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LETTER OF TRANSMITTAL

To the Congress of the United Slates:

I transmit herewith a letter from the Secretary of Agriculture, con-
curred in by the Secretary of War, enclosing a report of the Bureau of
Public Roads, United Igtates Department of Agriculture, on the
Fensibility of a System of Transcontinental Toll Roads and a Master
Plan for Free Highway Development.

The report, prepared at the request of the Congress, is the first
complete assembly of data on the use being made of our national
highway network. It points definitely to the corrective measures of
greatest urgency and shows that existing improvements may be fully
utilized in meeting ultimate highway neads.

It emphasizes the need of a special system of direct interregional
highways, with all necessary connections through and around cities,
designed to meet the requirements of the national defense and the needs
of a growing peacetime traffic of longer rm‘-ge.

It shows that there is need for superhighways, but malkes it clear
that this need exists only where there is congestion on the existin
roads, and mainly in metropolitan areas. Improved facilities, neede
for the solution of city street congestion, are shown to cccupy a
fundamental place in the general replanning of the cities indicated as
neces in the report “Our Cities,” issued in September 1937 by the
National Resources Committee.

The report also points definitely to difficulties of right-of-way
acquisition as obstacles to a proper development of both rural high-
ways and city streets, and males important and useful recommenda-
tions for deaf{ng with these difficulties.

I call the special attention of the Congress to the discussion of the
principle of “excess-taking” of land for highways. I lay great empha-
giz on this because by adopting the principle of “excess-taking’ of
land, the ultimate cost to the Government of a great national system
of highways will be greatly reduced.

For instanece, we all know that it is largel{' a matter of chance if a
new highway is loeated through one man's land and misses another
man's land o few miles away. Yet the man who, by good fortune,
sella o narrow right-of-wa f?:'rr a new highway makes, in most cases,
a handsome profit through the increase in value of all of the rest of
his land. Tgat represents an unearned inerement of profit—a profit
which comes to o mere handful of lucky citizens and which is denied
to the vast majority.

Under the exercize of the principle of “excess-taking'' of land, the
Government, which puts up the cost of the highway, buys a wide
strip on each side of the highway itself, uses it for the rental of con-
cessions and sells it off over a period of years to home builders and
others who wish to live near a main artery of travel. Thus the
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Government gets the unearned inerement and reimburses itself in
large part for the building of the road.

n its full discussion of the whole highway problem and the wealth
of exact data it supplies, the report indicates the broad outlines of
what might be regarded as a master plan for the development of all
of the highway and street facilities of the Nation.

I recommend the report for the consideration of the Congress as a
basis for needed action to solve our highway problems.
Frawkrin D. RooseveLr.

Tarz Wmre Housg,
April 87, 19388,

LETTER OF SUBMITTAL

DEPARTMENT OF AGRICULTURE,
Washington, April 11, 1535,
The PrEsiDENT,
The White House.

Duar Mz, Presipext: In accord with vour suggestion, the report
of the Burean of Public Roads which is now before you has been re-
vised to Eraaent more clearly the need for a system of interregional
through highways and the important relationships of such o system
to the requirements of the national defense. The report has for its
foundation the wealth of factual data collected through the highway
Elnnning surveys operated in cooperation between 46 of the State

ighway departments and the Bureau. Now consolidated, the Nation-
wide pattern, qualitative and quantitative, of hichway usage is devel-
oped for the first time.

In part I, the report in its present form, defines the locaton of three
east-west and three north-south highways mnfm'm.i.uF to the descrip-
tion of section 13 of the Federal Ald Highway Act of 1938, approved
June 8, 1938, and indicates conelusively ﬁmt gnnne.ing of the fuﬁ costa
of such highways by direct-toll collections is not possible.

In the second part, the report discusses at length the development
to date of the composite street and highway system of the country,
and presents the general outlines of what in effect is a master highway
plan for the Nation. The details of the plan outlined will be supplied
progressively by continued studies already arranged for in cooperation
with the State highway departments.

Pointing out clearly that the carrying out of the mm‘iosit.a plan
calls for appropriate and eoordinated contributions b e Federal
and State Governments and by all county and municipal subdivisions,
the report proposes definite joint action by the Federal Government
and the States. ] s ;

Primary importance is attached to the designation and progressive
improvement of a system of direct interregional highways designed to
facilitate the long and expeditious movements that may be necessary
in the national defense, and similarly wide-ranging travel of motor-
istz in their own vehicles—a travel which, in addition to its immediate
recreational benefits, is o powerful force for national unity.

In addition to this new activity the report proposes continued
cooperation with the States in the modernization of the Federal-aid
highway system, the elimination of hazards at railroad grade eross-
ings, and the improvement of secondary and feeder roads properly
integrated with programs of desirable land-use.

The report emphagizes the limitations hitherto placed uli_l::-n high-
way and street improvements by inadequate provision for the acqui-
sition of appropriate rights-of-way, and the fundamental importance
of suitable provision for dealing with the right-of-way problem in
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econnection with the more elaborate improvements that will be required
in the future. To this end it proposes the ereation of a Federal Land
Authority empowered to buy, sell, lease, and hold land required for
the various improvement projects of the Federal Government, and
similarly to aid, through loans and leases, the acquisition of needed
rights-of-way for important highway and street improvements of
the States and cities. In an appendix it indieates the possibility,
and legal status of methods of recovering the cost of highway improve-
ments, in whole or in part, by the resale of land acquired in excess
of the amount needef for the construction and protection of the
highwnys.

"entative location of the system of direct interregional highways
proposed is indicated in the report, but the recommendation is made
that final determination of the loeation of such highways should be
made after further study in which the Bureau of Public Roads would
cooperate with the War Department and the State highway depart-
ments,

In 1921 the War Department at the request of the Department of
Agriculture made a comprehensive study of the highway routes
important to the national defense. All of these routes were included
in the Federal-nid system then established. In 1935 a restudy was
made by the War Department to develop the revisions desirable and
to establish priorities of route improvements. Since then the two
Departments have maintained active linison in relation to the general
highway programs and the advancement of particular projects needed
by the Military Establishment. Just recently a committee has been
established by the War Department to work with the Bureau of
Public Roads and the American Association of State Highway Offieials
to coordinate both the structural design and volume eapacities of
highway development with the requirements of the several major
branches of the Military Establishment. In general terms it is the
position of the War Department that a system of highways that is
adequate to serve the industrial and commercial demands of the
Nation will serve also the military rﬂquiremﬂntﬁ. However, the
seale of the development of motorized military equipment and ord-
nance, and the changes in military practices taken in conjunection
with the tremendous inerease in the general publie use of the highways,
have created major problems that now require joint consideration by
the two Departments, ! .

Since it is the purpose of the report to provide a broad foundation
for a sound future highway program, I recommend it be forwarded
by you to the Congress with such comments as you may wish to malke,

Very respectfully,
H. A. Warrace,
Secretary of Agriculture.

I concur in the recommendation of the Secretary of Agriculture
that you forward the report on highways to the Congress for con-
sideration.

Very respectiully
: Harry H. Woopning,
Secretary of War,

TOLL ROADS AND FREE ROADS

Part I

THE FEASIBILITY OF A SYSTEM OF TRANS-
CONTINENTAL TOLL ROADS
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P‘!LRT I. THE FEASIBILITY OF A SYSTEM OF TRANSCON-
TINENTAL TOLL ROADS

Section 13 of the Federal Aid Highway Aet of 1938, approved June
8, 1038, provides that:

The Chief of the Bureau of Public Roads is hereby directed to investigate and
make & report of his findings and recommend to the Congress not later than
February 1, 1938, with respect to the fmlblhty of building, and cost of, super-
highways nut exceedlng three in number, running in a general direction I"rum the
eastern to the western portion of the United States, ﬂ.ﬂd not exeeeding three in
number, running in a general direction from the northern to the southern portion
of the United States, including the feasibility of a toll system on such roads,

In accordance with this direction an investigation has been made,
reconnaissance locations of six highways answering the general de-
seription contained in the act have been projected, and the following
report is submitted with recommendations mncermnf the feasibility
of building, and cost of, the six superhighways selected, and the
feasibility of a toll systam on them.

SUMMARY OF FINDINGS AND RECOMMENDATIONS

The building of the six superhighways on the selected locations, to
the high standards consistent with the indicated character of the pro-
posed facilities, is entirely feasible from a physical standpoint.

The nppmmnnta total length of the six superhighways, as projected,
is 14,336 miles; and the estimated cost of constructing them to desir-
able standards is $2,899,800,000, which is at the average rate of
$202,270 per mile.

The estimated cost per mile varies from a maximum of $1,158,400
for the section from Jersey City, N. J,, to New Haven, Conn., to a
minimum of $63,450 for the section from Rupert, Idaho, to Brlgl:uam
Utah. The variation results principally from differances in the esti-
mated eost of right-of-way, the quantity of grading required, the num-
ber of access points, the number and character of bridges rsqmre:d Lo
carry the highway over streams and over or under intersecting high-
ways and railways, and the number ngjgm ement lanes required for
the accommodation of the estimated tr

A most conservative average estimated annual expenditure for the
period 1945-60, required for financing the construction, maintaining
the property, and operating the facility, for the six superhighways in
their entirety is $184,054,000 per year, which is at the average rate of
£12,840 per mile per year, varying from a maximum of $66,560 per
mile per year for the section from Jersey City, N. J., to New Haven,
Conn., to & minimurm of $5,700 per mile per year for the section from
Rupart. Idaho, to Bnghu.m, Utah., These estimates of the required
annual expenditure are based on reasonable assumptions with respect
to the probable service life of the various elements of the construetion,
probable maintenanee and operating costs, and financing costs based
upon a 30-year loan with annual interest at 2.6 percent and an addi-
tional 2.24 percent for retirement.

1



7] TOLL ROADS AND FREE ROADS

The total utilization of the six superhighways in their entirety, by
the most optimistic estimate, averages for the period 1945-60,
4,544,000,000 vehicle-miles of toll-paying traffic_per year, of which
3,635,000,000 is accumulated by passengcr antomobiles and 909,000,000
by motortrucks and busses, This utilization averages per day over
the entire mileage approximately 12,450,000 vehicle-miles, of which
8,960,000 iz hy passenger automobiles and 2,490,000 by motortrucks
and busses, im]ﬁyin an equivalent average traffic volume on each
mile of the six supaﬁ'nighwu.}'s of 699 passenger automobiles and 175
motortrucks and busses per day.

The most optimistic estimated average daily toll-paying traffic for
the period varies from a maximum of 5,998 passenger automobiles
and 1,500 motortrucks and busses for the section from Jersey City,
N.J., to New Haven, Conn., to a minimum of 96 passenger automobiles
and 24 motortrucks and busses for the section from Spokane, Wash.,
to Fargo, N. Dak, 5

The test of the feasibility of a direct toll system on the roads is
based upon assumed average rates of 3.5 cents per vehicle-mile for
motortrucks and busses and 1 cent per vehicle-mile for passenger
cars. Since, on the average, it is estimated that the ratio of motor-
trucks and busses to passenger automobiles in the traffic will be
approximately as 1 is to 4, the assumed toll rates for each type of
vehicle result in an average rate of 1.5 cents per vehicle-mile for
vehicles of all descriptions. It is believed that the usage rates assumed
are rensonable for the purpose of testing the feasibility of a direct toll
system on these roads. Ff higher rates were assumed, it would be
necessary to reduce the estimated potential toll-paying traffie, pmb:}h?
by an amount that would result in a net reduction of the total yield.
[gluwnr rates were assumed, it is doubtful that the increased traflic
would be sufficient to produce a greater total yield. In addition to
these tolls, based on miles traveled, additional tolls were assumed for
certain bridges where no alternate free facilities exist.,

On the basis of the assumed rates of toll, the estimated total toll
collection from the maximum amount of traffic that can reasonably
be expected to use the six superhighways would be $84,037,000 for the
year 1960 and for the period 1945-60 would be $1,154,236,000, or an
average of $72,140,000 per year for the 16-year period, which is con-
sider&ﬁ:]y less than the $184,054,000, estimated as the probable aver-
age total annual cost of the six superhighways. It is, therefore,
concluded that a direct toll system on these six superhighways, in
their entirety, would not be gea.sible as a means of recovering the
entire cost of the facilities.

However, there are two sections on which it is estimated that the
annual toll collections for the year 1960 will slightly exceed the annual
eost. These sections extend from a point near Philadel hia, Pa., to a
point near New Haven, Conn., a distance of 172 miles. On these
two sections the estimated revenue of the year 1960 represents 109 and
104 percent, respectively, of the estimated cost for that year, or a
combined average of 106 percent. A j

Other sections most nearly approaching these sections in point of
feasibility of operation as toll facilities are those from the junction of
the most westerly and most southerly routes in California to White-
water, Calif., a distance of 91 miles; from Washington, D. C,, to
Baltimore, Md., 39 miles; from a point near Boston, Mass., to Port-

L
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FEASIBILITY OF TRANSCONTINENTAL TOLL ROADS 3

land, Maine, 134 miles; from Miami to Jacksonville, Fla., 326 miles:
and from Baltimore, Md., to a point near Philadelphia, Pa., 76 miles.
On these sections the anticipated revenues in 1960 would produce from
91.8 to 83.2 ﬂ]l:lﬁrqeut of the estimated cost for that year. On no other
sections of the six projected toll roads do the estimates made result in
8 ratio of collections to costs as large as 80 percent. On 19 other
sections of the eix toll roads as projected the estimates made result in
ratios of maximum collections to costs varying from 50 percent to less
than 80 percent. These 19 sections, described by their approximate
termini and total lengths and the corresponding ratios of maximum
collections to costs in 1960, are as follows:

Approximate termin Ratlo of

. | estimated

s LE‘:?' aﬁu}éﬁll

H— nelion

To— lsmgth | o to

annal cost
Riohmond, Ya_......ceeeeacaeoooo .. M’lfg:l o 70,1
Ban Yabdro, Calif .- 200 27070 124 4 70,10
Whibawstber, Calif__ ... oo T 47 T
Ch ol.... 186, § T2
Brigham, Utsh 52.3 .9
Chlases, Tox_ ... a3r. o 7.1
A ngeled, Oal - 8z 1
Bufialo, M. ¥_.___. 267, 4 T
Whitewnter, Calif_ ... (] Al &
San Fernando, Calll 19007 a1
Minneapolis, Minn, HZ A B0
Bnernmento, Oulil_. 15,7 i ]
Han Antamo, Tex_ = 250, T 5i 2
Portland, Malne. ... 1.3 &L 5
El. -ITM - (D = 757 BLT
ringhBnld, I11... 4.7 &1, 4
Clharlisle, P 04, & ]
Angoln, Tnd | je? 0 2 i),
o | e E T A g, 1 50,

| Inelhiwdes 42,9 miles af free highway.

On all other sections of the six superhighways as projected, the
estimates made result in ratios of maximum ml?:actiuns to coste less
thfm 50 percent.

T'he foregoing statement regarding collections and costs is based
upon maximum estimates of traffic for sections of a complete system.
If the sections were to be construeted as isolated units, the maximum
collections and the ratios given would undoubtedly be materially
reduced.

The comparisons made have reference to sections of substantial
length extending between major controlling points on the highways.
Doubtless, there would be shorter sections of the routes, perhaps some
short seetions of highway and some of the tunnels, but especially some
of the bridges, which, if they were built and operated as local con-
veniences ﬁroufd accumulate a sufficient toll collection to cover all or
a substantial part of their annual costs.

. Each one of these indicated possibilities requires a thorough study
m much more detail to determine the extent to which it might qualify
as a sound, direct toll project,

On the basis of the investigation made and its results as briefly
summarized above, a sound Federal poliey for the construction of a

-eystem of transcontinental superhighways, traversing the enfire ex-
tent of the United States from east to west and from north to south,
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cannof rest upon the expectation that the costs of constructing and
operating such a system as a whole would be recoverable, in their
entirety or in any large part from direct tolls collected from the users.

If, as an actual test of the feasibility of a limited mileage of toll
roads, it is the desire of the Congress to make provision for the con-
struction of a section of highway of aubstantial length upon which
there is a reasonable prospect of the recovery of the costs through
tolls, it iz recommended that such provision be made applicable to a
section of highway, properly located, and extending from an appro-
priate point near Washington, D. C., to an appropriate point near
Boston, Mass, :

The factual evidenece presented in this report clearly indicates that
the construction of direct toll highways connot be relied upon as a
sound solution of the problem of providing adequate facilities for the
vitally necessary highway transportation of the United States, or to
solve any mnﬁi(ﬁ;mh @ part of this problem.

While these conclusions are reached with reference to the limited
question of financial feasibility of transcontinental superhighways and
the possibility of toll collections to meet their cost, it i8 recognized
that the report should be constructive rather than negative in charac-
ter. Further, the Secretary of Agriculture is directed by the basic
Federal highway legislation to submit reports or recommendations to
the Clongress on important hichway matters. Cunfurrn.ing with this
direction there iz included in this report a discussion of the most
important problems confronting both the Federal and State Govern-
ments and their subdivisions with respect to highway facilities.

From the discussion there emerges the general outline of what is in
effect & master hichway plan for the entire Nation. The earrying
out of the plan in all its parts calls for appropriate action bg’ the Fed-
eral and State Governments and all county and municipal subdivisions,
As desirable joint contributions of the Federal and State Governments,
the report lists several undertakings as follows:

1. The construction of a special, tentatively defined system of
direct interregional highways, with all necessary connections through
and around ecities, designed to meet the requirements of the national
defense in time of war and the needs of a growing peacetime traffic of
longer range.

2. The modernization of the Federal-aid highway system.

3, The elimination of hazarde at railroad grade crossings. )

4. An improvement of secondary and feeder roads, properly inte-
grated with land-use programs.

5. The creation of a Federal Land Authority empowered to acquire,
hold, sell, and lease lands needed for public purposez and to acquire
and sell excess lands for the purpose of recoupment. o

The report emphasizes the difficulties encountered in the acquisi-
tion of adequate rights-of-way; snd, in view of the fundamental
necessity of such rights-of-way, proposes definite measures by which
the United States could aid in the acquisition of suitable righta-of-way
and simultaneously eontribute helpfully to the solution of other urgent
problems, especially certain problems eonfronting the larger cities.

RELIANCE UPON STATE-WIDE HIGHWAY PLANNING SURVEYS

For the wealth of basic data, available in great detail for the pur-
poses of the required investigation, especially data concerning the
volume, character, and range of traffic, the condition of existing

[ T —_—
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highways, and the need for new facilities, we are indebted
State-wide Inﬁhwny r[;launin surveys of 46 States, These s&?v;!::
have been made possible by the availability of joint Federal and Stete
funds under the authority of the provision contained in the Federal
highway legislation authorizing expenditure from several Federal
highway appropriations and matching State funds for physical and
economic mvestigations required for the planning of future highway
Dr‘;}lm“‘.‘i and programs.

he information furnished by these surveys made it possible within
the limited time available to select the six superhighways deseribed
n this report with reasonable assurance that the selection made is
probably the best that can be made, and to obtain the substantial
concurrence, in_ the particular selection, of the responsible State
highway authorities of all States. In fullness and in accuracy the
facts supplied for consideration in the investigation are unmatched
hg the information elsewhere or to any person available. In the
absence of these facts this report would necessarily be far less definite
in its conelusions, and less dependable in its author ty.

CHARACTERISTICS OF HIGHWAY TRAFFIC DISCLOSED BY PLANNING
SURVEYS

The facts derived from the highway planning surveys were especi
useful in disclosing the iunaml e &rmtt'.ris%ica ﬂf"highmvaypt-:a%]g
which have an important bearing upon the estimation of the amount
of traffic that would probably use the proposed superhighways if
they were constructed. Certain of these general characteristics that
affect important decisions basic to the conelusions of this investigation
will be described and illustrated by facts supplied mainly by the
highway planning surveys of a number of States, s

TRANSCONTINENTAL TRAVEL LIGHT

Some of the proposals for the construction of so-called trans-
continental highways appear to be motivated by a belief that there
exists an important volume of transcontinental travel; i. e., a through
travel in motor vehicles between points in the Atlantic coast or far
Eastern States and points in the Pacific coast or far Western States,
No other explanation adequately accounts for the usual insistence
Ef:'t];l;li:i‘mltun”}r absolute straightness of line between the continental

Facts developed by the highway planning surveys definitelv a
conclusively show that therelﬁl no fully trﬂgcontinéntai travnl?nor:u:
even of semicontinental range, that could be accumulated in sufficient
fmount on any one or several highwsys traversing the breadth of the
country, either to }fustify the construction, or to any considerahble
extent determine the character or location of such a highway or
hlgll‘n\fa,ys. :

his conelusion is borne out by the planning survey facts presented
Ernplncal]_v in plate 1. The greatest width of the tentacled central
and shown in this graph represents to scale the average daily number
of passenger cars traveling between points in the three Pacific-coast
States and points in all States east of Idaho, Nevada, and Arizona
as actually counted at stations on all main-traveled east-west, muds:
located approximately where such roads are crossed by the dashed line
144040 mf— 2
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T
shown by the ﬁgures ap%enrinﬁ at the end of the tentacles running to
the respective States,

he sum of the numbers of cars bound to or

from points in States bordering on or near the Atlantie coast is 300.

This figure represents substantially the total volume of average daily
passenger-car traffic moving over all main-traveled highways between
the east and west coasts. By a similar reckoning the aver
passenger-car traffic between the west-coast States and all points east
of t.henﬁlississippi River over all main east-west highways will be found
to be less than 800 vehicles. These vehicles could not be attracted to
a single enst-west route under any circumstances.

Plate 2 shows by a similar diagram the origine and destinations of
motortrucks and busses observed at the same Idaho, Nevada, and
Arizona points and indicates that the range of travel by such vehicles
is much shorter than the passenger-car range represented in plate 1.

Similarly plates 3 and 4 show the origins and destinations of all
passenger automobiles and motortrucks, respeetively (other than
vehicles of Florida registration), passing on an average day over the
Florida State line. The traffic data represented are the results of
eounts made throughout the year 1937 on all main highways crossing
the State line. Plate 3 shows that there is a well-developed movement
hetween Florida and the Middle Atlantic and New England States that
might conceivably be accumulated on one properly located free high-
way between the Potomac River and the Florida line. It shows also

that there is another well-developed movement that might be accumu-
lﬁt-aqdon a single properly located free highway between Chicago and
orida.

It may be observed that the number of passenger cars of other than
Florida registration shown, in plate 3, as bound to or from the three
Pacific Coast States is 23.  Cars of Florida registration, not included
in the graphed totals, similarly bound to or from the three West Coast
States add an average of 3 daily to this number, making a total of
26, as counted at the Florida line. It is interesting to compare this
total with the 20 ears shown in plate 1 as having been found in Idaho,
Nevada, and Arizona to be bound to or from Florida points. The
close agreement of these fipures, resulting from counts made inde-
pendently at points separated by almost the width of the continent,
1s indicative of the high accuracy of the highway planning surveys.

age daily

HIGHWAY TRIPS ARE PREDOMINANTLY SHORT

Plate 5, based upon planning survey data from 11 representative
States, shows the range in frequeney distribution of the lengths of all
one-way trips of passenger cars extending beyond the limits of cities,
The States represented are Florida, Kansas, Louisiana, Minnesota,
New Hampshire, Pennsylvania, South Dakota, Utah, Vermont,
Washington, and Wisconsin. For each range of trip length, repre-
sented horizontally in miles, the graph shows by the height of the
vertical bar to the bottom of the shaded areas the lowest percent
in which trips of that length are found in any of the 11 States. B%S
the top of the shaded area the height of the bar for each range of tri
length reprezents the highest parnantﬁla in which trips of that lengt
were found in any of the 11 States, e vertical Ienf,vth of the shaded
bands, represents to the percentage scale at the left the range between

the maximum and minimum percentage in which trips of each range
of length were found in the 11 States.
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It will be observed that trips less than 5 miles in length constitute
the largest group in all States, ranging between 25.7 percent of all
trips in one State and 43.8 percent in another, the percentages in the
other nine States lying between these limits, Jl"rip:! from 5 to 10 miles

in length constitute the next largest group, and those from 10 to 20
miles long the third largest group.

The same data that are represented in plate 5 were used to compute
the mean and median Jengths of trip shown in table 1 for each of the
11 States. The table shows the mean and median trip lengths in

Figures represent total foreign
i Georgia State lines

'é 50
: 7
i w40 P
= i & ?
| THE ELEVEN STATES
= & % FLORIDA PENNSYLYAHIA
g8 7 HANSAS SOUTH DAETA
= 230 %7 LOWISEAHA UTAH
"g-li |§ / 261 HINRESOTH VERHIONT
.;4—1 TX] /7 i HEW HAMPSHIRL WRSHINGTON
é‘% E zm// | WISCOMTIN
d - 20 / : |
g z Z | .
Ll 71 |
: : | |
EE E'-I 10 04 ;: !
ef v
2= = ;/} 24 - 23
._.;‘; ; 7z L L
. E*_:,, OreSmel) v 20 n 30 e 40 ™ 50 ru 00 oves
B MILES
-% E Prate h.—Range of frequency distribution of the length of all one-way trips of
TE passenger cars extending outside of cities in 11 States,
- 3
_EDE_ miles, in each of the States, separately for cars owned in rural and
g; urban places, in each of four population classes of urban places, and
=g in the State as a whole. The mean of all trip lengths is shown to
‘E% range from 11.7 miles to 18.7 miles; the median from 6.3 miles to 8.9
B
[-H

miles. The data contained in the table also indicate that trips of
passenger cars owned in rural areas are generally shorter than trips of
cars owned in citie:j and also that the length of trip by city-owned

ears inereases generally with the population of the eity in which they
! are owned.

4— Average daily numb
PLh“t.raval in both directions on
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i e gt The data represented in plafe 5 and table 1 have a double signifi-
5 § | pRdendrdeses % eance in relation to the estimation of potential traffic for the proposed
. Y| & = highways with limited access.
4 § = — | 1. They indicate that a econsiderable proportion of an existing
= s T Wi p oo g traffic moving directly along the line of the proposed facility cannot
= &= £ %"ﬂ"-“ e E ’ be eounted upon to use the facility unless the distances between
= i = - access points are very short. Anly given distance between nccess
w - + £ =
& I 8| qmounanese=s || 3 | oints must be considered as excluding from potential use of the
& | ¢ |%]2=" 1 : acility all or practically all of the traffic found to be desirous of mov-
5 l & g|= B ing directly along the line of the facility for distances shorter than the
= £ conrceanwen | 8 access spacing.
g | £ | 3| idesd=cdsegd | 2 2. The data also indicate that, as a rule, the amount of traffic that
= - 2| = = would be attracted by any of the proposed limited-access highways
a I| I e S P T ‘QE from other generally parallel routes will vary inversely with the ﬁat.ﬂ.nee
- 2 E =g i 4 iWd | 85 separating the new Eljgh“’ﬂj’ from the parallel routes. Generally it
214 \ E| 5= i e 22 must be assumed that for most of the traffic moving on a parallel
|3 | 4 _ | gf route, diversion to the pruﬁus&d highway would involve some indirec-
= % : g g SHoes i iy igg | =8 tion. The amount of such indirection that would overbalance other
z [¥ ElLls PETT | B | attractions of the new highway would vary with the length of the
L I b 25 trip possible ﬂuni the new highway before diverging to destination.
B lx] %] q | gaoe ieaes g | iz As long trips are shown by plate 5 and table 1 to be a small percentage
i 32| 8 3|57 | B2 of all trips, and as only a traveler embarked upon a fairly long trip
Bl i18|= £ would accept any considerable lateral diversion from his direct course
A _eme neom e EE in order to enjoy superior highway facilities, it follows that the amount
R | § | § | d==d m=ss L I of traffic that can be counted as transferable to a limited-access high-
e e = I | 53 way from a generally parallel normal highway at a considerable
2| g3 o T [ L distance must be quite small.
g | B .é § 2 | Bxddel-legamss Eg As indicated by table 1, residents of large cities, on the average
= ana gl | 2% make longer trips than residents of small cities. Evidence that will
2lalglse e | he submitted hereafter (see pl. 8) shows that as a city is approached,
i Bl 8| 5| Ssdips<4=dE | &3 the volume of traffic beging to increase at a greater distance from
i § £l 2] s ﬁg large cities than from small ones, which corroborates the stated rule.
= g VSRR P EE] As New York is our largest city, the traffic diagram presented in
;;:3“ Rl | 5 E;*:.:;r::m:;; e plate 6 may be considered to represent the extreme condition in
%‘ 215 a2 respect to average length of trip and ratio of numbers of long to
= g| =2 g_ﬂ; ghort trips. Yet, even at New York, as plate 6 shows, an average
% e gannatansss (42 daily traffic of 82,166 crossing the Hudson River by all facilities
b4 = |8 gﬁahxﬂ- . | Eg between the Battery and Tarrytown dwindles to less than a fifth of
= ™ 8E that amount within 20 miles. This dwindling oceurs despite the
g g | Jmemmmesera. | 22 existence of a ring of satellite cities which, by their local influence
5 . £ | bl i E% tend to keep the volume up. ;
E. B | * <5 It is of particular interest to note in plate & that only 3,100 of the
;3 g e T e 1 82,166 vehicles crossing the Hudson River are bound from or to points
- 2 | g | Joivtoigeduag | 53 in States west and south more distant than New York, Pennsylvania,
= | | £ EE and New Jersey.
5 i i bt
= Z ﬁg MAJORITY OF AUTOMOBILE OWNERS HAVE LOW INCOMES
g : ;z A survey recently made by the Bureau of Foreign and Domestie
f% : P ES Commerce, United States Department of Commerce, shows that
| | AR R - the majority of family passenger cars are owned by families of very
=t & P Eﬁg id i moderate income. As indicated in the table below more than half
] iaZEEE E-'EE 4 gE of all family cars are owned by families that have an annual income
2 _-'g'g;% b Ee E:é e of 81,500 or less. Less than 5 percent of all family ears are owned
B Euﬁ?ﬁﬁﬁyéi £ by families that have an annual income of more than $5,000. Less
e e Ll
|
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than a third are owned by families that have annual incomes in excess
of $2,000.

1]
e r o

i

: 3 -Hudson River
— Traffic dispersion chart showing average dailly trans
PLtfr:Eifin \’r];q:?nl.ti.r of New Yur]fhﬂit}r. I"icﬁ;qea;ep}'er.:e&n;nirﬁ:in nt%grt;if;}:::;
: i i , BT & ferri I
e thrﬁrﬁrﬁ?ﬁ:ﬁﬁﬂﬁ?%c ia distributed according to origine and

Ei;?tlmmt.i'n:r;ln States and nearby counties. Chart iz baged on information

abtained from Port of New York Authority.
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In estimating the probable volume of toll-paving traffic on the
selected superhighways, it is necessary to give due consideration to
these facts. Persons of low income who own and operate passenger
automobiles are influenced in the uses they make of their cars to a
greater extent by the immediate operating expense, such as gasoline
and oil, than bththe actual total costs, including tires, depreciation,
and so forth. @ cost of the gazoline consumed on a trip may amount
to little more than a cent a mile. To the motorcar owner with an
income of less than $1,500 a year, a toll of 1 cent per mile is likely to
appear as a 100-percent increase in his cost of operation; and so
viewed it is an additional cost that he is not likely to pay.

CONSIDERATIONS AFFECTING THE SELECTION OF ROUTES FOR
INYESTIGATION

CONFORMITY TO THE CONGEESSIONAL DEBCRIFTION

Several considerations influenced the location of the routes chosen

for the superhighways to be investigated. The first requirement was

that the routes selected should GD];%OI'I[[ substantially to the deserip-

tion specified in the act, 1. e., that there should be not more than

three running in a general direction from the eastern to the western

portion of the United States, and not more than three running in a
eneral direction from the northern to the southern portion of the
nited States,

The major routes selected conform exaetly to this deseription.
Two of the north-south roads run from the Canadian line to the Mexi-
can border, the third runs from Maine to Florida; and all three of the
east-west routes run substantially from the Atlantic to the Pacific
coasts.

In addition to the three major routes in each general direction, the
investigation has also coversd three diagonal branches from the
central east-west route. One of these was included to give direct
connection with the National Capital at Washington ; the other two,
branching northwest and southwest from points near Salt Lake City,
were included because they permit the central route to give reasonably
direct connection to the northern and southern Pacific coast sections
during seasons when, for climatic reasons, the central route may be
preferred by travelers to the northern or southern route.
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DISTRIBUTION IN RELATION TO GEOGRAPHY AND POPULATION

The second consideration was that the routes chosen should be
reasonably distributed geographically and in relation to the distribu-
tion of the population of the country; that, consistent with other
requirements, t.lim}r should pass through as many States as possible.
Accordingly the northern east-weat route r_:lmgraht-n the northern tier
of States from New England to Washington. e southern east-west
route traverses the southern tier. The central east-west route passes
almost exactly through the center of the country. The eastern and
western north-south routes approximatelg."pnralle.l the coasts, and the
central north-south route, though for vahd reasons it departs some-
what from a central position geographically, intersects the central
past-west route close to the center of population. The 6 major
routes and 3 diagonal branches traverse for some distance 41 of the
48 States.

ACCORD WITH POPULAR TRAVEL ROUTES

A third consideration in the selection of the routes was that they
ghould aeceord reasomably with recognized put}i:llar routes of travel.
For their movements across the country, whether the distances were
long or short, motorists have previously had a considerable choice of
routes, between which, in the beginning at least, there was little
advantage of improvement. By therr choice, as reflected in the rela-
tive density of present traffic on various highways, they have eatab-
lished certain preferred routes, which stand out quite clearly as the
widest bands on a traffic map of the country. ee pl. 8.) In the
selection of routes for the superhighways close conformity to these
preferred lines of travel was an important objective. ;

This consideration weighed heavily in the decision to include the
two western branches of the central route among those to be mvesti-

ated. These branches, one coinciding closely with the historie

regon Trail and the other with the pioneer movement of the Mormons
into southern Utah, both bear tfhelmimfll:ilof approval of the early path-
finders and a long succession of their followers,

This conside?gt.ion also strongly influenced the southwestward
slant of the central north-south route, which follows clogely a line

selected by many travelers for winter use in driving from the populous
Northeast to the Pacific coast.

IMPORTANT TERMINI AND REABONABLY DIRECT COURSH

further consideration was that the several routes should have
th;nrtant- continental termini and should run as directly between
these ultimate objectives as might prove to be consistent with the
connection of important intermediate points and the development
of traffie. It is believed that the routes selected fulfill these require-
ments, : . _
The eastern north-south route joins the New England and Florida
playgrounds, and passes within a reasonable distance of all the coastal
cities. The central north-south route has its termim at the lnt!ﬂ'-
national bridges at Port Huron, Mich.,, and Laredo, Tex. At t. ,B
south it is the logical connection with the Inter-American Highway.
For 157 miles in the north it joins with the northern east-west route,

]
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and so doing saves 542,[@0,110[“11 the construction cost at the expense
of 4 or 5 miles of extra distance for traffic moving between Chicago
and Detroit. The western north-south route takes a protected
valley course for the niost part from border to border, within easy
rench of all the coastal cities.

The northern east-west route joins the hub of New England with
Seattle, northernmost of west coast cities, and in its intermediate
course first serves Cleveland, Chicago, and the other Grent Lalkes
cities and the Twin Cities of Minnesota and then follows almost an
air line t.i'lmu¥h North Dakota and Montana,

The central east-west route begins at a junction with the Atlantic
coast route, which can be reached conveniently from New York and
Philadelphia, and thence follows a very direct line to San Francisco,
The line first chosen for this route diverged from the final line south-
westward at a point near Indianapolis, to pass close to 5t. Louis and
Kansas City, and then followed the Missouri River northward to a
point between Lincoln and Omaha, Nebr., where it entered the
valley of the Platte River and thence followed the line of the historic
Oregon Traeil and Overland Route into Wyoming, The change to
the present direct route between points near Indianapolis and Denver
follows the consensus of advice received from the responsible State
highway officials of all the States affected.

he southern east-west route begins near Charleston, 8. C., and
runs very directly through the southern tier of States to Los Angeles.
It eroeses the eastern north-south route at a point that nicely com-
promises the claims of the southern coastal eities, which there have
convenient access to it. It passes near Atlanta, Birmingham, Mont-
%{}mer:,r, and Jackson, and heads directly toward Dallas and Fort
Jorth in Texas, whence, avoiding the Big Bend of the Rio Grande
River, it passes just north of El Paso and on to its western terminus,

OPTIMUM LOCATION FOR COLLECTION OF TOLLS

Finally, and subject to a proper balance of all previous conzidera-
tions, it was the intention so to locate the several routes, as to achieve
an optimum condition in respect to toll collections. The results in
this respect are set forth in great detail in subsequent pages. It is
sufficient at this point to state that it is believed that no substantial
change in the chosen lines, reasonably consistent with the several con-
siderations previously discussed, would improve upon the potential
earning power of the lines selected.

METHOD FOLLOWED IN SELECTION OF THE PROPOSED ROUTES

In J&nuar{),l%& the first traffic map of the United States was com-
piled by the Bureau of Public Roads from the latest data then obtain-
able from State traffic low charts and available tabulations, most of
which had been prepared in connection with the highway planning
surveys. In January 1939 this map was revised to conform with more
anlp 1-1'3? and detailed information, and the revised map is reproduced
in plate 7.

he traffic flow represented is that of the year 1937 on routes of
the United States highway system and other main-traveled highways.
Bands of varying width, centered upon the approximate lines of the
various highways, indicate by their scaled width at all points the vol-

E—— R e ]
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nme of passenger-car traffic using the highways at such points. The
over-all width of the open bands represents the total passenger-car
traffic, and the width of the narrower black bands the volume of that
part of the traffie, described as “foreign,” congisting of passenger cars
registered in all States other than the State in which they were
observed.

As it was the purpose of the map to show only the passenger-car
movements of longer range, local increases of total traffie ecaused b
ghort trips in and out of cities and local increases of “foreign” mﬂﬁ;
paused by short trips over State lines are not shown. Shorn of these
increases, the band widths, as shown, represent approximately the
volume of all ﬁaa&enger—cﬂ.r traffic flowing, exelusive of the numerous
extremely local movements mentioned. Thus, even the open bands
represent traffic of relatively long range, and the black bands rep-
resent generally movements that are still longer and at least of inter-
state extent. s

Exmnmi_ngl the map, some of these existing routes are seen to stand
out above others as relatively important in respect to both their total
traffic and the volume of “foreign’ traffic they serve; and it was by
such a visual comparison, qualified by the various general considern-
tions previously deseribed, that certain routes were tentatively chosen
as representing the approximate lines of the six superhighways to be
investigated,

The routes thus chosen are indicated by the darker traffic bands
on plate 8. On this map the width of the shaded bands represents the
same total traffic that is indicated on plate 7 by the width of the open
bands; and the generally superior importance of the selected routes is
borne out by the generally greater width of the darker bands.

Tentative locations for three east-west and three north-south super-
highways approximately paralleling the existing routes indicated in
plate 8 were defined by the Bureau and submitted for consideration
and criticism to the highway departments of each of the 48 States,
In accordance with the comments received, several adjustments were
made, and a final decision was reached, with the coneurrence of all
States except South Dakota, upon the routes as shown and numbered
on plate 9.'

IEnr purposes of designation, the three north-south routes were
numbered from the easternmost to the westernmost 1, 3, and 5; and
the three east-west routes were numbered from the nnrt!hernmurst. to
the southarnmost 2, 4, and 8. The diagonal route running north-
westward from Salt Lake City was de&i?nted 4N (north) and the
diagonal running southwestward from the same city, 45 (south).
The branch of route 4 added to connect with Washington, D. C., was
designated 44 ; and because route 3 is broken where its location coin-
cides with that of route 2, east of Chicago, the section extending
northeastward from route 2 was designated as route 3 Mich,

VIt was the opinfon of the Bouth Dakots State Highway Commission that route 2 should through
the northern bolf or central portion of Bouth Dakotn, connecting westward with T 8 10 at Eilm’:n Moat..
and eastward with Minneapoells and 84, Fanl, The SBouth Dak department contonded that aul;h u Inen.
thon would sherten the length of roate 2 by 100 miles, that the constriection would be mare eeoncmical, sod
that the roate would be scesssible to a ter number of users.  Howevor, the loeation of the route through
Mﬂ\nlnﬂl,nal'lnrm{chmw,ruﬂnmhalx rahly north of Billings, and this more direct final alinement elimi-
iravarsnd by U'S 1 1 mat leas favorabie froi 1 siandpoins of consirueiion they thAL of {bo sectidn
traveraed by more soulherly locations ln Soailh Dakotn, the referonce to0 more economicnl constraction
undonbied]y was bassd upon an aasumed sharter line,  Binee such shortening of the Jine would not result,
the baals of the second elaim no longer exists. With respect to the relative servics to be expected, the
%thrml. line of travel now follows T8 I.ﬂhauvidunaed by the widil of the forelgn traflo banda cn plata 7,

Forthermore, with the exception of the Biack Hills area, the largest inereases In population are cccurring
in centors Inentad alomg U7 8 10
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ESTIMATES OF PROBABLE THEFFIC‘ ON BELECTED ROUTES

In estimating the traffic that would probably use the selected
routes all available information was carefully considered. The 1037

Prate 9.—Location of routes selected for study.

volumes of total and “foreign” passenger-car traflic on existing high-
WAYS tngg:mximately parallel to the routes chosen, were known, as
indicated by plate 7. General information concerning the relative
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percentages of passenger-car trips of various lengths in a normal high-
way movement, and concerning the percentages of all ear owners
having annual incomes of various orders, was also available as pre-
viously set forth in this report. ' And finally, the Bureau was also in
possesgion of information concerning the volume of motortruck and
bus traffic on various main highways and in various sections, which,
though not so complete as the available passenger-car traffic data,
was still sufficient for the purpose.

As a first step in estimating their probable traffic, the selected high-
ways were assumed to be free highways of limited access, but with
access points located as they probably would be in a toll system.
Guided by this assumption, an estimate was made, for each section
of the proposed routes, of the amount of traffic the new facility would
probably attract from existing free highways located at various dis-
tances from it and approximately parallel to it.
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The first consequence of the assumed condition was to exclude as
potential traffic for the limited-aceess route that part of the movement
on any parallel free highway eomposed of trips shorter than the as-
sumed distance between access points. Since vehicles making such
shorter trips would be forced by the limitation of access to travel
further than necessary between their origins and destinations they
would not use the new facility even if it were immediately adjacent
to the existing free route,

In estimating the percentage of the known volumes of traffic on
parallel free routes that, for this reason, would be exeluded from the
limited access routes, the facts concerning  the distribution of trip
lengths developed by the highway planning surveys of 11 States,
provided helpful guidance. These facts are presented in plate 5 and
corresponding vehicle-mile data are generalized in the single curve on
plate 10. Referring to this curve it will be seen that if the interval
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between any two access points were 10 miles, at least 20 percent of the
vehicle-mileage of traffiec moving on an immediately adjacent free
highway would have to be counted as unavailable for the limited-access
route. If the distance between access points were 20 miles the ex-
cluded portion of the free highway vehicle-mileage would be inereased
to 40 percent.

That part of the traffic on parallel free highways not excluded from
the limited-access route by the distance between accesses, might ba
attracted by the superior facility of the new route. Whether it would
be or not would depend upon the distance it would be necessary to
travel and the character of service available over existing roads from
the point of origin to the new route and from the route to the point of
destination, and also upon the whole extra distance entailed by use of
the new facility. While the superior design of the new route, if oper-
ated as a free facility, would doubtless be considered by potential
ugers as outweighing some extra distanee, there would obviously be no
advantage in its use if to reach it at one end of a trip and eontinue from
it at the other it were necessary to travel as far over existing cross
roads as the distance via a comparable parallel road directly from origin
to destination. This consideration would impose a definite limit upon
the lateral distance over which the superior facility of the new route
would attract traffic from existing parallel roads. Of the traflic
moving over a closely parallel existing road it would definitely exelude
only the traffic of comparatively short trip length; of the traffic moving
over more distant parallel roads it would defimtely exclude larger parts
as the separating distance increased.

Beyond these definite limits use of the new facility would involve
greater travel over existing roads than would be necessary for direct
travel by a comparable existing road from origin to destination.
Under this condition use of the new facility would be inspired only
by a quickly satisfied curicsity. Within tin limits menfioned, use
ng' the new facility would not require greater travel over existing
roads than would be necessary to travel entirely over such roads from
origin to destination but would increase the total travel distance.
Under this condition, the decision whether or not to use the new road
would depend upon an individual appraisal, by potential users, of the
competing attractions of short distance on the one hand and a better
facility for part of a longer distance on the other., The number of
potential users who, under this condition, would actually choose to
uge the new facility would increase with reduction in the amount of
extra distance involved in such use in relation to the total length
of the possible trip over the new facility. Traffic of long range moving
in the general direction of the new facility would obviously be at-
tracted to it from a greater lateral distance than any short-ranging
traffic. For this reason, the greatest potential usage of the new
facilities would naturally be expected to gg generated by the existing-
road traffic indicated on plate 7 as “foreign.”

In estimating the traffic that would probably use the proposed new
facilities if they were operated as free limited-access roads, these
several considerations were kept in mind in a section-by-section ap-
praisal of the probabilities with respect to the entire milenge in-
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volved. The relation of each section of the routes with respect to
all possibly competing highways was carefully studied and a judg-
ment was formed as to the part of the known traffic using such com-
peting roads that could be attracted to the new facility. Mathe-
matical exactness in such judgments was an impossibility; and to
avoid underestimation there was studied effort to maintain a liberal
hias, The resulting estimates, therefore, are believed to represent
the maximum traffic that could reaaonnh[y be expected to make use
of the proposed facilities if operated as free limited-access routes.

Having considered every section of the proposed routes from this
point of view, the next step was to convert the estimates made upon
the assumption of free use into estimates of the probable toll-paying
traffie.

A consideration of the ability of people to pay tolls, as indicated
by the distribution of automobile owners by income groups, and
further consideration of actual fees which would be charged for
specific trips over various sections of the routes, led to the eonelusion
tﬁat. not more than about one-third of the vehicles that might use a
typical free road of limited access could be regarded as potential
traffic for the same road operated as a toll facility.*

The general estimate of one-third as the proportion of users of a
free limited-access facility who would use a similar toll facility and
estimates of toll-road traffic based thereon were submitted to re-
sponsible highway authorities of all the States with a request that
tﬁcy comment upon the reasonableness of the assumptions and the
resultant traffic estimates. In arriving at the final estimates of traflic
likely to use the proposed routes, if operated as toll facilities, comments
received from the State officials were considered together with a first-
hand review of the particular attractiveness of each section of the
routes and of the ability of the potential users in each section of the
country to pay a toll of 1 cent per mile for passenger cars.

On the basis of this further study various factors, ranging from
0.167 to 0.40, were decided upon for application to the estimated
free-facility traffic to convert it to an estimate of traffic on the toll
facility. In densely populated areas, where highway congestion in
considerable degree has already been experienced and where there
are relatively large numbers of potential users who are able to pay
tolls, factors as high as 0.40 were used. This value was used, for
example, on the section of route 1 between New York City and
central Connecticut. In sparsely populated areas, where thus far
little or no congestion has been experienced and existing modern
highways afford excellent service, factors in the lower range were
used. For example, a factor of 0.20 was used for the section of
route 4 between Evanston, Wyo., and Rock Springs, Wyo.

The estimates thus made of the traffic that would have used the
various sections of the selected routes, if operated as toll facilities in
"3 In this connection it is (nteresting to note the rasults of a study of a selected erass section of car ownars
throughout the country, conducted by Dr. George Gallup, Director, American Institute of Publio Opinion
in Mareh 1938, The Callop poll indicated that 27 percent of car owners, when making a long trip, would
be willing to pay 1 cent per mile, and that 39 percent wonld be willing to pay from ooe-hall to 1 cent. In
eommenting upon the results of the poll, Dr, Gallup said: "Many motorists who would be williog to pa

tolls happen to live tar off the probabls lanes. All that can b safoly estimated about the public attitu I
today I8 that nbout m third of all metorists in ceach of the toll roads think they would uss them on opeasion.
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1937, total, for the entire system, 5,823,745 vehicle-miles per day.
In table 2, this figure is shown as the sum of the average daily vehicle-
mileage on each of 75 sections into which the entire system is divided.
The table shows the length of each section and the estimated average
number of vehicles that would have used it, in addition to the utiliza-
tion expressed in vehicle-miles. The sections are arranged in the
descending order of estimated average daily traffic and the sectional
lengths and estimated vehicle-mileages are progressively accumulated
in that order. For each accumulation of length and vehicle-mileage
a corresponding average daily volume of traffic is shown in the last
column of the table,
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Prate 11.—Estimated average daily traffic on routes selected for study if operated as toll roads.
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Prate 12 —Location and estimate of teaffic on Richmond-Beston seetion of proposed system of toll roads.
Eatimate of traffic based on traffic counts for 1937 and an average toll rate of 14 cents per vehicle-mile
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The section of the routes selected *on which it is estimated there
would have been the largest volume of toll-paying traffic in 1937 is
the 65.6 miles from Jersey City,-N. J., to New Haven, Conn. It is
eatimated that 3,508 vehicles would have used that section daily,
resulting in a total utilization of 230,125 vehicle-miles. .

The llig;ht.eaaatr 1937 traffic estimated for any section is the 58 daily
vehicles corresponding to the 1,169.6-mile section from Spokane,
Wash., to Fargo, N. Dak. Although 18 times as long as the Jersey
(_'Jit,}r-I'icw Haven section the vehicle-mileage generated is barely
more than one-fourth of the utilization of the most heavily traveled
section, .

The estimated 1937 traffic on all sections of the selected routes,
operated as a toll system, is shown on the flow chart, plate 11. Esti-
mates for the section between Richmond, Va. and Boston, Mass.
are shown in greater detail in plate 12.

PraTE 13.—M3§| showing location of most important 939 miles of selected svetem
as indicated by estimates of traffic based on operation as a toll facility.

The 10 most heavily traveled sections of the selected routes, as
listed in table 2, have an aggregate length of 938.7 miles. The
location of these sections is shown in the map, plate 13. It will be
noted that these most heavily travelad sections form a continuous
route from Washington, D. C., to Portland, Maine, and shorter
Et‘uaj’échaa east of Chicago, Ill., and in the vicinity of Los Angeles,

Adding eight more sections, as listed in table 2, raises the aggregate
mileage to 2,066.4 miles; and, with the exception of a section between
Cleveland (jhiu, and the Ohio-Indiana line, completes a route from
Boston, Mass., to Chicago, Ill., with a spur to Detroit, Mich. In
the West, sections are added near Oakland, Calif., and between Port-
land and Salem, Oreg., as shown in plate 14.

If, in a similar manner, sections are added successively in groups,
in the order of their estimated traffic volume, the locations of the
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accumulating sections are shown on plates 15 to 21, inclusive, Com-
parison of this entire series of plates gives a good idea of the relative
traffic importance of the selected routes in various sections of the

~

Prate 14.—Map showing location of mest important 2,066 miles of selected
F}fat]em a5 indicated by estimates of traffic based on operation as a toll
noility.

Prate 15.—Map showing location of most important 2,077 miles of selected
syetem ag indicated by estimates of traffic based on operation as a toll
facility.

eountry. If the roads were built in the order of their traffic impor-
tance as toll facilities they would be built in the order of progression
indicated by this series of maps.
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In table 3 the traffic that wnuld*pmhnb]}f have used the selected
routes in 1937, operated both as free and toll facilities of limited
access, 1s compared with the actual traffic moving in that year over

Prate 16.—Map showing location of most important 4,042 miles of selected
?“‘J[]"T] as indicatep by estimates of traffic based on operatlon as a toll
acility,

Frate 17.—Map showing location of most important 4,978 miles of selected
?FB}]?E! a4 indieated by estimates of traffic based on operation as a toll
acility.

existing highways closely paralleling the selected routes, and with
the traffic on these highways with and without their urban connec-
tions. In one-half of the table the comparison is made in terms of
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average daily vehicle-mileage, in the other half it is made in terms

%
served by all sections of the paralel existing highways, about a fifth
of average daily traffic volume,

of the vehicle-mileage on rural sections of the existing highway=, and

Puate 18.~~Map showing location of most important 6,080 miles of selected

i i d ti tall Prate 20.—Map showing location of most important 10,228 miles of selected
g:ﬁ?tmy R e t.raﬂits i Bl ikl B 8 st.::m as indiested by estimates of fraffic based on operation az a toll
: acility,

Prate 19.—Map showing location of most important 7,931 miles of selecled P al—M rini lncatioe o e SR S O g 14,336
syatem as indicated by estimates of traffic based on operation as a toll b P nﬁfenﬂ oy 1:251;1;: g i SRy
facility. :

;:l_lnel—fuurth or a little more of the vehicle-mileage estimated for a
It will be noted that the total vehicle-mileage estimated for the i i e BT
toll facility on all routes is about one-seventh of the vehicle-mileage
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to keep pace with the average rate of development of abutting property
on all roads having unrestricted access, the fast rate of development
in favorably located areas close to access points on the selected
routes must be great enough to compensate for the lack of traffie
contributing development along the balance of the system. It seems
doubtful that it would be great enough even were the selected routes
operated as free facilities, but in the absence of a definite means of
determining the extent to which these items balance, it is assumed
that the average rate of development on such a system operated as a
free facility would keep pace with the average rate of development
on all routes, For a system of toll highways, a slower rate of develop-
ment must be assumed. ;

In considering the probable faster rate of inerease in the average
length and number of long trips, it becomes apparent in that the
allowance made for the selected routes operated as toll facilities should
be different from that which would be made if they were operated as
free facilities. This difference is caused by the fact that the more
money people spend for tolls, the less they have left to spend for oper-
ation of their vehicles, However, this rate of increase should be
greater for the selected routes, operated on either a free or toll basis,
than the rate of inerease for main highways, because the long trips,
which tend to increase in number faster than short ones, form a larger

ercentage of the traffie on limited-access roads than on normal main
ﬁighwayﬁ. A :

A thorough consideration of all of these pointe indicates that 1t
would be reasonable to assume that the trend of travel on the selected
routes, operated as toll facilities, would increase approximately one-
third faster than travel on all roads. -

Before expanding the maximum estimates of 1937 traffic by appli-
cation of these trends, one further factor must be considered. 1k
factor is generated traffic which, for this purpose, may be defined
as the traffic which results from a new desire for travel on the part
of certain people who would not care to perform the same travel in
the absence of the improved facilities. This traflic would appear
during the first years of operation of the new facilities, after which
time 1ts entire effect upon the rate of increase may be assumed to be
eliminated. It is estimated that 3 years after completion of a route
this traffic would increase the total diverted traffic by 20 percent,
if it were operated as a toll facility. ) .

Using these relationships, the multiplying factors derived for con-
verting the maximum estimates of 1937 traffic on the selected routes,
operated as toll facilities, were 2.5 for 1960 traffic and 34.2 for the
traffic of the entire period from 1844 to 1960, assuming that one-half
of the system could be placed in operation January 1, 1944, and the
remaining half could be placed in operation January 1, 1946,

NUMBER OF LANES REQUIRED FOR FREEDOM OF MOVEMENT OF
TOLL-PAYING TRAFFIC

Omne of the elements of highway design most affected by the volume
of traffic to be served is the width of the pavement or the number of
lanes provided. )

In determining the number of traffic lanes required for toll roads,
it is necessary to hase the determination upon factors that are not
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resent in the same degree in dealing with free public highways.
i[ighwn,y departments have built the existing roads with definitely
limited funds and it has beerr their problem to distribute these funds
over the roads under their control so as to meet the most urgent traffic
requirements. Provision of facilities has always lagged ind the
evident needs. Often a needed widening of surface has been deferred
in order to meet more pressing demands for surfacing earth roads or
to replace low-type surfaces with more durable construetion. Any
if]'atam of highways constructed with public funds for the free use of

e public must be designed on the basis of compromise, and all high-
way users have been inconvenienced at times by the lack of both
wide and smooth surfaces.

It is understood, however, that these conditions must either be
accepted or that funds must be provided more rapidly for their correc-
tion. The prospective user of a toll highway wi ard lack of ade-
quate width in an entirely different light. He will be in a position
to choose between the free and the toll route. To attract the motorist
the toll roads must offer advantages that loom larger than the tolls
charged.: There must be no retarding of traffic flow because of lack
of width. Therefore the traffic volume at which a toll facility should
be widened is inevitnh}f{' much lower than that at which free highways
have been widened. To provide unrestricted movement of the trnj%n
anticipated 20 years hence requires wide pavements at relatively low
present volumes.

PAVEMENT WIDTH DEPENDENT ON MAXIMUM RATHER THAN AVERAGE
VOLUMERB

In considering the possibilities of self-liquidation of any toll high-
way, the measure of use must be the total volume for a year or some
average volume that takes into account seasonal fluctuations. Esti-
mates of probable use are prepared on such a basis for use in financial
studies. But such figures do not indicate the necessary widths of
pavements because width must be based on the maximum estimated
traffic that will use the road at peak periods throughout the year.
Not only does the average daily traffic for any month vary consider-
ably from the average on a yearly basis, but also the traffic on the
different days of the week varies to a similar or an even greater degree.

To provide means of determining the probable maximum daily and
hourly traffic volumes from the estimated average daily volume on the
selected routes, records from a number of automatic traffic recorders
were analyzed. Selection was made of records from highways on
which the fluctuation of traffic was thought to be comparable with
that which may be expected on the routes of the selected system.

The results of this analysis are shown in plates 23 and 24. Plate
23 shows that with an average daily volume of 1,500 vehicles, for
axam%l:, the average daily volume in the month of maximum traffic
may expected to be 2,000 vehicles. Plate 24 shows that 2,000
vehicles per day eorrespond to a maximum hourly traffic of 520 vehicles.

The next step was to establish a relation between traffic volume and
needed width on a toll road. Recently, the Bureau of Public Roads
has conducted studies of highway eapacity in which exhaustive analy-
sis has been made of the movements of all vehicles using highways of
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various widths, carrying a wide range of traffic volumes. Over300,000
vehicles have been observed in these studies. A number of interesting
facts are revealed by analysis of the data collected on a four-lana
divided highway representing the highest standards of design, and on
a two-lane road, of reasonably good design, both carrying traffic of
the same character. The graphical é)resant.ntion in p[]:uta 25 shows
that the speed of vehicles begins to decrease with increase in traffic
volume, even at very low volumes.

With a zero traffic volume there are no vehicles and consequently
there can be no value for vehicle speed, but vehicle speed at zero
traffic is approximated when a vehicle moves by itself, so separated
from other traffic that the driver is not influenced by the presence of
other vehicles on the road. His speed is then uninfluenced by that
of other vehicles, and represents a free choice at the particular time
on the particular road. The avaraia speed for all vehieles using the
road under that condition was, in the case of the two-lane widt , d4
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PraTe 256.—Relation between average speed and hourly traffio volume,

miles per hour, and on the divided highway 48 miles per hour. In-
crease of the total traffic volume to 500 vehicles per hour resulted in
& decrease of the average vehicle speeds to 40 and 47.5 miles per hour
respectively, and at a volume of 1,000 vehicles per hour in both direc-
tions, the speeds become 35.5 and 47 miles per hour. 1t is significant
that there was no serious reduction in speed with increasing volumes
on the four-lane road and also that at low traffic volume the traffic
moved faster over the divided highway, with its invitation to faster
and safer travel, than over the two-lane road.

DIFFERENCE IN SFEED OF SUCCESSIVE VEHICLES BEST INDEX OF CON-
GEATION

It has been found that the nvemﬁe speed of all vehicles does not

represent a final criterion of the freedom of movement or congestion.

Results of various analyses show that the average difference in speed
Ld4iMR = —30—0d
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between successive vehieles is o much more positive index of congestion.
In periods of light traffic when passing is generally unrestricted, any
desired difference in speed between successive vehicles mﬂ%' be main-
tained. As the traffic volume inereases the opportunity for passing
diminishes, lines of vehicles form and, accordingly, the difference in
speed between successive vehicles becomes less, even though the aver-
age speed of all vehicles may not be affected greatly. FPlate 26 shows
tﬁat. such difference in speeds is & much more sensitive index of con-
eation than is the average speed of all vehicles. This gr&-gh shows,
or roads of the different widths, the mean difference in Is{]}nn between
successive vehicles under various traffic volumes. Here again, a
straight-line relation exists between the traffic volume and the speed
differences, again indicating that there is an effect on the freedom of
movement even with relatively light traffie volumes, and that there
ig no point at which congestion suddenly oceurs.
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Prate 26.—Relation between hourly traffic volume and mean difference in speed
between successive vehioles,

Beginning with a speed difference of 6.4 miles per hour at zero
volume, this figure on the two-lane road drops to 3.5 at 1,000 vehicles
per hour in the two directions, while the initial speed difference on
the divided highway of 8.3 miles per hour drops only to 7.1 at 1,000
vehicles per hour. To restrict the freedom of movement on the di-
vided highway to a speed difference of 3.5 miles per hour requires
a total n?nver 4,000 vehicles per hour, or over 2,000 vehicles per hour

in each direction.
DESIHE FOR SPEEDS FASTER THAN THOSE NOW GENERALLY POSSIELE

Investigation of the distribution of vehicle speeds, on the two-lane
road studied, shows that no vehicles traveled over 60 n}llas per hour
even in traffic as low as 200 vehicles per hour in both directions, and
only 7 percent exceeded 50 miles per hour, On the divided highway,
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however, at similar volumes 5.1 percent of the vehicle speeds sxceaded
60 miles per hour and 36.6 percent exceeded 50 miles per hour, The
width of the two-lane road studied was narrower than the 24-foot
width recommended for the toll roads, and similar studies on widar
two-lane pavements might show a somewhat greater percentage of
fast driving, but it is certainly indicated that on any two-lane road
speed of operation would be limited to a greater extent than on four-
lane divided highways. These figures add to the evidence that even
under conditions of light traffic, four-lane divided highways induce
higher speed and therefore will prove more attractive to drivers wish-
mgrm gave time with safety.

[The faster travel speeds in themselves indicate a willingness of the
driver to pay for saving in time, since increasing speed increases
gasoline consumption, E;il;iﬂﬁitﬁ fizures obtained by averaging the
results of tests on several es of modern passenger cars show that
with steady driving on conerete pavements at a speed of 40 miles per
hour, %zuu: ine consumption is 0.0575 gallon per mile. At 60 miles per
hour the consumption becomes 0.082 gallon per mile. With gaszoline
at 18 cents per gallon the cost per mile would increase from 1.03 to
1.47 cents per mile, representing a cost for the higher speed of over
0.4 cent per mile for gasoline alone. Should the availability of a large
mileage of high-speed highway induee the more ge.nam{ usage of
over-drive transmissions, or the introduction of engines performing
more efficiently in the higher speed ranges, the final cost 0? fast driv-
ing on toll highways might be no higher than present costs of traveling
at similar speeds, desired but seldom possible, on existing highways,

Since the studies of hifhwa capacity are still incomplete, the
figures presented are based on data obtaimed on the best sﬁinament;
that is, & level straight highway. Introduction of grades and curves,
even of the low magnitude recommended for the selected routes will
tend to reduce somewhat the freedom of movement possible. There-
fore, in any section of the country where curves and prades must be
meorporated frequently in the design of the highway, there will be on
two-lane roads a further restriction to the freagcm of movement.

It may be thought that differences in speeds will not be gignificant
on such roads since only ﬁnrsons desiring to travel at the highest
reasonable speed will be willing to pay the required fees. This might
be true with reference to cFmgﬂ vehicles, even though the data of
Ela,traa 25 and 26 tend to dispute that t.haugi'tt., but it must be remem-

ered that the value of time and distance saved over such roads will
be largest for commercial vehicles, It may be expected that commer-
cial vehicles, particularly the heavier units, would be attracted to
these roads in greater proportion than that in which they are found
on the existing roads. :

FOUR HUNDRED VEHICLES PER HOUR IN BOTH DIRECTIONS CAUSE
INCONVENIENCE TO TRAFFIC

. Results of studies of the movement of many thousands of vehicles
In many sections of the country show that the spacing of vehicles
traveling normally over a highway follows rather definite laws.
Analysis of observations shows that with a traffic volume of 200
vehicles per hour in one direction, spaces between these vehicles long
enough to permit vehicles moving in the opposite direction to pass
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. re available only 50 percent! of the time, if the time re-

E?I?Eujt?c?; ?ha completion of the passing maneuver is 10 seconds.

Thile it is believed that 10 seconds is entirely reasonable, mdm-.t:ur;_
of the time required to 8 seconds would still leave only 55 parc&ilt- ]
the time available for passing. It is believed, therefore, that a vo F&nﬁ
of 400 vehicles per hour with traffic approximately evenly divi ;;}
in the two directions is & maximum which it is safe to assume mfun @
carried over a two-lane road without ineonvenience at some a{
during the year. Plate 24 shows that this maximum ':rolufn:e-.5 ';]
400 vehicles per hour corresponds to an average daily volume of 1,
vehicles. Sections of the selected system on which thethava%-aga
daily traffic volume is expected to exceed 1.500 in 1960 are, therefore,
planned to be more than two lanes in width.

THREE-LANE PAVEMENTS UNDESIEABLE

Nei in theory not in practice is there complete agreement as
m?ﬁﬁtﬁﬁ? of mrﬂ to build when more than two lanes are mm#eﬂ'
Were adequate accident records available, the pm]g?r wtd]:.h tforf;g E
ways wider than two lanes could be based entirely on t-le B 1I- 1:
safety. In no State, however, are accident data sufficiently i:_:ompr et
to permit & reliable analysis of the aceident rate on roads o hvanod_:u
widths. In theory, a three-lane road has a definite place 1}-.: er‘?r @
traffic in one direction is much heavier than that in the other nt?c-
tion and where the direction of heavy traffic flow mveﬂsE;; ﬁsl or
example, between morning and evening. In the case of ta 5 g w:E.rs
however, it is not anticipated that there will be any su:::l };nnrf [
difference in the volume of traffic in the two directions and there m;:u
this theoretical advantage of the three-lane highway is nuth praafn o
Furthermore, many studies of vehicular movement on three— Etgu
highways definitely ahug a reluctance of drivers to utilize the center

the maximum advan : ; ;

lnq;mmm the point of view uft?l%?var behavior, the three-lane illéghw:i
suffers a psychological disadvantage which might well result in f
abnormally high accident rate. On a two-lane road, a dti‘w?r angeﬁz] ;
in a passing maneuver must encroach upon the left lane, the 1eilnadw i
is definitely reserved for traffic in the opposite direction, and ?h u?a
with full realization that his passing is accomplished on%j }EI}; e a?}
of the superior rights of drivers in the opposing lane. n'd ] ut‘ﬂ%iwo
the three-lane road, particularly with traflic evenly divide T‘x rﬂhicl
directions, there is no clear-cut right-of-way dmt.mutmn.l vehicle
moving in one direction has as much right in the center arfe. as E;.ne
moving in the other direction, and passings may involve much greater
traffic hazards. s

Furthermore, for the selected routes the three-lane paveme e
be regarded only as an expedient. Ite traffic capacity 18 r?ﬁmew ml?t
higher than that of a two-lane pavement, but four lanes wi pn;:] 3
without inconvenience, traffic volumes several times as high ]us Tﬁe
which may be accommodated on & two-lane road. _Inasmut;_l ns] @
three-lane road does not lend itself readily to remodeling as a %lllr-tana
divided highway, which is believed to be the ultimately %Emge?d 2 _T;rp:-
of eonstruction, the three-lane road has no place on the se ec l_mbwil 0 :
Although the available accident figures are not sufficiently fla iable o
voluminous to be employed as a criterion, it is interesting that in one
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State the reported accidents on undivided roadways of two-, three- and
four-lane width show but a small difference in the accident expectancy
on the basis of accidents per million vehicle-miles. Very limited data
from another State in which a modern four-lane highway has recently
been opened to traffic show a remarkable reduction in aceidents on the
four-lane divided section as compared with those of an adjacent four-
lane 11i§hwnj, There was 0.31 accident per million vehicle-miles on
the undivided highway as compared to 0.13 accident per million
vehicle-miles on the four-lane divided section. Although both figures

are low, they are fairly comparable, and the advantage of the divided
highway is striking,

DIVIDED FOUR-LANE HIGHWAYS RECOMMENDED FOR HEAVY TRAFFIC

It is recommended that when the traffle volume becomes too great
to be reasonably accomodated by a two-lane highway, a four-lane
divided highway should be provided. All the cost estimates have
been bnsur% upon this recommendation. The dividing line between
two- and four-lane pavements has been taken ot an average traffic of
1,500 vehicles per day in 1960. It is unwise to recommend for reneral
use a capacity limit for four-lane highways in terms of total traffic
since it is felt that local conditions producing traffic volumes sufficient
to justify more than four lanes will be so individual in their charac-
teristics that each case will require special study. Serious congestion
on four-lane pavements would oceur only in proximity to large cities
where in the periods of heavy volume, the traffic is not evenly divide
between the two directions. Accordingly, the volume justifying an
increase in width bevond four lanes is gnsad on the traffic in one
direction only, rather than on the total in both directions.

Figures show that the same freedom of movement possible on a
two-lane road with a total hourly volume of 400 vehicles will be
found on a four-lane divided highway with an hourly volume of
2,600 vehicles, or 1,300 vehicles in each direction. Using the ratio
between the maximum hourly volume and the average dally volume
throughout the year found on two-lane roads, 1,300 vehicles per hour
represent a daily average of 5,000 vehicles in each direction. Typical
heavily traveled roads show that in periods of heavy volume, the
volume in one direction is seldom more than double that in the other.
Therefore, an average of 7,500 vehicles per day in both directions is
considered a conservative figure for the capaeity of a four-lane divided
highway without inconvenience at any time. This fizure is offered
only as a rough indication, and should not be used where it is possible
to study and analyze traffic characteristics. Traffic volumes far
higher than 7,500 vehicles per day may be accomodated on four-lane
surfaces with slight inconvenience at certain times, but still at rela-
tively high average speeds. The 1,300 vehicles per hour in each
direction could travel at an average speed of 45 miles per hour, but the
traffic may be increased to 3,400 vehicles per hour in each direction
with an average speed of 40 miles per hour. Each of these figures
represents an average speed, and with the distribution of speeds
normally encountered, some vehicles must travel at 60 miles per hour

or faster to offset those which travel under 40 miles per hour even
in light volumes.
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CHARACTER OF THE APPROXIMATE LOCATIONS SELECTED

In accordance with criteria and standards previously established
the selected routes were approximately fixed by detailed location on
large-scale maps, chiefly county maps, prepared in connection with the
State highway planning ﬂuwegs. A typical section of one of these
maps is shown in plate 27. The lines were located either by Bureau
of Public Roads engineers resident in the several States or by engineers

of the State hichway departments, or both, working tcﬁ er. In all
eases the locating engineers were intimately familiar with the areas in
which they worlced.

Wherever necessary a field reconnaissance was made. It is thus

reazonably assured that the approximate locations chosen are practi-

cable of development and conform closely to the criteria adopted. The

field inspections also permitted a better judgment to be formed of the
uantities of the various eonstruction items that should be accounted
or in the estimates of cost.

The alinements chosen extend as directly as possible from one major
source of traffic to another, deviating from such direct lines to serve
minor sources of traffic only where it has been estimated that the
resulting inerease of traffic would be substantial. Sources of traffic,
in general, consist of cities and towns, intersecting highways, and
points of travel interest, such as national parks, resorts, etc,

In all but two sections, totaling 94.2 miles, the detailed locations
have been made entirely on new lines apart from existing roads. One
of the excepted sections, 51.9 miles in length, lies along the Columbia
River in Oregon; the c-tim:r, 42.3 miles long, crosses the Sierra Madre
Range north of Los An eles, Calif. In these sections the alinement
chosen colncides with that of existing h;lghwﬂ,ys because no other
topographically feasible line could be found.

e chosen approximate loeations bypass cities and towns, but pass
sufficiently close to them, wherever possible, to attract their traffie.
In detail, the locations are such that (1) control of access may be
readily obtained wherever possible; (2} obstruetion to the outward
development of cities and interference with communication across the
selected route are avoided to the greatest extent possible; (3) the cost
of fmde separation structures is reduced to the fensgbfa minimum;
and (4) a maximum feasible benefit of low land values is gained.

STANDARDS OF DESIGN ADOPTED

It was considered neces that the design standards of the selected
routes be sufficiently superior to the standards of existing roads to
attract traffie, insure a maximum of safety and utility in their present
use, and conform so far as possible to the probable requirements of
future traffie, At the same time the standards were not set so far in
advance of the requirements of existing traffic as to incur excessive
initial ecosts which present users should not be asked to pay. For
example, over three-fourths of the mileage of the routes, as designed,
consists of two-lane roads, but to meet the possibility of tature BXpan-
sion to four lanes the initisl pavement would be placed at one side of

the right-of-way.

FEASIBILITY OF TRANSCONTINENTAL TOLL ROADS
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Prare 27.—Typical section of a large county map showing projected location of selected route.
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RIGHTE=-0F-WAY

eneral. the design provides a right-of-way width of 300 feet in
rul!.:l gu,reaa and 160 feet il:: suburban areas. Ti’wse are in the nntuge
of minimum widths, In rural areas it is expected that they may be
exceeded whers (1) land values are very low; (2) it may be less e:;]:ln—
sive to acquire extra land to aveid the cost of constructing g bar
geparation structures for roads to connect private property dw;ﬂled ¥
the road; or (3) where additional land iz needed for some specl :_:Sni;
struction or border control. In suburban areas the minimum :ril ti 1
may be exceeded where (1) the additional land is required to o&-r.
for expected future growth or to insure effective control fvuf r:xtal,la n:‘nt,
(2 it may be economically feasible to purchase parcels of . tgl;{ Ei: :
in their entirety instead of paying damages for areas left iso b
the construction of the road; or (3) 1t may be less expensive to acquir

additional land and so to avoid costly construction, such as rqt?ﬂl;

walls. In rare instances it may be advisable to restrict the rig 'h -
way to less than the minimum widths mentioned to avoid tht:}a] pmrlu:_:L ?ﬁe
of very expensive or important land ot buildings, even bmig_ 8
result may be an apparenl,l:f BXCESEIVE construction cost; 1.:1 B.].'IE m}
ense should this be done at a sacrifice of the minimum standards o

design.
;i CURVATURE AND GRADES

i I

t was the purpose to design the selected routes for use at & norma
ma%ximum spsed F;rf 70 miles per hour., Consistent with t.hu; purppseé
the normal standards of curvature and gradient were ]:et a mﬂ@mﬁs
of 3° for curves and 3 percent for grades. In applying these s Ak

however, it was necessary to make some cOncession tal:rt tﬁapogdrﬁp yr
avoid costs clearly exceeding the benefits to be gainec :.rka argillh,ii
In rugged mountainous terrain an effort was made tt?: keep 1-;1 :

maxima of 4° curvature and 4-percent gradient, and this wa'f oun
possible at reasonable cost except on four sections having m}l a%]gm-
gate length of 153.8 miles, For these four sections alternate loca o:}:s
were made, one conforming to the 4° curvature and 4-percent gra f
e uireme.:ft., and one permitting curves of 6° and grades of ?;h paiicerr: :
"The estimated cost of constructing the 153.8 miles to the ?}x ar
standard is $26,107,000. Built to the higher standard Elmﬁc ‘ETEGS
would aggregate 172.4 miles in length and their cost x:ﬁub bﬂ'id' -
124 600. 1t is concluded that the advantage to be gained by u}l mgf
to the higher standard would not L]usufgrtt ng;%dgilg%ﬂﬂls.ﬁ miles o

] and the increased construction cost o 017,600,

tm‘i‘;ﬁe cections involved and the estimated lengths and costs of each

are as follows:

f*—0-pecoent standard | 4" —4-percent standard

Zeetlon Batlaibed
‘ T F_Hnl.-m?mﬁ Length rost
s R ] PR
Adiles .

i 7 L] fo, 4000, 860
Castaie Tunctlion, Calll., to Wieeler Ridge, Calil_ ... ﬁ_; Eli. étlﬂl m . % 388, 000
Wells, Mev., to Nevada-Tiah State I o v e sn 3 e i | i 3 597, 380
In Bilerrs County, Cabll_. ..o s Mmoo 28 270

In Nevnda ﬂmm[:.'. Oall - o iiinuers saaia A, Lo 3 380, 310 | A
et I T R e e o msas | 26108084 | 1724 42, 124, 500

Ly 1| R ——— |
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Considerations of safety require that the length of road ahead
visible to drivers of vehicles be at all points at least as great as the
distance required to stop a vehicle moving at the assumed design
speed, allowing 2 seconds for perception and brake reaction and a
braking distance based upon a uniform.coefficient of friction of 0.4,
The distance thus required is 614 feet. Three-dégree curvature in
unwidened cuts allows a minimum sight distance of 690 feet; 4°
curvature under similar circumstances provides a minimum sight
distance of 500 feet. The higher of these standards, therefore, would
conform to the requirements of safety corresponding to the assumed
design speed of 70 miles per hour, the lower would be only slightly
deficient; but 6° curvature under similar conditions woulg provide
seriously insufficient sight distance for safety of operation. On the
153.8 miles located to the latter standard it might be necessary in
places either to widen cuts where they occur on the sharper curves
or indicate the necessity for caution by warning signs.

Modern passenger cars in good condition are capalﬁ?:al maintaining
relatively II:igh & g on 3- and 4-percent grades and even on grades
of 6 percent. otortrucks, as at present designed, are incapable of
such tﬁerfurma.nce._ Teats fJ;F the Bureau of Public Roads indicate
that the larger vehicles now in general use, when loaded in accordance
with the manufacturer's gross-weight rating, cannot be expected to
climb 4-percent grades at a speed greater than 25 miles per hour. On
3-percent grades a speed of 30 miles per hour is the maximum that
may be expected under the same conditions. With vehicles loaded
50 percent over the manufacturer's rating—s practice that is not
uncommaon—the eorresponding maximum speeds for 4- and 3-percent
grades are 16 and 22 miles per hour respectively. Under either
condition of loading a f-percent grade slows the larger modern trucks
to a crawling speed.

On grades of steepness approaching either the 3- or 4-percent
standards and, of course, on the exceptional f-percent grades, ample
provision is required to permit the passing of trucks %}r passenger
CATS.

On 2-lane roads the sight distance, wherever possible, should be
sufficient to permit passing of the slower vehiclee when the visible
length of road is clear of {!];pﬂsi.u_g traffie, even if opposing traffie
appears after the operation of passing is begun. Where such a sight
distance cannot feasibly be obtained signs must be placed to prohibit
passing. Such limited sections should be permitted only as excep-
tions, and in no case should their continuous length exceed about 2

PAVEMENTSE AND THEIR FOUNDATIONS

For roads of the character of those proposed only high-type pave-
ments are appropriate. The pavement thickness should be designed
in each section to be consistent with the wheel loads to be expected.
A smooth-riding surface, ns nonskid and glareproof as possible, should
result. Subbases should be used wherever required; and, both for
pavements and subbases, good local materials should preferably be
used, if available.

Material encountered in foundations should be analyzed, and, if
found to be unstable, should be replaced or improved by stahilization,
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using cementing admixtures as required. To the extent possible
measures should be taken to insure a uniform moeisture content of the

subgrade,
CROSS SECTIONS

a’[ﬂ‘{piﬁnl crogs sections are shown in plate 28. As indieated, all
traffic lanes of the proposed roads would be 12 feet wide. On two-lane
roads these lanes are shown as separated by a traversable dividing
strip 2 feet wide. This is believed to be a desirable feature; in fact a
more positive division between the lanes of opposing traffic would be
desirable, but on two-lane roads is impossibla %Hﬂn'llﬂrﬂl of the necessity
of using the opposing traffic lane as a passing lane. For this reason
the narrow dividing strip provided should be built as a traversable
gurface, flush with the surface of the traffic lanes, but contrastin
with them in color and texture, so that drivers will be warned bot
visually and physically when they eross it or encroach upon it.*

Where the expected traffic volume justifies the construction of more
than two traffic lanes, four lanes built in pairs, the pairs separated by
a parkway strip at least 20 feet wide in suburban areas and 40 feet

wide in rural areas, would be provided. These widths of medial park-
way etrips are ample and may, in exceptional cases, be reduced, since
the separation of grades at intersections obviates need of the parkway
for protection of erossing vehicles,

Sections of the selected routes on which two- and four-lane pave-
ments would be required are shown on plate 29,

Each two-lane pavement would be designed to drain to both sides
and drainage wnuﬁld be provided in the medial parkway strip. This
design is particularly advantageous in sections subject to snow. The
parkway 12 a convenient area on which to store the snow which, when
melted, runs off into the central drain instead of flowing across the
pavements to create a serious hazard in case of sudden freezing.

Shoulders would be invariably 10 feet wide to provide adequate
gpace for stopping off the pavement. In construction they would be
sufliciently strong to support the weight of vehicles in all weather.

Slopes of euts and fills would be designed to prevent erosion. Where
feasible, fills would be made to a slope of 1 on 4 or flatter to avoid the
use of guardrails and in no case, Mmll)lt perhaps in gome mountain
locations, would their slope be steeper than 1 on 2. Cut slopes would
be varied according to the character of the materials encountered and
the depth of cut. All eut slopes would be liberally rounded for both
stability and appearance; and no hazardous breaks, such as deep
ditehes, would permitted. At ends of cuts and fills slopes would
be made progressively flatter so that they would grndunliy merge with
the ground and with each other.

Low curhs, with flat slopes readily mounted in emergencies, would
be used in park areas and on the inside of curves where necessary to
control dramnage and reduce the maintenance of shoulders or medial
parkway strips. Curbs of this character would be contiguous with the
pavement proper. Curbs intended to prevent vehicles from leaving
the pavement, as at walls and bridges, would be of the barrier type,
sat at least 2 feet from the edge of pavement. All eurbs should be
highly visible day and night.

' The cost of such dividing strips is not incloded in the subsequently tabolated eatimates,
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Pavre 28.—Typical cross sections proposed for toll-highway system.
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The grade of the toll road, wherever possible, would be laid above
the general level of the surrounding land. Where divided roads are
located on slofpns. the two sides would h:cf)lmd at different levels in
the interest of economy of construction, additional safety through the
reduction of headlight glare, and a more pleasing appearance,

INTERSECTIONS

On the roads as planned there would be no intersections at grade.
At no point would a driver encounter another vehicle erossing his
\ : ath; and at no point, except at the especially designed accesses, would
. L e encounter another vehicle entering the roadway.

B " Railroad grade crossings would be avoided generally by carrying

5 1
i the highway overhead. fewer instances the highway would pass
' beneath the railroad.
All intersecting highways of importance would be ecarried over or

; under the proposed roads. Cross roads sanrini light traffic would be
closed and their traffic diverted via existing 8, or roads constructed
for the purpose, to the nearest grade-separated intersection, The same
considerations would govern in respect to the treatment of intersecting
streets in suburban areas. Traffic on unimportant intersecting streets
is fm%;l;ntly much greater than on the lesser roads in rural areas.
For this reason grade-separation structures would probably be much
closer. The construction of parallel streets would not only serve
rerouted traffie from unimportant streets but also serve adjacent prop-
erty cut off by the construction of the proposed road. A typical 4-lane
highway in an urban area is shown in plate 30.

At all points where the selected routes intersect, the design would be
such that traffic, regardless of direction, would be able to procesed or
turn without crossing traflic on either road. All traffic would leave or
enter at the right on suitable acceleration and deceleration lanes. The
full elover-leal type of grade-separation structure meets all conditions
and requires but one structure. It is more confusing to the driver,
however, than some “braided’ types of intersection which may require
more than one separation structure but which result in more direct
access roads,

e e e e e i e it

;
H
iy |
i

Prate 29 —Roadway widihs planned for selected system.

PRIVATE PROPERTY CROSBSBINGE AND CATTLE PABBESB

Where private property is divided by the construction of the roads

. use of the land would be restricted to a considerable extent. To
minimize the restriction it would be necessary to provide crossing-

3 separation structures to permit passage from one part of the prop-
] erty to the other sufficiently close together and of sufficient size to
insure reasonable use of the jIru,md as a whole for its intended purpose.

In rural areas simple cattle passes will often suffice though sometimes
the structures may have to be built large enough to accommodate

- wagons and motor vehicles, In suburban areas, where the land is
| subdivided, the structure clearances and load capacities would have

. i to be sufficient for use as a future street. In some cases it may be

4 sufficient to agree to construet a grade separation structure at a future

i ; time when the need develops. In other cases, where the value of the

land is low, aequisition of the affected land may be the most econom-
ical procedure,
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BRIDGES AND OTHER BTRUCTURES

Culverts, bridges over streams, railroad and highway separation
structures, and all other structures such as retaining walls would be
constructed =o that vehicles will have adequate clearance and drivers
will feel no sense of restriction at any point.

Structures earrying the traffic of the proposed roads would be
designed in all respects except their clearances, in accordance with
the Standard Specifications lf:\nr Highway Bridges of the American
Association of State Highway Officials. The hive loading would be
H-20. Structures carrying intersecting roads would be designed in
accordance with the st.nnr%nrd practice of the agency in control of
the intersecting road but in no case for a live loading less than H-15.

The vertical clearance provided at undercrossings would be at
least 14 feet within the limits of the pavement: and horizontal clear-
ances would be such that the shoulders would be carried through the
structure opening without reduction in width. Medial parkway
strips would not be narrowed and one pier only would be permitted
in the middle of them. Future sidewalks, if required, would be
carried through in the shoulder area.

When the proposed roads are earried on structures of moderate
length {up to about 100 feet) the width of the medial strip would not
be reduced and the normal shoulder area would be used for sidewalls,
For bridges over 100 feet long the medial strip might be narrowed but
in no case to less than & feet between curbs. All curbs on bridges
would be 2 feet outside the normal edge of the pavement so that the
minimum medial distance between normal inside edges of pavements
on divided roads would be at least 10 feet. Changes in width of
medial strip would be accomplished| by gradual transition to avoid
all sense of forced alinement.

Substantial bridge railings would be located at the pavement
curbs. Sidewalks would be located between the curb and pedestrian
railings at the sides of the bridge.

Where it iz necessary to omit shoulders, as at high retaining walls,
barrier curbs would be placed 2 feet outside the normal edge of pave-
ment and the nearest face of the retaining wall would be at least 2
feet from the face of the eurb.

Guardrails, where required, would be placed clear of the normal
ghoulder and earried continuously past all eulverts. The width of
embankment would be inereased to accommodate the rail, Hailings
would be extended well beyond the ends of fills to overlap adjacent
cuta or shallow sloping fills.

ACCES8 POINTS AND TOLL FACILITIES

Access points would not be spaced at regular intervals but would
be located to give the maximum service commensurate with the cost
of maintaining toll booths and toll operators. For example, the aver-
age distance between the nccess points proposed in New Jersey is
2.6 miles, the minimum 0.5 mile, and the maximum 7.5 miles. In
Montana, the average distance betsreen proposed access points 1
79.4 miles, the minimum 9.2 miles, and the maximum 140 miles.

A typical prade separation, access roads, and toll booths for a four-
lane t{]ﬁ road are shown in plate 31. Traffic would always enter and
leave the toll road on the right. Liberal deceleration and acceleration

-A four-lane toll highway in a suburban and urban area, ehowing relation to existing sireets.

Prate 30.



aceess roads, and toll booths for a four-lane road.

A typical grade separation,

31

PraTe

_—

I

PraTte 32 —A typical grade separation, access roads, and toll booths for a two-
lane road widened to three lanes at the approach to an access point by addition
of a central lane of contrasting color and surface texture,



hazarda of left turns on the toll road.

lane toll road widened to four lanes approaching an access point at which only one toll booth i provided, showing the

FPLateE 33.—A two-

grade separating structure necessary to avoid

FEABIBILITY OF TRANBOONTINENTAL TOLL ROADS 51

lanes would be provided, clear of the normal traffic lanes, to permit
traffic to slow down before entering the sccess drive and to pick u
spazd before weaving into the high-speed traffic stream on the tuﬁ
rodad.

Access drives would lead by easy grades and curves past the toll
booths which would be visible from the toll road and the intersecting
road. Ample storage space for entering vehicles would be provided
approaching the toll booths,

A t-g,'ric-ul ade separation, access roads, and toll booths for a two-
lane toll road are shown in plate 32. Traffie on the toll road should
be prevented from making left turns. Two access drives and two toll
booths, therefore, would be provided regardless of traffic density. To
prevent all possible conflicts of turning traffic the toll road wnuffﬂ have
to be designed as a four-lane divided road at the intersection. A less
complete facility, but one which might suffice on the more lightly
traveled roads, would be provided by widening the two-lane road to
three lanes, as shown in plate 32. The middle lane, in this case, should
contrast in color and surface texture with the outside traffic lanes and
generally would be used only by through traffic to pass vehicles slow-
ing down to leave the toll road or vehicles just entering the toll road.
Acceleration and deceleration lanes, therefore, would not be necessary
with this type of facility.

As toll collection constitutes an :t‘]i)jnreocia,bla operating expense, stud>
was made of the possibility of utilizing only one toll booth at each
access and providing traffic cireulation so that all crossing of traffic
would be avoided. The result is shown in plate 33. On a conserva-
tive basis it was estimated that the annual cost of operation of a sec-
ond toll booth would be less than the excess of the annual interest and
amortization charges on the cost of the extra grade separation struc-
ture and other additional construction over, the relatively simple
arrangement of two accesses. This is particularly marked for two-
lane roads where the cost of constructing an appreciable length of
four-lane divided road as against a three-lane road must be added to
the extra cost.

At intersections with important existing highways on which the
making of left turns is hazardous, four access roads or & full elover-
leaf type of grade separation with four toll booths should be provided.

LIGHTING

The proposed roads would be lighted to the extent justified. Light-
ing is considered to be necessary in tunnels, on long bridges, and
necess drives and in suburban areas where lighting of adjacent streets
would confuse drivers if similar lighting were not provided on the road.
While fixed sources of light are generally to be preferred, other methods
of outlining the road at night, such as the use of reflectors, may be con-
sidered as supplements and possibly as a substitute for fixed-source
lighting.

BIGNE

Because of the relatively high speeds expected on the proposed roads
some varigtion from the standards recommended by the Manual on
Uniform Traffic Control Devices of the Joint Committee of the
American Association of State Highway Officials and the Conference
on Street and Highway Safety would be required in the design,
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Prate 84 —Btraight-line diagram showing physical features of a typical New England section of the selected system.
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erection, and location of signs. Generally the signs would be much l,—o 1 i 8 | | 4
larger than those recommended in the manual so that they could be |r J wewes 3 | g ¢
read at greater distances; and those intended to give notice of the i i | 8
approach {o access points would be erected in multiple so that drivers l 3 3 i
would be informed repeatedly of the facility ahead some time before O ELTTS S iR
reaching it. The character of the road should obviate the necessity = ;! f 3 E
for a multiplieity of warning signs. All signs would be lighted or of C o | - T
the reflecting type so as o be easily readable at night. ! b I
Ol S
LANDSCAFPE DEVELOPMENT —O il ST,
The roadside and slopes would be protected against erosion largely ~O: o gl
by the use of flat and rounded slopes. Additional protection would aliil i
be given by topsoiling and seeding to produce vegetative cover suited I ) pranee
to location, soillj, and climate. . -0t it 5o
The roadsides would be planted under the supervision of landscape i fi
architects with the general objective of giving a pleasing a pearance T i
and making the new construction fit into the surrounding landscape. O ey | (R |
Only native trees and shrubs that require little or no maintenance 3{} i
would be planted. They would be arranged naturally in groups at - oo b
some distanee from the pavement so as not to present secondary iy 2 e : PR
hazards to cars out of control. g 3 ; : E vt e [ H
The desirability of providing roadside parks, picnic areas, and other TH ST |- T
facilities inviting drivers to stop and rest must be determined by %’ iE s ERd ¢ [ i
future policy. Facilities that would invite short-trip traffic and make 4 : %EEE :E lot £ e CEE e
the long trips more pleasant would build up public good will and might EEE‘E;; g I : 1 }
add appreciably to the revenues cu]le:l:t.uf. 'g;jgzg 2 ; f ; = pm—— T ; g
: i < verE
FENCING AND FROTECTION OF RIGHT-OF-WAY m. - I % . g g 3
T 5 iy i s 1 E
Protection from encroachment is necessary on a toll road. Both s g Ty il T“ § g
sides of the road would have to be fenced except where steep slopes, ] [CJ 3 wvreg ags0 ey | ¥
dense forests, canyons or other natural conditions give the needed il | - 3
protection. The type of fence required will depend upon local con- i3 : f
ditions, | s I 7
DETAIL OF ROUTES DIAGRAMMED THROUGHOUT _OT b ] g
= ]
The standards of design described in the foregoing pages have been —Gl swowme g |
applied in detail to the approximate route locations as fixed on the L ]
large-scale maps, and all design decisions necessary for an estimate B N e RE T
of cost have been made in great detail. Such decisions have been -0 e ————1 | f—| 8
recorded in tables for the entire mileage of the selected routes. Ll 3
Straight-line diagrams of the tabulated data for portions of the mile- .| ] pe— 3 5
a,?e, representative of various sections of the country, are shown in 0 e Ao _+
plates 34 to 45. 1
On each of these diagrams the section of the selectad routes covered O P E
18 represented by a central line or lines. A single line indicates that e &
the pavement designed for the particular section is two lanes wide: o e 1 ol | §
double lines indicate sections that would be constructed with divided " el | g
four-lane pavements. Scaled distances along the central line or lines £k rerer !
represent the lengths of continuous sections of each width of pave- ' g
ment; and at properly scaled intervals the positions of all cross roads, | = g
intnrsentin% railroads, rivers, State and county lines, and other i
significant features of the locations as fixed are s:.'mholica]’ly indicated, | | § %
144040 ° ree B——
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PraTe 35.—Straight-line dingram showing physical features of a typical Appalachian Mountain section of the selected system.
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PLaTE 36.—Straight-line diagram showing physlcal features of B

typieal southeastern rural section of the sslected system.
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PraTe 37.—8traight-line diagram showing phyaical features of a typical Great-Lakes suburban section of the selected system.
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PLATE 38— Straight-line dingram showing physical features of a typical midwestern rural seetion of the selected system.

SAVOH TIOL TV INANILNOOENVEL Jd0 ALITIHISVEL

L8



FEDUTE & FROM MILL IBOS.6 TO MILE 19047

SUTAXITES ACTHIT POUNTE AF BOAD mmﬂm )

o

oL AGAE
o '

: M AGUS AVERMEE FPRASETC OF CROFS DOLR W §EFT [ i -::
55 gis i ) e -
B ae & aE
L E‘E 3 i i &
|
‘ I H I l Ll i Ll ]l - ﬂ L | | m |
e e e ey e Y e e T - i
:
| , % BRI
i oy ki i e L . e F s E i_ i L
Err] -‘-M_"‘ 113 Pad - i
e NEWTON 0O AVDERDMLE £ SUMTER 8 REENE £~
MISEISSIPP] — e —— ALABAMA—

PraTe 30.—S8traight-line diagram showing physical features of a typical south-central rural section of the selected system.
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PLaTe 40.—Straight-line diagram showing physical features of a typical Ozark Mountain section of the sclected system.
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PraTe 41.—8traight-line diagram showing physical features of a typical Great Plains rural section of the selected system.
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PLATE 42 —Straight-line diagram showing physical features of a typieal northwestern rural

section of the selected system.
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Prare 43.—SBtraight-line diagram showing physieal features of a typical southwestern rural section of the selected system.
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Prate 44.—Straight-ling disgram showing physieal features of a typieal Pacific coast mountain section of the selected system.
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Wherever bridges or trestles over rivers and streams would be
required on the route locations as projected they are shown on these
diagrams. At intersections of the projected lines with all other roads
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and railroads the diagrams indicate the probable manner in which
the grades at the intersection would be separated, whether by under-
PAasSs OT DVErpass,

The estimated 1937 traffic on all cross roads at their points of inter-
section with the projected route locations is shown by the length, to
an indicated traffic scale, of short vertical bars appropriately posi-
tioned above the points at which the corresponding cross roads
intersect the projected line. Consistent with the indications of this
traffic scale, numerous lightly traveled cross roads are shown as
scheduled for closing if the projected road is built, their traffic to be
diverted to nearby crossings.

Finally, the straight-line diagrams and the tabulated information
on which they are based show the location of all proposed access points
on the routes as located, and their relation to cities and towns and
important intersecting roads,

oupled with the large-scale m'a,gﬂ showing the approximate geo-
graphic position and courses of the routes, the diagrammed and
tabulated decisions with respect to the design of the roads serve as
the basis for the estimated cost of the proposed facilities.
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PraTte 45.—8traight-line diagram showing physical features of a typical desert section of the selected system.
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ESTIMATED COSTS OF RIGHT-OF-WAY AND CONSTRUCTION

The estimates of right-of-way and construction costs were made
and compiled in the several district offices of the Bureau of Public
Roads in accordance with uniform basic decisions laid down by the
Chief of Bureau. All unit costs and construction gquantities used
were based on intimate knowledge of all local conditions and the
current prices paid for the various items of work.

Right-of-way.—Right-of-way, exclusive of accesses, was assumed to
consist of 36 acres per mile for rural areas and a minimum of 19 acres

er mile for urban areas. These values are based on widths of 300
set and 160 feet, respectively. For each access point, from 3 to 10
acres were added for two-lane construction and from 10 to 15 acres
were added for four-lane construction. Property damage, if any,
was estimated and added as a lump sum between control points.
Right-of-way and property damage varied from a minimum of $5 per
acre to $50,000 per acre,

Where it was necessary to relocate existing highways or construct
new service roads between control points so that traffic on closed cross
roads could be rerouted to nearby separated crossings or to restore
service on public roads oceupied g:,r tﬂa new construction, estimates
were made of the mileage involved and the costs per mile.

Grading.—Estimates of grading quantities were based upon a uni-
form schedule of earthwork volumes per mile corresponding to five
general types of topography, from which an appropriate selection was
i made for each varying section of the located lines.
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provided, showing the

which only one toll booth is

ling an seeess point at

A two-lane toll road widened to four lanes approacl

33.-

PLATE

to avoid hazards of left turns on the toll road.

v

grade separating structure necessar

FEABIBILITY OF TRANSBCONTINENTAL TOLL ROADS hl

lanes would be provided, elear of the normal traffic lanes, to permit
traffic to slow down before entering the actess drive and to pick up
spnﬁd before weaving into the higﬁ@paacl traffic stream on the t.uh
road.

Access drives would lead by easy grades and curves past the toll
booths which would be vigible from the toll road and the intersecting
road. Ample storage space for entering vehicles would be provided
approaching the toll booths.

A typica %Tﬂdc separation, access roads, and toll booths for a two-
lane toll road are shown in plate 32, Traffic on the toll road should
be prevented from making left turns. Two access drives and two toll
booths, therefore, would be provided regardless of traffic density. To
prevent all possible confliets of turning traffic the toll road wnuﬂi have
to-be designed as a four-lane divided road at the intersection. A less
complete faeility, but one which might suffice on the more lightly
traveled roads, would be provided by widening the two-lane road to
three lanes, as shown in plate 32.  The middle lane, in this case, should
contrast in color and surface texture with the outside traffic lanes and
generally would be used only by through traffic to pass vehicles slow-
ing down to leave the toll road or vehicles just entering the toll road.
Acceleration and deceleration lanes, therefore; would not be necessary
with this type of facility.

As toll collection constitutes an appreciable operating expense, stud
was made of the possibility of utilizing only one toll booth at cacﬁ
access and providing traffic circulation so that all crossing of traffic
would be avoided. The result is shown in plate 33, On a conserva-
tive basis it was estimated that the annual cost of operation of a sec-
ond toll booth would be less than the excess of the annual interest and
amortization charges on the cost of the extra grade separation strue-
ture and other additional construction over the relatively simple
arrangement of two accesses. This is particularly marked for two-
lane roads where the cost of constructing an appreciable length of
four-lane divided road as against a t-llm&ﬁme rosd must be added to
the extra cost. S

At intersections with important existing hichways on which the
making of left turns is hazardous, four aceess roads or a full elover-
leaf type of grade separation with four toll booths should be provided.

LIGHTING

The proposed roads would be lighted to the extent justified. Light-
ing is considered to be necessary in tunnels, on long bridges, and
access drives and in suburban aress where lighting of adjacent streets
would confuse drivers if similar lighting were not provided on the road,
While fixed sources of light are generally to be preferred, other methods
of outlining the road at night, such as the use of reflectors, may be con-
sidered as supplements and possibly as a substitute for fixed-source
lighting.

BIGNS

Because of the relatively high speeds expeeted on the proposed roads
some variation from the standards recommended by t.Phﬂ fanual on
Uniform Traffic Control Devices of the Joint Committee of the
American Association of State Highway Officials and the Conference
on Street and Highway Safety would be réquired in the design,
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erection, and location of signs. Generally the signs would be much aalliiary
larger than those recommended in the manual so that they could be
read at greater distances; and those intended to give notice of the
approach to access points would be erected in multiple so that drivers
would be informed repeatedly of the facility ahead some time before _
reaching it. The character of the road should obviate the necessity | | :
for a multiplicity of warning signs. All signs would be lighted or of

the reflecting type so as to be easily r{‘-ﬂdahe at night.
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The roadside and slopes would be protected against erosion largely
by the use of flat and rounded slopes. Additional protection would
be given by m}l)soijing and zeeding to produce vegetative cover suited
to Euu,tiun, soil, and climate.

The roadsides would be planted under the supervision of landscape
architects with the general objective of giving a pleaging appearance
and making the new construction fit into the surrounding landscape.
Only native trees and shrubs that require little or no maintenance
would be planted. They would be arranged naturally in groups at
some distance from the pavement so as not to present secondary
hazards to cars out of control.

The desirability of providing roadside parks, picnic areas, and other
facilities inviting drivers to stop and rest must be determined by
future poliey. Facilities that would invite short-trip traffic and make
the long trips more pleasant would build u&: publie good will and might
add appreciably to the revenues collected.
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FENCING AND PROTECTION OF RIGHT-OF-WAY
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Protection from encroachment is necessary on a toll road. Both
sides of the road would have to be fenced except where steep slopes,
dense forests, canyons or other natural conditions give the needed
protection. The type of fence required will depend upon loeal con-
ditions.
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The standards of design described in the foregoing pages have been
applied in detail to the approximate route locations as fixed on the
large-scale maps, and all design decisions necessary for an estimate
of cost have been made in great detail. Such decisions have been
recorded in tables for the entire mileage of the selected routes.
Straight-line dingrams of the tabulated data for portions of the mile-

e, representative of various sections of the country, are shown in
plates 34 to 45,

On each of these diagrams the section of the selected routes covered i
is represented by a central line or lines. A single line indicates that
the pavement designed for the particular section is two lanes wide; o Ty
double lines indicate sections that would be constructed with divided i
four-lane pavements. Sealed distances along the central line or lines i a E
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PraTe 34 —S8traight-line diagram showing physical features of a typical New England seetion of the selected syatem.

represent the lengths of continuous sections of each width of pave-
ment; and at properly scaled intervals the positions of all eross roads, |
intersecting railroads, rivers, State and county lines, and other ' |
significant features of the locations as fixed are s:,rmhulicafly indicated. ! l :|
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PLate 35.—8traight-line diagram showing physical features of a typical Appalachian Mountain section of the selectad aystem.
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PraTe 36—Straight-line diagram showing physical features of a typical southeastern rural section of the selected system.
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Prare 37.—Straight-line diagram showing physical features of a typical Great-Lakes suburban section of the selected system.
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Wherever bridges or trestles over rivers and streams would be
required on the route locations as projected they are shown on these
dingrams. At intersections of the projected lines with all other roads
and railronds the diagrams indicate the probable manner in which
the grades at the intersection would be separated, whether by under-
: PAss 0T OVEerpass. )

The estimated 1937 traffic on all cross roads at their points of inter-

section with the projected route locations is shown by the length, to

3 an indicated trn%a scale, of short vertical bars appropriately posi-

tioned above the points at which the corresponding cross roads

intersect the projected line. Consistent with the indications of this

traffic scale, numerous lightly traveled cross roads are shown as

scheduled for closing if the projected road is built, their traffic to be
diverted to nearby crossings.

Finally, the straight-line diagrams and the tabulated information
on which they are based show the location of all proposed access points
on the routes as located, and their relation to cities and towns and
important intersecting roads, Y

Coupled with the large-scale mnﬂs showing the approximate geo-
graphic position and courses of the routes, the diagrammed and
tabulated decisions with respect to the design of the roads serve as
the basis for the estimated cost of the proposed facilities.

ESTIMATED COSTS OF RIGHT-OF-WAY AND CONSTRUCTION

! The estimates of right-of-way and construction costs were made
and compiled in the several district offices of the Bureau of Public
Roads in accordance with uniform basic decisions laid down by the
Chief of Bureau. All unit coste and construction quantities used
were based on intimate knowledge of all local econditions and the
current prices paid for the various items of work.

Right-of-way.—Right-of-way, exclusive of accesses, was assumed to
consist of 36 acres per mile for rural areas and a minimum of 19 acres

r mile for urban areas. These values are based on widths of 300
oot and 160 feet, respectively. For each access point, from 3 to 10
acres were added for two-lane construetion and from 10 to 15 acres
were added for four-lane construction. Property damage, if any,
wage estimated and added as a lump sum between control points.
Right-of-way and property damage varied from a minimum of $5 per
acre to $50,000 per acre.

Where it was necessary to relocate existing highways or construct
new service roads between control points so that traffic on closed cross
roads could be rerouted to nearby separated erossings or to restore
service on public roads occupied gy the new construction, estimates
were made of the mileage involved and the costs per mile.

Grading.—Estimates of fading quantities were based upon a uni-
form schedule of earthwork volumes per mile corresponding to five
general types of topography, from which an appropriate selection was
made for each varying section of the located lines.
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PraTe 45 —8traight-line diagram showing physical features of a typical desert section of the selected system.
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The schedule referred to follows:

: Earthwork guantities
| salocted mu:gm et

Far sec- For see

Sym-
- Type of taposraphy el e, | Mops e | tone with
]
-lame pavemenis | pavements
pave- and - and 40-

ments | foot cantral | oot central
parkway | parkway

Ralativaly level

RL

T T S 3 ooy g
HHR | Heavy ml]ggf..x.. G I%m B -
LM | Light mountsinous. ... ... 200, 000 o i
HM | Henvy mountafncus. ... A RO e A ) ) ﬁ.%

These quantities were understood to represent aver i
rsto er mil
and were not construed as applying to short aﬁctiuns&%‘i’s e musi
rugged topography. Quantities intermediate between the tabulated
Vi ;Lesf werg _used w!:;r? conditions warranted. The estimated unit
cost of grading varied from $0.15 to $1 per eubic
being about $0.32 per cubic yard. ) e e o 3
Retaining walls.—Where retaining walls were recommended, as in
heavy mountainous areas, estimated gquantities were determined
(iiat;ee_m i:pntm%i }Fu:nt.a. Consideration was given to the use of via-
s . : :
modiﬂzﬁ | ien of high fills and grading quantities were appropriately
Dirainage structures—Costs of drain
Lres. age structures up to 20-foot
spans were determined at an estimated i i
il il cost per mile between given
Surfacing.—High-type surfaces of a thickness consistent with antici-
pated traffie requirements were estimated on the basis of 14,100
square yards per mile for two-lane sections and 28,200 square yards
per mile for four-lane sections. The unit costs varied from $0.85 to
$3.30 per square yard, depending upon the type of surfacing used.
Miscellaneous.—Areas of clearing and gru{ging were estimated to
vary from about 8 acres per mile for two-lane sections to about 25
am&?a Ber mI!.Jﬁ for four-lane sections,
urbs, where required to control drainage, were placed 2 feet outside
the normal road surfacing and the estimated mspt per mile ineluded
th?} unuart{.1 of !‘,}?a extra 2 feet of pavement.
uard railing was estimated where sl
Wi slopes aa steep as 1 on 2 were
Large reflecting signs were provided in repetiti [
petition approaching all
accesses, A maximum amount of $1,000 per mile of hi E 7 -
IEEIS? of width wt?s allowed for this item. P i e
encing, on both sides of the hichw i
of $3.000 por aile. highway, was estimated at an average
Topsoiling, seeding, and %}anting costs depend to a considerable
degree on topography and climate. Allowances were made for this
item in the amounts of §5,000 to $8,000 per mile in suburban areas
and $3,000 to $6,000 per mile in rural areas, : ;
Bridges, viaducts, tunnels, and accesses.—The width of bridges was
defined as the perpendicular distance face to face of the bri ge; the
length as the distance face to face of the abutments measured parallel
to the centerline of the road. An undercrossing was defined as one
at which the selected route would pass under, and an Overcrossing as

FPEASIBILITY OF TRANSCONTINENTAL TOLL ROADS a7

“one at which the selected route would pass over, the intersecting road.

On the above bases of length and width, estimates were made for
the following classes of structures at the costs assigned to each:

For stream bridges, less than 100 feet in length, $10 per square foot.
Tor long stream bridges the estimates varied in accordance with eon-
ditivns found at the sites, Costs ranged from $6.50 to $28.50 per
square foot.

For bridges over railroads $15 per square foot plus $10,000 and
for railroad bridges $20 per square foot plus $10,000.

For highway separation bridges in rural areas $15 per square foot
plus $10,000, and in urban areas $17 per square foot plus $16,000.

Cattle passes, or equivalent land purchases, were estimated at
about $8,000 for each two-lane and $15,000 for each four-lane highway
Crossing.

Gmstg of tunnels were estimated individually in accordanee with
the geological formation encountered. . .

Tgrae general types of accesses were estimated at the following
lump sums:

{f}l Accesses to two-lane roads widened to three lanes at the inter-
section, with two toll booths, at a lump sum of 870,000 for each point
of nccess, This lump sum ineluded:

Grading, paving, and appurtenances of the accesses.

Widening to a three-lane highway for about 2,000 feet.

Transitions for the approaches to the widened portion.

Additional width of grade-separation structure.

(B} Accesses to two-lane roads widened to four lanes divided at
the intersection, with two toll booths, at a lump sum of $240,000
for each point of aceess. The items mvolved are the same as for
type A except that the item of widening involves a four-lane divided
highway for about 3,700 feet.

(C) Accesses to four-lane roads, with two or more toll booths, at
a lump sum of £50,000 for each point of access. The items involved
are the same as for type A except those due to the widening of the
gelected route. ; )

Type A was used for all two-lane sections except those which are
expected to carry near-capacity traffic, where widening to a four-lane
divided hiihwa}r may reasonably be expected in a comparatively short
time, in which case type B was used. :

The field form used for estimating costs is illustrated by the typical
sheets shown in plates 46 and 47. Estimates prepared on these
forms were summarized by access points, by counties, by sections,
and by routes.

The total cost for right-of-way and construction of the 14,336.2
miles of the selected routes, as estimated in the manner above deserib-
ed, ineluding 10 percent for engineering, contingencies, and interest
during construction, is $2,899,770,145, which is at the a,vem%e rate
of $202,270 per mile. The average costs estimated vary from a
maximum of $1,158,412 per mile for the 65.6-mile section from
Jersey City, N. .,f to New Haven, Conn., to o minimum of $63,450

or l_]:]i.lu for the 119.7-mile section from Rupert, Idaho, to Brigham,

tah.

Table 4 gives a summary of the physical features involved and the
estimated costs by routes. )

Tables 5 to 15 show a distribution of construction costs by items for
the system and for each route, subdivided by States.
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TabLE 11.—8ummary of construction cosl of routs .{;-—A by States

g Clearin ‘Topaoil,
'WaY, prop- 4 and Py
Btate erty dam- | Grading dﬂju.:;\e Zurluring nnil Curbs | Guardrail S,L':,L,, Feneing Ban:i"' Bridges | Tunmels | Accesses | ‘Total
a,atlni grubbing .
n planting

Penpeylvanis....| $873,000 | 766, 600 | B487, 600 |51, G663, 000 £,
Maryland_______| 624,000 | 2 626, 000 454, 760 | 1, 614, 000 a8,

Totsl.__...| 7,407,000 | 3,382,500 | 942,250 | 3, 277, 000

ol £17, 000 710, 000 B3, 000 | §177, 000 | 5127, 000 (51,602,600 ... .. 5140, 000 | 35, D44,
20 10, (K} 17, 60 46, JW 137,900 | 230, 100 | 1,006,900 |__. . ED 000 T,
0

27, 000 06, 500 BD.]DCI a4, 900 A57, 100 | 2. 639, 500

450,000 | 12,067,

TasLE 12 —Summary of construction cost of roule .ii—S by States

Right-of Clsartog Topsoil,
» PIOE- -
State ¥ | g drainor | Surfsecing | and Curbs | Guardrail| 9222800 | pepging | S000IE. | prigges | Tunpels | Accasses | Total
and erubling lanti
relocation Tmptior
547, 500 PLBBE,?[I] iﬂ.m{m £148, 400 | B3O PO ________.. &4, 838, GO0
145, 280 | 2, 47T, 400 344, D00 61, 000 60, 000 | 3244, OO0
1, 385 683, 0 35, BOO 4, 500 25, 500 17, 300 B 200 |-
1,040, 185 [19, 208 E75 | 1, 0RO, 500 18, 60D B0, B0D 49, 200 | 5 888,020 |.
Total ____.| L, 24, 520 [27. 117, 176 | 2. 5034, 300 528, 300 | T, 7RO, 800 | 1,200,000 Ill,mm
TanLe 13.—Summary of construction cost of route §—N by Slates
Right-gf- Topsail,
EF: DOOF) Minor Clearing . | Bigns and .wﬁ‘lg;
EStata arty Girading 2urlacing and Curbs | Guardrail Feneing * | Bridges | Tunnels | Aoteasés Tuoltal
B, and drainngn grubhing markers Dl-lnl?tdlu
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(10, 11, UB0 |4, X238, 130 | 1,508, TR0 (M, 351, 381

2,30k, F00 | 2, &5, 200 |33, 131, B4l smmlzmm 104, B10, 462

TapLE 14.—Summary of consiruction cost of route 5, by Slales

L ‘otal
¥ drall eniing Bnﬂra Bridges Tunnels COSSEET
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== %! & E = 4 392, 0| 57, 364, ﬂulﬂ: 2.9
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It is concluded that:

The system of roads selected, conforming closely to the direction of

section 13 of the act of June 8, 1938, 15 feasible of construction at approzi-
mately the cost indicated, .ﬁd’nmw, it iz probable that no reasonable
change in the precise location of o system of approrimately the same
extent would materially affect the indicated average cost per male,

ESTIMATES OF ANNUAL COST AND REVENUE

It is assumed that construction on the selected routes, if it is under-
talen, will be completed one-half by January 1, 1944, and the remaining
half by January 1, 1946, Without any significant error it can be
assumed that the whole system would come into use on January 1,
1445, with collection of revenues from that date on the entire system.

Traffic estimates have been projected to 1960, and eannof, with
reasonable assurance of accuracy, be projected bevond that vear.
From January 1, 1945, to December 31,/1960, is a period of 16 years,
and it is for that period only that revenues can be estimated with
substantial accuracy,

The roads, as buiﬁ, would have a probable average service life, as a
whole, extending far beyond this 16-year period. Some elements of
the construction obviously have longer lives than others, but all
elements, with the possible exception of some very minor ones, such
as signs, fencing, ete., should last well beyond the 16-year period.

For example, the probable average service life of the surfaces or
pavements may be assumed to be at least 30 years. This life period
reflects experience tables of similar past construction, together with
the more favorable quality of the proposed construetion. The esti-
mated eonstruction cost of the pavements, including eurbs and ac-
cesses 1s $682,231,200, which is 23.5 percent of the $2,809,770,000,
estimated as the total eost of all construction and right-of-way. The
average life of the gpraded roadbed and right-of-way may be assumed
to be at least 100 years, Only a general change in 3]'111 geometric
design of the roads as built could materially affect the accuracy of this
assumption. The estimated cost of right-of-way, clearing and
grubbing, grading, minor drainage, topsoil, seeding, and planting,
totalling $1,014,044,700, represents 35 percent of the estimated total
cost. The average life of major struectures, such as bridges and tun-
nels, similarly may be estimated conservatively at 80 vears, although
for the modern tvpes of structure proposed such a life period is
probably short. Bridges and tunnels are estimated to cost $1,121,-
797,800, which is about 38.5 Sarcent of the estimated total cost.
Other miscellaneous items of the construction, such as guardrails,
signs and markers, and fences are generally of shorter life than the
three major items above mentioned. Their estimated cost, $81,606,-
400, is only 3 percent of the total estimated cost. If these elements
are assumed to have an average service life of only 10 years, the prob-
able composite average life of all elements of the routes as con-
structed, ineluding their rights-of-way, would be:

23.5><3t1+35_n><1nu+3855m>r<ﬂ+3.0><_1_q=65‘5 o

i For exampde, a revision of the projected slivement that might be npcossary if vehicle spesds well above
those now contemplated ahould becoine common.
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As previously stated, this' estimated average service life of the
selected roads as a whole materially exceeds the lG-year period for
which it is reasonable to estimate revenues. It also iz about twice as
long as the 30-year period fixed for retirement of the debt.

nnuwal debt service charge.—Retirement of the debt in 30 years will,
it is estimated, entail an annual debt service charge of 4.84 percent
of the total estimated cost. This 4.84 percent rate covers annual
interest on the loan at 2.6 percent and provides for retirement in 30
years by an added 2.24 percent. The 2.6 percent interest rate on
the loan is approximately the composite rate of United States Treasur
borrowing charges as UIY January 1939. It reflects the rates on both
short-term and long-term Treasury borrowings. It therefore can be
assumed that with this rate borrowing for the proposed road con-
struction may either be of short- or long-term character. The retire-
ment annuity of 2.24 percent to be added to the interest rate will
retire or amortize the total cost in about 30 vears if compounded at
2.6 percent annually. Thirty years is a common term for highway
loans.* It is also slightly longer than the term of any outstanding
United States borrowings. The assumed annual debt service cost,
on the basis of the United States Treasury borrowing rate, therefore,
is 4.84 percent of $2,809,770,000 or about $140,401,000 annually.
The corresponding annual debt service on an average construction
eost of $202,270 per mile is approximately $8,790.

The annual debt serviee is the largest item of annual cost. It
could be decreased by extending the term of the loan. The total
cost of the loan, on the other hand, increases directly as the term
increases. The 30-{@&1‘ loan, at 2.6 Elgmaut annual interest rate as
indicated, reflects the United States reasury rate and the longest
term of Federal borrowing.*

Annual costs of maintenance and minor reconstruction.—The annual
costs of maintenance and minor reconstruction are entailed prinei-

ally by the striet maintenance of the surfaced roadway and operating
acilities and the drainage, and other structures, plus the maintenance
of a good appearance of the right-of-way, together with any necessary
reconstruction during the interval 1945-60. These annual costs vary
from section to section. They are estimated to amount to $18,637 000
and are equivalent to approximately $1,300 per year for the average
mile during the period 1945-60. : :

Annual operating cost.—The assumed annual n}];emt.mg cost consists
principally of the collection and management of the tolls, the operation
of a sufficient traffic police force, and the removal of snow. These
items vary from section to section, but combined they are estimated
at a total cost of $25,016,000, or approximately $1,740 per average
mile per year for the period 194560, A

Total annual eosi.—The estimated total annual cost which is the
sum of debt service, maintenance and minor reconstruction, and op-
erating costs, is $184,054,000, or an average of approximately $12,840
per mile per year. This total cost figure is shown, as of the year 1960,
in table 17, which table also shows the corresponding accumulated
cost of $2,044 861,936 for the period 1945-60,

' Hecent rocords indicat & shorter term.,
¢ Longest term is 27 yoars at 280 poreent basis,



Tanre 17.—Combined debi service, mainfenance, and operating cogte for the year 1960 and for the period 1945-80

Deseription
From— T
Jersey City, N. J.___. New Hoven, Conn
Junction, Route 4, Fa_| Jersay City, . 1. ..
Jngélq?m. Roate 5, | Whitewster, Calif...
if.
‘Winshington, I, C____| Baltimore, Md......
Junetion, Route 2, | Portland, Maine
253,
Miaml, Fia.__________| Jacksonvilly, Fla
Baltimore, Md__.____ Jnll;r:bun. Route 4
a,
Richmond, Va__..._. Washington, Iy, O
8an Yaidro, Calil..... Jﬂﬂtji?ﬂ Route 4,
Whitewater, Calif.___| Tndio, Calit_________
Junction, Rouate 3, | Junctbon, Route 3,
. Mich.-Tnd.
Brigham, Utah_______| BaltTake City, Utah
Ddeasa, Tex_.._._____ unction, Rounte
0, 6. | 5an Fermando, Calif.
Calif.
Buffalo, N.Y________

Junection, Route &,
Calif.

Ban Fernando, Calif__

Minneapolis, Minn...

Junection, Route 4,
Calif.

Ban Antonis, Tex____

I
Bhreveport, La._ .
Ba]u:: Org_____._-..
Junetion, Houte 4, 1.

"I'ruuir. Cadif._
2 Jﬂﬂf ion, Route 3,

Redding, Calif._____
Junction, Houte &

Junotion, Route 1,
Pa.

Junction, R
Mation oute I,

Indianapolis, Ind. .

Far the year 1980 | Far the perind 1045-60
l[ﬁ]'ﬁumhﬁr T R T R 5 T s
ofreve- | berkn | By individual sections T
nne a5 n | al [
. B | Tatal costs | Tatal costs
pqrcem't. -:53;3 Langth i | far ml: necarbated
“Cast Dbt o TR L Length | © Bl Eoie
OANe &0 111 |
Bl ! operation mﬂa.r - |
Nillez Miler
1 1 1| 6h6 83,679,371 |  $688,800 |$4,308,171 | %66, 557 5.6 | 4,306,071 | $69,888,738 | 369,855 736
1 3 |' 106.5 | 4,015,EM | 0,180,400 | 517,204 | 4,485 | ITR 4 | 0.8h4e5 | SNBAATOM | 1527 D
3 H 6| 9Lo|13mm, 437,500 | L7085 | 18,460 | B3 4| 11316404 | 25335024 | 181,062 464
4 4 1| =3 | msest| meso| eeo Sl | meeee | 30mT | 13,286,505 | 15,002,178 | 196,574 040
5 4 1| 1389 | 208,75 |  B4IB50 | 9,005,378 | 23804 | 4308 | 15310200 | 48 406,008 | 34,060, 858
8 4 1 msl:,mm 680,750 | 2482113 | 7,802 TR L | 17,70 a0d | a9, 718,792 | 25, 684 448
7 7 1| 752 1.910,663 | 430,500 | 3,341,163 | 30,7H | 8303 | 20130566 | 37 458808 | ZEZ 13008
gl 1 1| 1083 | 1363091 | 470,760 | 1,B34,881 | 16,941 |  G47.6 | D106, 247 | 20,354,896 | 351, 507,062
9 3 5| 1904 | ZO33 20 | M1L000 [ 3,546,700 | 20452 | LOZO | D0 EIN4ET | 40,707,340 | 39225 TRE
10 N s mr| = 120,750 | 965,035 | 11,183 | L1OA.T | 94,575,523 | 5,840,576 | 398 054,368
1 9 3| 1566 | 233,040 | 000,150 | 3,953,004 | .995 | 1,261.6 | 29,16),617 | 52,500,504 | 450, 555 B2
12 a5 W) E23| 200L5M| 19400 | 420,044 | B0S1 | 13139 | 28,581,861 [ 6,720,704 | 457,306,578
13 a & 78| o,TIEME | ML RS0 | 8323806 | o837 | 1 65L& | SL 905657 | 53182335 | 510,458 812
1" 2 5| eim|LoERaeT| 42,000 [ LPOLAST | 3046 | 1,606.6 | 33,610,024 | 27,271,472 | 537 7E0, 384
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In addition to the estimated toll revenues tables 18 and 19 also
show the combined debt service, maintenance, and operating costs
for the system as a whole and separately for each of its 75 sections,
for the year 1960 and for the period 1945-60, rerapactivaly, Relations
of sectional and total revenues and costs are also indicated by solveney
or operating ratios.

Table 18 shows for the year 1960 a deficit of $100,017,350, with a
wrresqmldmg solvency or operating ratio of 45.7 percent.

‘Table 19 shows for the period 1945-60 a deficit of $1,700,625,411
with a corresponding solvency or operating ratio of 39.2 percent,

In both tables 18 and 19, the 75 sections are arranged in the de-
scending order of the solveney or operating ratios; and their order on
the basis of traffic volume is indicated by the serial numbers in
column 2,

It is to be noted that the indicated deficits, which are believed to
be minimum values, oceur for the system as a whele, notwithstandin
the use of a liberal estimate of initial use of the toll roads in 1945 an
a liberal rate of annual inerease of the toll-paying traffic—a rate
substantially greater than the estimated general rate of increase in
all motor-vehicle traffic.

It may be argued that, since State gasoline taxes have been justified
as charges for road use, such tax earnings should contribute to
the support of the system of toll roads in proportion to the gasoline
consumed on them, Assuming gasoline tax earnings at (.28 cent per
mile for passenger cars and 0.58 cent per mile for trucks and busses
the average annual enrnings in the period 1945-60 would amount to
$15,270,000. Should it be found possible to credit this amount to
the toll system it would make no important change in the conelusions
reached since the average annual deficit for the entire system would
be reduced by only about 14 percent,

From the fact that the system as a whole shows the above-noted
deficits, it does not necessarily follow that all sections would show a
deficit, since the various sections operate under different relative con-
ditions of first cost, annual cost, and annual revenue. However,
examination of the data presented in table 19, particularly the
solveney or operating ratios in column 9 and the aceumulated ratio
in eolumn 13, shows that there is no section or combination of sections
that has a solvemiy or operating ratio above 93.8 percent for the
period 1945-680. In the year 1960, table 18 indicates that four
sections cumulatively might earn a slight excess of revenue over
costs,

It is here to be observed, however, that, in general, unless the
various sections and groups of sections form parts of a er COoM-
nected toll system the previously estimated toll-paying traffic may
not be realized,

Finally, therefore, it is concluded:

That, since a liberal estimate of revenue for the period 1945-60 is less
than 40 percent of ¢ conservative estimate of debt service, mainienance,
and operating costs for the same period, a toll system on the roads selected
as directed in section 13 of the act of June 8, 1958, is not feasible.
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PART II. A MASTER PLAN FOR FREE HIGHWAY
DEVELOPMENT

THE MOST IMPORTANT HIGHWAY PRORLEMS

The demonstrated improbability of a return from tells sufficient to
recover the costz of constructing and operating six transcontinental
highways, such as were described in the Federal Aid Highway Act of
1038, results from the consequences of direet toll impositions. 1t
does not follow that there iz not a sufficient traffic to warrant and
require facilities of a higher standard than are provided at present.
On the contrary, the studies show the potential use of such facilities
in many sections is more than sufficient to justify their provision.

The probability that from this traffie there eould not be accumu-
lated in tolls the amount required to repay the costs of building and
operating the highways arises mainly from the following circumstances
inseparable from a toll system: ) ¢

1. To establish o margin of adv&ut:&lge over compating free highways
sufficient to attract a toll-paying traffic, it is necessary to afford con-
ditions condueive to uninterrupted movement, which can exist only
if there is a rather long distance between points of access to the
highways. The same condition is prescribed by the necessity to
hold eosts of toll collection to a feasible minimum. Yet these condi-
tions, inseparable from a toll system, automatically exclude as poten-
tial toll payers a large number of vehicles moving in approximately
the same direction as the toll facility, but for shorter distances than
those between the toll-hizhway access points.

2, Of the remaining traffic of longer range, moving in the same
general direction as the proposed toll facility, a large part cannot be
counted upon for toll payment because of t]rmtﬁnnncm} inability or
unwillingness of the operators to B}Ja an additional fee for highway
service in the presence of a II;arall “fres" service afforded by normal
public highways of reasonable adequacy.

3. The exclusion of the two traflic groups described leaves, of the
total anticipated traffic, a remainder able and willing to pay toll at
a reasonable rate. This fraction in practically all cases is too small
to support the costs of the desired facility except at a rate exceeding
the willingness or abi]%:.f' of even these relatively willing and able
potential toll payers. oreover the number of such potential payers
of moderate toll charges i in most instances so reduced as to promise
h{ their diversion from the normal public highways little reduction
of the traffic burden that now overtaxes those highways.

Because of these and other related circumstances the net contribu-
tion of any toll highways to the service of highway transportation as
& whole could not be other than relatively small, even if the roads
proposed were constructed and operated at a loss. The bulk of the
traffic will continue to use the main publie highways, for which it
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pu%;s wholly or in large part through special user taxes; and, inereasing
mn future years, would ultimately force the substantial rebuilding which
on many sections of these highways is already urgently necessary.

The needed rebuilding and improvement of the main rural high-
ways is only one element in the larger program of work required for
the adequate modernization and extension of the public street and
highway facilitiez of the country which is dz:scribeup in the following
pages.

TRANB=CITY CONNECTIONE AND EXFPRESS HIGHWAYS

One of the striking characteristics common to all highway traffic
maps (see pl. 8) is the sharp enlargement of the bands representing
the volume of traffic on the important highways as they approach
the larger cities. Obviously these enlargements have a nmaﬁ calSe,
They are in fact eaused by a multiplieity of short movements into
and out of the city; and it is not uncommon to find that the traffie
on & main route approaching the city is thus swelled to several times
its volume a few miles from the city limits. Unfortunately, it is
not common to find the caEtLt'it.y of the highway proportionately
enlarged. In consequence there iz often on such relatively short
sections of highway an actual development of congestion or an
approach to it.

f we inquire into the reason for the failure to sugment the traffic
facility in proportion to the merease in traffic we usually encounter
right-of-way difficulties, At the approach to the eity road-bordering
developments thicken to sueh an extent that the additional space
required for the widening or other inerease of the highway facility may
be obtainable only u,t,%lctwy cost because of the closely crowding
suburban residences and industrial establishments.

Once inside the city, where the block plan offers alternate avenues
of travel, it might be assumed that the congestion would be sub-
stantially relieved. In some instances a measure of relief is ob-
served ; but generally such a desirable condition is not realized. The
particular street joining directly with the main highway at the city's
edge usually serves as a trunk line far into the city, generally to its
very center. It thus conveys the in-bound traffic to convenient
points of departure toward its ultimate destinations, and reciprocally
collects the out-bound traffic at similar points. Frequently such a
street is identified by United States or State route numbers as the direct
inward extension of the external highway, so that strangers as well
as local ecitizens are channeled into it. Quite often, particularly in
the older cities of the East, the present internal street, which before
the city's growth was actually the external highway, still follows its
historic radial course toward the center of the city, and cuts con-
veniently across the rectangular block plan of younger city streets,
In alinement,; the present sireet is in such cases distinctly the prefer-
able route for much of the traffic entering the eity; but its conven-
ience on this scors may be largely nullified by the fact that it retains
the narrow width of the old country road it was meant to be. When
this is the case, traffic conditions may become so bad, approaching
the center of the city, as to force the abandonment of the route by
the through traffic despite its convenient alinement. A condition of
this sort is illustrated in plate 48,

pass parked vehiclea held snugly

¥ CArs to

o the Hadord Turnpike penetrating to the heart of the old

; : : £
ta width today is that of the old pike and allows barely sufficient room for the trolle
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For the wvarious reasons mentioned, the traffic congestion that
exists on a main rural highway at the approach to a city is usually
augmented on the connecting city street toward the center of the
city and continues on the same or even another street to the econtinu-
ation of the rural route at the other side of the city.

The remedy commonly proposed for these conditions is the construc-
tion of a bypass highway. It is inaccurately assumed that the con-
gestion results from the joining of the local with the through traffic,
and that a substantial relief would be obtained if the through traffic
were diverted at a point outside the city beyond the beginning of
congestion, and carried on a bypass to a similar point on the rural
route at the other side of the city. In rare eases this remedy alone
may prove sufficiently effective, but, as hereafter elaborated, bypass
routes are of advantage mainly to a relatively small part of the high-
way traffic normally approaching & city, i. e., to that small part of %he
traffic that is Mtuaﬁy esirous of avoiding the city.

As all traffic maps show, the greater part of the heavy traffic at a
city entrance is an in-and-out movement of local generation. That
part cannot be drained off by a bypass route. Of the remaining
traflic of lox range, there is a further considerable part destined to,
or originated in the city, that also would not use a bypass route if one
were offered.

An idea of the relation that may exist, on & main road npt]jlmaching
large cities, between the bygaaqu.bla through traffic and the traffie
that is desirous of entering the city and cannot be diverted by a by-
pass route may be obtained from plate 40. This plate shows a
traffie profile of the highway between Washington, D. C. and Balti-
more, Md, As shown by the m%{must. ling in this graph, the total
traffic on the route rises to a peak at each ecity line and drops to a
trough between the two cities. Of this total traffie, that ]in.rt. above
the highest of the horizontal lines represents movements of less length
than the distance between the cities, At each city line this part
consists of movements into and out of the city all of which are of
shorter range than the distance to the neighboring city. The uniform
vertical distance between the highest and next lower horizontal lines
measures the amount of traffic on the road moving between points in
each city. The height of the next lower horizontal band represents
the traffic moving between Washington and points beyond Balti-
more; that of the next, the traffic moving between Baltimore and

ints beyond Washington; while the height of the lowest horizontal

and measures the volume of the traffic moving between points that
lie beyond both Baltimore and Washington. Of all the traffic shown
as entering the two cities, only this last part plus that represented
by one or the other of the next two higher bands can be counted as
potentially bypassable around the two cities, At Washington this
bypassable maximum is 2,269 of a total of 20,500 entering vehicles;
alt Baltimore it is 2,670 of a total of 18,900 vehicles. The remainder
of the enteriug traffic in each case will not only continue into, but in
large part wilfgenatrata to the very heart of the city, because that is
where most of it 18 destined, and conversely it is at or through the
same center that one must look for the source of most of the city-
originated emerging traffic.
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In numerous cities conditions of the sort here described are fast
reaching a eritical point. Some measures of relief are imperative, and
the only course that promises a really satisfactory solution is the
provision of adequate facilitiee for conduct of the heavier entering
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traffic streams through the city at or near its center, and on to appro-

priate exit points. L . ’ e
The nature of the facilities required will depend upon conditions

peculiar to each city. In some cases redesign and widening of the main
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highways and r:unnectin¥ city streets may suffice and may be feasible;
&l&nug on the rural highway sections involved, widening shoul
always inelude a physical separation of the opposing traffic streams,
and any widening in the downtown areas of cities is certain to be beset
with difficulties,

In the larger cities generally only a major operation will suffice—
nothing less than the creation of a depressed or an elevated artery
(the former usually to be preferred) that will convey the massed
movement pressing into, amf through, the heart of the city, under or
over the local cross streets without interruption by their conflictin
traffic. Such facilities are not required in any city for the service o
through highway traffic alone. ey are not required solely for the
service of the traffic Enteriu%wiha city from typically rural highways.
There usually is added to these streams in the outer reaches of the
city or its immediate suburbs a heavy movement of purely cit
traffic that mounts to high peaks in the murn'u:uﬁ and evening rus
hours. Movements of this latter sort largely follow the same lines
ag the traffic entering the city from main rural highways simply
because the peripheral city areas and suburbs in which they are
generated have developed along such highways, There are cases in
which the daily peak of “in-and-out” ecity traffic exists without any
substantial addition from main rural highways. For such cases the
requisite facility—an express highway—is in all essentials similar to
facilities designed to carry external traffic across the city,

Whether the needed facility be a transecity connection or an express
highway, or whether the traffic to be served includes large or insignifi-
cant contributions from extra-city highways, in either case the nature
of the traffic within the city is much the same.

It always is largely a movement from the periphery to the center
of the city, and is little concerned with intermediate city sections, but
1t must through them and, in so doing, is obstructed more or less
frequently at the cross strests. The congestion that results, under
present conditions, is due in part to the usually inadequate width of
the existing artery and in part to conflict with eross traffic, generally
mmpIicategt-l by parked vehicles.

It has been remarked previously that back of the failure to enlarge
the capacity of a main rural highway at the approach to the city
there are basically right-of-way difficulties. [If this is true in the
environs of the city, it is most emphatically true with respect to such
needed improvements within the eity as have been deseribed in the
foregoing paragraphs. Because these difficulties seem to the municipal
administration virtually insurmountable such major improvements
have thus far been attempted in very few instances,

Outstanding among the few instances that can be cited, both for
their completeness and the vigor of their execution are the West Side
Hi&hwa:,r and Henry Hudson Pa;‘kv{%y in New York Git{r, k%gather
with their connecting parkways in Westchester County, N. Y., and
the Merritt Parkway in Connecticut. Less complete but still admir-
able in its coneeption and bold in execution is the short section of
depressed highway recently constructed in St. Louis; and remarkable
as an earlier, less daring venture, that can be converted with relative
ease into a highly efficient modern facility —the Roosevelt Boulevard
in Philadelphia. In its present form the latter consists of a central
artery for through traffic, bordered at each side by local service lanes,
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all set within a wide right-of-way. Depression of the central artery
to separate ite grade from that of the interseeting streets will be only
& matter of eonstruction, and is degirable, 3

In general, however, city administrations have been deterred from
following these inspiring examples by what appear to be the literally
stupendous difficulties and expense in*.-'u]vnd—siﬂ"tcu]ties and expense
partly of an engineering nature, but first and usually in much the
greater measure generated by the aequisition of right-of-way and the
damage to, or obliteration of, private property. In the improve-
ment of Woodward Avenue in Detroit, the property damage and
right-of-way cost was 39,806,400 of a total cost of $11,127,900,
Twenty years ago, it has been said, the right-of-way could have been
obtained at a cost of about 250,000, Widening of this important
artery affords needed space for the large number of vehicles moving
over 1t. It does not dispose of the problem raised by the interruption
of the heavy stream of traffic at the cross streets. The recently
completed traffic survey indieates that eventually it will be necessary
to consider the construction of express highways across the city and
into its central business section which will serve through traffic
without frequent cross-street stoppage.

In the cireumstances it is easy to understand and sympathize with
the hesitation of the city administrations.  Yet the problem remains
and i= becoming more acute with each passing year. Soon it must
be faced; and the strongest reaszons urge against delay. To present
them propﬂrlﬁ requires a hrief digression.

Reference has previously been made to the leapfroglike movement
of traffic from the periphery of the cifies over mtervening areas to
their centers. The motor vehicle itself is the primary cause of this
phenomenon. It made possible the outward transfer of the homes
of eitizens with adequate income from the inner eity to the suburbs
and it now conveys these citizens daily back and forth to their city
offices and places of business.

The former homes of the transferred population have descended
by stages to lower and lower income groups, and some of them (each
vear an inereasing number, and generally those nearest the center of
the city) have now run the entire gamut. (See pl. 50.) Almost
untenable, occupied by the humblest citizens, they fringe the business
district, and form the city's slums—a blight near its very core! Each
vear a few of these once prouder tenements, weakened by want of
repair, tumble into piles of brick, not infrequently taking a human
life in their fall. Hach year a few of them make way for parking
lots—unsightly indexes to needed facilities of higher dignity! Kach
vear the city ‘‘takes over” a few of them for unpaid taxes. And now—
the Federal Government is beriining to acquire them in batches in
connection with its slum-clearance projects. Heralds of a better
future though they are, these acquisitions comprise one of the reasons
foravoidanee of delay in dealing with the problem of transcity highway
comnections and express highways. ;

Another reazon hes in the fact that, here and there, in the midst of
the decaying slum areas, substantial new properties of various sorts
ambl?eginning to rise—some created by private initiative, some by
publie. : :

There is growing danger that these new properties, sporadically
arising, and the more compact developments by the Government in
its slum-clearance projects, will block the logical projection of the

Prate 50.—A decadent area fringing a city business section.
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needed new arteries into the ;if}r center. Since the actual accom-

lishment of such projects will at best require time they should now
EE‘- planned in order that their eventual courses may not be barred by
newly created property.

There is another, and perhaps still more important, reason for
avoidance of delay in the carrying out, or at least in the planning, of
new transcity arteries and expmssiighwu}*s. It is that in the business
district itself—in most cities, but particularly the older ongs—there
is a slow decay that will not be arrested until there is radical revision
of the city plan. Such a revision will have to provide the greater
space now needed for the unfettered circulation of traffie, and will
have to permit a reintegration of facilities for the various forms of
transportation—railway terminals, docks, airports and the highway
approaches to sach—more consistent with their modern relationships.
Ii‘}::-r guch & revision of the city plan decision lipon the location and
character of the new highway facilities here described is a basic
necessity. Toward the actual accomplishment of the much needed
revision, little else that might be done by Government would be so
likely to supply the impetus.

What has Illmnn done in rcu:en;ireu,rs in the eity of Washington in
cutting Constitution Avenue and the new arteries approaching the
Union Station through the former mean elutter of narrow streets is
indicative of the least that somehow must be done in many of the
larger, and especially in the older, citizs. When one observes the
countless impediments that embarrazs the movement of twentisth-
century traffic through the eighteenth century streets of some eastern
cities one wonders how long it will be, with the assured further increaze
in traffic, before complete congestion will result, .

Because of their urgent need to facilitate highway transportation
where it iz now most seriously hampered, and beeause of the impetus
that through them may be given to needed changes in the central
plan of our cities, the construction of transeity connections of the main
rural hichways and other express routes into the center of the cities
ranks first in the list of highway projects worthy of consideration by
the Congress. Possibly no other work that might be done would so
profitably provide employment coincident with the centers of present
unemployment.

ERLT LINEE AND BYPABEIGE

Next to provisions for the safer and more efficient conduct of large
traffic streams into and across cities, the new [lacilities most urgently
required are belt-line distribution roads around the larger cities and
bypasses around many of the smaller cities and towns.

As ?I‘E‘Fiﬂuﬂl}" pointed out, the traffic on a main highway approach-
ing a large city, that will use a bypass route if offered, is a small part
of the total. By far the greater part is originated in or destined to
points in the city and largely points near its center or customarily
reached by traveling through the center. y

Bypass routes, therefore, may not be regarded as means for the relief
of congestion on the highway-connecting streets of large cities. Fur-
ther evidence of the correctness of this observation 1s afforded by
plate 51, which shows profiles of the traffic volume on the two alter-
nate connections of [g) S 40 across the city of Columbus, Ohio.
From these profiles it will be observed that even if the entire traffic
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on this important route at the city limits could be diverted over a
bypass route around the city, the volume of traffic on the connecting
streets at the center of the city would not be reduced in any large
proportion; and, as previously stated, no large part of the existing
traffic at the city entrances could be diverted.

At all large cities, however, and many smaller ones, there is need
for the construction of what are called in this report belt-line distri-
bution roads. Such roads have some of the characteristics of bypass
routes, and may actually serve to bypass a considerable amount of
through highway traffic around the city. Their primary purpose,
however, is something different.

From most large cities a number of relatively important highways
radiate in several directions. Between each of these highways there
is a certain interchange of traffic that normally enters the city only
because it is there that the routes have their junction. A major part
of the traffic on each of the routes has its origins or destinations within,
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Prate 51, —Traffie profiles for U, 8, 40 and U, 8. 40 alternate through Columbus,
Ohio, based on 1936 data.

but in various parts of, the city, some near and some remote from the
points at which the respective routes enter the city. )

That portion of the traffie from each of the roads that is bound to
or from the center of the city is best served, if it is a considerable
movement, by the transcity connecting routes and expressways pre-
viously deseribed. These same kinds of facilities also most directly
serve the needs of traffic between each city-entering highway and
points in or beyond the city that lie approximately diametrically
opposite its point of entrance. . :

ut, for those parts of the traffic on each entering highway that are
(a) interchanged with other entering highways not nearly D%pﬂslltﬂ
across the city and (b) originated in or destined to sections of the city
similarly situated, the facility that will generally provide the best
service 18 a circumferential or belt-line route forming an approximate
circle around the city at its outer fringe. AT

The prineipal function of such a route is the distribution of traffic
approaching the eity on any highway, either to the other highways to
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which it may need to transfer or to points on the cireumference of the
eity nearest the urban section of its ultimate destination, and the dis-
tribution of outbound traffic in a reciprocal manner.

In some cases it may be feasible to construct the distributing belt
line within the city—generally somewhere within the ring of decadent
property surrounding the central business area. Such a belt line, con-
necting at appropriate points with radial arteries extending out of the
city, may avoid the cutting of a new route direetly through the busi-
nesg sections, and may either serve as a substitute or supplement for
the outer belt line.

At smaller cities the case is somewhat different. It is necessary to
consider the volume of traffic carried by the rural highway as well as
the size of the eity to determine whether a bypass would be useful.
Where such a smaller city lies between larger ones closely spaced,
the usually heavy traffic moving between the larger cities is likely to
be a preponderant part of the volume on the main highway at the
limits of the smaller intermediate city, and the diversion of this
traffic over a bypass around the smaller city may considerably reduce
the traffic volume on the connecting streets in city. A bypassin
this case may be not only a great convenience to the through tragiu but
also may considerably relieve a troublesome condition wii;ghjn the city.
A case in point is the town of Havre de Grace, Md., a small city of
4,000 population located at the head of Chesapeake Bay between
Baltimore on the south and Wilmingtnn, Del., and Philadelphia on
the north. It is obvious that very little of the average daily traffic
of 5,000 vehicles on U 8 40 at this town is destined or has any
reason to enter the town.

Where, on the other hand, the main highway approaching such a
small city carries a relatively light traffic and larger cities are fairly
distant, as is often the case in the more sparsely settled sections of the
country, 8 major part of the traffic may either be originated in or
destined to the small city or for other reasons desirous of entering it.
As an illustration of this ease, the city of Las Vegas, N. Mex., may be
cited. A large part of the average daily trnf;gc of 700 vehicles on
U S 85 approaching this small city of 4,700 population may be
desirous o entarm% the town and construetion of a bypass might
solve no traffie problem and accommodate very few wvehicles.

If further, we consider the case of the smallest urban communities—
the highway or ribbon towns that at intervals stretch out along main
highways and vary from a block or two to several blocks in width—
the hyﬁassl of such places is not only helpful to the preponderant
through traffie, but is usually necessary for the avoidance of conges-
tion and serious accidents and the pretection of life on the main street
of the little community.

At cities large and small throughout the country there exists today
a need for the belt-line routes and bypasses here described. But if
they are to be and remain the uﬂefuf’?anﬂitins they should be, they
will have to possess one feature that is present in none or virtually
none of the circuit routes thus far built around urban communities ;
1. 8., they will have to permit access only at their points of junction
with the main routes approaching the cities or towns and a very
limited number of intermediate points.

A so-valled bypass route or beft. line that is left open to access from
the side at all points becomes in a very short time just another city
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street. The business-generating potentiality of a heavy traffic stream
is s0 great that there is an immediate development of a great variety
of roadside establishments all along every new heavily traveled route
that is created. Every new highway also, especially in the vicinity
of cities, immediately encourages residential development and at-
tracts commercial establishments more interested in the new facility
provided by it than in eatering to its traffie. ,

I, there{um, a bypass or belt-line route 15 to remain the through-
traffic facility it is intended to be, it must be protected from the
encroachment of bordering developments that would quickly engulf
it and destroy its special character. This means that ase routes
must be built as limited-access highways, cut off from the bordering
land except at a very limited number of points, and separated from
all but a very limited number of the cross streets and highways inter-
sected by them.

As right-of-way difficulties have been shown to have been paramount
in the past in discouraging the enlargement of main highway facilities
at the entrances to cities and halting the prqwsuunlulf really adequate
connections across cities and expressways into cities, so also they
have thus far discouraged in many cases the construction of any kind
of city belt-line or bypass facilities, and have absolutely prevented
the protection of such routes from the encroachments referred to
above. In this latter connection there enters also something more
than the usual difficulty of obtaining space for the highway from
unwilling or rapacious individuals. There enters here the Turther
difficulty, rarely dealt with heretofore, of publicly npqﬂnrmg the legal
authority or right to prohibit entrance upon the highway except at
designated points. Railroad companies have acquired such rights
with respect to their rights-of-way, and there have been a few instances
in which they have been similarly acquired for highway purposes.

Although 1t has not previously been mentioned the same need for
the control and limitation of access will exist frequently in the develop-
ment of main highways, particularly at city approaches and in the
provision of adequate transcity connections and express hi hwaéfs,
and wherever this need exists it obviously will complicate and render
more expensive the acquisition of required rights-of-way. ;

In the construetion of future belt lines and bypasses control o
lateral access and separation from the grade of cross highways at
intersections always should be provided. Only by so doing can the
bypasses be preserved for their proper function of serving through
traffic. So protected, the cities can expand beyond the circuit routes
provided without interfering with the discharge of the duty of such
routes. Without such Pmt.e.ntiun, particularly at the larger cities,
we must face the necessity of building at frequent intervals a succes-
sion of intended belt-line or bypass routes each further removed from
the cities, and never for long accomplishing the intended purpose.

BALTIMORE A8 AN EXAMPLE

The location and design of transcity connecting streets, express
highways, and belt lines or bypasses is a matter that requires puili;
ticular study of the physical and traffic conditions peculiar to e g
city. For purposes of illustration only a limited study has been made
of the conditions existing at Baltimore, Md., and a general plan in-
volving a combination otg the various types of city-vicinal facihties as
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they might be employed for relief of the eritical traffic situation in
that city is shown on plate 520

An old eity, growing by the coalescence of numerous ancestor vil-
lages, the irregular and discontinuous street plan of Baltimore is the
despair of the stranger and the daily inconvenence of its own citizens.
The city lies in the path of one of the heaviest highway-traffic streams
in the country, and by millions of travelers who have moved with
that stream the difficulties of the Baltimore passage are well
remembered.

The close block plan and narrow streets of the older sections of the
city are chiefly an inheritance from the early nineteenth canturf'.
The prineipal ﬁuai.ueas section lies in a ralﬂ,t.iwj}* small area centrally
located from east to west and clings closely to an inner harbor on the
Patapsco River, into which formerly there came the many small
vessels that mantained the trade of the ecity with the Chesapeake
Bay country of the Eastern and Western Shores.

he old residential section of the city clustered closely about the
central business section, which has grown little in size in the last 50
imn.ru. But, since 1900, the more well-to-do families that formerly
ived in this older section have moved in large numbers to outlyin
suburban areas, some of which have been included within revis
limits of the growing city. The old homes, vacated by thiz move-
ment, have descended to the less well-to-do, and by stages large areas
have finally reached a critical stage of decay,

Symptomatic of the low state of a large part of the property in
these slum areas, the map shows the block locations of numerous
properties upon which the city has acquired tax liens after failure of
tax payment, and also the location of certain areas now in process of
acquisition by the Federal Government as sites of slum-clearance
projects. Within the business distriet itself there are many prop-
erties which probably are not included among those taken by the
city for nonpayment of taxes only because the improvements that
once occupied the land have been razed and the land converted into
parking lots, most of which are of an order of unsightliness that is an
affront to the pride of the eity.

It is apparent that the whole interior of the city is ripe for the
major change that it must undergo to afford the necessary relief to
pressures generated by the effort to foree the stream of twentieth-
century traffic through arteries of the early nineteenth century. The
map shows where Emparties are dying. In places, new and important
developments are beginning to occur—developments of great. possible
significance in relation to the future plan of the city and particulariy
to the new major arteries that should supply the skeletal structure
for that plan.

For example, the map shows that two of the planned slum-clearance
projects of the Federal Government lie directly athwart the possible
courses of major new radial arteries. The new development of these
areas and other developments of similar character that will certainly
follow should not proceed far in the absence of a definite plan for
the needed new street and highway facilities. If it does, new and

1The block location of properties acquired by the city under tax liens, and the location of aress to be
acquired for slum closrance, 85 shown on tho map (plate are correct as of Februnry 1, 1030, In number
and locntion the various classes of highwny faoilities indllrua.tud hawe on ilustrative purposs only. Al
though, as !hm!t::‘wf are conslstent generally with the principles enuncinted in this report, it i not as-

serted that all of odicated facilities aro st present required or feasible, nor that, if needed, they are
practicably loonbed,
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more serious obstacles will certainly be placed in the way of a proper
meeting of growing traffic needs, where obstructing private interests
are now reaching their point of least resistance,

Northeast of the intersection of Harford and North Avenues, and
also on the line of one of the possible new arteries, another area is
indicated that until recently formed the largely open grounds of a
private school. On this site there has already arisen a large and
important new retall mercantile establishment, that conceivably might
conflict (though it pmbﬂ,b&y will not) with the best location u% &
needed express highway and trans-city connection serving the north-
eastern suburbs and the northern extension of U 5 1.

The new street and highway facilities indicated on the map illus-
trate the several classes described in the preceding pages of this
report, and in their location illustrate the manner in which such
facilities may utilize to advantape existing topographic and other
U?nditions that favor the ucmmpﬁishm{mt of a sound and adequate

an.

. The main rurel hichways approaching the city are continued at
rh&sent as streets running directly to the city center, some on diagonal
ines cutting aeross the rectangular block plan. Historically, these
strects are, in fact, the lines of the old turnpikes which, a century
ago, radiated from the small Baltimore town of that period, located
at what iz now the center of the modern city.

_ Not only are these streets so located as to form the logical connec-
tions of the principal rural highways through the city and with its
center, but also, they oceupy the most favorable lines for the highway
facilities needed to accommodate the daily movement between the
city and the suburban sections that have developed naturally along
and around each of the entering highways.

But, while in location the streets referred to would seem to offer the
best poseible avenues for the movement of traffic into and out of the
central city, they do not actually serve this purpose; and the reason
is that in the older part of the city they retain the narrow width of the
old turnpikes,

The traffic map, plate 53, shows the radial lines of Belair Road,
Harford Road, Reisterstown Road, and Park Heights Avenue at the
north of the ity bringing heavy traffic flows as far in as North Avenue.
At this line all of these streets suddenly narrow and continue into the
center of the city with the width of the early 19th-century roads they
once were, In consequence a large part of their traffic turns along
North Avenue and proceeds east or west to Charles SBtreet or Mount
Royal Avenue and immediately adjacent streets, which then carry it
in concentrated streams southward to the business section,

The condition on Harford Avenue immediately south of North
Avenue is illustrated in plate 48

The new street plan, illustrated in plate 52, contemplates the con-
struction of modern express arteries along the approximate lines of
geveral of the existing radial streets, running to suitably designed
intersections and distributing squares, loca at the east and west
sides of the central business section.

At least through the older parts of the city these express routes
should be constructed as depressed, or elevated highways, or subways;
and the topography and other conditions suggest an appropriate em-
plovment of each method, but principally the first:

L
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The general appearance and design of a depressed artery of the
type sugrested 18 shown In plate 54. As illustrated, the depressed
and divided arterial lanes would be bordered on each side by one-way
surface streeta for local zervice. At intervals, important cross streets
would be bridged over the depressed way and in the first blocks from
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Prare 53 —Traffic flow chart for important arterial streets and boulevards in
Baltimore. The chart is based largely on ﬂiﬂﬂflﬂ 12-hour eounte made in 1938,
expanded to 24-hour average annual traffic by applying average factors for
metropolitan areas. . :

ench of such bridges, ramps at each side of the artery would afford
separated up-and-down connections with the surface streets.

The depressed highways, especially, would necessitate acquisition of
¢ wide rights-of-way, and it is becanse property along several of the
¢ sugpgested lines has already dropped cloze to its lowest level, and land
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can therefore be obtained at approximately minimum ecost, that the
fime is now ripe for the undertaking of such improvements,

The belt line, shown as encircling the city, would be a limited-access

facility, with all intersecting highway grades separated and access
provided only from the more important roads. It is probable that
the greatest single contributions to this belt line would be those of
U 5 1 at the south of the ity and U 8 40 at the east. Between these
two highways the belt line would serve as a bypass route for that
part of the Atlantic coastal movement that is desirous of avoiding
the city entirely. The same section, including, as it does, a bridge
across the city's outer harbor, would serve to connect two rapidly
growing industrial sections on opposite sides of the river,
_ Because of the probably heavy volume of turning movement at the
intersections of the belt line with U 5 1 and 40, a special Y connection
at these points might be desirable. Such a conneetion with U 5 1
at the south of the city is illustrated in plate 55. In this sketch the
belt line is shown in the middle distance coming from the west and
continuing eastward toward the southern riverside industrial suburba.
In the center of the pieture iz shown the Y connection with U S 1,
and the route of the belt line crossing the distant river toward the
northeast,

DIRECT INTERREGIONAL ROUTES AND MODERNIZED RURAL HIGHWATYS

Beyond the vicinity of cities the existing main rural highways of
the United States lack a sufficient capacity to discharge the flow of
present. traffic moving over them with reasonable convenience only
at relatively few points.

In the discussion of routes to be operated as toll facilities (see p. 40)
a traffic of 1,500 vehicles was adopted as the eriterion for determining
whether a two-lane or a wider pavement was required. Average
daily traffic in volumes less than that amount it was assumed would
require no more than two lanes for its free movement; traffic exceed-
ing that average was assumed at some time during the year to pro-
duce o maximum hourly flow that would be slightly inconvenienced
unless more than two pavement lanes were |:|11'4:|n'|r'u113d“fr

It was pointed out t}l?mt a toll road, for u=e of which a special fee is
asked, would have to provide a capacity that at any time would not
be likely to limit the freedom of motion of its users. So high a stand-
ard of serviee is not to be expected in a system of roads built with
general taxes. On such roads a slight restriction of absolute freedom
of movement iz to be expected during the few short pertods of maxi-
mum hourly traffic volume that occur in the course of a year. So
long as such oceasional restrictions do not result in the creation of a
dm;_ﬁemus condition or in substantial congestion or retardation of the
traffic they may be accepted as reasonable. On this basis, an average
daily volume of 2,000 vnl-t}]inins may be considered as within the reason-
ably convenient discharge capacity of a two-lane highway.

ccepting this figure as a criterion, the highway planning survey
data for 12 representative States, presented in table 20, show that in
these States there are only some 4,651 miles, or 0.6 percent of their
total of 766,314 miles of rural highways on which the traffic is of such
density as possibly to tax the capacity of a two-lane pavement to pro-
vide reasonably convenient serviee, On January 1, 1938, there were

PraTe 54.—Bketeh showing the general features of a desirable design for a depressed express highway in a city.



Sketch of suggested intersection of U B 1 and a possible belt line around Baltimore.

PLATE G5,

MASTER PLAN FOR FREE III{'}]I“’A} DEVELOPMENT 103

‘in these same States a.ppmxlma,tely 1,155 miles of rural roads that

were improved with pavements more than two lanes wide. On the
hasiz of pavement width only, therefore, there may be in these 12
States some 3,000 miles of rural roads on which the traffic has reached
such a volume as to suggest the possible need of greater pavement
width than has been provided.

Tante 20.—Mileage of rural highways in 18 represenlative States; mileage and
percentage of tofal rural mileage carrying more than 2,000 vehicles per day, and
mileage of paved rural roads having more than 2 traffic lanes

Length and per- | Length of
cinlaps of total | paved rural

Langth length of all | highways
Biata all Fural raral highwaya | haviog
highways | carrying mofe | more then
tham 2,00 wa- 2 teaffio
hicbes per day Ianes
—_— ———— L v, e T
| Miles Miles | Percend|  Miles
Arizonn. 7 TR 0.3 33
Florlda it} B 48
AT 1 B B
Tinais. L5 1.2 s
Tows.. s .2 1]
Ennsns... an 7 a
Misanurl, LY} A =2
Muntmm 12 A o
Ohio. . L 51T ] 374
Tltnh. 1, A 2
Wst Virginin_. i 42, sl =8 A 7
Wyoming. e e e IR Fer T LT 24, T2H ] il i
T N A et RO e RN e, 34 | 4,880 6 | 1,133

However, as suggested by the traflic volume profile on plate 56,
it is pmhu.hln that this entire mileage is located within a relativ ei_v
short distance of the cities of the 12 States. The profile shows uni-
formly a rapid drop in the traffic with inereasing distance from the
cities, and generally quite moderate traffic volumes beyond the
immediate environs of the cities,

Not only do the findings of the planning surveys show that beyond
the vieinity of the cities there is no great mileage of the existing main
rural highways that requires inerease in the number of its lanes,
but they also show the existence of a number of other conditions on
a considerable part of the mileage that urgently require correction.
Plate 56 shows graphically the nature and prevalence of these unsatis-
factory conditions on the existing highway from Philadelphia to San
Francisco.

Distances along the hichways are represented in this graph to a
greatly condensed horizontal scale. The character of the highway

avement or surface at all points is represented by the shading or
ﬁ&tc]:ing within the broad bands extending across the diagram; and
information eoncerning nine other important conditions in relation
to ench mile of the highway is presented by various plottings to six
conveniently enlarged vertical scales.

The width of the pavement or surface on each mile is represented
to the indicated scale by the width of the hatched lower band. To
the same scale the distance between the horizontal lines immediately
adjacent to the hatched bands represents the width of right-of-way
at all points,
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In the first row of plottings above the pavement and right-of-way '

bands the height of the narrow black wvertical bars, each of a widt!
corresponding to a distance of 1 mile to the horizontal distance
scale, represents to the indicated scale the number of curves in each
mile of the highway that in 1937 were sharper than certain indicated
desirable standards, generally 6° in nonmountainous areas and 14°
in mountainous areas,

In the next higher row, the narrow vertical bars represent to the
indicated scale, the number of grades, longer than 500 feet, in each
mile exeading 5 percent in nonmountainous areas and 8 percent in
mountainous areas, considered generally as desirable maximum limits.

Similarly, the height of the vertical bands in the next row represents
to scale the number of sight distances in each mile shorter than de-
sirable limits of 1,000 feet and 650 feet in nonmountainous and moun-
tainous areas, respectively; and those in the next row in like manner
represent the number of fatal highway accidents oceurring on each
mile during the year 1937,

At the top of the diagram the average daily volume of traffic on
each mile of the highway is shown by three pm%lus, the highest repre-
senting the total vehicular traffic and the two lower ones, respectively;
the traffic of motor trucks and busses and the so-called “foreign”
traffic which, in each State, consists of all vehicles bearing license
tags of other States.

Vertical lines extending through all of the data rows of the diagram,
show to the horizontal scale the sequential location of the corporate
limits of cities and State borders.

Examination of this highway condition diagram shows instances in
which variations in the width or type of pavement or both are in-
consistent with corresponding variations in the average daily traflic
and a number of sections on which pavements of two-lane width are
provided for traffic exceeding an average daily volume of 2,000 vehicles,

The existing rights-of-way are shown to be in the main quite narrow,
generally less than 100 feet in width; and there is a marked absence
of either uniformity or consistency in the widths provided. Wide
pavements are cunﬁnnd within relatively narrow rights-of-way and
narrow pavements in other places are laid on relatively wide rights-
of-way. In some places the available right-of-way will be observed
to constitute a definite impediment to desirable widening of the pave-
ment.

Unsatisfactory conditions in respect to sight distance, grade, and
curvature are iﬁnwn to be of common occurrence! and on some sec-
tions the conjunction of such unsatisfactory physical conditions of the
highway with a bad accident record suggests the possibility that the
highway conditions may be in some measure responsible for the fatal
aceidents that have oceurred.  In other instances the record of high-
way physical conditions, including the width of pavement, appears to
clear the highway of responsibility for accidents that have occurred.

The diagram reproduced in plate 56 is typical of others that have
been drawn for nearly 27,000 miles of important main highways in
the United States; and the conditions shown on this diagram are
fairly indicative of those that exist generally on all the main high-
ways of the eountry. There is no doubt that, as measured by the
standards of the dingrammatie record, unsatisfactory conditions with
respect to sight distance, curvature, and gradient are common. There
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is no doubt alse, as indicated by jjhﬁ?(llragrﬂm, that acquired rights-of-
way are inadequate. As further indicated, there is generally a reason-
ah]i aceord between traffic valume and the number of pavement
lanes provided and also between the amount and character of the
traffic and the class of pavement or surface in place. A slightly in-
adequate width of the pavement lanes appears on a considerable
mileage, usually near eities,

The unsatisfactory conditions found on the main roads of the
country and indicated typically in plate 56, are the natural conse-
quences of cireumstances surrounding their construction. The roads,
as they exist at present, are the product of construction operations
earried on over & period of more than 20 years. It is estimated that
at least 11,000 miles of road surface on the State primary systems
constructed prior to 1921, is =till in service, widened perhaps, but still
on its original alinement and still unchanged in basic design. This
mileage represents 14 percent of the surfaced mileage in existence

rior to 1921. A large part of the existing improved mileage was
Euiit during the twenties and still conforms to the standards then
congidered adequate.

COne of the handicaps under which roadbuilders have labored dur-
ing the period of development of the motor vehicle is that they must
expect the roads they build to outlast the vehicles that axist at the time
of their building. %herﬂ is a substantial mileage of road pavement
still in use that was built 25 years ago or longer, serving todey kinds
of vehicles that were undreamed of when they were gbuilt. Small
wonder if such pavements, designed to be used by vehicles capable of
# top speed of 30 miles an hour, are found somewhat inadequate for
the service of vehicles that may be, and are frequently driven at
speeds above 60 miles an hour.

When the oldest of still existing pavements were built there were
only 2 or 3 million primitive motor vehicles, but there was already a
strong demand for improved roads, and especially for roads con-
necting the lar%:er cities, in which the great majority of the vehicles
were owned. The recognized superior need for such roads resulted
in their inclusion in State highway systems and, in 1921, the Federal-
aid highway system, and the enactment of laws limiting expenditure
of State and Federal funds largely to the improvement of these systems.

In the beginning nearly all of the mileage included in these systems
had no improvement worthy of the name. The need of improvement
in some degree was coextensive with the system; and the primary need
was for the laying of surfaces which—to use the popular phrase—
would “get the traffic out of the mud.”

In general, the improvement began near each city and larger town
and proceeded outward from these to eventual junction of the extend-
ing arms. While unimproved gaps remained there was constant
pressure to close them as rapidly as possible in order to “get the
traffic through.” The full value of the improved sections was un-
realized so long as at one or both ends they delivered their traffic to a
road still unimproved. Residents along the unimproved sections
naturally wanted to see their sections improved also, but they were
gearcely more vigorous in pressing their claims than were those already
gerved with pieces of improved highways that failed to take them
where they wanted to go.
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The pressure thus generated, impelling toward prompt inter-
connection of all the designated routes, forced a decision between two
ossible courses of action toward an eventual complete improvement.
ne of these would have involved the piecemeal completion of im-
provements regarded as fully adequate on each successive section of
the system before undertaking any improvement whatever on other
sections. The other course and the one adopted, deseribed as stage
congtruction, attempted to spread some degree of improvement as
rapidly as possible over the wﬂule system, and to build on this initial
accomplishment by subsequent st:ijes of improvement.

This was one of the expedients adopted to “get the traffic through'
as quickly as possible over the entire main highway system. It was
a_proper expedient, and it resulted, as it was intended to result, in the
giving of the greatest possible measure of service to the fast-growing
and widespreading highway traffic in the shortest possible time. In
accordance with this stage construction policy surfaces of low type
were built as initial improvements wherever they could reasonably
be expected to satisfly the minimum requirements of the existi
trafic. Where high-type surfaces were required by the dﬁ\'ﬁ]ﬂ]’)ﬂnﬁ
traffic they were commonly given the least width that would afford
a substantial service. The funds thus saved were employed to extend
surfacing to other sections.

The stage construction policy did not encourage any form of
temporary improvement that would not acceptably serve as a basis
for the rglrt-hﬂ' improvement contemplated. On the contrary, it
insisted that the first stage improvements made, such as grading and
drainage, and the cheaper types of surfacing, should be capable of
incorporation without substantial loss as bases for subsequent pave-
ments of higher type and greater width. Present inadequacies in the
highway system that result from application of the stage construction

oliecy consist mainly of surfaces a Ettle narrow and somewhat wealk
or the traffic that moves over them. But these are defects that can
be corrected by addition, with the almost complete salvage of the
previous investment., .

The more serious defects of the present roads—those that will
involve in their correction o eonsiderable loss of invested value, and
that already have been responsible for a heavy obsolescence of the
roads built—are consequences of another expedient adopted to
hasten the extension of improvement in the pioneer period. That
expedient was the acceptance of the existing rights-of-way of the
preautomobile roads as the limits within which to place the new
mmprovements, The sharp curvature and indirect alinement result-
ing from this policy are the causes of by far the greater part of the
recognized present obsoleseence of the main highway system.

In retrospect it appears that another course might have been
followed but there was no question of the wizsdom of the action at the
time. It must be remembered that during the greater part of the
period when the defective roads were built the motor vehicle had not
yet become the abundant revenue producer it now is. The property
tax wag still relied upon in considerable measure to pay the costs of the
roads built, and that form of tax was little easier to collect then than
now. Annual road revenues were, therefore, relatively small in
relation to need; and the most pressing need, as already remarked
was the extension of surfacing. There appeared to be very gomi
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reason to avoid, so far as possible, any expenditure for new right-of-
way and apply the money instead to the construction of the much
desired surfaces.

If the need for better -alignment and more adequate right-of-way
had been felt, and funds had been held available for the purpose,
actual obtainment of the rights-of-way would have been a diffieult
and slow process because of the objections and obstruction that
would have been offered by individual landowners all along the
projected routes.

But more decisive than either of these circumstances in accounting
for the adherence to old rights-of-way, was the fact that there seemed
to be no great need to depart from them. Long distance travel by
road had not developed and was not foreseen. n‘%‘ur the local move-
ments from one town to its immediate neighbors the indirection of
the old roads was not a disadvantage, but an advantage. Motor
vehicles were incapable of high speed and were legally restricted to
very low speeds. The desire for the present high speed had not been
born in a populace still tied to its home places and regarding 30 miles
an hour as a breakneck pace. The improved eurvature obtainable
by slightly cutting the corners of the existing rights-of-way was all
that was believed to be needed, and all that could reasonably be
foreseen as required in the future,

It was not until the early years of the present decade that a change
occurred, Then, rather suddenly, the speed capacity of motor
vehicles was inereased and new standards of highway design, particu-
larly in relation to curvature, gradient, and surfaced wisth eeame
necessary. By that time a large part of the present improved mile-
age had been constructed, u,n];F much of this earlier construction is
now in some degree ohsolescent, mainly because its curvature is too
sharp. To correct its defects new right-of-way is needed in large
BCreAge,

Moreover, there are other conditions that point to the same need,
the need of additional right-of-way—mainly in the form of greater
width. These are conditions associated with the private use of the
land bordering the narrow strips within which the Eublic highways
are confined. Collectively such uses are deseribed as “‘ribbon develop-
ment."” They include an unneeded number of unsightly stands and
other minor and temporary retail establishments catering inefficient]
and with little profit to the purchasing power of Americans awheal;
& multiplication of roadside residences and more substantial business
places, crowded close to the roadway; the private opening of innu-
merable accesses to the highways, many so blind as to bhe positive
menaces; and the erection of billboards in such numbers on the more
heavily traveled roads as virtually to obscure the natural scene.

The mere presence of these numerous, close-crowdin objects and
establishments is a distraction to drivers of vehicles. Some of them
by every conceivable device, endeavor to attract the attention of
drivers of vehicles from their primary responsibility; most of them
contribute largely to the hazards of unexpected stopping, turning,
and emergence upon the highways of both vehicles and pedestrians,
All are positive menaces and must be controlled, and the only prob-
ability of material improvement lies in a general and substantial
widening of the rights-of-way of the more important roads, together
with effective border control. On such roads the availability of wider
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publicly controlled marging will permit employment of various meas-
ures designed to abate the menace; among them roadside planting
to obscure unwanted billboards, the prevention of parking on the
traveled way, and control of the conditions of egress from and in-
gress to the hichway at all bordering properties,

The need for such additional right-of-way width is not so great on
the less frequented highways, because most of the developments
ma]?ﬁﬂaine{l of are only attracted by and associated with the denser
traffic flows.

The need of modernizing improvements here suggested—improve-
ments made necessary by the changes that have oceurred in the speed
and volume of traffie, and most of them involving important new
right-of-way requirements—is present today on uﬁu,rgn mileage of
existing main highways in the State and Federal-aid systems, and on
other ronds of comparable importance, generally in the vieinity of
citiee. Specifically, the needed improvements include the reduction
of excessive curvature; the flattening of heavy grades; an opening of
longer sight distances; a general widening of pavement lanes; a con-
struction of additional lanes and separation of opposing traffic where
increased volume requires, and possibly also for the accommodation
of slow vehicles on the heavier grades; the separation of grades at
many railroad and highway intersections, and installation of pro-
tective cross traffic controls at others; the abatement of dangerous
roadside conditions of all sorts; and a substantial improvement in
the general directness of alinement between important objectives of
the principal routes serving movements of the longer ranges.

All of these named improvements, except one, can be accomplished
generally by local correction of, and addition to, the existing highways
after acquisition of the new rights-of-way almost invariably required.
The exception—the provision of more direct routes for long distance,
interregional movements—will involve the construction of consider-
able lengths of new and more direct highways to be used in place of
existing indirect roads by the through traffie. Usually the existing
facility will remain in use for the service of the local traffic it was
located originally to serve.

The abundance of information supplied by the State highway-
planning surveys now makes it pnasih?n to decide upon the lines for
such direct highways most useful for the accommodation of the
ordinary peacetime movements. In consideration of this information
and a knowledge of the general needs of the national defense received
from previous advices of the War Department, a tentative selection
of routes has been made, which, comprising a 26, 700-mile system, is
gshown on the map rcpmc{ucnd as plate 57,

After further study, in which there should be a close cooperation
with the Burean of Public Roads by various agencies, particularly
the War Department and the several State h.iﬁhwuy departments, it is
now advisnlﬁﬁ by law to establish this or a closely similar system as
the Primary Highway System of the United States. ;

The system tentatively selected is believed to include substantially
every major line of interregional travel in the country. As shown on
plate 58, it joins the populous cities of the United States, almost
without exception, and one of its routes follows practically every one
of the lines along which the population of the country has moved to its
present settlement and along which it is still obviously thickest both
in city and country,
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The existing routes which would be improved by the proposed
gystem are shown by the traffic map, plate 59, to be in each locality
the most heavily traveled, as a whole, of all routes in the numbered
United States Highway B{Etﬂm,

Compared with the selected toll road system, conforming to the
mng{lieagsmnnl definition, this suggested Primary Highway System of
the United States, is nearly twice as large, made so by the essential
inelusion of all routes of primary importanee and interregional utility,
not possible within the limits set by the act.

Improved as a system of public roads along lines chosen to facilitate
the important traffic awaiting its service, it will attract traffic and
generate new activity, in contradistinetion to the traffic-repelling ten-
dency of the proposed toll-road system.

With the aid of all State highway departments the significant con-
ditions of all present highways a,gmeimnt.ing the lines of the direct
system, in{:lusﬁng the average daily volume of traffic in 1937 on all
such highways, have been ascertained and diagrammatically recorded
for further study on straight-line diagrams, of which that reproduced
in plate 56 is a typical sample. No such precise and acceptance-
compelling information has ever before been available or possible of
aseembly with reference to a projected highway plan of comparable
magnitude, Either already compiled or quickly available, there are
ascertained facts to answer whatever questions may be asked as to
the need for, and manner of making, the important improvements
sugrested,

The existing routes most nearly conforming to the direct routes
sugrested now serve somewhat less than 10 percent of the total vehicle-
mileage on all rural highways. The suggested more direct routes would
lose little of this traflic, and attract from other highways considerably
more than they would lose, besides generating a large amount of new
movement. Althnugh in mileage tﬁay would represent as a system
less than 1 percent of the total rural highway mileage of the country,
they would unguestionably accommodate at least 12.5 pereent of the
total rural vehicle-mileage. This may be compared with the utiliza-
tion estimated for the selected toll-voad system which amounts fo
about 1.2 percent of the total rural vehicle-mileage,

These roads would direetly substitute for substantially all of the
most heavily traveled of present rural routes and would subtract
heavily from lesser traffic streams now following other roads. By

roviding ample capacity and every safety deviee known to modern
ﬁighwn}r engineering, the construction of these roads would effect a
greater reduction in the highway accident rate than could be made by
an equivalent sum spent for highways in any other way.

VHIGI'E\\'ET it may be done, consistent with the purpose of direet
routing and other essential considerations, the suggested routes
shnrm!dg follow the alinement of, and incorporate the improvement of,
existing highways. Reasonably direct connection between the major
cities along their general lines should be the controlling thought in
choosing revised location. Deviation from such direct lines should not
go far for any purpose, and should be accepted in limited degree only
to pick up the largest intermediate towns. 324

The routes should enter and traverse all large cities by means of
facilities adequately designed to promote free movement of traffic
to and throurh the center of the citv. At large cities, wherever
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¥
necessary, limited-access belt lines:should also be provided; and all
gmall communities should be bypassed—mnot entered. In eral
alinement the routes should be- directed toward the center of large
cities and past the sides of small towns, the line between large and
gmall communities being drawn in each section between cities of such
gize as to contribute either (1) the larger or (2) the smaller part of
the expected traffic on the route at their boundaries.

The standards of grade and curvature should be substantially the
same as previously considered for the ﬂgm osed toll-road system,
varied sﬁﬁoﬂy in concession to the more difficult or expensive locations.

All railroad grade crossings should be eliminated and all highway
intersections should either be separated, closed, or positively pro-
tected according to the importance of the intersecting roads.

Lane widths should be the same as those proposzed for the toll high-
ways, and pavements more than two lanes wide should be provided
where traffic exceeds 2,000 vehicles per average day. Wherever it
is probable that an original two-lane pavement may have to be in-
creased in width, the original pavement should be laid off-center of
the righmf—waf'. .

The right to limit access should be sequired at all points and should
be exercised wherever and whenever the amount of entering vehicles
is likely to endanger nppremahly} or interfere *materially, with the
freedom of movement of the main stream of traffic. Approaching
large cities and elsewhere, if necessary, bordering local-service roads
ghould be provided.

Right-of-way width in rural areas generally should be not less than
300 feet, in urban areas not less than 160 feet. And here, it may be
observed again, as in respect to the various classes of city and city-
vieinal facilities previously discussed, lies the erux and the initial and
greatest diffieulty of effecting the type of direct rural facility proposed.

BECONDARY AND FEEDER ROADS.

The %rmt. preponderance of highway traffic in the United States is
served by the rural roads included in the Federal-aid and State high-
way systems and by ecity streets. Loeal rural roads administered by
county and lesser governmental units, although they comprise the
large percentage of the total rural highway mileage, serve a relatively
small percentage of the total vehicle-mileage.

As shown graphically in plate 60, it is estimated on the basis of
results obtained by the highway planning surveys of 17 typical States
that the main highways, comprising the Federal-nid and State high-
way systems and their transcity connections, serve approximatel
57 percent of the total vehicle mileage on all roads and streels, altho
these systems constitute only 11 percent of the total mileage. The
local streets of cities, constituting only 6 percent of the total road and
street mileage, serve approximately 30 percent of the total traffic
expreszed in vehicle-miles,

ontrasting with these more heavily traveled highway and street
facilities, the county and other local rural roads, which constitute
approximately 83 percent of the total road and street mileage of the
country serve only about 13 percent of the total traffic.

As these relative percentages indicate, problems incident to the
service of large volumes of traffic are found almost exclusively on the
Federal-aid and State highway eystemd and on the streets of cities.
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Improvement of these more heavily traveled facilities, comprising
in the aggregate about 17 percent of the total street and hiihw&y
mileage, benefits all but a very small part (13 percent, as shown by thja
diagram) of the movements that n sum represent the country’s
highway transportation, e S
‘i’.ut, ];rhile. t‘r?a improvement of heavy traffic arteries is thus indicated
to be a first necessity, and of greatest value to the largest proportion
of highway usage, the State highwa planning surveys are also estab-
lishing other facts that merit careful consideration. These facts show
that it is probable that the Federal-aid and State highways in the aver.
age State give direct access to about one-fourth of the total number
of rural homes, and places of business, social and religious gatherings.
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+ 60.— Fstimated distribution by systems of total rural highways in the
PL{Igfm?lmﬁml:}:aﬁﬁdpult}rmst?ueut mileage and corresponding distribution of total
vehicle-mileage.

In Oregon, for example, the State highway system, comprising
appmxhr’:?ﬁgcly 13.7 percent of the total rur -road mileage serves
directly 23.6 percent of a.lll []a,rms, rural homes, and rural commercial,
social, and religious establishments. : .

In Florida, %lhu State-maintained highway system, ineluding 22.4
percent of the total rural-road mileage serves directly 29.2 percent of
the farm houses, homes and other rural buildings previously drgacnbed,

In Vermont, the State highway system, which includes 12.7 percent
of the total mileage of rurﬁ roads, serves directly 22.5 percent of the
total number of rural homes and other establishments.
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In Utah, the State highway system, comprising 21.6 percent of the
total rural-road system, serves directly 30.7 percent of the rural
homes and other establistiments.

There is every reason to believe that the similar relationships in
other States conform approximately to the pattern established in the
States cited, and it is probable that for the country as a whole the
Federal-nid and State highway systems, as at present designated,

ive direet service to about 25 percent of the total number of farm-
ﬁouacs, homes, churches, schools, stores, and other commercial
establishments in strictly rural territory.

It is afpﬂ.rcnt then that the improvement of highway mileage
outside of the Federal-aid and State systems must rest, not upon
the value of a resultant substantial gain in vehicle-mileage accommo-
dated, but rather upon the desirability of giving direct improved-
road access to a greater percentage of rural homes and places of
business and other congregation. .

Outside of the Federal-aid and primary State highway systems there
are in rural territory some 2,618,000 miles of road.? Even to reach
directly all of the farmhouses, homes, and other establishments, it
would not be necessary to improve all of this large residual mileage,
because there is a considerable part of the existing mileage that serves
neither occupied property nor measurable traffie. Moreover the
lﬂﬁwn‘v ;ilan_njn surveys are indicating that an improvement of a
substantially smaller mileage will bring direct service to a large per-
centage of the rural population. ;

For example, in Florida 57 percent of all rural dwellings are located
within 1 mile of the State-maintained system; in Utah nearly 70
percent are within a like distance of the State system, and within
the same distance of the State roads in Vermont are nearly 55 percent
of all rural dwellings. What additional feeder road mileage, if any,
it would be necess to improve to give direct serviee to these or
larger percentages of the rural population eannot be indicated. On
this point the facts are not yet sufflciently analyzed to warrant a
more definite statement. It is known, however, that conditions
vary among the States and regions of the country. ;

It is apparent, however, that the improvement of roads outside of
the Federal-aid and State hlihwa gystems calls for careful selection,
to accomplish the greatest benefit with the least expenditure from
two points of view: (1) Improved service to a still larger percentage
of the total traffic; and (2) direct access to a greater percentage of
rural homes and establishments.

In administering the appropriations recently made by Congress for
the improvement of secondary and feeder roads, the Secretary of
Agriculture has interpreted the language of the acts as applying to
roads not ineluded in the Federal-aid highway system, but possibly
included in the State hjfhwny systems. Pending the availability of
faets to be supplied by the State highway planning surveys as indica-
tive of the relative importance of portions of ‘t]lf_'-%ﬁ.rgﬂ mileage com-
prised under the definition, sections of road for improvement are being
selected on the basis of the best available information. As soon as
the planning survey information will permit, the States will select for
approval by the Secretary of Agriculture a group or system of roads,

1 T'his total Inclodes secondary State highwaye and county roads under Btate control.
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conforming to the definition and ineluding roads of high relative use-
fulness, not exceeding at the outset an aggregate mileage equivalent
to 10 percent of the total mileage of rural roads in each State.

The selection will be materially influenced by the purpose of pro-
moting desirable future uses of rural land as well as by evidenee of
existing settlement and usage; and to this end the highway authorities
of the States are being asked to cooperate closely with committess
that are being formed in each State and each county to develop pro-
grams of most effective land utilization.

It is obvious that the further improvement of secondary and feeder
roads should be consistent with the probable future use of the lands
served by them. That, to a certain extent, the selection of roads for
improvement may be the means, over a long period, of fostering a
desirable movement from less to more fswora%le lands is also seen as
a possibility. Governed in this way, the improvement of secondary
and feeder roads, by widening the murgin of advantage between the
less and the more favorable lands, may become a useful instrument
for inducing an economically and socially beneficial resettlement of
the rural population by a gradual and natural process.

Extended in the light of such investigations of need and usefulness
as are here mentioned, the further improvement of secondary and
feeder roads is desirable and necessary. It should be realized, how-
ever, that the construction of roads of this elass approaches a margin,
below which the benefits, measured by any standard, must appear as
less than the costs, Therefore, in providing for improvements of any
roads forming part of the 2,618 000-mile total that serves only 13
percent of the total traffic, a careful selection is necessary.

NATURE OF THE RIGHT-OF-WAY PROBLEM

There can be no question of the need for the various classes of high-
way and street improvements described. In many instances they are
already too long delayed, and with the growth in use and economic
gignificance of ]%ighwa transportation =till continuing, the need for
revision of facilities which were designed to serve a far less exacting
and voluminous traffic will continue to grow.

The most influential canses of the delay in effecting the needed
changes hitherto have been the inadequacy of available funds and the
overpowering legal obstacles and inhibitions that stand in the way of
obtaining essential rights-of-way; and these will continue to retard
action and eventually build up a formidable burden of deferred con-
struction expenditure unless early provision is made to deal adequately
with this problem.

Thus far, the Government of the United States generally has been
unwilling to assume any part of the cost of obtaining rights-of-way.
In all work under the Federal Highway Aect the responsibility to pro-
vide the right-of-way and to satisfy damage claims is placed solely
upon the States. TEE Government has assumed a part of the right-
of-way expense in other recent public works of various elasses in which
it has participated, but it generally has refrained from lending any
assistance to the States and local povernments in overcoming the
difficult legal and procedural obstacles encountered. Undoubtedly
these richt-of-way difficulties have been the primary cause of delay
in dispatching many of the most worth-while projects undertaken in
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the wvarious emergency progfams to deal with the condition of
unemployment.

As previously suggested,-the States, in their highway operations,
have never had at their disposal funds in sufficient amount to meet
the costs of a desirably prompt eonstruction rogram and a simulta-
neous heu.vg expense of land acquisition. ’iPhn same condition has
generally affected the various operations of the municipal and county
governments. In consequence, the character of the improvements
undertaken too often has been governed by the limited possibilities
of land aequisition,

When, as in the recent emergency programs, there is added to the
normal difficulties of this problem an urgent demand for speed of
actlon, a situation already bad is made much worse. It is believed
to he Jbz:-_lin:rnu;i question that & proper handling of the acquisition of
land for public (Furp-usaa requires reasonably long anticipation and
careful and coordinated planning of all the public purposes that ma;
be affected by every proposed purchase. When, as is now well-ni {n
universally the case, the obtainment of land is postponed until the
very moment its possession becomes imperative for the provision of
an announced and urgently required facility, every condition conduces
tl:'rt]_hl'emplfﬁt-e l-advised, uneconomical, and generally unsatisfactory
aection,

This condition comes about, in large measure, from the legislative

ractice, so general in the States, of appropriating or pmviﬁing for
and acquisition in the same acts that sugplp funds for the construe-
tion of public works. This practice inevitably postpones to the last
and the most inconvenient and inappropriste moment a provision
that should be the subject of far-sight lanning and accomplish-
ment well in advance of the actual need. This observation is BEpEC-
cially frue with respeet to highways, because of the principle of growth
that lies in them, but which far too often is not recognized in the
action of the authorities of all branches of government, the judicial
as well as the executive and legislative.

A typieal example may serve to illustrate the way in which this
growth prineiple is disregarded in the improvement of highways, and
the expensive and embarrassing consequences that ensue. A road
hitherto lichtly traveled is about to be improved. It occupies an
ancient right-of-way of a width consistent with its use many years ago.
The legislature, as the appropriating body, has made avail"u,glc for the
improvement of that particular road and many others certain public
funds from which must be met not only the costs of constructing the
roads but also whatever costs there may be for the acquisition of the
lands on which such roads may be built. Because they see not only
the necessity for improvement on the particular road but also the
many com]pctmg needs of other roads, and have at their disposal and
n view only & certain total sum that they feel must be made to go as
far as possible in meeting all needs, the highway authorities construct
the road on the existing admittedly restricted right-of-way. The
principle of growth asserts itself, New traffic, drawn and generated by
the improvement, appears on the road. The road as built soon be-
comes Inadequate to accommodate the greater traffic. The surface
must be widened, but to do so an additional width of right-of-way is
re_(}lunmd and sought of the owners of abutting land. I this additional
width had been obtained in advance of the original improvement it
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might have been acquired at a relatively moderate cost. The owners
then may be presumed to have been eager for the improvement of the
road for their own use; and the land at that time being served by an
inadequate highway facility stood at a lower level of value, But, at
the time, even this moderate cost appeared too great: and such
inevitable delays as might have been encountered appeared too long,
for the time of improvement was at hand, the demand of the public
was insistent, and the appropriated funds awaited expenditure in the
treasury. - !

mq:f: further widening is thus foreed the needed additional land
has rizen in value. There are more owners or occupants to deal with
and many of the new ones oceupy the very margins of the road where
they conduet various sorts of traffic-serving business, To some of
the owners the additional widening, required mainly for the accom-
modation of an inereased volume of passing traffie, is of little interest
and in their view will confer no new or greatly desired benefits. To
others, the widening Fmﬁ“md means the destruction of their property.
So the owners ask a higher price. g ; ;

Forced to act, the highway authorities decide to acquire an addi-
tional strip of land. As they must buy the front of the properties
affected, a price well above the average acma,cﬁ:e value of the neigh-
boring lands is demanded. And, because of the higher price and a
continuing competing demand of other needed improvements far
exceeding in cost all the funds of which they are assured, they decide to
acquire only the narrowest strip that wll physically accommodate
the widening fo be made immediately. If they should attempt to
pursue the more farsighted policy of acquiring sufficient width to
provide not only for the immediately projected improvement but also
for probable future widening, such excess acquisition, if resisted by
the E)uuduwnnm, could be accomplished only by exercise of the power
of eminent domain. In the latter case, the general attitude of the
courts that private property taken under the power of eminent domain
may not exceed that needed for public use would have an important
bearing, as many instances are of record where attempted takings by
condemnation in excess of that actually necessary for the physical
location and construction of definitely contemplated improvements
have been held unconstitutional by the courts. This obstacle, how-
ever, is not encountered in cases of excess taking that are accomplished
by agreement with the landowners without resort to the power of
eminent domain, i 2

Two other major situations frequently arise further to complicate
the right-of-way problem, particularly when it is found desirable to
establish a4 new highway alinement by cutting across existing property
lines. Such instaneces usually encounter not only a strong resistance
to the change by those who may be inconvenienced thereby, but also
generally involve, (1) the problem of remnants, i e., small parcels
that are separated by the road improvement from the main body of
land to which they were originally attached, and the value of which
to the owner is ni’icgnd to be destroyed or definitely impaired; and
[2) the question of denial of access rom adjacent lands to so-called
freeways, i, e., highways to which access is permitted only at certain
selected points as a measure for dealing with heavy streams of extras
local traffic.

e
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The remnant problem is an edpecially serious one in cities, Whether
a street improvement involves only simple widening or the opening
of a new alinement, a neat acquirement o precisely the lands required
for the improvement may leave the abutting owners in possession of
remnants, often narrow and irregular in shape, for which thers is no
really desirable use. Often their only possible use is for the erection
of sign boards, shanties, or some types of stand developments that are
usually unsightly and detrimental to the neighborhood., Such areas,
moreover, unable to support a useful building, cut off property which
otherwise would have street frontage. They thus not only have no
great value in themselves, but prevent benefits which otherwise
would accrue to nearby properties,

The remnants created by the construetion of rural highways
generally involve the cutting off from farms of areas that are too
narrow, small, or irregular for convenient and economical tillage. In
the case of heavily traveled roads, even quite large parcels separated
from the main body of farms may take on the aspect of remnants,
particularly where the lands affected are devoted to livestock pur-
poses, unless underpasses are constructed to afford safe access to the
parcels so cut off.  And, in some cases, the value of the land to the
owner may be substantially destroyed by the penetration of a high-
wu,% so that two remnants are formed, one on each side of the highway.

he problem with respect to freeways will arise with increasing
frequency in the future, in connection with efforts to restrict or deny
the right of access to highways from abutting lands. This is a com-
mon-law right in both England and the United States. The occasion
for srlfh roads of limited access has been previously explained in this |
repo

];t- Appears to be a principle upon which the courts enerally agres
that if the right of access to a street or highway from abutting land is
wholly denied the result may be equivalent to a taking of the property
itself and may entitle the owner to compensation accordingly., Where
complete denial of access is not invaﬁred, impairment may be eon-
sidered a proper element of damages. Therefore, it may be taken as
a fact that the cutting off of abutting owners from access to a highway
or street must either accumpanﬂ% by a payment of damages or by
the construetion of service roads that will furnish aecess at other
reazonably convenient points.

While this condition would seem to be reasonable with respeet to
premises served by an existing road that is incorporated into a freeway
or road of limited access, if the publie buys a nght-of-way for such a
road in a new location where highway service has not previously
existed it would seem illogical to permit the abutting lands to claim
d&magee: because of the denial of access thereto. Yet, unless there is a
change in existing law and a reversal of judicial opinion in many
States, the abutting properties will possess the same right of access to
new roads as to old ones.

While there is no question that publie authorities may close access
from abutting land to a street or highway with the consent of the owner
and upon payment of compensation or damages, there is, even in the
face of specific statutory authority, some question as to the power of
public agencies to deny the right of access without such consent., Such
nga;- 18 specifically conferred by a freeway law enacted in Rhode Is-

d in 1937 (Public Laws of 1937, ch. 2537). The text of this act,

1d4045°— 35— g
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which is the first law of this kind enacted in this country, is given in
% dix A, attached to this report. The English Hestriction of
ibbon Development Act of 1935 has similar provisions relative to
access, in its sections 13-16, inclusive, whing are reproduced in
appendix B.
other situation, already of more frequent occurrence than in the
past and sure to oceur frequently in the future, is that which arises
when it is desirable to acquire possession for the public of a strip of
land on each side of a highway, which is not required for the present
accommodation of the physical structure of the highway, but which
may become necessary for such purpose in the future and is needed
immediately for the purpose of regulating and controlling the use of
the land bordering upon the highway.

This may be desirable for aesthetic reasons. It unquestionably is
the best available measure for disposing of unsightly hllboards. Or,
it may be desirable as a measure of safety, intended to control, or at
least to set back from the trafficway, those bordering developments,
such as roadside stands, filling stations, taverns, dance halls, tourist
camps, and used-car lots, that, by causing the sudden stopping, turn-
ing, or emergence of vehicles upon the highway, are such prolifie
sources of dangerous accidents.

An anticipated new situation may arise through efforts by govern-
mental agencies to recoup all or part of the cost of highway and street
improvements by the resale or other dispozal of benefited lands in
excess of the need for the highways or streets aequired in advance of
their improvement. This may be referred to as “‘recoupment mkmsi.”
In support of the theory underlying such excess taking, there is usually
cited the successful use of the practice in England, in émnda, in some
European eountries, and at least one early experience in the United
States. A decision by the United States Supreme Court respecting
resort to such taking in the case of Cincinnati v. Vester (281 U, 5, 439),
indieates that its use is subjeet to definite limitations in order to avoid
infringement of rights guaranteed by the United States Constitution.
A digest of this decision, a brief statement of the terms of constitu-
tional provieions in eight States pertaining to this subjeet, and a
gummary of several outstanding examples of recoupment operations
are given in appendix C, attached to this report. b ]

The forai:lmng diseussion is designed to set forth briefly the diffi-
culties in the proper planning of highway and street improvements
encountered by governmental agencies because of the right-of-way
problem. These same difficulties have an equally retarding effect
upen other public improvements, such as parks, recreational facilities
glum elearanee, low-cost housing, and the reclamation of :nfurginai
and submarginal areas adiIMt to highways and streets. Land avail-
ability, more than any other single consideration determines the char-
acter and frequently the success of such projects. It is obvious that
the acquisition of land has not been given proper weight in planning
for public improvements by either the legislative, judicial, or adminis-
trative branches of the Government.

Highway authorities in many States, both State and loeal, operate
under rather definite statutory restrictions as to the maximum width
of right-of-way that may be acquired for highway or street improve-
ment purposes. These statutory widths were adopted in some in-
stances many years ago and have been allowed to remain in the
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gtatutes without change. Where such restriction is found in the
statutes of a State it is difficult for the highway authorities to acquire
rights-of-way in excess thereof re%ardless of what the traffic condi-
tions to be met may require. "fl'_tu aws of practically all of our States
pertaining to rights-of-way for highway and street improvements are
archaic. They are based in almost all cases on provisions that were
written into the statutes before the days of the automobile. They
definitely are inadequate insofar as the authority which thq%iqnnfﬂ
upon the public officials charged with the duty and responsibility of
providing highway and street facilities for present day needs is con-
cerned. :

It is easy to understand why changes in these laws have not kept
pace with the expanding needs for greater highway facilities due to
the development of the automobile and the phenomenal increase in
volume of motor-vehicle traffic upon the highways. History demon-
strates that legislative changes come about rather slowly. The same
is true with respect to the attitude of the judiciary, where precedent
is relied on to such a great extent. When we consider that the high-
way widths provided for in these statutes were adequate for all prac-
tical purposes less than 25 years ago, it is not difficult to understand
why we now find the right-of-way problem one of the most difficult
with which we have to deal. It is believed, therefore, that this will
be corrected. In fact, the legislatures of a few States already have
made very marked cha in the laws on this subject in the last few
years, and it 18 reasonable to assume that legislatures of other States
will do likewise. When the first Federal-aid road act became a law
on July 11, 1916, a number of States had no highway department,
and as late as 1920 thers were some States that had highway depart-
ments in name only, all highway work actually being in the hands of
county and other local officials. However, this has since been cor-
rected.

It is believed also that the courts will take a more liberal attitude
with respect to the taking of lands necessary for highway and street
improvements on a basis that will be recognized by them as including
within the term “public use” such additional areas as may be neces-
sary for future widening, safety, ]iarks, recreational, and sanitary
facilities, preservation of scenic values, and the elimination of un-
gightly rievelopmanta, such as billboards. In fact, while the courts
have uniformly held that the question of what constitutes a public
use is a judicial and not a legislative one, they nevertheless have sus-
tained the taking of wider widths of rights-of-way than were required
for the actual physical location of the traffic facility, and it is only
reasonable to assume that they will be more and more responsive to
the growth of traffic volume and the obvious necessity for expansion
of tﬁa highway facilities to accommodate that traffie. It even may
be that a few years hence we may find a disposition on the part of the
courts to take judicial notice of traffic volume, traffic congestion, and
the public need for expanding existing traffic facilities. In the case of
City of East Cleveland v. Nau et al. (124 Ohio State 433, 179 N. E.
187), the Supreme Court of Ohio said:

We would not disturb the reasonable discretion exercised by munieipal suthorl-

ties in the appropriation of excess lands adjoining a street improvement when
necessary for the furtheranee of that improvement; but we cannot sanction an
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arbitrary and unreasonable taking of excess prlva,t‘:e property for the contemplated
use, under the guise that it is necessary for the improvement, where the weight
of the evidenee showsa it to be otherwise,

The right-of-way problem could be greatly simplified and in a large
measure eliminated with respect to major highways and streets if
there were some central agency with sufficient funds and authority of
law to acquire the lands necessary for the improvement of such high-
ways and streets at a period substantially in advance of the time when
the improvements actually would be made. If this were done, then
the right-of-way previously acquired could be made available to the
highway authorities echarged with the duty of making the improve-
ments, either on a rental basis or at the price dpaid by the acquiring
a,gﬁnc.{'; plus the costs of such acquisition and any interest ;Ihnrgaa
paid thereon to the date of the use of the lands. Aequisitions by such
arency should include all areas, the need for which reasonably might
be anticipated for the physical construction of the improvement and
for necessary roadside gm‘alnpmunt, including probable future expan-
sions of the transportation facility itself. Such an agency would have
to be created by the Congress in order that its jurisdiction and au-

thority might be general throughout all of the States, and that ita”

operations could be on such a basis that it would be in whole or in
substantial part self-liquidating. This suggestion is discussed more
in detail in another part of this report.

Obviously, the right-of-way problem is rendered much more com-
plex and difficult beeause of the various reasons mentioned herein and
will continue to be so until such time as the changes necessary to
meet these difficulties shall have been made in the statutes relating to
the subject. To meet the problem fully will require legislative changes
in all of the States, together with some legislation on the part of Con-
gress, and it is believed that such legislation should be designed along
the following lines:

1. The statutes of each State should be earefully examined and
revised by its legislative assembly so that they will serve present
needs. Such revision should eliminate maximum widths which may
be acquired, and, il any speeific limit is prescribed it should be the
minimum and not the maximum. The authorities charged with the
duty of providing for highway and street improvements should be
definitely authorized and directed to acquire all necessary land in
advanece of the time for the physical construction of the improvements,
and should be provided sufficient funds for that purpose, or, if neces-
sary, should be authorized to meet the cost by some form of deferred
payment plan, or by long-term leasing arrangement with right of
purchase. Such authorities should be given the éght to enter upon
the lands to be taken and to begin eonstruction, and to leave the com-
pensation or damages to be paid for later determination by the courts,
gimilar to provision now in the statutes of North Carolina and a few
other States.

2. The powers conferred upon the authorities in each State charged
with the duty and responsibility of highway and street construction,
improvement, and maintenance should ineclude discretionary power
on the part of such officials to determine the width of right-of-way
to be acquired for any improvement to be undertaken, with specific
authority for such right-of-way to ineclude such lands in excess of
those which may be actually needed for the physical loeation of the
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traffic facility as will provide for safety, for reasonable roadside
development, recreational, sanitary, and other facilities, and for
future expansion of the transportation facility to meet the prospective
future needs of traffic. ; )

3. Consideration might be given by the Congress to the setting
up of a Federal agency for the purpose of aequiring necessary lands in
agvanca of highway and street improvements, as outli H{murﬂ in
detail elsewhere in this report. Such agency should have authority,
under proper restrictions, to make such lands available to State and
loeal highway and street authorities for rights-of-way and for develop-
ment for recreational, tourist, and the other facilities for the accommo-
dation of traffic, all on a bazis which would render such agency either
partly or wholly self-liquidating over a period of years,

FEDERAL ACTION DESIRABLE

Considering the needs in respect to highway and street improve-
ments deseribed in detail in this report, it 18 hcﬁevcd that the Federal
Government can most helpfully contribute to the important improve-
ments required in the following ways:

1. By facilitating the anquisﬂ.ion of adequate rights-of-way. To a
El'ant d the early obsolescence of the rural highways previously

uilt is due to the restrictions imposed upon their design by inadequate
rights-of-way. In cities, archaic street plans are in need of major re-
vision to permit the free flow of modern traflie. Far-sighted improve-
ments of both rural highways and city streets are everywhere blocked
by the inability of the States and local governments unaided, to pro-
vide the rights-of-way required; and there is danger that expedient
measures forced by the irresistible pressure of traffie, will result in
heavy new investment destined for early obsolescence.

The obtainment of proper rights-of-way-for the several kinds of
needed new facilities will involve a heavy present investment, but a
virtually permanent one, and one that will pay large dividends in the
avoidance of future expenditures in larger amounts.

The aid of the Federal Government can be practically extended by
supplying capital for investment in highway and street rights-of-wa,
on & scale suflicient to protect the facilities and provide amply for their
expected growth.

uch rights-of-way acquired with Federal funds at the request of a
State highway department, and in accordance with State and Federal
laws, could remain the property of the Federal Government subject
to lease by the State over a period of 50 years on terms that would in
that period amortize the initial cost. Representative State highway
officials with whom this suggestion has been discussed are unanimously
of the opinion that such a provision would not only be helpful toward
a solution of the difficult right-of-way problem, but would also be wel-
comed and utilized by the State governments.

Effectively to administer such a provision would probably require
the creation of a Federal Land Authority, having corporate status
with adequate capitalization and authority to issue obligations within

rescribed limits, which would be empowered to acquire, hold, sell, and
ease lands for stated purposes.

Problems of land acquisition similar to those deseribed as affecting
highways are also encountered in connection with public works of
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other categories carried out by the Federal Government, inde-
pendently and in cooperation with States and their subdivisions;
and in sueh connections their proper solution 1= equally basic to
guccessful administration and correspondingly difﬁcurit. {u CONMnec-
tion with such other public works the aid of the proposed Federal
Land Authority, if created would be similarly usaﬁﬂ and desirable.
Moreover, since the establishment of a proper relation between all
such public works projects in their uses of land is highly desirable,
the common sssociation of all with the proposed La.ncF Authority
might supply very effective means for promoting a reasonable coor-
dination. Through the control exercisable by the proposed Federal
Land Authority, for example, many such eonflicts as that indicated
as possible in Baltimore between the location of Federal slum-elear-
ance projects and Federal-aid street improvements might conceivably
be avoided (see p. 99).

In this connection it may be pointed out that the proposed aid of
the Federal Government could not be effectively employed in any
State in the absence of constitutional authority for the acquisition
of lands in sufficient amount to provide for anticipated future devel-
opments and the most desirable use of, and protection of, the publie
works investment, whatever ite nature.

2. By providing, in cooperation with the States and the War
Department, for detailed investigations leading to the designation of
n system of reasonably direct mterregional highways, with appro-
priate connections through and around cities, similar to the system
tentatively selected and deseribed in this report, and limited in total
extent to not more than 1 percent of the total mileage of rural high-
ways in the United States, without specific limitation in each State.
In view of the predominant national importance of such a system,
the Federal Government could reasonably contribute to its con-
struction in a proportion materially la?er than that in which 1t
contributes under the Federal Highway Act, but the administration
should remain under the Secretary of Agriculture through the ageney
of the Burean of Public Roads and the several State highway depart-
ments.

3. By continuance of cooperation with the States in the improve-
ment of the Federal-aid highway system and the elimination of
hazards at railroad grade erossings, with annual authorizations com-
mensurate with those previously provided,

4. By continuance of the program of secondary and feeder road
construetion, with ﬂ,pgl)mpriatiuns equal to, or larger than those
authorized for the fiscal years 1940 and 1941, to be e.xpnnded in such
way as to give effect to the principles enunciated in this report.

APPENDIXES

APPENDIX A. RHODE ISLAND FREEWAY LAW

AN ACT Relative to the Construction, Maintenanece, and Improvement of
Freewaya

[Ehode Island Public Laws, 1937 (Janoary Besslon), O, 2557

It iz enaoted h;}:he CGeneral Assembly as followe:.

Secrion 1. A Treeway iz a way especially designed for through traffic over
which abutters have no easement or right of light, air, or access by reason of the
fact that their grupert_}r abuts upon such way.

8ec. 2. The director of public works and the division of reads and bridges shall
have full power and authority to lay out, eatablish, acquire, open, construct,
improve, maintain, discontinue, and regulate the use of freeways within this state
in the same manner or manners in which said director and ssid division, respec-
tively, may now lay out, establish, acquire, open, construet, improve, maintain,
discontinue, and regulate the use of highways within the state. id director and
division shall also have any and all other additional suthority and power relative
to auch freeways as they now respectively poesess relative to highways, ineluding
the authorit.g' and power to acquire or accept title to the lands or right-of-way
needed for the same,

Spc. 3. Where an existing highway has been designated as or included within
& freeway by the said director or division, existing easements of aeccess, light, or
air may be extinguished by purchase or by taking under eminent domain, im
accordance with any existing method now exercised by said director or said division
in pumhuin%.cnr taking land for highway purposes, Access to such freeway from
any exieting highway, road, or street may be regulated and restricted by the said
direetor or eaid divieion of roads and bridges, Access to any such freeway from
any new highway, road, or street shall be subjeet to the consent and approval of
said director a,ncrsn{d division.

Bec. 4. This act shall take effect upon its passage, and the passage of this act
ahall be considered supplementary and in addition to any and all other powers
now exercised by the direetor of public worke and the division of roads and bridges

APPENDIX B. RESTRICTION OF RIEBON DEVELOPMENT ACT, 1935,
GREAT BRITAIN

® * * & ¥ * %
ACQUIRITION OF LAND

13. (1) Any highway authority may scquire any land within two hundred and
twenty yards from the middle of any road the aequisition of which is, in their
opinion, necessary for the purposes of the construction or improvement of the
road or of g;revanting the erection of buildings detrimental to the view from the
road and, i theg are unable to do so by agreement on terms which are in their
opinion reasonable, they may purchase the land compulsorily by means of an
order (in this Act referred to as a “eompulsory purchase order’™) made by them
and confirmed by the Minister and the provigions of sections one hundred and
gixty-one and one hundred and sixty-two, one hundred and seventy-four and
one hundred and seventy-five of the Local Government Act, 1933, and of para-
graph (a) of section one hundred and seventy-nine of that Act, shall apply with
respect to any such order in like manner as they apply to ordera to be confirmed
by the Minister of Health under that Act:

Provided that the Lands Clauses Acts and the Aequisition of Land (Assesement
of Compensation) Aect, 1919, as incorporated in the order, shall be subject to the
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following modifieations, that ie to say, in determining the amount of ANY ©Om-
pensation—

fa) the arbitrator shall have regard to the extent to which the remaining
contiguoua lands belonging to the ssme person may be benefited by the
purpose for which the land is authorized be acquired, and in particular
(without prejudice to the generality of the foregoing provigions of this
paragraph) shall, in the ease of land authorized to be aequired for the widening
of any road, set off against the value of the land to be acquired any increase
in the value of other land belonging to the same person which will accrue by
reason of the ereation of o frontage to the road as widened; and

(b) the arbitrator shall take into ageount and embody in his award an
undertaking given by the highway authority as to the use to which the land,
or any part thereof, will be put,

(2) Any highway authority may acquire by agreement any land in the neigh-
bourhood of any road being land which they consider it deeirable to acquire for
the purposes of preserving the amenities of the locality in which it ls situsted
{iheluding the pl:l?{rﬁl} of preventing the erection of buildings detrimental to the
view from the road).

(3) The following provisions shall have effect with respect to the acquisition
of land under the powers conferred by this section, and with respect to land
aequired under those powers—

(a) except for the purposes of the construction or improvement of a road,
a highway suthority shall not, under the said powers, sequire compulsorily
any land which is required to be retained as part of a park, garden, plepsure
ground, or home farm attached to and vsually oceupied with & mansion house,
or is otherwise required for the amenity or eonvenience of any dwelling house
existing when the BDII'IEIJ]SD]‘}' purchase order is made, or which is for the time
being subject to conditions restricting the planning, development, or nse
thereof imposed by any agreement enforceable under seetion thirty-four of
the Town and Country Planning Act, 1932;

(b) whenever land iz mlfu{red by a h[ﬂww authority under the said
powers, the authority shall furnish to the Minister, in a form approved by
him, sufficient tioulars of the purposes for which the land is asquired and
of t.Fm manner in which it is intended to be used for those purposes and the
said partieulars shall be go furnished in the ease of land to be acquired by
means of a compulsory purchase order by specifying them in the order sub-
mitted to the Minister, and in any other case in such manner as the Minister
may direct;

(2] a highway authority shall not have power to use in any manner other
than that specified in the particulars furnished under the last foregoing
paragraph or to let, gell, or exchange any land which has been asquired by
them under the said powers for the purposes of preventing the erection of
buildings detrimental to the view from a road or for any of the purposes
apecified in subsection (2) of this section unless they are authorized to do so
by an order made by the Minister of Health, and, exeept in the gase of an
order authorizing the letting of such land for a term not exceeding seven
vears for purposes specified in the order, being purposes which, in the opinion
of the Minister of Health, are consistent with 51& pregervation of the amenities
of the loeality, any such order shall be provisional only and shall not have
effect unless and until it is confirmed by Parliament.

(4} The powers eonferred upon highway authoritiee by secfion one of the
Roads Improvement Act, 1925 (which relates to the planting of trees and shrubas
and the laying out of grass marging), may be exercised upon any land acquired by
a highway authority under this section notwithstanding that the land does not
form part of the highway.

(6) Where any highway authority are authorised by an order confirmed under
this section to purchase land compulsorily, then, at any time after notice to treat
has been served, the authority may, after giving to the owner and to the occupier
of the land not less than fourteen daye’ notice, enter on and take possession of the
land or such part thereof as is specified in the notice, without previous eonsent or
compliance with sections ty-four to ninety of the Lands Clausea Consolidation
Act, 1845, but subject to the payment of the like compensation for the land of
whieh possession is taken, and interest on the compensation awarded, as would
have been pavable if those provisions had been complied with.

(6) Bave as is provided in the seetion of this Act next following, nothing in
this section ahall authorise the eompulsory acquisition of any land which is the
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roperty of any local authority l[induﬂing any drainage board) or has been aoguired
E}r any statutory undertakers for the purposes of their undertaking.

14. (1) Bubject to the provisions of this seetion, 8 sompulsory purchase order
under the last foregoing section may authorise a highway authority to aequire
compulsorily, subjeet to sueh econditions (ineluding conditions as to the persons
by whom any works are to be constructed or maintained) as may be imposed by
the order, a right upon, under, or over any land which is the property of any local
authority {(including any drainage board), or has been acquired by at.a.{ut.n:y under-
takera for the purpose of their undertaking, if the acquisition ig—

(a) for the purposes of the construction of any bridge (not including the
reconatruction or alteration of an existing bridge) upon, under, or over such
land or of the approaches to any such bridge; or

(b) for the purposes of any svatem of road drainage.

(2) A compulsory purchase order for the acquisition of any right for the pur-
poses specified in the last foregoing subsection shall be made subject to such con-
ditions as the Miniater, after consultation with the losal authority or statutory
undertakers from whom the right s to be acquired, considers necessary for securing
that the bridge and approaches or the drainage system, as the case may be, to be
conetructed will be so designed, constructed, and placed as to aveld unreasonable
interference with the funetions and future development of the local authority or
statutory wndertakers and shall provide for the bridge and approaches or the
drainage syvetem, as the casge may bhe, being construeted and maintained, exeept
ao far as may be otherwise agreed, at the expense of the highway authority;

Provided, that in the case of any such order authorizing & highway authority to
acquire & right for the purpose of substituting a bridge for any level crossing over
a railway, the provisions of sections six and seven of the Brlcﬁgm Act, 1929, shall,
as set out with modifieations in the Fourth Schedule of this Aet, apply with respect
to the apportionment of the expenses of the construction and maintenance thereof,

(3} ere by means of a compulsory purchase order a highway authority has
agquired from ugj' loeal authority or statutory undertakers a right for any of the
purposes specified in subsection (1) of this section, any additional expense whieh
in thereafter, in consequence of the construction of the hridﬁ or approaches or of
the drainage system, as the case may be, incurred by the local authority or
statutory undertakers in connection with the widening or alteration upon land

‘which was vested in them before the confirmation of the order of any railway, canal,

inland navigation, doeck, harbor, works, or apparatus belonging to them, shall be
defrayed by the highway authority, and any question whether such additional
expense has been so incurred or as to the amount thereof shall, in default of
agreement, be determined by arbitration.

{4) A compulsory purchase order for the aequisition of any right for the pur-
poses apecified in paragraph (b) of subseetion (1) of this seetion shall be made,
subject to such sonditions as the Minister considers necessary for sscuring that no
road shall be drained into any watercourse under the eontrol of a drainage board
without the coneent of that board or into any reservair, river, canal, dock, harbor,
basin, or other work which belongs to or is under the jurisdiction of any loecal
authority or statutory undertakers without their consent.

L] * * * £ & ®

15. Where land subject to restrictions in force under section one or section two
of this Aet is acquired by & highway authority by meane of an order made under
this or any other Aet authorizing compulsory purchasea of the land, any com-
pensation payvable in respect of any estate or interest in the land shall be assessed
84 if the restrictions were not in foree if eompensation in respeet of injury to that
estate or interest occasioned by the restrietions has been paid under this Act
nl‘.‘.lthvv!.",ar to the person having that estate or interest nor to any of his predecessors
in title.

PARKING PLACES AND MEANE OF ACCES3

16. (1) Thaip-owera of a local authority under section sixty-eight of the Publie
Health Aet, 1925 (which relates to thy:rm'jmon nfﬁurklnﬁ places for the purpose
of relieving or preventing eongestion of traffic) shall inelude power to provide and
maintain buildings for use s i:-arking places, and to provide and maintain under-
ground parking places for the like purpose and alao to provide and maintain eloak-
rooms and other conveniencea for use in connection with parking places, and in
that section the expression “parking place” shall be construed accordingly as
ineluding such buildings, underground parking places, cloakrooms and other
tonvenienees, so, however, that for the purposes of that section an underground
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parking place shall not be deemed to be part of & street by reason only of its being
situated under a street.

{2} The powers of a local authority under the said section sixty-elght to acquire,
utiliss, and adapt land shall includi wers to acquire, utilise, and adapt land
{including any right in, over, or under land} for the purpose of providing means of
entrance to and egress from any parking place and, notwithstanding anythin
in subsection (4) o? the said section, the said power to adapt land shall include
power to adapt land being part of s street for the purpose aforesaid with the
eansgent of the suthority or person respemnsible for the maintenance of the street.

(3) The powers of a local authority under the eaid section sixty-eight shall
inelude powers to let for uee as a parking place any parking place provided by
them not being part of a street.

(4) Subsection {6) of the said section sixty-eight (which relates fo the power of
local authority to make regulations as to the matters therein specified) shall have
effect aa if for the word “regulations’ there were therein substituted, in all places
where that word ooours, the word “byelaws™ and in relation to any byelaws made
under the said subsection references in section two hundred and fifty of the
Loeal Government Act, 1083, to *the confirming authority” shall be construed as
references to the Minister of Health,

" # * * * ¥ *

APPENDIX C. EXCESS CONDEMNATION FOR PURPOSE OF
RECOUPMENT

BUPREME COURT DECISION, BTATE CONSTITUTIONAL PROVIBIONS, AND
EXPERIENCE IN PEACTICE

Following is a digest of the decision of the Supreme Court of the
United States in the case of Cincinnati v. Vester (281 U. 8. 439

{1929)):
E S L] * *® * *® £

These three cascs were heard together. The suits were brought by owners
of land in the city of Cineinnati to restrain the appropriation of their property
by the eity, upen the grounds that the taking was not in secordance with the
applicable provisions n{gt.he eonstitution and statutes of Ohio and would eonsti-
1.1.11].1 a deprivation of property without due process of law in violation of the four-
teenth amendment, it being alleged that the appropriation was not for a pui?]m
use, Under the law of Ohio these guestions could be ralsed ong 1-5; n:gum:uun
proceedings. P. C. C. & St L. Reilway Co. v. Greenville (60 O, 8. 487, 496);
Sargent v. Cincinnati (110 0. 8. 444}, orecs in favor of plaintiffa for a por-
manent injunetion were entered in the district eourt and were affirmed by the
cireult court of appeals (33 F. (2d) 242). This court granted writs of cerfiorari,
280 1. B. H45.

" ® * * * * *

The eontroversy relates to what is known as “‘excess eondemnation,” that is,
the taking of more land than is needed to be occupied by the improvement
directly in eontemplation. The comatitution of Ohio provides {art. XVIII,
sec, 10): I {

A anunicipalit}r appropriating or otherwise acquiring property for public
use may In furtherance of such public use appropriate or Acquire an excess OVer
that actually to be oeeupled by the improvement, and may sell such excess with
such restrictions as shall be appropriate to preserve the improvement made.
Bonds may be issued to supply the funds in whole or in part to E:}r for the excesa
property so appropristed or otherwise ac uired, but sald bonds shall be a lien
only againet the property so acquired for the improvement and excess, and they
shall not be & ltaxla-}ihty of the municipality nor be included in any limitation of
the bonded indebtedness of such munieipality preseribed by 1&1:.

& * L] * *

Among the statutory provisions of Ohio relating to the eondemnation of prop-
erty hn:.r %nunicipa.l unrjg?mii'at.iuns is the following with respect to the declaration
of the purpose of the appropriation (General Code of Ohio, sec. 3670)

" 4Bpe. 3679, Resolution shall be passed. When it ls deemed necessary to ap-
propriate property, couneil shall pass a resolution, declaring guch intent, defining
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a
the purpose of the appropriation, detting forth a pertinent description of the land,
and the estate or interest therein desired to be appropriated. For waterworks
purposes and for the purpose of craatinﬁ reservoirs to provide for a supply of
water, the council may appropriate such property as it may determine to be
necessary.'”

The excess condemnation of the properties in question is proposed by the reso-
lution adopted by the city counell, but the purpose of the appropriation s stated
in the resolution only in the most general terma as being “in furtherance of the
gaid widening of Fifth Street'” and “necessary for the complete enjoyment and
preservation of said public use,” The nrdinanceu}:mﬂdinq or the sxesss Appro-
priation wae not more apecifie, declari aimﬁlg at it is “in furtherance of the
publie use,” deseribed as the widening of Fifth Street, and “for the more oomjplete
enjoyment and preservation of the benefits to accrue from said public use.” In
what way the excess condemnation of these properties was in furtherance of the
widening of the street, and why it was neceasary for the complete enjoyment and

reservation of the public use of the widened street are not stated and are thus
eft to aurmise,

The plaintiffs alleged in their bills of complaint that the excess condemnation
ia “a mere speculation upon an antieipated inerease in the value of the Pmpartiea
adjacent to said improvement,” and that the properties were taken “‘with the
design of reselling the same at a profit to private individuals to be used for private
purposes, and no use of said property by or for the publie is intended or con-
templated.” The answers of the city denied these allegations and summed up
the position of the city by sa}rin% that the application of the principle of excess
condemnation in these eases would enable the eity (1) *to further the appropriate
development of the south side of Fifth Street"” by using or diapoaing of the exceas
properties in tracts “with such size and with sueh restrietions as will inure to the
pub?:':!c advantage,’ and (2) that the inorease in value of the pro ied in question
which may accrue by reason of the improvement contemplated by the elty "will
pay in part the very heavy expense to which the city will be put in effecting the
improvement.'

* & & * ® +* *

The eity argues that in resorting to excess condemnation legislative bodies
generally have had in view the following three purposes (1) the avoidanee of
remnant lots, (2) the preservation and amplification of the improvement, and (3)
the recoupment of expense from inereased values. Both the distriet court and
the circuit court of appeals concluded that the theory of remnants, and of the
protection and ]grea:ermuan of the improvement, were not apﬁlaimhle to the
present cases.  Hoth courta considered that the sole purpose of the eity was the
recoupment by the resale of the properties in question of a | part of the
expenge of the street widening. In thie view, both ecourts held that the excess
condemnation was in violation of the constitutional rights of the plaintiffs upon
the ground that it was not a taking for a public use “within the meaning of that
term a8 it heretofore has been hﬂrd to justify the taking of private property.”
The circuit court of appeals added that the provision of the Constitution of Ohio
relating to excess condemnation, supra, “would seem to mean in furtherange of
the normal use to which the property that is occupied by the improvement is
devoted—here the use and preservation of the street for the purposes of travel,”
and the eourt held that if the provision means that property may be taken “for
the urpose of selling it at & profit and paying for the improvement it is clearly
InvaELLd,

In this eourt, the city challenges the propriety of the assumption upon which
these rulinga helow were based, that is, that the city was proceading on the theory
of the recoupment of expense by resale of the properties, While contending that
this would be a valid purpose under the constitution of Ohio, and would constitute
a taking for public use and therefore would be consistent with the fourteenth
amendment, the city insists that its purpose in the present cases cannot thus be
delimited. The ecity calls attention to the general statements in the resolution
and ordinance adopted by the eity couneil and declares that these broad declara-
tions eonstitute “practieally all the evidence which directly shows the purpose of
the pity."” While reference ia made to what ia said in ite pleadings with respect
to its position, the argument for the eity adds that “obviously an impersonality
guch as 8 eity cannot very well testify ag to what it plans and hopea are.” The
court is asked to take judicial notiee of certain desirable objects which the eit
might have in view. The city urges that, when the improvement is complete
the city couneil will doubtless be in a poaition to determine what sized tracts and
what kinds of restriction will be best suited for the harmonious development of the
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south side of Fifth Btreet. But the city also insists that it may never resell the
exoess; that it is not compelled to do o by the constitution; that the question is
one to be determined in the future; that recoupment ean ecome only from a sale,
and that until by some act the eity evideneces an intent to gell it cannot be said to
be proceeding only on a theory of recoupment, The city says that it may preserve
the public uae in many waya, and that sale with restrietions is one that may here-
after be chosen, but that there is no warrant upon this record for discarding every
possible uee in favor of a use by sale that may, among other things, result in a
poszible recoupment.

We are thue asked to sustain the excess appropriation in these cases upon the
hare statements of the resolution and ordinanee {‘IthE eity council, by considering
hypothetically every possible, but undefined, uze to which the eity may put thesa
properties, and by determining that such use will not be repugnant to the rights
aecured to the property owners by the fourteenth anmad.lm:u'ﬁ We are thua either
to assume that whatever the eity, entirely uncontrolled by any apecific statement
of its %u oge, may deeide to do with the properties appropriated, will be wvalid
under both the Btate and Federal Constitutions, or to set up some hypothesis as
to uge apd decide for or againet the taking aceordingly, although the assumption
may be found to be foreign to the actual purpose of the appropriation as ultimately
discloged and the appropristion may thus be sustained or deleated through & mis-
conception of fact.

It is well established: that in eonsidering the application of the [ourteenth
amendment to eases of expropriation of private property, the question what is &
publie use is & judicial one. In deciding sueh a question, the eourt has appropriate
regard to the diversity of loeal conditions and considers with great reapect legisla-
tive declarations and in particular the judgments of State courts as to the uses
considered to be public in the light of local exigencies. But the question remains
& judieial one which this court must deeide in performing its duty of enforcing the

rovigions of the Federal Constitution. In the present instance, we have no
egislative declaration, apart from the statement of the eity couneil, and no
judgment of the State court as to the partioular matter before us.  Under the
provizion of the constitution of Ohio for excess sondemnation when a city acquires
property for public use, it would seem to be clear that a mere statement by the
couneil that the exeess eondemnation is in furtherance of such use would not be
concluaive. Otherwige, the taking of any land in exeess condemnation, although
in reality wholly unrelated to the immediate improvement, would be sustained on
& bare recital. This would be to treat the conatitutional provision as giving such
a sweeping suthority to municipalitics as to make nugatory the exprese eondition
upon which the anthority is granted.
® " ¥ * * * *

* * * Tf is an established principle governing the exerciee of the jurisdic-
tion of this court, that it will not decide important constitutional questions unnee-
esgarily or hypothetically., FLéverpool, New York & Philadelphic Steamshe
Campany v. Commissionera of Emigration, (113 1. B, 33, 39); Siler v. Lam'auiii
& Noshrille Rodlrood Compeny (213 U, 8, 175, 191, 193); United States v. Dala-
ware & Hudson Company (213 1. 8. 368, 407). The present cases call for the
a,?pliﬂa!.iou of thiz prinsiple, Questions relating to the constitutionsl validity
of an excess condemmnation should not be determined upon conjecture as to the
econtemnplated purpose, the objeet of the exeess appropriation not being set forth
as required by the looal law,

We conclude that the proceedings for excess condemnation of the propertiea
invelved in these suits were not taken in conformity with the applicable law of the
State, and in affirming the decress below upon this ground we refrain from ex-
pressing an opinion upon the other guestions that have been argued.

BTATE CONSTITUTIONAL AMENDMENTS

The decision of the Supreme Court came after the adoption of
amendments of the constitutions of seven States, which specifically
authorize the exeess taking of land and its resale under certain condi-
tions; and it was followed by an amendment of the constitution of
Pennsylvania to the same effect.

The first of the State constitutions to be amended was that of
Massachusetts in 1911, This was followed in 1912 by Ohio and Wis-
consin, in 1913 by New York, in 1916 by Rhode Island, in 1928 by
Michizan and California, and in 1933 by Pennsylvania.
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In California, Massachusetts, New York, Pennsylvania, and Rhode
Island the acquisition of land outside the boundaries of a highway is
limited. California autherizes the State or any of its cities or counties
to condemn land “in and about and along and leading to public works
within 150 feet of the public work or improvement, provided that
when parcels lie only partially within the 150 feet such portions may
be acquired which do not exceed 200 feet from the closest boundary.”

Massachusetts provides that more land may be taken by the com-
monwealth, county, or city than is needed for the actual construction,
Ergn::lnd that no more land is to be taken than is needed for suitable

uilding lots on both sides of the street.

New York authorizes cities and counties to take more land than is
needed for actual construction provided that no more land shall he
taken than is needed to form suitable building sites.

Pennsylvania authorizes cities to take more land than is needed for
actual construction and also restriets the taking to land not more than
sufficient for suitable building sites. It further restricts the authority
to streets conneeting with bridges crossing, and tunnels under, streams
which form State boundaries, and to & point not more than 3 miles
from the approach to any such bridge or tunnel.

Rhode Island authorizes the State, city, and town to acquire more
land than is needed for public purposes, but confines the taking to
lands sufficient for suitable building sites.

Ohio authorizes municipalities to take for public use property in
excess of that actually occupied by the improvement. 'Fhe surplus
may be sold with appropriate restriction to protect the improvement.

Wisconsin authorizes the State or its cities to condemn lands in and
about and along and leading to public works, and after the eompletion
of the improvement, to sell the remainder with restrictions protecting
the Improvement,

Michigan provides that municipalities may take land adjacent to
an Improvement which is appropriate for securing the greatest public
advantage from the imgmvemant.. The surplus may be sold with or
without restriction. Thus, Michigan provides constitutional sanction
of recoupment condemnation with less restriction than any other State.

Thus the object of the constitutional amendments mn California,
Massachusetts, New York, Pennsylvania, and Rhode Island, appar-
ently is to prevent the formation of unusable remnants along a street
improvement. In Ohio and Wisconsin, in addition, restrictions ean
be imposed on the future use of real estate, while in Michigan these
objectives and recoupment as well seem to be permissible.

Although there are these contitutional provisions in eight States,
and stnt.ut.o? Igmvisinns in seven others []gelawam, Minois, Indiana,
Maryland, Nebraska, Oregon, and Virginia), the right to acquire

marginal land in connection with highway development is still very
hmlted: The right to resell a surplus of ﬂ;,m:] taken iz still more cir-
eumscribed ; and the right to condemn private property solely for the
purpose of recouping the cost of a publie-works improvement is left
open to question on the point of constitutionality by decision of the
highest court. Even to prevent the creation of land remnants and
to protect improvements by use of the power of eminent domain, in
most States will require constitutional amendments.
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OUTETANDING INSTANCES OF RECOUPMENT TAKINGS

The Enalish experience.—The first attempt of exeess condemmation
for recougmmtxpurpmm was made by tI}:e Metropolitan Board of
Works, which had charge of public improvements in London from 1857
to 1880, This organization applied directly to Parliament for authori-
ty to condemn land in each instance. During this period, the board
widened 14.13 miles of streets in London, condemning land worth
$58,850,000; it recovered $26,608,000 from the sale of surplus land,
which was 43.5 percent of the construction cost.

Northumberland Avenue improvement.—This is the only street open-
ing or improvement in London where it has thus far been possible to
recoup the entire cost of the project. Northumberland Avenue was
opened through a section of rather low economic development between

rafalgar Square and the Embankment. Expensive properties and
established businesses were not involved; the property was therefore
acquired at a reasonable cost. The avenue created new economic
u%ﬁitiﬂs in its neighborhood and it was thereby possible to dlSPrDEvEI of
frontages at good prices, The project was completed in 1875 at a
cost of £711,011 including the price of the land. The recovery from
the land was £831,310. sl‘hev profit to the public was about £120,000
or $600,000. ) ; i

g‘he Kingsway improvement.—The nggg&}f is & wide thoroughfare
connecting Holbern and the Strand. e improvement was pro-
posed in 1836 but was a matter of controversy until, in 1899, when the
=erious opposition :::1 I.hu project was finally eliminated and the em-

owering law enacted. :
k The IEW gave the London County Council power to condemn more
land than was actually needed. This land could be taken specifically
to recoup the cost of the undertaking, to protect the Jumpm‘r'ﬂl-:lnﬂillbtu
and to secure sites for necessary housing. The excess land co dd be
sold or leased at any time within 80 years, and was gubject to desig-
rotective restrictions. Foay

nm’[‘?hdepstreet itself was about three-fourths of a mile in length I_?,Endd
100 feet wide. About 600 estates were acquired and demolis h
entailing the freeholds, leaseholds, or trade interests of about 1,50

persons.  Over 6,000 persons of the working class were displaced ﬂindﬁmi
to be rehoused. The area dimcﬂff affected comprised 28 acres, o Li?id'm

15% meres constituted the surplus to be ]e&sacL or sold as El t.mﬁ
gites. From these lands the London County Couneil is un B'lﬁi 00

to receive about £143,000 annually 1n ‘gmumi rents and the Eul mgs[.
erected on the lands have cost approximately £5,000,000. ]ium o
£066 a year is received by the council in respect of betterment ¢ argmd

A total of £735,507 has been received from the sale of sites tmf
other sites valued at £225,191 were transferred in gcptlemcnd fi}
claims on a reinstatement basis. The total debt charges mcurr::d ﬁ:
the improvement to March 31, 1936 (£5,200,563), plus tl'ESTl { e
outstanding &t that date £3,208,607), amounted to g i
Against this the aggregate rents received, plus the value of the lease
gites, amounted tomgt’i,ﬂﬂﬂ,ﬂm. The difference (£2,408,239) may
therefore be said to represent the net cost to the taxpayer up to
March 31, 1936,

| London County Council Act, 1897, 80 and &1 Vietoria, cap. 341
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Paris, France.—The decree of 1852 gave to the city of Paris the
power to use excess condemnation in its improvements, Tt iz not only

rovided that fragments of land, unsuitable for development, were to
Ee condemned, but also that land outside the lines of an improvement
could be taken where needed to replat these remnants. Between
1852 and 1869, among others, Baron Hausmann, as prefect of the
SBeine, executed improvements which left the city of Pariz indebted
to the extent of some 2183,200,000, 56.25 miles of new streets being
constructed with an average width of about 80 feet. The city con-
demned land worth $259,400,000. In 1869, the city had sold part of
the land which it did not need for $51,800,000 and had on hand
728,000 square yards valued at $14,400,000, 390,000 square yards of
surplus land having been a_mqmra&‘ by the discontinuance of old
streets which had cost the city nothing. Therefore, in the building
of 56.25 miles of streets, the city had recovered about one-fourth of
what it had paid or:.ginaily for the land.

Brussels, Belgium.—In 1367, a law was passed in Belgium granting
cities the right to condemn land, not only needed for public improve-
ments, but also for a surrounding zone to improve sanitary conditions
or to protect public improvements. To relieve the congested cit
of Brussels, the statute facilitated the construction of a throug
highway. The work, commenced in 1868, was completed in the late
seventies and forms the present new or inner boulevards. Many of
the loans which were advanced by the city to enm}ura.%’e development
of adjacent Fmpn_artms were never repaid, the public being forced to
take over half-finished buildings and complete them. As a net result
a public debt of some $50,000,000 accrued. In 1904, the city had
title to about 400 huildin%-a with a net debt of $6,400,000, about a
million dollars in excess of a resale price. Several similar undertak-
ingf{in the early eighties resulted in a like financial loss.

Montreal, Canada.—The eity of Montreal, Canada, has carried out
three excess condemnation projects. L

The first of these improvements was the extension of 5t. Lawrence
Boulevard from Notre Dame Street to the river front. This new
highway covered an area 67 feet wide and about 650 feet long. In
1612 the city condemned all land lying between the north line of this
highway and the next parallel street for an average depth of about
756 feet. A similar zone was taken on the south side of the new
thoroughfare, The purchase price was $690,850 for 102,002 square
feet of condemned land. Of this 49 258 square feet were used for
street purposes, the surplus being sold at public auction for $722,194;
the cost of sale amounted to $6,344; the city therefore, made a
profit of $25,000 which could be applied to construction costs.

The area of land taken in the two other projects was somewhat
larger than in the St. Lawrence Boulevard instance, but the profit
n,c]r_;'ming was small, being $12,817 for one sale and $16,780 for the
other,

In 1913, Montreal embarked upon a fourth project, in the opening
of the St. Joseph Boulevard Improvement. About 794,000 square
feet of land were acquired at a cost of about $2,500,000. The gurplus
land constituted an area of about 100,556 square feet.

The Muassachusetts Back Bay Flats reclamation projeel.—Qver 60
'Bm ago, the State of Massachusetts reclaimed the so-called Back

ay Flats, which were lowlands washed by tides from Boston Harbor,
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The lands were absolutely unusable; in fact, their existence prevented
the efficient use and development of the harbor. The State condemned
the area, drained it, and provided proper protection with the result
that usable land was created. A large portion was sold at a profit
to the State. In a teat case the court of Massachusetts upheld the
project as constitutional.

ﬁhﬂadelphm, Pa.—An effort to take marginal land for the pro-
tection of an improvement began in Philadelphia in 1903. In 1807,
Fairmount Parkway was begun, and the legislature passed a law
ivins the city the right to take property within 200 feet of the
oundaries of the improvement. In 1912, the city condemned certain
areas abutting on the parkway. Such land-taking was declared
illegal in 1913 in the case of the Pennsylvania Mutual Life Insurance
Co. v. City of Philadelphia (22 Pa. Dist. Reports, 195). However
the city continued the work by purchasing without condemnation all
the land possible, and by 1916 had acquired all but about 160 of the
1,000 parcels desired. After this unfavorable decision, the attempt
to obtain legal sanction for marginal condemnation was continued,
and in 1933 Pennscf'lvnma adopted a constitutional amendment
permitting the extended use of the power of eminent domain.

@)



