gravel and stone twice as hig;h_ as the Uash+~

inmton mormment end of eyual lentth and breadth, and you willi_l'..iavé;
a fairly accuratc notiom of the Quantity of material required fort:xa
Federal-aid roads under consiruction and completsd at too close of
last year. Thin: of & million freigat cabs in a tvain 7,500 m-.uas
long and yocu will understand the transpertation moblem mvolved
in supplyin: thess Fedorsl-sid roads. o 7
The Federal-aii Crogram has advanced with a rapidzty ll.ttla short :
of startlir; to those unfemiliar with the steady Drojress tha* W
being mads in ihe sarlier ysars of the work wien the 's“cgects whmh
are now peim rejortel as compleoted were tein; au.vancei tnroug}: ths
yreliminary stages of surveyinz and ::slann.. iT For four years af‘ter

the begimning of the worl in 1926 tie results were not imaressiva"ﬁf-;

n point of roads aciually conpleted, It is not wortn '.mils to __dmll
upon the roascmsfor such a conditicn. They a_h'oﬂ,;ld_'ba bbvicms_‘-t: 3
who have besen in contact with the econamic situation :dm','-':ir';::, thee

troubled years, and espacially to contractcrs who zmv “too wall the _

great amouwnt of work that must be done in any ccnstrmﬂiva enter::-risé :
tsfore it makes a showinz,

in July 1920, four ¥ears after the as&af'e of ta_ "edaral &iﬁ.
Road Act there had besn entirely completed 1 6?7 mﬁes of‘ o a.nd

projects aggrogating l%,% miles wero 3{) per cent a..:i completn .,



an eguivalent cempiated le*:gtn of aprroximately 6,000 miless A'year' :'

later and five ysars after the -assaga of the act ths mileage en*iralg-
comrleted was 7,46G and the 17,978 miles wndsr con.:.truction were 50
per cent complete so that the squivalant completed length Wa.s over
16,000 niles, a z2in of 10,000 miles du~ine the yaar. | o

In the. eizht months interveninc~ beiwsen last July and the fir'sﬁ h
of lMarch the mileage of orojects entirsly completed has almost aoubled..
From 7,469 miles it nas increzsed 3o 14,639 miles; and to this musv be g

added tae equivalsnt completed milsage in the grnaects which are now

under construction. Toere avre 14,375 miles in *hese pro:jects under
construction amd they are rsported as 0O per cent complete, so _tha_,t thﬂ S

equivalent comploted mileage is over 24,000 miles. The strminig fact. L

ig that ths mlaaps of orojects entiraly comvie ,,ad in the last eight
monthe 1s atound o20url to the record of ths best vnrevious year and :
over 1000 milos ~reater than .3 total c.mv.falsnt mllaa,ge com;}leted.
durlnv!the f‘irst four jeats faf WOrk. _ L
The chart reproduced on page e‘ls the whola st:ory of
this progress and those who will stud; it w:.ll xmd tha rea.ﬁtm for _the
great increase in the rate of completion which i is now. be..lg recor&eiv
Mea.sure the distance in months on any hcmzarvta.... line oemenen the ";
- stepped lme which represents the rate at .m:.ch xe&eral nmis haw
baen mads available and the 1ine waich reprasents the ﬂunpletim -of
projects enﬁ you will Zave the time required. o absar‘b t&se mansy
that is- aaaropnataa in werk actually pe*fomed. The avarage tima

is between o and two and ane-"zal"’ years. ‘l!he roads cmnpleted at thm

time w:._ll just abou use %o the money ap’nrapriaueu. 11“* te 3131@5 3{3 1%9.
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The roads compl etod at that time were raid for very largaly by the mane}'r

approgriated two years previcusly with some a.d.vd.t on from thﬂ a.upro-‘ -

priation of February 24, 1919, The sudden increase in the rate uf
appropriazion which cceurred in 1915 was mot reflectsd in an in~
craased rate of completion wntil 1921, and the great rate of com= '

pletion now being recerded corresponds io tas large incf_e}ase in tha ~

epproyriation which became available ir 1919.

There is one other very important fact thay this chart illus-

trates, a fact that is not clearly understood by many peoples I A

refer to the effect of a deley in the eppropriation of funds. g

you wiil follow the line which repressnts the Fedarai-aid.’ fund.s
obligated, waickh really represents the initiation of nro,jepﬁs you
will s2e that i% ras progressed at a very m’;ﬁorm rate from ea.rly ‘
in 1919 to last June. Skirting the reentrant corners of the appro~
yriation curve is shows that the furxis rade availabls sach yea,r hava 25

been almost coarpletsly obligated vnthin ths vear by the mttiation -

of prejects. Last wear the rzte of progress was rredxcatacl u‘bon

the assumption that a new ap 1I‘0PI‘1a.-10"3 would ‘become ava.ilable w:.t.h
the beginning of the Federal fiscal year in Julv and tha curve o:t
Federal-ald oblizated, as you will see was hea.ded toward. the point

&t which, on Jily. 1 1921, it was expe'cted % ’r. the-aaj o*ariatz.on

would ba increased. Instead the new a,ms)priatmn was not made until
almost six months later and the ef fect upon.the initiatmn oi—i P_;'O.-‘lec
is grap_hically snovm by the flattening of ths cur_v'e,'_whi;:ﬁ 1311%' 8
‘turning wpeerd agein, Tme tide lost in initiatién'of'prpjects mn
un:l_cubtedly te felt two years hence in & slackening of the ra,maf

completicn of projecis.



Trers is mew  on uncbiicated balance of the funds that have g

been appropriated, amcinuing to nsarly $78,000,000. Ujon the most

optimistic 2stima*e She roaas which ars to be paid for by tha 'ml_olﬁéy";
already u;pircpriated cannet be complated before the close of tne
yuar 1923, and for tals reason it is difficult for many pecple t°
understand why there should bs a further apgro;riatign, befora. ’cha.‘a E
time. I b"’lle?“ that the chart explains the rcason wry clearlf;._

As you will sse we are now on the uy trend in the initiation of h

projects, after a period of stagnation resulting from the delay ;Ln

appropriatin: lasi ysar. At the estirated rate the funls now availa}:_l_!_.e_-;;

will be oblirated in ngproved projects bsfore the end of this year.
Unless thers is a mew aprooriation before that 4ime there will be

& reyetition of what has *u.,t hepyensd -« another period of sta@ation,' :

which will be refiected all the .vay throuch $he rozress of the
work to thae corls £ the delayed Lrojacts two years hter,:; -
Thera should be another appropriation this year and it shonlu;
becoma available on July 1. How great that a*mro*ariaticm shculd ba
is entirely derendsnt upon the length of tima our Jnao-)le a.t'e m.lling
to wait for the completion of the comocted s.yste::_ of Fadera,l hzghnaya
which is demanded by the Federal Hi-hway Act ayproved by lé?esicl??ﬁ g
Hardiny last November. The act calls fcr 2 sysiem 'of inﬁerstaﬁe and
intercounty roads amounting to 7 zer een» of tne entire milaa.gs of :

roads in the country. 4As thers are ansroximately 2, 500 003 mllas'

altozether the Federal system will inclufe apyroximately 18&.:,0@0
miles. The selection of the rozds which are tc hﬂ inclnd.eti in

system is not yet comieted, ana i* is no., kxwm aefiriteiy what m
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of the rcads at pressnt imwroved will be included. It is reaserﬁ'ﬁle o
t0 assume howevar, that about 60,000 miles already comg,la sed Will
form links in the srstom, leavin about 120,000 miles to be bmlt.

$20,000 a mile the cost will bs 3'2,1400,090,000_- __This §

At the rat: of i
cost will be jpaid from State ard Federal fums, adcording te st
sxperiencs in the progortion of U3 yer cent Feasral memey %o 57 ver

cent State monsy. The last Federal approvriation was $75.0GO,€)QO§.;_-_T}L{;. '
Then matched by Staie funds, the combined amount will ve about. ': ;
$175,000,000. If :his rate is kaintained ammally until the gmh’?im'
of the system i% will reduire about 14 segrs. On the basis of a E_&defal* '_
appropriation of $100,000,000 the systom can be built in about 10 '
years, ani at the rate redicaisi by a Fedoeral appro_griation of
$50,000,000 it will be 20 years bafore we shall have a connecteﬁsgstem
of roads sweh as is izid down in tke Federal Hidtwray Act. The @asticn

is how long ean our people  wait.

Consider the service value of suCh a sysism and railect tha,t
cost of building it in 10 years can be mot by collacting from sach.

an, woman and child in the country twoethirds of a,_'é_ent gach day _

and it will be clear to you that the cost of this most a@bitlm
program suzzested is no great drain uzon the resouraé_s' of theﬂmm ry.
Tne citiZens of Baltimore, Maryland are taxed for thu mamtename

of the city sovermsent and for c:WJ..,-J.m‘“'ovsments at tna rata ﬁf $2 95
for 2ach kumred dellars of property valaatiom Tna.t ieans that” e
man in Baltimere who ocwms Drozeriy vc,luga or purioses nf ta.xatien

at $100 will pay mcré t.hu city ir: sasury in a 3"::-1‘ ﬁw ﬁis avar‘a’?a"l_:_’_':.:
anmaal shara of the cost of building toe Fad.aml ni *ﬁwa;r system An. 19

years
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In the record of a corstruction enterprise as great as this =

Federal aid wori tnere should be many things of especial inwrest e

to contrasiors -~ and there arc., There is for example a wealth of

information on the costs of various operations involved in road

building. I have saiected the sinzle coperation of .earti_i é.xcavéf.i__p?).
and bave had the costs of this one item of the com:loted prpje’é’ﬁéyt"-z.:l-:—'
compiled and reducsd to tabular form fer easy comparisen and rev_if_'é-w'-_.
One fact stands out most prominently in the table, which ism repredncad
on page __ ., and that is tha,t the man who attempts 4o forecast
the cost of excavation from a znowledge of )I‘@?J.Q!JS cosus is a mos{'.
intrepid irdividual. Viowed in the az-regate for the Jnited Si:-_a'bas

as a whole it is possidvle o srace a decided trend upward from 35

iy

cents in 1917 to a peak prica of 60 cents in 1920, droppi-hg';hen‘_ to .
W4 cents in 1921. But comgare the costs recorded by years for aabh"

of the nins geographic divisions and you will find the a.p_paamca of

vtter confusion. In tlheir ups amd dewns fram sectlon to section_._

and yuarter to :iuartez- the trices a-:;:éar to ébe’v no '-1aw.'ﬁiﬁievé§;i
"hile the middle Atlantic Statcs ware :aym:r $1¢314 a cu‘bic yard *111
1917, the States of Uklahoma, Texas, Ari’ansas a*ﬂ Lcuisiana, wsre
paying an averaze of 23 cents. When, in 1913, the nrice in the latter'
srowp of States jwiped 30 1&9 cents a cubi yard the mid.rila Atlant_

tates' urice remained practically comstant, in..-raasin“ only to-'ﬁ 35.

n 1919, the seaboard States ep:eriencea a slio;h"' reé.uctien to: $1.}a
but ths bettem dropped out of the rice & _n/;h;er grtma amlan avamge
level of 34 cents was sstacl ied; me camnile the t.rice ine ever ;r ‘;U..’bev.

geograrhic division wiih the singls em-cticn af th., suuth &tlazztic‘” By

States was on the increasz. There ars raasam fOt thesa a.;pparant
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discrepancies and it is these rsasons which the successful ébnﬁra_};:tox‘
secks to grasp bofore he submits his bid, In retro#pect it is-'._nét'. o
difficult to discern a few of them which account for same of th_§
differences to be noied in the table. No doubt ons reason for |

the wniforaly hizher costs in the middle Atlantic and the New Eﬁgi’and
States is that in these sections grading is very largely a gatter of
trimming. Heavy cuts and fills, which in other sectionms help to re_duea:;;:
the unit cost of grading, are rare in these States where the grades

have previously been established tc & very large extent and _ths_ﬁox_i;_:._g"_
done involves the careful preparation of a subgrade for surfaces.of_

hich type. The varyinz ratio of supply to demand in the labor m.arket‘

is another of the reasons. New York, HNew Jersey and Pamsyiv.mi_.a.-. |
were the first of our States to experience the competititon of the"war.f}' :
industries. In 197 ‘thair price levels, following the increase in
wages, had rractically reathed the pesk, which was -n_at_' atta,fmad in K

other sections until a year or more later.

The twe other tables reproduced on pazes ,arn :

zive detailed information with regard to the wholé c#'st’-bf theFadam}.
aid projects {for which the final rayment has been ma.d,e, and for tha
same rrojects an analysis of the character area and. oost of ﬂmir )
pavements. In each table the data are given by gecgmphical sections. i
The summary tabls giving the subdivisions of the cost of tha
projects shows that for the entire United States tha cos‘t of vradmg
represents 21 per cent of the total cost; paving 6 ger cent. shouidara

1 per cent; structures 1k per cent; and en,,inaering 3 ger cant. : %e

iercert ages for the various sactioms d.iffer consi&arably from 'Ezw

average. In the middle Atlantic, New Enoland am scme of rﬁ‘zmmm.l

_,-’
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States a grcaﬁer.prcrortion of the cost 3oss to avemonta. In tﬁaf
southern and mountain arzas greater Dercentages go inte gradinag

and structures. .The snalysis of —avements revsals the fact tnat the
country may be rowhly divided into zones in cach of which some part=
jewlar type or ty_.as of vavemsat rredominatis Tne southern Siates éra
shown as the zone of sand-¢clay roads; (ravel roads ara bullt extanéiﬁel
in every section except the Atlantic Coast States south of New Enzland,
which is preeminently the area of bituminocus macadam. Bituminous
concrete is nsed princitally alonz the north Ailantic Coast, the Pa.c.ifi_.a
Coast, and the scuihwest; oomerets, lain or reinforeed is used
axtensively in nearly cll sections; and brick is ussd rincipally

in the middle and south Atlantic and east and west north central'

States.



