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FEDERAL AID AS A ROAD BUILDING POLICY ’

IS IT AID OR COCPERATION?
Section II
By
Thos. H. MacDonald, Chief,
and
H, S. Fairbank, Assistant to the Chief,
U. S. Bureau of Public Roads

In the first section of this article we explained

briefly the nature of the Federal-aid road impr‘oveménﬁ po‘liéy

and enumerated some of the outstanding results which have been

achieved since it was inaugurated in 1916.
In its inception a measure for the encouragekxent of
State initiative in the development of more adeguate h;ghway
facilities, it was shown that this original purpose has si_hce s
given place, by force of the expanding range of highway t‘x"a,ire’l,
to the more distinctly Federal object of intersta’.tg roaﬁ‘ im-
provement , ‘ : |

Since 1921 the Government's participntion has been

limited to roads which are actually interstate arteries of com= |

merce and communication; and it is this fact that has ledsthosxeff,

who have followed the changing status of our highways-in"i:;héf =
last decade to regard as a misnomer the name under wh:.ch the
Federal policy was inaugurated and by which it will prebab:}_y
always be known, In the sense that the term F’ederai‘\éi;_éis{

commonly used in other connections the appropriations made by
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the Government for road purposes may not now be considered
as aid at all, Rather, they represent a necessary Federal
provision to accomplish an important Fedaral object ~ the
improvement of a limited system of main interstate roads.

It is very fitting that these roads should be jointly
financed by the States and the Federal Government, because ’
they are at one and the same time the most 1mpor’taht roads of
the States and the great arteries of the nation, serving both
intrastate and interstate traffic to a greatér degree thanany |
other roads. |

The very large extent to which these highways now servd
a distinctly intorstate traffic is startlingly revealed by the
traffic surveys which the Bureau of Public Roads has made in
cooperation with a number of the State highway departments.
Many of us, perhaps, still think of the rural roads in the : |
terms of yesterday when they were largely neighborhood a:ffairs,

although one need not be a keen observer to have noted the in- ‘_ 

creasing number of the cars one passes on the road that °&2’1§y‘_‘ 5

strange license tags.
It may be somewhat of a surprise, therefore, ‘t‘q learn :

that the cooperative traffic survey in Connecticut shows that

the main roads of that State -~ practically identical #ithﬁhe T

Federal-aid system - now serve an interstate péssexiger car
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traffic which is more then half of the total utilization of
the system, measured in passenger-car-miles, | -

Similarly the surveys in Vermont and New Hamps}xii-e
show that during the summer season the resorts of those Stai_es
draw to their roads a traffic originating beyond their bbrdérs
which in the case of the former is fully a third, and of the
latter a half of the total highway traffic, |

To such States as Delavare and New Jersey, the Federal
contribution is peculiarily rcasonable and essential. Both{" o
of these States lie directly in the path of a large and rapidl;s?.
increasing traffic between metropolitan areas that lie wholly
or in large part without their borders, New Jersey is called
upon to supply the artery of commerce between New York and 7
Philadelphia, and to carry also a heavy motor traffic fror;z the |
entire XTast and Middle West, vacation-bound to her seaside re- o
sorts, - o

Delaware is'expected to accommodate on her roads‘the |
heavy traffic between Philadelphia and Baltimore and betwéén
other point&s north, south and west of her restricted b‘ardéréy." '
A very large amount of traffic moves over the Delaware bighways
which is bound neither from nor to Delaware points,

Thus there is created in the East a situation whérein :

such States as Massachusetts, Connecticut, Rhode Island,"lﬁ!aﬂ :
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Jersey, Delaware, and Maryland, by virtue of their size ahd
position in the eastern tier, ave carrying especially heaﬂ&
burdens as a result of the traffic originating in and destined
to their sister States, Others, such as New York and
Pennsylvania ~ of larger area and less directly in the path
of the heavy intercity coastal movement - are less heavily
burdened with traffic not their own., It is precisely this
unequal pressure of interstate traffic that cries aloud for’
relief and equalization through Federal contribution to the
cost of providing the main highway facilities., It is rather
remarkable,’therefore, that such opposition as there is t0
continuance of the Federai-aid policy should spring so largely
from this section in which the neod for the compensation it
offers is so clear,

In the West therc has never becn a doubt of the wisdom
and justice or the outright necessity of Federal cooperation,
Especially in the intermountain States, where a sparse popu~
1lation is faced with the obligation of building a vast mileage®
of roads, much of it through Federal lands that can not'be
taxed by the States, and of building these roads for the ac~
commodation of a traffic which in very large part originatés
elsewhefe -~ in these States, especially, there is no doubt

whatever of the absolute necessity of Federal cooperation,
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If there is gid extended in either direction they are rather
inclined to the belief that it flows from their own State cof-’{_-f“i”ﬁ. .
fers to those of the Federal Treasury, by reason of the ex-
penditures they are forced to make upon roads in the Federal
lands thus far inadequately provided for by the Goverhment.

The fact is, of course, that highway traffic has now
taken on a decidedly interstate complexion, and the Federal
appropriations represent, not aid gratuitously granted to the;,‘r
States, but rather a more or less inadequate compens&tibn for
the construction of interstate arteries. At the rate of’
$75,000,000 ﬁnyear -~ the amount of the Federal provision for
several years past - this compensation is about 7 per cent of
the country!s total expenditure for road construction and
maintenance, If the percentage of interstate traffic in all
States were known ~ as it is in those where cooperative traffié’\;;jf

surveys have been made - it would be found that the Federal

contribution does not adequately compensate for the inter5$aié, 

or - as it may properly be termed - the Federal use of the,foai
So it is asserted with ample basis we think, that the

Federal provisionfor road construction, called Federélggig;' ””

is not ald at all, but a Federal payment for a Federal pﬁipéés;i}

It is not a gratuity calculated to break down the in&ﬁpeaQEﬁbef
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and the initiative of the States any more than, let us say,

the improvement of rivers, or the building of post offices or
army posts, or any other constructive work by the Federal
Government within the State jurisdictions is calculated to do
so, for no less certainly than these is the Federal cooperation

in interstate road construction a necessary Federal activity.

Constitutional Authority Clear

Thero are doubtless some very able students of government
who conscientiously believe that there is no constitutional
basis for the Federal Government'!s participation, Section 8 of
Article I of the Constitution, which specifically confers upon
Congress the power "to establish post offices and post roads”,
they appear to regard as a limited authorization to lay out and
build only a certain class of roads, viz., those over which the
United States mails are carred. It was a concession to this
view that limited expenditure under the original Fedéral—aid ;
Road Act to "post roads!., That there was, in fact, no limita—
tion at all is attested by the fact that, according to theyuf
certificate of the Postmaster General, on Jamuary 1, 1927, thara
were rural delivery routes aggregating 1,278,424 mile# in length."
So when the Federal Highway Act was framed in 1921 it was thgr |
conscious purpose of the framers to restrict, rather than é;e7

tend the mileage of interest to the Pederal Government, which
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resulted in the adoption of the 7 per cent basis with its

maximum limitation of 200,000 miles.

The fact that, entirely aside from its reaeonablene'a‘aﬁ' :
as a limit upon the road activities of the Federal Covéi'nmént,‘ 0
the definition of "post roads" as roads which corry the mails
or have anything whatever to do with the mails, was entirely ‘
foreign to the intentions of the framers of the Constitution
seems to have completely escaped most people. That "post roade‘?' =
now means roads over which the mails are carried is the reéﬁ]’.’t

of one of those curious inversions of the meaning of words

which frequently occur over long periods as a consequence of
changing habits and customs. The original "post roads" were
the highways over which journeys were made of such length as

to necessitate accommodations for the changing of horses and

the over-night lodging of travelers, To provide those accom— v
modations post houses or fxmswere established at convenient . g -
intervals and the roads took their name from these posts&‘hera
is not the least doubt that this was the conception of a‘post
road that was in the minds of the framers of the Gonxtitution |
when they empowered Congress to establish post roads. ;By raa,s,__

of the fact that the carriage of parcels and p@cka’i;s;:qeca,;sm'

took place over the post roads, the public agency whichvp‘arf"
that service became the postal service and the staticns alrea.dy

established for other purposes naturally became the post affices. i
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So when we undertake to determine the meaning of the

constitutional authority of the Federal Government‘withyreépéct;“
to road establishment we must bear in mind that the post foadev'
referred to in Article I did not derive their designation from |
their connection with mail carriage, but, on the contrary, our
postal service is so called because it originally operated ofér',- o
the post roads.

A similar substitution of’one idea for ancther is Seéhf
in the altered significance of the word turnpike, Originally
the gate set up to halt travelers for the payment of toil, this s
interesting word became later the customary name of the toll
road itself, and now is commonly used in connection with any

main highway whether it be a toll road or not.

What The Founding Fathers Thought

If there were any doubt whether those who drafted tha ;;{  
Constitution did harbor a thought of excluding fram~thgf§g§§§é
and powers of the Federal Government, the duty and pggerpdﬁ;_
road construction, that doubt would be quickly resolvéd;p$ 
emination of the writings of the founders of the Repuhiié@_

To mention two only, and those the great exponéﬁ&S“dff
the two extireme points of view with regard to the extent af :
Federal anthority, there was complete agreement between Thnmas’é,tlh
Jefferson and Alexander Hamilton; and both looked upon road eon-

struction as a necessary Federal function,
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Jefferson, writing to James Ross in 1786, said: "I‘ex—
perience great satisfaction at seeing my country proceed‘tbt’
facilitate the intercommnications of its severalzparts by
opening rivers, canals, and roads. How much more rational is
" this disposal of public money than that of waging war .Y |

Alexander Hamilton, commenting on December 24, 180;,‘0n
Jefferson's message to Congress, said: |

“In addition to objects of national security, there are
many purposes of great public utility to which the revenues in
question might be applied. The improvement of the communicatiﬁns 
between the different parts of our country is an object wellf
worthy of the national purse, and one which would abundantly re-
pay to labor the portion of its earnings, which may have been |
borrowed forlthe purpose, To provide roads and bridges is ﬁithin;;'
the direct purview of the Constitution.® | |

If, in the face of these evidences of the thought of the

fathers, there were still a doubt as to the constitﬁtionaiﬁi#rlf
tention, it would certainly be set at rest by the factvthat'gﬁg
the great majority of the Constitution makers were'still aii
the Nation plunged energetically into the expenéi&e thérﬁ?iée:ﬁ
of building the National Pike. .
There are, of course, those rather shallow oﬁjégto

assume that, because for eighty years the Government didfn 3" 1¥
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part in the construction of roads, it is not empowered to;dd~' éd;,-

As well might they assume that the States have no authority;,tb

build roads because for fifty years they left that function |
strictly to the counties., The fact, in both instances, IBSimply 5
that the function was not exercised because in that middle pnrj.od
of the country's growth, the railroads alone could mest the re-
quirements of long-distance communication and. roads were of A'vys’uchf{
local concern that the only agencies that could appropriatej;&, : -
devote their attention to them were the county governing do dieg_ .
The motor vehicle has very decidedly altered conditions, andthe
State and National Governments have simply ’resumed the’exgrciae

of the legal and constitutional functions,

No Extravagance

By some, the plan has been attacked on the ground that =

the Federal expenditures are excessive, Others fear tha,tg_t
will encourage the States in an extravagant expansion of thei ‘
road expenditures. Of the several objections raised aga.inat
the Federal-aid policy as it applies to road construétiéﬂ'éﬁé

are the we¢kest, because they are denied by the bare figur

If the Federal expenditures for the purpose are em
then any expenditure at all would be too great, for the lar
highway expenditure in any year has been only 2 per cezxtaf e

total expenditure by the Government. In the eleven ye &Tssime 1 -
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work was begun the total cost to the Government of the roads

completed has been $601,772,000, and in less than that time

purchasers of motor vehicles to be used on the roads have paid

into the Federal Treasury in excise taxes on their cars the

sum of $1,100,000,000. In no single year has the amount spent

by the Government exceeded 10 per cent of the country's total

expenditure for highways, and the average for the period is

less than 8 per cent, a ratib which, ae previously explained,

- is considerably less than the percentage of interstate traffic.
As to the fear thet the Federal offer will cause the

States to expand their expenditures unduly, it may be sufficient

to add that after matching the Federal expenditures more than

dollar for dollar the highway departments of the several States

spent in 1926 nearly $453,000,000 on purely State work. In

other words the Stetes are already spending eight timas as much ;‘f-

as the Federal Government now appropriates. In view of fhHat

fact there is clearly no immediate danger that the Pederal con-

tribution will encourage undue expansion of the program;’fﬁ”

Thus, without further explanation, the bare figufééféf o
Federal and State expenditure refute the suggestion thai:the"ia’i;
Government's expenditure is excessive, and prove that it can ﬁotfff*

be held responsible for extravagant:-expenditure by the States‘, o
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What Is Extravagance In Highwey Expenditures?

In this connection it may be proper to inquire what‘ex?~;5 :

penditure could rightly be considered as extravagant. Public

expenditures for road comstruction are investients. They are

not expenditures at all, The money is simply converted into
grades_and road surfaces, and these so facilitate the movement e
of vehicles and so greatly reduce the operating costs of high-
way transportation that the sums invested in the roads are re-
turned to the public, with very considerable increase, in the &
saving of transportation costs. When viewed in this light;

one is almost prepared to sey that no possible expenditure for
road improvement could rightly be regarded as extravagant.

The expendituree now being made for road improvementrby o

the States end the Federal Government, to repeat the words of

Alexander Hamilton, "abundantly repay to labor the po;tiqn;nf~‘}
its earnings, which may have been borrowed for the‘purppag;ﬁ;jfi
When they were written by Hamilton those words constitp@gé'aguj
statement of well grounded belief. Today they are a:tﬁsoﬁe¢wx
proved, and proved beyond the shadow of a doubt by the gxéa:i
ments of T. R. Agg at the Iowa State College of Agricultnxéf;

and the Mechanic Arts.*

——

* Take a mile of typical earth road, unsn;rf.‘ag:ed,.‘fl:}p;éx"_v}zifi_‘,f‘e‘t.'v”j

over it 1,000 vehicles 2 day and maintain it as wellias:gq3§ihle?»¥
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under that traffic for a year. The combined costs of maintain~ ';’; "
ing the mile of road and operating vehicles over it will amﬁun£ "*'”H
to approximately $52,000 in the year, and travel will be alﬁoSt i
impossible at certain seasons.

Surface the same road with a concrete pavement. Operate
over it the same traffic of 1,000 vehicles a day and maintain
it under the traffic as before. Charge off the entire cost of
surfacing in the life of the pavement with interest at 4 per .
cent and add the annual cost of the surface thus obtained to:
the maintenance cost. The combined costs of the mile of road :
and its maintenance and the operation of vehicles over it will
amount to appfoximately $49,000 in the year, less by $3,000

than the cost of the earth road, and the road in this case will f‘ " ;

be in perfect condition throughout the year. )
Hence, for the traffic of 1,000 vehicles per dgy tfags:  [
portation over the concrete road costs less than over the #nef '
surfaced earth road. For heavier traffic the difference in ifL 
favor of the surfaced road is greater, | A

This illustration is based on the experiments of»T,“vaAggﬂ

of the Iowa State College of Agriculture and the Mechanic Arts,
reported in Bulletin 65, of the Iowa Engineering Experiment

Station,
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Federal Ald Apportionment

Consistent with Traffic Requirements
That the apportionment of the Federal appropriaxions;is; ;7>"

remarkably consistent with the need of the several States‘asff21 :°f

measured by the requirements of their traffic is a fact that £

is the more notable because the basis of apportionment does:ﬁbﬁ;€ '
involve a consideration of the traffic. |
The real measure of the magnitude of the Sovernment's.
contribution to any State is not the gross amount of Federa1  ” ?
money placed to the Statels credit, but rather the amount &p*ik
portioned to it per mile of the Federal-aid system within its
borders. Thus, the total amount apportioned to Texas since 1917('
now stands at $49,606,279, whereas little Delaware has a tot51 

apportionment of only $3,205,308. But, if we divide these figfj‘ S

ures by the mileage of thc respective sections of the;Federal{ki;ﬁ“

cid system, we find that the Texas apportionment Prﬁvidﬂﬁﬁqali?{
$3,880 for each mile, whereas Delaware has benefited to the i
extent of $12,050 per mile. Obviously tae apportionmﬂnt’tg 1
Delaware permits the construction of much more expeﬁsivé:?é
than is possible in Texas; or, at least, it permitsrth8'39§6?§@§#f:'i.-
to share more generously in the cost of whatever:types‘Of;iﬁé#s;é;  __ﬁ,

ment may be required and adopted,
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From this example it will be clear that the amountgbf‘~i
the apportionment per mile of the system is a reasonsble méasuxé‘
of the extent of the Government's financial provision, ~EXact1y 1
how adequate this provision is in each case can only be deter—
mined by a study of the types of improvement rquired on sach
section of highway as determined by the traffic carried. For .
purposes of the present discussion such an analysis is not
possible; but there is a simpler criterion which will give a
very fair idea of the general conditions,

It has been found wherever there are parallel reéords of
motor vehicle registration and highway traffic, that the two
increase in direct proportion. This would ncturally be assumed
to be the case, since highway traffic is now aslmost exclusively 
motorized and since the number of vehicles used on the roads
must depend on the number there are to use. But we do not have
to make assumptions; the fact is proved by actual iecordsfof
registration and traffic over the saume period of years in‘a
number of States. So, therefore, for purposes of gﬁneral dis~
cussion we may safely acceépt the number of registered ﬁ@to?i ‘
vehicles per mile of Federnl-aid system in each State asia'réafi‘
sonable criterion of the probable density of traffic and, ﬁhé£e;

fore, of the highway requirements,
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We then havo, on the one hand, the amount of Federal aid

apportioned per mile of system as a measure of the dégreebf the
Federal provision, and, on the other, the motor vehicle regié—f
tration per mile as a measure of the provision needed. Fof pﬁr—
poses of ready comparison these two criteria for each State:dxe‘.
listed in parallel columns in the following table, in which the"v
States in each column are arranged in the descending orderlof

the figures,

Y'ederal-aid apportionments per mile of limiting 7 per cent
system compared with motor vehicle registrations per mile of
the same system, by States.*

Federal-aid Motor vehicle

apportionment registration
State 1917-1929, State 19286,
per mile of per mile. of
7 per cent system 7 per cent system

1. Rhode Island $ 20,450 1. Rhode Island 867
2. Delaware 12,050 2. New Jersey - B43
3. New Jersey 8,630 3. Massachusetts 480
4. Massachusetts 8,550 4. California 326
5, Arizona 7,820 5. New York 317
6. New York 73300 6. Connecticut 314
7. Nevada 6,950 7. Ohio. 250
8. Maryland 6,930 8. Maryland 244
9. Connecticut 6,290 9. Pennsylvania : 231
10, Pennsylvania 6,040 10. Michigan - 213
11, Utah 5,650 11, Florida 208
12. California 5,530 12. Illinois 202
13, Illinois 5,330 13, Delaware o169
14, Ohio 5,300 14. Indiana 155
15, Florida 5,120 15. Washington 122
16. Maine 4,850 18, Wisconsin 120
17. Michigen 4,710 17. West Virginia 103



State

18, North Carolina
19, Oregon

20. Colorado

21. Indiana

22. Alabama

23, Virginie

24, Kentucky

25, Washington
26. Louisiana

27 . West Virginia
28. New Mexico
29, Tennessee .
30. Mississippi
31, New Hampshire
32, Georgia

33, Texas

34, Wisconsin
35, Vermont

36, Idaho

37. Missouri

38. Montana

39, Minnesota
40, South Carolina
4] . Wyoming

42, Nebraska

42, Iowa

44, Arkansas

45, Xansas

46. Oklahoma

47, North Dakota
48, South Dakota

F¥ederal-aid
apportionment
1917-1929,
per mile of
7 per cent system

4,550
4,530
4,490
4,450
4,400
4,380
4,330
4,190
4.050
4,030
4,000
4,000
3,970
3,950
3,940
3,880
3,840
3,830
3,710
3,520
3,520
3,300
3,250
3,220
3,170
3,080
2,810
2,710
2,480
1,770
1,630

13.
19,
80.
21.
22.
23,
24.
25.
26.
27,
28.
29.
30.
31.
z2.
3.
34.
35.
36.
37.
s,
9.
40.
41,
42.
43,
44,
45,
46,
a7,
48.
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State

Maine

North Corolina
Iowe

New Hampshire
Minnesotia
Virginia
Louisiansa
Missourt
Texas

Oregon
Kentucky
Colorado
Vermont
Nebraska
Oklahome
Tennessee
Alabama
Kansas
Mississippl
Utah
Arizona
Georgia
South Carolina
Arkansos
Idaho
Montana
North Dakota
South Dakota
New Mexico
Nevads
Wyoming

Motor vehicle .
registration
T 1e26,
per mile of
7 per cent system

94
92
o1
90
88
86
85

- 84
82
80

76
74
71

* As the mileage used as the basis of comparison is 7fp¢;“q¢ﬁt

the total road mileage in each State, the order woul&fbe‘uncha$g§§

the total milemge were used.
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Examining this table, the first thing that strikes the

eye is the very remarkable parallelism in the general order of -

the States in the two columns. GQGenerally sPeaking.'those4ne¢r\1J 2
the top in the first column are also near the top in the second;
and those near the bottom in one column a&re also near the bottom  gf‘“

in the other,

Small States Compensated For Interstate Traffic Burden ’

It will be noted that those small Eastern States in #hich;“ﬁ}g¥
as previously pointed out, the interstate traffic is a relativel#
large part of the total, without exception are properly ¢ompenv
sated for the use of their roads by the citizens of other States.’~
Every one of these States - Rhode Island, Delaware, Néw Jerséy,
Massachusetts, Maryland, Connecticut - is within ten places of
the top of the list, All are Bastern States, and all are un-

deniably entitled to heavy compensation.

#

It will be observed also that, gemerally speaking, £hosef' :
States in which traffic reaches the highest density, as indicatedff
by the number of registered motor vehicles per mzle and verifie'
by our general knowledge of traffic conditions, receive apport
ments per mile which are calculated to permit the construction nf

the kind of reads required by the traffic. | ‘/, :
All the Atlantic Coast States from Maine to Nbrtn Carolina, ;;i

the State of Florida, all States of the East North Central group
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from Ohio to Illinois, and all Pacific Coast States, ‘ninétféeﬁ,:"’:g
in number, fall within the first twenty-five places of thetop
in the apportionment column. These are the States whichfrom
our general knowledge we would unquestionably rate as thQSe of
heaviest traffic. Notice how the general judgment is corz‘_bbo%-j
rated by the motor vehicle registration per mile and how in
this classification these same States fall within the ;first‘
twenty-seven places of the top. Maine, Massachusetts, Bho{la

Island, Comnecticut, Néw Yorlk, New Jersey, Pemnsylvania, Maryland,

Delaware, Virginia, North Carolina, Florida, Ohio, Michigaﬁ', L
Indiana, Illinois, Washington, Oregon, and Califormia, all of
them States in which traffic is kmown to be exceptionally heavy :
are so indicated by the registration of vehicles per milo, and

all are among the leading States in the order of their Federal-

aid apportionments per mile.

Public Lend States Compensated

Test the comparison in still another way. Re"allthatit
is one of the purposes of the Federal-aid policy to COmPenga;{;gﬁt -
the Western States in which there are large areas of P“bliclanag o
for the construction of roads through these non-taxable areas,

Then notice how these States - Arizona, California, Colorado,

Idaho, Montana, Nevada, New Mexico, Oklahoma, Oregon, South Dakota,
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Utah, Washington, and Wyoming - with four exceptions, receive
apportionments per mile which give them highor rank in the ay);i-‘-(',’“ o
porttonment column than the position to which they are entitled i
on the basis of their relative traffic density. |

It may be thought that some of these States fare a little
too welly, There ig equal ground for the complaint that some a;fa
not adequately compensated, It is not contended that theré»aifev
not certein inequities in the method of apportionment. The - |
wonder is that the more or less arbitrary basiz is on the whole

8o equitable. But before we conclude that these Western States

are too generously aided, it should be recalled that the appor-
tionments to these States are expected to pay more than half the ’ T

cost of the road construction; and that they differ in this re- :

spect from all other 8tates. Because of this fact the publid_"

land State apportionments when matched by the State funds at
the permissible percentage produce a total whiciz is less than )
twice the Federal contribution., Consequently, a dolldr ofﬂ‘e&aral
money in these States does not produce as much road vglue aa i ‘
the other States. In comparing these apportionmeﬂt‘s. with th
corresponding registrations per mile to determine their adeouacy
to the traffic it is therefore necessary to take mtn accaunt

the ratio of the Federal to State funds,




