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ANNUAL REPORT OF THE BUREAU OF PUBLIC ROADS

Factors Affecting Progress
Hi YEDERAL-AID HIGHWAY PROGRAM and highway construction with-
out Federal assistance reached uew high levels in the fiscal year 1954.2 Both

the dolar volume and actual physical improvements showed a substantial in-
crease over the preceding year, continuing a trend that has existed each year
since the end of the war, with the exception of 1951. There was an increase in
funds available for highways, keener competition among contractors for jobs,
a decrease in bid prices, and a nationwide demand from highway users for more

rapid highway improvement.
Contractors seeking highway work were numerous: The number of bids per

job averaged 6.9 as compared with 5.3 in the preceding year. The decline in bid
prices, which began in the final quarter of the preceding fiscal year, continued
throughout the fiscal year 1954. At the end of the year prices were 8.9 percent
below the peak of 1958. This resulted from keener competition, and possibly from
the number of jobs of larger size. Costs to contractors for labor, materials, and
equipment increased slightly.
The number of motor vehicles, the volume of traffic, and congestion continued

the rapid growth that began at the end of the war. Motor vehicles registered
jnereased by 3 million in the calendar year 19353. An increase of 1.8 million in
1954 was expected to bring the total to over 58 million vehicles. Mileage traveled
on all roads and streets increased 3.8 percent during the fiscal year.
The most significant trend of the year was the increasingly strong demand

that steps be taken to make our highway systems adequate within the shortest
possible period. Results of the national highway study conducted by the Sub-
committee on Roads of the Committee on Public Works of the House of Repre-
sentatives were presented to the Congress when it convened in January. Testi-
mony of representatives of industry, agriculture, defense agencies, and highway-
user groups and of State and city officials all showed that a greatly enlarged
highway program was needed. Particular emphasis was laid on the need for
improvement of main arteries interconnecting cities and for express highways in
cities. Few proposals of public policy have aroused such strong support from
so many sources as was presented for an enlarged highway program.
As a result of this presentation, and continued support at hearings on specific

legislation, the Congress authorized a much enlarged Federal-aid program for
the fiscal years 1956 and 1957 which was approved by the President on May 6,
1954. The general provisions of this legislation are summarized on page 3.
The legislation met with widespread approval, but neither Congress nor high-

way officials regarded it as a full solution of highway problems. One of its pro-
visions required that the Secretary of Commerce submit to Congress a compre-
hensive report on highway problems not later than February 1, 1955.
There followed a series of events that give premise of more complete consid-

eration of highway problems than ever before, and of more adequate provision
for highways by the States and the Federal Government. On July 12, 1954, Vice

1 The fiscal year extended from July 1, 1953, to June 30, 1954.
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President Nixon delivered an address, from hetes prepared by the President,
before the Governors Conference at Bolton Landing, N.Y. Tie urged that steps
be taken toward so omore adequate highway program,
The Governors Conference, stirred fo netion by the urgency of the President’s

statement, appoitded a committee to study the problent and make recommenda-
lions lo the President,
Ju Angust the President created an advisory committee, leaded fy General

Lucius D. Clay (retired), to help him sotve State-Federal problems relating
(o highways. Hie also appoiited a Federal Interagency Committee to study
highway policy.
The American Association of State Highway Ofliciats and other mutional gronps

indicated an active interest in giving effect to the President's recolmmendation
that there be “* * * n grand yan for a properly articulated system that solves
the problems of speedy, sate, transcontinental (raivel—intercity communication—
access highways—and farm-to-market movement—metropolitun area conges-
tion—bottlenecks—and parking.”

New Highway Legislation
The Federal-aid Highway Act of 1954, approved May 6, 1954, authorized the

largest Federal-State cooperative highway program in history. For improve-
ment of the Federal-aid systems there was authorized $875 million for each of the
fiscal years 1956 and 1957, an increase of 52 percent over the highest amount in
mny previous year. The funds for 1956 were apportioned and made available to
the States on July J, 1954, 6 months ahead of the usual time of apportionment,
in order to accelerate highway improvement. A comparison of funds author-
ized by the act of 1054 with those of the act of 1952 is shown in the table below.

Funds authorized by the Federal-aid Highway Acts of 1952 and 1954

Act
of

1982; fet
of

1054:or each of or each of
Authorization fiseal years fiscal years

1954 and 19551 | 1956 and 1957

Federal-aid systems:
Primary - - $247, 500, 000 $315, 000, 000
Secondary 165, 000, 000 210, 000, 000Urban....--.--------.------ 137, 500, 000 175, 000, 000
Interstate system 25, 000, 000 175, 000, 000

Total Federal-aid.....-..--------.-- 575, 000, 000 $75, 000, 000

Forest highways - - 2, 500, 000 22, 500, 000
Forest roads and trails 22, 500, 000 24, 000, 000
Park roads and trails - 10, 000, 000 12, 500, 000
Parkways - 10, 000. 000 11, 000, 000
Indian roads_ - 10, 000, 000 ; 10, 000, 000
Public land roads - 2, 500, 000

|

1, 000, 000

Subtotal . . 77, 500,000
|

81, 000, 000

Latin American w ork - - 2 10, 000, 000
|

310, 000, 000

Grand total - - 662, 500, 000 966, 000, 000
|

1 The act of 1952 also authorized $50 million for defense access roads, not assignable to a specific fiscal year.
2 Authorized for each of the fiseal years 1953 and 1954.
3 Authorized for cach ofthe fiscal years 1955 and 1956, In addition, $8 miltion was authorized for each

of the fiseal years 1957-59, inclusive.

The act contains several new features designed to improve Federal-aid opera-
tions. With respect to funds for interstate highways, the new act places added
weight on the population factor in the apportionment. Apportionments are to

be made as fullows: One-half in the ratio which the population of each State



bears to the total population of all States, and one-half in the manner now pro-
vided by law for apportionment of funds for the Federal-aid primary system.
The Federal share payable on any project on the Interstate System from the
interstate funds provided by the 1954 act is increased to GO percent.
The act permits the transfer of up to 10 percent of primary, urban, and second-

ary funds from one category to another, thns providing greater flexibility in
their nse. No one fund may be increased through such transfers by more than
10 percent.
Another new provision relating to secondary roads will result in simplification

and economies of administration, and place greater responsibility in the States.
This provision authurizes the Secretary of Commerce, upon request of any State,
to discharge certain of his responsibilities relative to secondary projects by
accepting the State’s certification that the work has been done in accordance
with standards and procedures previously approved.
The act provides broadened authority for research programs relating to such

matters as design, construction, safety, financing, and use of highways. It
directs that various types of highway research studies be made.
The Secretary of Commerce is directed to prepare and submit to Congress

by December 31, 1954, a snggested draft of a bill for a Federal Highway <Act,
which will include such provisions of existing law and such changes as he may
deem advisable. He is also required to report on problems posed by necessary
relocation and reconstruction of public ntility services resulting from highway
improvements. A third report reqnired by the act is a comprehensive study
of all phases of highway financing (see p. 81).

Improvements in Economy and Efficiency of Bureau Operation
During the year a number of changes were made in the internal functioning

of the Burean, to improve the efficiency and economy of its operations. The
organization is an old one and a nuinber of top positions were held by men
past the retirement age of 70 who had continued in service under temporary
appointment. This policy adversely affected the promotion of younger men and
was discontinued.
An important change effected in the headqnarters organization was consoli-

dation of the Division of Programs and Design with the Division of Constrnetion
and Maintenance in a new Division of Engineering.
The research program of the Bureau was reviewed by a committee composed

of outstanding representatives of various activities in the highway field. Sug-
gestions made by the committee were adopted. .Near the end of the year a
new system of control over research projects was installed, its purpose being
to select for prosecution those projects for which there is the greatest need, to
limit the program to a size suitable for accomplishment with available funds
and personnel, and to keep a close check on progress of projects with a view
to abandonment of those that do not promise useful results within a reasonable
period of time.
Issuance of a series of maps showing highway and other transportation routes

was discontinued since the information was available from other sources.
Faced with the largest Federal-aid highway program in history, the Bureau

revised its procedures to handle the work without any material increase in per-
sonnel. A review was made of reporting practices, forms used, and approvals
required. Some were eliminated and others consolidated, with a resulting reduc-
tion in paper work.
Much greater authority was centered in the district offices of the Burean,

in each State. Federal-aid system revisions and programs of projects proposed
by the States for improvement with Federal aid must be sent to Washington for
approval, The district engineer of the Burean may now approve most steps

4.



taken thereafter, wilhont waiting to hear from the Qivision or Ieadquarters
efices. This change grenily reduced the time necessary to get construction
under way. The States continued to consnall specialists of the Bureau in the
division and headquarters offices om Che design of urge and complex projects
such as expressways und miatjor bridges, hut they did this, in general, because
they desired consulation rather than to meet a requirement, Tb some iustanees
the advice of the Burean was soughi on plums Cor non-Federabaid projects.
Subsequent pages of this report indicate the considerable growth in size of

the Federal-aid program during fhe year. However, economies effected pertiit led
handling the additional workload with a reduction in administrative expenditures
of $438,000 helow the figure for the previous year,
The number of permanent employees of the Bureau wis reduced by 128 during

the fiscal year.
The Federal-Aid Program

Federal-aid funds of $575 million anthorized for the fiscal year and remaining
hbalanees of prior authorizations, together with State and local matching funds,
financed the program carried forward during the year. <All classes of Federal
and Federal-aid projeets completed during the year had a combined total length
of 20,989 miles. The decrease of 2,637 miles or 1] pereent from the all-time
reeord established the previous year resulted from the inclusion of a greater
dollar volume of work in urban areas where costs per mile are high. The total
cost of projeets completed during the year inereased by $28 million, or 2 pereeut,
over the previous year.
The 20,989 miles of highways completed during the year inclnded 4,488 miles

of highways and 99) bridges on the Federal-aid primary highway system out-
side of cities (principal intercity rontes), T67 miles of highways and 453 bridges
on urban portions of the Federal-aid primary highway system, 14,995 miles of
highways and 1,631 bridges on secondary or farm-to-market roads, and 739 miles
of highways in National forests, parks, parkways, and flood relief projects, 1n
furtherance of the long-term program of eliminating hazards at railway-highway
grade crossings, 198 crossings were eliminated, 21 inadequate gradc-erossing
structures were reconstructed, and 315 crossings were protected by the installa-
tion of flashing lights or other safety devices.
Projects for the construetion of 23,045 miles were programed during the year,

and nearly all States were allotting funds apportioned for the fiscal year 1955
to programed projeets. During the year contraets were awarded for improve-
ments to 21.878 miles of highways and streets. Construction put in place during
the year amounted to 103 percent of the year’s $575 million anthorization. At
the years’ end, construction was under way or scheduled to start seen on 23.719
miles of highways and streets. Details of accomplishments during the year and
the status of the program at the end of the year are shown in tables in the
appendix.

Classes of Federal-Aid Work
Federal] funds for three classes of highways—primary, secondary, and urban—

have been included in Federal-aid highway authorizations since World War IT.
A total of $550 million was authorized for these three classes of highways for
each of the fiscal years 1954 and 1955 by the Federal-aid Highway Act of 1952.
In addition, this aet authorized $25 million eaeh year for improvements to the
National System of Interstate Highways.
The Federal-aid Highway Act of 1954 raised the annual authorization rate to

$700 million for the fiscal years 1956 and 1957 for primary, secoudary. and urban
highways, and raised to $175 million the rate for the National System of Inter-
state Highways. .



Federal-aid primary highway system
The Federal-aid primary highway system is made up of the principal highways

of the Nation and includes 215,595 miles of rural highway and 18,812 miles of
urban highway. Federal funds for the system have been provided continuously
since the Federal Highway Act of 1921 made provision for its designation. Pri-
mary fund authorizations, which are available for the improvement of both rural
and urban portions of the Federal-aid primary highway system, amounted to
$247.5 million for each of the fiscal years 1954 and 1955 and $315 minion for each
of the fiscal years 1956 and 1957.

Federal-aid secondary highway system
Routes in the designated Federal-aid secondary highway system include farm-

to-market routes, rural mail routes, and school bus routes. It is 482,072 miles
in extent. Beginning with the fiscal year 1938, funds for secondary roads have
been’ included regularly in Federal-aid authorizations. Authorizations of
secondary funds amounted to $165 million for each of the fiscal years 1954
and 1955 and $210 million for each of the fiscal years 1956 and 1957.

Federal-aid urban primary system
The Federal-aid urban primary system is 18,812 miles in extent and is a part

of the Federal-aid primary highway system. Continuously since the fiscal year
1946, funds have heen provided specifically for improvement of the Federal-aid
primary highway system in urban areas. Provision of this separate authorization
for urban work evidenced congressional concern over the urban traffic problem.
Authorizations of urban funds amounted to $137.5 million for each of the fiscal
years 1954 and 1955 and $175 million for each of the fiscal years 1956 and 1957.
Approximately one-eighth of all primary funds alotted to projects have been
utilized for improvements in urban areas.

National System of Interstate Highways
The National System of Interstate Highways is made up of the heaviest

traveled main arteries of the Nation. It is an iutegrated network of routes that
connect our country’s principal metropolitan areas, cities, and industrial centers,
serve the national defense, and connect at suitable border points with routes of
continental importance in Canada and Mexico.
The routes are included in and are the most important portions of the

Federal-aid primary system. The Interstate System is now 37,600 miles in
extent and is limited by law to 40,000 miles. The remaining mileage is reserved
primarily for urban sections.
The first Federal funds authorized specifically for the improvement of the

National System of Interstate Highways were provided by the Federal-aid High-
way Act of 1952, which authorized $25 million for each of the fiscal years 1954
and 1955. These funds were made available on the regular matehing basis of
50 percent Federal and 50 percent State funds. The Federal-aid Highway Act
of 1954 raised the annual authorization rate to $175 million for each of the fiscal
years 1956 and 1957, and revised the matching basis for the 1956 and 1957 inter-
state funds to 60 percent Federal and 40 percent State funds.

Status of Work at End of Fiscal Year
The active Federal-State cooperative program at the close of the fiseal year

(table 2 of appendix) consisted of improvements to 22,820 miles of highways and
streets and construction of 4,897 bridges. This work was included in projects for
which plans had been appreved or construction had been started but not yet
completed. The total estimated cost of this work was $1.94 billion, including

6



$986 million of Federal funds. Inclitded in the active work were the climination
of 331 railway-highway grade crossings, the reconstruction of SO) inadequate
grade-separation structures, and the protection of 24) raihway-highway grade
crossings by the installation of Mashing lights or other safety devices,
Work under programs for highway fmaiprevetents in National forests and

parks, public lands, and ite the resteration of
aneiged

roads und bridwes
involved improvements to an additional SO miifes total estimated cost af
$53 million, including $47 million of Federal funds,

The National System of Interstate Highways
Improvements on the National System of TIuterstate THiginways sinee it

establishment in 1047 have been financed largely with regular FederaLlaid
primary or urban funds matched by State funds. The States’ recognition of the
importance of this system is evidenced by the fact that 27 percent of the primary
funds and 45 percent of the urban funds since World War IT have been applied
to improvement of the Interstate System. These funds, together with State
matching funds, represent an expenditure of $1,736,221,069. They have been

snpplemented by $65 million of interstate funds and State matching funds avail-
able for the fiscal years 1954 and 1955.
Projects on the Interstate System have been numerous. Sections of four-lane

divided highways bare been constructed in practically every State and con-
struction of expressways has begun in almost all of the large cities on the system.
However, progress has been fur below the rate required.
Greater emphasis has been placed on the need for acquiring full control of

access on all projects on the Interstate System.

Improvement of Urban Highways
During the fiscal year, as in past years, projects financed with Federal-aid

urban funds were substantial in character and expressway trpe projects con-
tinued to absorb about two-thirds of these funds. Some States found it desir-
able to use some of the funds to eliminate local bottlenecks,
Total Federal-aid urban funds programed during the year amounted to

$166,480,691. Plans were approved which will utilize $147,072,955, and projects
placed under construction involved $151.304,644. Federal-aid urban highway
projects completed during the year totaled 269 miles, invelving Federal partici-
pation amounting to & S74 of a total expenditure of funds from all sources
in the amount of $256,653
A number of cities experienced notable relief of traffic congestion through the

completion of significant elements of their arterial street systems. Cities which
opened additional sections of expressway during the year included Atlanta,
Detroit, Los Angeles, Oakland, Seattle, and the Alentown-Bethlehem area in
Pennsylvania.
In the development of highway improveinent programs for urban areas, more

consideration was given to the overall needs of the municipality. Federal-aid
urban systems selected primarily on the basis of service tu the greatest number
of highway users, as determined by traffic surveys, were being examined for
improvement potential. This was expecially true of routes on the Interstate
System, which often cannot be developed to suitable standards on locations
penetrating the heart of the city. Traffic congestion threugh these focal points
sometimes can best be relieved by improvement of belt routes. Special emphasis
was laid on control of access. It has been repeatedly demonstrated that the
permanent utility of new highways can be assured only through development
of controlled-access facilities.

™
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A new policy initiated during the year permitted the States to list as a part
of their Federal-aid program, projects for right-of-way acquisition for which
Federal funds may be requested in the future. Costs of right-of-way acquired
by a public agency after Bureau of Public Roads approval of such programs
may be paid, in part, with Federal funds when the projects are later advanced
to construction with Federal participation. It is anticipated that this procedure
will encourage States and their political subdivisions to acquire critical por-
tions of right-of-way which, because of pending developments, may be unobtain-
able when needed. For example, this procedure was adopted in connection with
tbe projected North-South Expressway in Louisville, Ky. The city had some

money available to apply on the initial purchase of right-of-way but the State
wus not ready to program the project for construction. Steps were taken to

acquire a portion of the right-of-way, which will result in a large saving in cost
and assure construction of the expressway.

Improvement of Primary Highways
During the fiscal year, improvements involving Federal-aid primary funds were

completed on 4,693 miles of the Federal-aid primary highway system at a total
cost of nearly one-half billion dollars. Completed work involved 38,573 miles of
bituminous and concrete surfacing, 866 bridges over streams, and 136 bridges over

highways to facilitate the free flow of traffic. In the interest of reducing the
hazards of travel 97 rail-highway crossings were eliminated by grade-sepa-
ration structures, 10 separation structures were reconstructed, and 115 grade
crossings were protected by the installation of signal devices.
An additional 6,334 miles of improvements, estimated to cost in excess of one-

half billion dollars, involving $281,354,647 of Federal-aid primary funds were
programed during the year. Plans for many of these proposed improvements
and for projects previously programed were approved as submitted by the State
highway departments so that at the close of the year 7,480 miles of primary
highway improvements, having an estimated cost of three-quarters of a billion
dollars, were under construction or ready for advancement to the construction
stage. The need of divided highways to pruvide greater safety for highway
traffic was recognized by an increasing amount of such highway construction
being included in the Federal-aid highway program.

’
Secondary or Farm-to-Market Roads

The Federal-aid secondary program proceeded at about the same pace as in
the 1953 fiscal year. Improvements completed with Federal participation
amounted to 14,995 miles as compared with 15,408 miles in the preceding year.
The total of improvements constructed since the first authorization of Federal-
aid for farm-to-market roads in 1944 now amounts to 95,704 miles. However,
further improvements have been made on 15,359 miles already once improved in
this program, resulting in net mileage improvements of 80,845 miles. Improve-
ments of local roads not on any State highway system account for about 58

percent of the total miles improved and for about 40 percent of the expenditures
of Federal-aid secondary funds.
The Federal-aid secondary system now comprises 482,972 miles, an increase

of 22,970 miles during the fiscal year. The roads included were selected by the
State highway departments in cooperation with the appropriate local highway
officials subject to approval by the Bureau. The projects for improvement were
selected and the specifications for the improvements were determined by the State
highway departments and local highway officials acting in cooperation with each
other, with approval by the Bureau.

co



Work on Outstanding Federat-aid Projects
Construction of four-lane divided highwitys, sections of expressways, and

elabovute traffic interchanges at intersections of inajor arteries became some-
what commonplice during the year. Such projecis were numerous, but very
often only a short section of a planned improvenient of considerable length was
being built.

. Complete control of access on major nrieries was more widely adopted than
in previous years but there was still much opposition to this feature, so necessary
where traffic volumes are large. In some sections of the country, smal cities
and towns still fought to have through routes directly on the main street rather
than passing close by with provision of an access road.
Typical examples of improvements made with Federal assistance under the

Federalaid program are described in the following paragraphs. Many of these
projects are sections of the National System of Interstate llighways.
Kew Gardens Interchange, New York City.—Four Federal-aid projects leading

toward the expanded interchange facility at Kew Gardens in the Borough of
Queens, New York City, were completed. Popularly known as the “pretzel,” this
interchange joins Grand Central Parkway, Interhorough Parkway, Union Turn-
pike, and the newer Van Wyck Expressway, together with connections to Queens
Boulevard.
Over a span of 21 years, 26 Federal-aid projects have been involved in the de-

velopment of the Kew Gardens facility, aH within an‘area extending 2.5 miles
north and south and 0.8 mile east and west. The Federal assistance in all this
work amounted to about $6,594,000.
This interchange has been considered to be the most complicated interchange

in existence, even prior to the addition of the lanes serving Van Wyck Express-
way. In one 24-hour period the grand tutal flow of traffic in the many different
directions amounted to 194,854 vehicles.
Sullivan Square Expressway, Boston—Sullivan Square, the focal point of six

major converging routes, has long been reputed as the site of the most chaotic
traffic conditions in the Boston area. More than 50,000 vehicles passed through
this square each day. The complex turning movements of automobiles, the large
numbers of trucks serving this heavily industrialized area, buses and streetcars
entering and leaving an adjacent busy transit terminal, uncontrolled pedestrian
crossings—all contributed to a nightmare of traffic congestion. .

To relieve the Sullivan Square area, a three-level expressway was com-
pleted early this year. This improvement consists of four lanes of depressed
highway and tunnel, a four-lane viaduct, street-level improvements, and a pedes-
trian overpass. The work was carried out under difficult conditions because of

|

the maze of underground utilities, unnsual foundation problems, and the need for
supporting a rapid-transit elevated structure running through the site. Traffic
now moves freely and safely through this important intersection.
The Schuylkill Expressway near Philadelphia —Through and local highway

traffic approaching Philadelphia from the west must enter the city primarily
via U. 8. 80 (the Lineoln Highway), which is a grossly inadequate facility
winding its way through narrow city streets and extending for miles through
densely built-up suburbs. In 1950 the situation was materially aggravated
when the Peunsylvania Turnpike was extended from Harrisburg to within 138

miles of the city limits and terminated near U. S. 30.
,

Prior to completion of the turnpike extension intensive studies were initiated
by the State to plan better facilities leading into the city. The solution adopted
was a new four- and six-lane controlled-aceess highway, known as the Schuyl-
kill Expressway, to and through the heart of the city along the narrow valley
of the Schuylkill River. In spite of topographical handicaps, intensified by the

9



The new three-level Sullivan Square Expressway in Boston.
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presence of railroads aud industries along the river, flat curves and light grudes
prevail along the entire project, except in the heavily built-up dowiutown areas.
In its 18-mile length the Schuytkill Expressway has 7 traffic interchanges,

45 bridges and ramp structures, and 19 railroad and streetcar grade sepura-
tions. The most westerly 6 miles have been coipleted as a four-lune divided
facility; 9 miles of four- and six-lane capucity were under coustruction.
Better travel conditions will be provided for 75,000 vehicles daily by this

expressway. While its greatest service will be as a distributor for the heavy
local traffic to and from the central city area, its location into and through the
heart of the city will also provide major relief for through travel.

Chicago-St. Louis, U. 8. 66.—-In 1922 it was front-page news that recent high-
way improvements had made it possible to travel from Chicago to St. Louis on
a surfaced road. Considerable progress was made last year toward the comple-
tion of this heavily traveled route as cuntrolled-access, four-lane divided
highway. Twenty-three miles were added, built according to standards for the
‘Interstate System.

Construction of a divided highway usually brings abuut a reduction in traffic
accidents, and this work has done so. In the first 6 months of operation of the
new section of divided highway there were 22 accidents, as compared with 40
accidents in an equal period of time when there was only a two-lane pavement.
It was expected that 140 miles of the route would be completed as a controlled-

access, four-lane divided highway by the end of 1954.
The Detroit-Toledo Fxpressway-—Heavy commercial traffic between Toledo,

Ohio, and Detroit, Mich., reached such proportions that the existing highways
could no longer handle it. U. S. 24 and U. 8. 25, which are combined on a
single four-lane undivided pavement for a considerable portion of the distance,
earried 23,000 vehicles per day, including 10,000 trucks. The constantly in-
creasing traffic, coupled with unrestricted access to the highway, made this sec-
tion one of the most dangerous in Michigan.

On U.S. 66 between Chicago and St. Louis.
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To relieve this situation Michigan started construction of a toll-free express-
way from the Ohio State line north of Tuledo to Detroit. The projected ex-
pressway is a part of the Interstate System and will connect with the Toledo
expressway system and the Ohio Turnpike. The north end will eventually con-
nect with the Detroit expressway system. The new highway is on new location
parallel to and east of the existing highways. A 24-mile section of the new
route was well under way and was scheduled for completion in 1956. Thirty-
five bridges were under construction. Contracts will be awarded for remain-
ing bridges in 1954 and for surfacing in 1955.

:

The facility was designed according to standards for the Interstate System,
including full control of access. Grade-separation structures are being provided
at all railroad crossings and at important local cross roads. Minor intersecting
roads will be closed. A four-lane divided pavement was being constructed, with
provision for adding an additional lane in each direction when needed.

A Minnesota interstate highway improvement.—v. 8. 12 is a part of the Na-
tional System of Interstate Highways connecting Minneapolisand St. Paul with
Milwaukee and Chicago. The 15-mile section from St. Paul to the Minnesota-
Wisconsin State line carried an average of from 5,700 to 8,700 vehicles per day
in 19538. During the last 5 years Minnesota, with Federal assistance, has made
considerable progress toward the goal of providing a divided four-lane high-
way, together with grade separations at major intersections, on this 15-mile
length. Previous construction has included a divided highway within and ad-
jacent to residential St. Paul, and a bridge over the St. Croix River at the
State line, built as a joint Minnesota-Wisconsin Federal-aid project to replace a
narrow toll bridge. :

Between these improvements there has been a 10-mile section of two-lane con-
crete pavement which has beeu badly congested. As one of the tinal stages of
improvement of the route, a contract has been let for the construction of two
additional lanes of pavement, separated from the existing roadway by a wide
median. Service lanes for local movement are to be constructed so as to restrict
access to the main highway to selected points.
On the section of highway already improved, the accident rate per million

vehicle-miles of travel has been 1.8 as compared with 3.4 on the old road before
improvement.

U. 8. 61 in Louisiana.—U. 8. 61 is the main highway leading directly north
from Baton Rouge, La., and is the only connecting highway southerly to New
Orleans. It passes through a heavily industrialized area. In late 1953, the high-
way north of the city carried 18,240 vehicles per day, of which about 80 percent
were trucks and buses.
Work was begun on replacing a 1.1-mile section of badly worn two-lane road

beginning iu north Baton Rouge with a four-lane divided highway. Sidewalks
were built where needed.

U.S. 40 in Nevada—A section of U. 8. 40 in Nevada, the Donner Summit route
between Reno, Nev., and Sacramento, Calif., was constructed as a four-lane
divided highway. This road is ou the route taken by the ill-fated Donner party
jn the winter of 1846-47, aud is now on the National System of Interstate High-
ways. Average daily traffic in 1953 exceeded 3,000 vehicles per day, with summer
traffic in excess of 5,000. Only about 13 percent of the total traffic on the route
was made up of Nevada passenger automobiles. The remainder consisted of
about 16 percent trucks and buses, and 71 perceut were automobiles from other
States.
The improvement consists of separated one-way asphaltic surfaced roadways,

each 36 feet in width, on easy grades and with curvature designed for safe driving
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U.S. 61 in Batou Rouge. La.

at maximum legal speed. The project extends from the California-Nevada
State line northeasterly a distance of about 2% miles.

The Harbor Freeway in Los Angeles—Near the end of the year 2.2 miles of
the northerly portion of the Harbor Freeway in Los Angeles were completed.
This is one of the important freeways in California, connecting the business
section of Los Angeles with its harbor at San Pedro. Important connections
are made with heavily traveled interstate routes in the city. The freeway, when
completed, will be 22.8 miles long, replacing Figueroa Street as a main thorough-
fare. ‘

The pressing need for a new free-flowing arterial between the Los Angeles
business area and the harbor, to supplement existing congested city streets and
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county roads, was quite generally recognized as long as 15 years ago. Many
civic-minded individuals and organizations have played an important part in the
development of the freeway, and close cooperation between city, county, State,
and Federal officials has been necessary to bring to realization the hopes and
dreams of the people.
Planning and design work on the freeway started about 12 years ago when

plans were developed for the four-level traffic interchange at the northerly ter-
minus of the Harbor Freeway. Determination of the most economical routing
through highly developed sections of the city has presented many difficult and
serious problems. Churches, schools, hospitals, commercial developments, oil
wells, and refineries have all influenced the routing and in some cases the actual
design and cost of the work. Relocation of public utilities, made necessary by
the freeway construction, in some cases has cost as much as $313,000 per mile
of freeway. It is estimated that utility relocations will cost $2,300,000 over the
entire 22.8 miles of freeway. Right-of-way costs have been $42 million.
The half-way mark has now been passed in the development of the Harbor

Freeway. There are completed and in use 2.2 miles, and 5.1 miles were being
constructed at the end of the year. These sections include the most complex
and difficult parts of the freeway. It is hoped that sufficient funds will be avail-
able to complete the freeway in about 5 years.
The Pali road on Oahu.—An increasing number of people who are engaged in

the expanding economy of Honolulu on the leeward side of the island of Oahu,
T. H., have their homes on the windward (northeast) side. Commuter, tourist,
nilitary, and commercial traffic used the obsolete, steep, winding road past Pali
Lookout which connects the traffic artery around the island to the north boundary
of Honolulu. The 5-mile route carried 10,558 vehicles per day in 1952. Its steep
grades and sharp curves in some places limited the speed of a good driver to
about 15 miles per hour.

The Donner Summit route, U. 8. 40, in Nevada.
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The Harbor Freeway and the route
it relieves in Los Angeles.

This road is now being replaced by a new route. The tirst section of new
constinciion, TT sides in temgth, completed Th is a divided highway with
the sharpest curve having a radius of 400 feet.
It is estimated that after all new construction is completed, including 1,480

feet of tunnels, the 5-mile length of the original road will be reduced to approxi-
mately 3S mides Traffic is expected to Therease fo PESO veliictes per as by
1974.
Relocation of U. 8. 99 in Oreyon.—aAs a part of a 5-year program under which

145 miles of U. S. 99 are being relocated and built with full control of access.
Oregon had under construction an 89-mile section south of Eugene, extending
toward Grants Pass. The construction was basically two-lane, with 24-foot
pavement and 10-feot shoulders. Of the shoulder width, + feet was to be sur-
faced with usphaltig concrete, On ascending grades steeper thai A pereent, an
additional paved Tane wis previdedd for stow fag velictes
Righi of-way sufficient for future widening ta fe

quired and was being fenced Gaoighout to prevent amattherized aeeess Con-
sfruetion duvelyves Prttees at Georossties of the Thipya Riso, LG stuader hetdiges,
and 57 highway grade-separation structures. There is to be no access from
abutting properties and tnt few from fulerse: ting reads There will be
no crossings at grade.
Construction was commenced in the spring of 1952 and is planned for com-

pletion in 1958. The cost, exclusive of right-of-way, is expected to total $23,-
500,000. The saving in travel distance on the new route will be § miles.

mit tale width was heing ae-
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Relocation of U. 8. 99 in Oregon.

Vancouver Freeway—vU. 8. 99, the Pacific Highway, enters the State of Wash-
ington at the crossing of the Columbia River between Portland, Oreg., and Van-
couver, Wash. The interstate bridge at this location is used by 35,000 vehicles
per day. Through traffic on U. S. 99 is directed through Vancouver on com-
mercial and residential streets, around two right-angle turns, past the high
school, and by several churches. Congestion prevails throughout most of the
day and is especially severe during peak hours.
Relief from this situation will be realized early in 1955 with completion of

the 2.5-mile Vancouver Freeway, a four-lane controlled-access facility that
extends the entire distance through this urban area.
Work on the Vancouver section of this Interstate System route was initiated

16



Secondary road between Truchas and Chimayo in New Mexico.

in 1951. The facility is located entirely on new right-of-way, a portion of which
was formerly a part of Vancouver Barracks, a military reservation.
The first usable portion of the freeway, consisting of a railroad grade-separa-

tion structure and two highway grade-separation structures with approaches
forming the traffic interchange at the junction of U. 8. 99 and U. 8. 830, was
opened to traffic during the year.
Secondary road in New Mexico—Most Federal-aid secondary roads are com-

pletely devoid of striking features such as large traffic volumes, notable struc-
tures, and difficult engineering problems. However, these roads are just as
important to the people they serve as is an express highway to the residents of
a metropolitan area. In New Mexico, residents of many small mountain towns
ean reach the outside world only over a single highway. Last year such a route
was improved between Truchas and Chimayo. The two-lane bituminous road
is 8.2 miles in length and cost $250,000. While the traffic averages only a little
over 200 vebicles a day, the improvement is very important to the health and
welfare of the community, as it is a regular route for school buses, mail, and
commercial traffic.

Highway Improvement Under Direct Supervision of the Bureau
Under existing legislation, the Bureau receives and administers directly annual

appropriations for the major highways through National forests, and performs
a large amount of highway engineering and construction for other Federal
agencies as required by law and as may be requested for specific projects.
Expenditures during the fiscal year for highway work wnder direct supervision
of the Bureau amounted to $38,278,442. The Departments of the Government
receiving direct appropriations for the construction and maintenance of roads
aud calling upon the Bureau for assistance are Agriculture, Defense, Interior,
and the Atomic Energy Commission.
The following tabulation indicates the volume of highway work on which the

engineering and construction services of the Bureau are actively engaged (the
figures include cost of work programed, in preparation, and under construc-
tion) :

Bureau of Public Roads:
Forest highways $56, 263, 915
Special Tongass forest highways (Alaska) 38, 081, 192
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Natioal ark Srvice:
Par roads $21, 561, 982

Parkways 24, 610, 062

Forest Service:
Forest development reads 6, 626, S94
Beetle control reads 5, 347, TSO

Indian Service: Reservation roads. 2, 800, 000
Defense Department: Access roads 3, 868, 480

Atomic Energy Commission: Los Alamos Road_.~-------- 181, 000

Bureau of Land Management: Access roads 3, 859, 000

Alaska Road Commission: Seward-Anchorage Highway-— 1. 522, 000

Total__.------.---------.- - $129, 722,305

Forest highways .

Forest highways are those public highways within or adjacent to the National
forests that are uf primary importance to the States, counties, or nearby com-
munities. The 24,279-mile forest highway system, largely coincident with the
Federal-aid aud State highway systems, is a small but highly important segment
of the Nation's network of public ronds. Forest highways carry most of the
transcontinental traffic across the Rocky Mountains and the Coastal Ranges and

provide important traffic facilities fer agricultural and industrial areas in 38

States, Puerto Rico, and Alaska.
Although progressive improvement of the forest highway system has been

accoinplished through the years by cooperative efforts of the States, counties, and
Federal Government, the coudition of the system and present traffic volumes
make necessary extensive reconstruction to provide the quality of service given
by connecting interstate, State, aud county improvements,
The Bureau completed improvements on 482 miles of forest highways during

the year at a cost of $22.245,569, of which $21,027,870 were Federal funds. Table
15 of the appendix indicates these completions and reports figures for projects
programed, authorized, and under construction at the close of the year. Some

typical forest highway improvements are described in the following paragraphs.

Sunset Highacoy—The Sunset Porest Highway, located in central Washing-
ton in the rugged Cascade Mountains, is a part of U.S. 97 and connects U. 8. 2

and U. 8S. 10. Improvement of this route was given high priority by the State
because of the through traffic utilizing Blewett Pass. The 13-mile section across
Blewett Pass was extremely crooked and dangerous, and plans were made for
complete relocation, Construction to cost abont $1 million was begnn during
the summer of 1953. :

North Umpqua Dighivay—Located in southern Oregou along the North
Umpqua River, the North Umpqua Forest Nighway taps a stand of virgin Douglas
fir timber of vver 10 billion board feet, one of the largest single stunds in the
United States. Over 100 saw inils sre operating in the Roseburg area, and for
the duost pend ihe Togs ent ave Tranthed over the Novith Tiapana Fictway, The
highway is on the State system and in addition to its importance in timber uti-
lization it provides local access to Crater Lake National Park and Cascades Rec-
reatioal Area, About$414 million has been spent in the postwar period on the
mitin river road and some forest development feeder roads.

W

Beulder dduha Sprays Highaagy ey Teonte 29 cone

nects Boulder with ldabo Sypiiusa, ol! k . wpptaach
dig Pebele Sprmgs as ca daikon ToS aud 40 The entire rante affords
inter-community service and is one of the most popular recreational traffic routes
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in the State. In addition, (he route serves inining and lumbering activities,
Prior to World War V1 the 35 miles adjacent to idaho Springs were jiproved
and given a bituminous surface,
First priority in the Colorado forest highway construction program in recené

years has been the completion of the 15 niles of the route adjaecent to Boulder,
This section Graverses rugged Boulder Canyon, which presented some of thre

most. difficult road construction in the State, Beemuse of the magnitude of (he
project, work was accomplished tn several construction inercincnits at a totat cost
of $24 million, The last major section was completed during (he yer.
National park highways, park approach reads, and parkways
Funds for the construction and improvement of highways within or ape

proaching National parks and moummnents, ind for parkways specifically desig-
nated by legislation, ave appropriated fo the Department of the Inferior, and
are administered in conformnity with regulations jointly approved by the Secre-
tary of the Interior and the Secretary of Commerce. The Bureau of Puabtie
Roads collaborates with the National Park Service in establishing systems and
developing annnal programs, and ils engineers make surveys, prepare planus,
and supervise construction of the projects.
During the fiscal year improvement of 389 miles of park highways and park-

ways was completed, and 173 niles Were under construction at the end of the
year, Typical improvements are described in the following paragraphs.
Mount Rainier National Park.—The 18.6-mile Stevens Canyon [ighway in

Mount Rainier National Park in Washington is a park read with outstanding
scenic and recreational features. In cooperation with the National Park Service
the Bureau has been working on this read since 1933, The total funds already
expended aud tor work under way and planned amounted to approximately $4
million at the end of the year, It was expected that the extremely difficult con-
struction required through the rock bluffs prevalent in the area would be com-
pleted in another year and the road opened for the increasingly heavy tourist
traffic.

Baltimore-Washington Parkiway—sectious of the Baltimore-Washington Park-
way totaling 6.8 miles were opened to traffic in October and November of 1953.
The remaining 12.2 miles, appreaching the District of Colmmnbia, were opened
to traffic in October 1954.
All major strnetures were completed at the end of the year and three paving

jobs were well under way. These are the last gaps in the four-lane divided high-
way with controlled access between Baltimore and Washington, approximately
half of which was built by Maryland as Federal-aid projects and the remainder
as a Federal parkway.
The parkway was restricted by an Act of Congress to passenger traffie, and

was designed according to the most advanced freeway standards.

Blue Ridge Parkieay.—At the close of the fiseal year, the 477-mile Blue Ridge
~urkway in Virginia and North Carolina was open to traffic for 328 miles in
five major sections, as follows: From Shenandoah National Park to U.S. 60, 53
miles: from the James River to U. 8. 460 northeast of Reanoke, 42 miles: from
Adney Gap in Virginia to Deep Gap in North Caroliun, 140 niles: from U.S.
421 west of Deep Gap to U. 8. 221 near Blowing Rock, 10 miles: and from U.S.
°221 at Beacon Deights to VU. 8. T0 near Oteen. TS miles. The completed sections
of the parkway provide access to some of the most scenic mountain areas in
the east.
Of the remaining portions of the parkway, constrnction plins were complete

for 52 miles, location surveys for 23 miles, and preliminary surveys for 52 miles.
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Some of the most difficult and most expensive work remained to be done before
the existing gaps can be closed.

Natchez Trace Parkway—The Natchez Trace Parkway follows, in general,
the line of the historic Natchez Trace from Nashville, Tenn., to Natchez, Miss.,
and will be approximately 450 miles in length when completed.
At the end of the fiscal year, a 64-mile section between Ridgeland, on U. 8.

51 north of Jackson, Miss., and State Highway 12, east of Kosciusko, Miss., had
been paved with bituminons conerete and opened to the public; work was under
way on paving 34 miles beginning at Alabama State Route 2 and extending into
Tennessee to U. 8S. 64; additional improvements completed consisted of 31 miles
of gravel base and 3£ miles of grading. Of the parkway’s remaining 288 miles,
plans were complete for 14 miles, location surveys complete for 89 miles, and
preliminary surveys complete for 162 miles. Preliminary surveys were yet to
be completed on 23 miles. .

Zion-Bryce Canyon National Parks Approach Road.—Construction of a bitu-
minous surface on 29 miles of the Zion-Bryce Canyon Parks Approach Road in
Utah was begun during the year. The route is an important link in the system
of bighways serving the National parks and monuments in southern Utah and
northern Arizona. The one-half million dollar paving project, financed with
Park Service and Forest Highway funds, will cover the only unsurfaced section
of the route. The resulting improvement will greatly improve travel conditions
for tourists and will contribute to the general economy of the area.

Forest development roads and access roads for spruce-bark beetle control
In cooperation with the Forest Service, the Bureau, when requested, makes

surveys, prepares plans, and supervises construction within the National forests
of roads of importance in the protection, administration, and integration of the
forests.
During the year, 47 miles of forest development roads were completed at a

cost of $1,863,777. At the end of the year, 99 miles were under contract at an
estimated cost of $5,749,444.
In addition to cooperating with the Forest Service in its regular road prograin

for forest development, the Bureau provided engineers for location and con-
struction of access roads in the spruce-bark beetle control program in Idaho and
Montana. Work by the Bureau in these two States during the year involved
55 projects, covering 425 miles and costing $9 million. Progress was well ad-
vanced, though a number of projects remained to be completed at the end of
the year.
Near the end of the year the beetle control program was exteuded to include

Oregon and Washington. The Forest Service made available to the Bureau $7
million for the construction of roads to salvage beetle-infested fir trees. The
work was undertaken promptly so that the infested trees could be marketed
before too much deterioration occurred.

Access roads to defense establishments

Legislation of 1950 and 1952, as amended, authorized $95 million for access
roads to reservations of the Armed Forces, to defense industries, and to sources
of raw materials.
During the fiscal year there was appropriated $5.5 million for this purpose, rais-

ing the accumulated sum appropriated to $12 million. This was supplemented
during the fiscal year by $9,991,000 which was transferred to the Burean of
Public Roads by the Atomie Energy Commission under authority of Public Law
149, 88d Congress. The Atomic Energy Commission funds permitted the financing
of urgently needed improvements in the vicinity of the Commission’s plants in
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1. millionVike Counly, Ohie, and Arco, Idaho. The regnlar appropriation of $

permnitted the finaneing of other urgently needed improvements in ihe fall of
1953.

Steps were taken by both the Department of Defense and the Atomic Energy
Commission near the close of the fiscal veur to obtain legislative authorily to
finance from (funds mrde available to Chose igencies the Pederal share of the
remaining projects found to be qualitied under the strict crilerin of the defense
aceess-road program. ‘
Construction in Alaska
A separate authorization in the 1950 Tighway Act made availible $7 million

for specific highway projects in and adjacent to the Tongass National Forest in
Alaska, to serve greatly increased traffie generated by the growth of a large wood-
pulp industry. The special program involved construction and reconstruction of
roads in the Ketehikan, Juneau, and Sitka areas. ATL projects in the program
were under way with the exception of 4.4 miles in the Juneau area, for which
1 contract was soon to be awarded.

Access roads to lands supervised hy the Departuént of the Interior
The Bureau cooperated with the Bureau of Land Managemeut of the Depart-

ment of the Interior in its extensive program of road construction in the Smith
River area in the northeastern portion of Douglas Couuty, Oreg., to salvage
spruce timber being attacked by bark beetles, and to provide access to the area
for subsequent logging operations. Road surveys were made under extremely
difficult conditions, since the region has a heavy rainfall and there were no exist-
ing roads or trails.
At the end of the year, 42 miles of highway und + bridges, to cost $2,882,000,

were under construction. Surveys and plang for additional work were being
completed as rapidly as possible.

Indian reservation roads

Under agreement with the Office of Indian Affairs of the Department of the
Interior, the Burean supplies general supervision in the establishment of master
road plans for each Indian reservation, preparation of long-range programs, loca-
tion of roads and bridges, preparation of plans and specifications, and supervision
of construction. At the end of the year, 280 miles of Indian reservation reads
were under construction at a cost of approximately $2,780,000.

Highway Design Standards

There is real need of highway design standards adequate for modern traffic
which can be developed under conditions leading to their general adoption and
thus assure greater uniformity in the quality of highways. For some years
Bureau representatives have been working with design specialists of the State
highway departments in modernizing guides for design of highway features such
as width, grades, curvature, ete. The group is known as the Committee on Plan-
ning and Design Policies of the American Association of State Highway Officials.
After considerable study of design practices of the States and of research on

driver behavior and traffic operation, a treatise on design guides was prepared
and has been adopted by the Association. Jt is anticipated that the new design
criteria will Jead to higher standards in some iustances and will promote uniferm-
ity in quality of highways generally. The adopted policy, entitled .1 Policy on
Geometric Design of Rural Highways, was published by the Association.
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Bridge Design
The Bureau published Standard Pians for Highway Bridge Superstructures

and arranged for its sale by the Superintendent of Documents. These stand-
ard plans show complete details for varivous types of bridge superstructures.
They are intended to serve as a guide to State, county, and local highway de-
partments in developing designs for bridges of adequate strength and eco-
nomical proportions for primary, secondary, apd urban highways. The plans
were expected to be particularly valuable to small highway departments with
limited engineering staffs.
Use of prestressed concrete in highway bridge construction has been growing

in favor. In many situations the method permits large savings in materials.
It has become increasingly evident that prestressed concrete can compete in
many instances with the older types of construction. Since issuance of design
criteria for prestressed concrete bridges in 1952 by the Bureau, there has been
an insistent demand for a more complete specification to cover a wider design
application, together with construction and materials requirements. Revised
and expanded criteria are being prepared for publication.
The use of welding in steel bridge construction has continued to increase,

and an important goal was reached during the year by steel producers when
they developed a weldable steel fur bridges. Largely through the efforts of the
Bureau, the steel industry developed a specification for a weldable steel that
has been adopted by the American Welding Suciety and the American Society
for Testing Materials. The availability of the new steel will undoubtedly en-
courage designers to take greater advantage of the savings in weight of steel
and the greater margin of safety possible where welding is suitable.
The Bureau encourages research in structural problems related to bridges.

It cooperates with and gives financial support to State highway departments,
universities, and other research organizations in making investigations for
which there is important need. Through research, new inethods and procedures
are developed for the design and construction of safer and more economical
structures, Sixteen reports were made available to bridge designers by co-

operators during the year.
In connection with foreign assistance programs, designs were prepared for

major bridges in the Philippines and Ecuador.

Joint Planning of Location of Highways and Airports
Cooperation in planning the location of highways and airports and the exten-

sion or improvement of those existing, to assure safety to the traveling public,
has made good progress. Under the Federal-aid Highway Act of 1944, Fed-
eral funds may be spent for improvement of highways which provide access to

airports. if the Bureau and State highway departments concur with officials in
charge of the airport that the proposed airport and highway are in the public
interest.
During the year the Civil Aeronautics Administration limited its cooperative

activities to those civilian airports previously improved with Federal funds. This
resulted in State aeronautical commissions and local aeronautical authorities
tuking a more active part in working out plans for the coordinated improve-
inent of airways and highways.
Regulations of the Department of Defense assured that the planning of new

military airports or extension of existing facilities will have full coordination
of the commanding officer, the Bureau, and the State highway departments.
Similarly, no public highway improvements were made within the vicinity of
a military air facility until the Bureau had arranged for coordination between
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(he commanding officer of {he facility and all highway officials having an interest
in the highway.
The objective of preventing and eliminating confliels between airway and

highway facilities, eliminating unnecessary Use of Federal funds for either or

both types of facilities, and assurance that Che final plaus agreed upow were in

the public interest, was attained.

Repair of Flood-Damaged Roads
For many years it has been (he policy of the Federal Government to aid the

States in the repair oy reconstruction of highways and bridges damaged or de-

stroyed by tloods and other disasters of extraordinary character anid extent.
In recent years such aid bas been available under authorizations permitting
the use of available emergency funds without wailing for legislative action fol-
lowing etch disaster. Legislation of 1951 anthorized $15 million for this pur-
pose and limited its use to routes on the Federal-aid systems. Legislation of
1952 provided a continuing authorization of net to exceed $10 million annually
for this purpose. .

Allocations of emergency funds totaling $1,974,541 were made during the fis-
eal year to four States for rehabilitation work estimated to cost $3,049,082.
Of the total amount of emergency funds allocated, $667,651 was for the repair
of tlood damage that occurred in May and Jnne 1953 in Towa and Alontana, with
Towa receiving $5238.000 and Montana $128,751. Louisiana received $669,300
and New Hanipshire received $637,500 for the rehabilitation of flood damage sns-
tained in May 1953 in Louisiana and in March 1953 in New ampshire.
During the latter part of June 1954 disastrous fluods occurred in Towa and

Texas. It was anticipated that these States would request allocation of emer-
gency funds for the repair and reconstruction of damaged roads and bridges
included in the Federal-aid systems.

Foreign Activities
Prior to World War UH, the foreign activities of the Burean were limited al-

most entirely to work on the Inter-American Highway as authorized by specific
legislation and under the guidance of the State Department. There was oc-
ecasional participation in an international highway conference, and in a few
instances a representative acted for a short time as adviser to a foreign govern-
ment on highway matters.
Since the war, activity has been greatly enlarged to include education of

foreign visitors in our highway practices, supervision of substantial highway aid
programs in underdeveloped countries. and giving advice and assistance after
study by one man or a small task force. Formal negotiations with foreign gov-
ernments, granting of loans, and allocations of funds have been the functions of
other Federal ageneies. The Bureau has acted in an engineering capacity only.
In manning these operativus, it is necessary to send men thoroughly experi-

enced in the field in which they ure te operate. The purpose is to train resi-
dents of the several conntries in highway engineering and machine-operation
methods as rapidly as possible and leave them toe carry on what is expected to be
a growing highway program. The Burean has drawn upon its more experienced
men and those of State highway departments for foreign assignments.
A control section has been established in the Washington office to correlate ad-

ministrative handling of all foreign projects.

The Inter-American Highway
Since 1930 the United States, through the Bureau of Public Roads, has been

assisting the Republic of Guatemala, El Salvador, Honduras, Nicaragua, Costa
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Rica, and Panama in the construction of the Inter-American Highway, which is
that section of the Pan American Highway from Nuevo Laredo, on our Mexican
border, to Panama City, at the Pacific terminal of the Panama Canal—a distance
of about 3,200 miles.
In June 1954, 94 percent of the Inter-American Highway was passable in all

kinds of weather by motor vehicles, but uninterrupted travel to Panama City
was still an impossibility. Throughout its length of about 1,600 miles in Mexico,
the highway was open at all tines and practically all of it was paved. The sec-
tion of the highway in Mexico has been financed and constucted entirely by the
Mexican Government.
In Guatemala, starting at the Mexican border, there was an impassable gap of

25 miles. After this gap, the highway was passable under all conditions through
Guatemala, El Salvador, Honduras, and Nicaragua, to the northern boundary of
Costa Rica, a distance of about 815 miles. In this distance there were many
sections on which considerable construction will have to be done to bring the
highway up to ordinary modern standards for a two-lane road, but the route
was open and passable without great difficulty.
At the northern border of Costa Rica there was a short gap of 13 miles which

was not passable but which should be opened to traffic in the spring of 1955.
From this short gap for about 266 miles to San Isidro, south of San Jose, the cap-
ital of Costa Rica, the highway was good for the most part.
Beginning at San Isidro, the last and by far the most imposing impassable

section of the highway, in southern Costa Rica and northern Panama, remained
to be constructed. This gap, which reached as far as Concepcion in Panama, a
distance of approximately 145 miles is in rough country and will take several
years to open, provided funds are made available. From Concepcion to Panama
City, a distance of 320 miles, the highway was passable at all times but much
work will have to be done to reach acceptable modern standards for a two-lane
road,
During the fiscal year, the United States provided $1 million to continue co-

operative work on the Inter-American Highway. .

Surfacing was begun on the only remaining part of the highway in El] Salvador
that is not paved. This 21-mile section has been passable at all times since 1948.
In northern Nicaragua, construction of the most important bridges between

Sebaco and the IIonduras border was continued. Three bridges were completed,
two other bridges were placed under construction, and plans were completed for
six additional bridges. Equipment purchased during the previous year was put
to work to improve to modern standards the low-standard section of the highway
in northern Nicaragua, from the Honduras border south to Sebaco. In southern
Nicaragua, between Rivas and the Costa Rica border, surveys were begun as
the first step toward replacement of 10 temporary bridges with permanent
structures,
In Costa Rica, good progress was made toward eliminating the impassable

gap in the northern part of the country. About 35 miles of all-weather road
were constructed near the Nicaragua border. At the end of the fiscal year only
18 miles remained to be constructed to remove another barrier to international
transportation in Central America. In the southern section of Costa Rica, work
started last year on the survey of the impassable gay was suspended for lack
of funds. During the year six major bridges were completed, work was started
on three more, and plans were completed for six additional bridges.
In Panama, the project for 25 miles of grading, base course, and bridges, from

David south, was completed and the concrete paving was half completed.
‘No cooperative work was done during the past year on the Inter-American

Highway in Guatemala and Honduras.
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Other Latin American projects
In HEI Salvador the Bureau furnished engineering aid and assistance, at the

request of the Government of KH] Salvador, in the design and constrnetion of
several railroad grade-separation structures on the road from San Salvador to
the Ilopango airport. At the end of the year this project was suspended.
Engineering assistance was furnished in connection with studies made by the

International Bank for Reconstruction and Development looking toward the
improvement and construction of the Pacific Tighway, a route roughly paralleling
the Inter-American Uighway but near the Pacific Ocean. Tn previous years
assistance was given to El Salvador in the design and construction of the Lempia
River bridge at San Marcos, the largest bridge on this route.
In Honduvas a Bureau engineer gave part-time engineering assistance in the

construction of the 80-mile “Ilighway of the Sonth” from San Lorenzo, a Pacific
port, to Tegucigalpa, the capital.

In Nicaragua the Bureau continued its technical assistiunce in planning and
construction of a national highway system (other than the Inter-American
Highway) which is being financed in part by a loan from the International Bank
for Reconstruction and Development. One additional technical assistant was
sent to Nicaragua for this work.
The Rama Road in Nicaragua, when completed, will form the main trans-

portation link between the settled portion of Nicaragua on the Pacific Coast and
the large undeveloped fertile areas of eastern Nicaragua. It begins at San
Benito on the Inter-American Highway and extends 158 miles to Rama, a river
port reached by ocean vessels from the Atlantic Ocean. Construction began on
this project in 1948 with United States funds and continned until June 1948
when work was suspended due to lack of funds. The project was then about
half complete. During the fiscal year Congress appropriated $1 million for the
Rama Road, and work has been resumed. Plans were made to have some of
the work done by private contractors after competitive bidding and award to
the low bidder. The work done previously was by the Government of Nicaragua
with their own forces and equipment, which has been the customary procedure
in that country.
In Ecuador the Bureau continued its technical aid on the 115-mile highway

to connect the new port of Manta with Quito, the capital. Designs were made
and plans furnished for three large bridges, and assistance was furnished in
supervising construction of the highway.
Representatives of the Bureau attended meetings of committees at Mexico

City, Lima, Peru, and Washington, D. C., in preparation for the Sixth Pan
American Highway Congress, and attended the Congress held at Caracas,
Venezuela, in July 1954.

Activities in Turkey
The program of assistance to Turkey in building a modern highway system,

launched in 1947, has produced striking evidence as to what improved highways
will do for a nation that had been almost entirely without them. Seven years
ago the highway department of Turkey barely justified the name, and highway
transport was by cart and pack animal. In 1953 trucks were in general use
on main highways and a well organized highway department, manned by Turks,
was engaged in improving highways with modern equipment.
In this program the United States has provided approximately $41 million

which has been used for the purchase of equipment and in technical training.
The Turkish Government has supplied $190 million for construction. During
the year 25 American specialists acted as advisers and training instructors.
Turkish authorities constructed 1,682 miles of highways during the past year—
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an increase of 496 miles over the previous year—and maintained 11,580 miles
of the National System by machine methods.
The introduction of machine methods of construction and maintenance has

been completely successful. Men trained by Bureau representatives operated
trucks, tractors, and other road machines throughout Turkey. They also manned
10 fully equipped division repair shops and 28 maintenance garages.
Growth of traffic indicates the effect the highway program has had on the

Turkish economy. There were about 8100 motor vehicles in 1945 and 60,000
in 1954. The change is due almost entirely to the increased mileage of improved
roads. The must pronounced effect has been the increase in freight hauling
by trucks and the consequent reduction in costs. In 1949 the average cost of
ivansporting freight between 10 representative cities throughout Turkey was
equivalent to 15.2 cents per ton-mile. At the end of 1953 it was 8.6 cents, a
decrease of approximately 43 percent. Travel time between these cities has
been reduced almost 50 percent. More and more, the interior of Turkey has
been opened up to modern commerce. Since 82 percent of Turkey's population
lives in scattered, small villages, the effect of this penetration is obvious—
increased incentive to grow surplus crops to sell in other areas and to the out-
side world, and increased purchasing power with consequent increased demand
for manufactured goods to raise the standard of living.
A major benefit of the improved roads is the military value of highway trans-

port in defending the borders of Turkey.
Activities in Ethiopia
The third year of assistance to Ethiopia in rehabilitating and supplementing

existing main highways produced substantial results. The Imperial Highway
Authority, staffed in part with 35 engineers and equipment specialists from the
United States, supervised improvement of a $,100-mile road system. Costs of
the program were to be met entirely by Ethiopia with approximately $10 million
from Ethiopian sources and a loan of $5 million from the International Bank.
Major improvements have been made on all roads in the 3,100-mile network

with the exception of one 190-mile section assigned a low priority. All but 310
miles of the network had an all-weather surface.
Reconstruction of the 535-mile main road from Addis Ababa to Assab on the

Red Sea was virtually completed, reducing travel time for trucks from 2 weeks
to 2 or 8 days. Similar progress has been made on the 205-mile primary road
from Addis Ababa to Jimma, the principal outlet for a rich and extensive coffee
area and site of a newly established agricultural school. When the highway re-
habilitation program started the road was virtually closed to passenger triffic,
and the normal travel time for trucks was frem 3 days to a week. Today the
trip is made in 6% hours by passenger car and in 10 hours by truck. Long
sections of entirely new read have been built on the route from Addis Ababa ta
Dilla in a rich, coffee-producing area. The 230-mile trip, which formerly required
as long as 5 weeks, is now an easy day’s drive.
Daily bus service provided quick transportation between Addis Ababa and

Jimma at a cost of about $5 for the 205-mile ride. Bus service radiated in five
directions from Addis Ababa, on daily and biweekly schedules and at reasonable
cost, for the thousands of passengers whose alternate means of transportation
is by foot or mule. :

Even with the vast improvement of primary roads already accomplished, there
were definite breaks in the transport system between farm and market. In most
areas, produce such as coffee. grain, hides, and fiber still had to betransported by
donkey from farm to regional inarket centers. From these centers it moved to
Addis Ababa and the ports of Assab or Massawa by truck. As the fourth-year
work began, plans were being made for a long-range development program to
assure further economic aud sacial benefits to the empire.
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Activities in the Philippines
At the conclusion of the program of highway rehabilitation in the Philippines

on June 30, 1952, the Economie Cooperation Admitistration Cnow Foreign (peri.
tions Administration) requested Chat Bivean persourtel remade in Mantle as eon
sulfanis to the Thilippine Govertinent ob a program: of highway iniprovement
nud development, A staff of 10 Bureau engineers and techniciaas undertook Chis
work, Phis staff was being tuereased to Heat the eud af the tiseal year,
The primary objective of the highway ioprovement and development program

was to assist the Philippine Govermuent fo form a well organized and eflicient
highway division capable af phinning, designing, coustructing, maiokiiniug, aud
operating a system of national, provineial, and secondary toads fa serve as the

the country and for the needs ofbaekbone for the economic development of
national defense.
The first phase of the progrant was to provide for the constriction of a systern

new areas of agriculof new roads ou (he island of Mindanao, fo open up vast
tural land. Work on this system, comprising a total of 356 iniles, was started
during the first year and progressed on schedwWe during the past year, although
severely hampered by dense vegetation, heavy tropieal rains, and jungle clays
that made construction difficult, A total of 135 miles had been let to contract for
construction, and construction started on an additional 49 miles at the end of
the tiscal year
A nationwide program of highway improvement and maintenance has been

initiated and is gathering momentum, Maintenance operations were being
mechanized rapidly as new equipment was received, Mechanization was result-
ing in increased read improvement for cach Plilippine peso expenditure,
In assisting the Philippine Government if has been necessary to provide ma-

terial aid in the form of highway equipment and bridge steel. A tetal of 316,-
750,000 for equipment, steel, shop tools, training aids, and personnel has been
provided by the United States. The greater part of this amount ($14,311,629)
was allocated for equipment and shop tools,
Thousands of miles of Philippine highways were in need of au asphalt sur-

face to reduce the high transportation costs and permit resettlement of farming
areas remote from ceniral markets. To meet this need several waits of asphalt-

Philippine family entering the jungle in search af a hamestead ta be made
accessible by a new road. Clearing for the road has begun.
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ing equipment were delivered and aii expanded program of asphalt surfacing
initiated.
Two major equipment depots constructed at the beginning of the program were

expanded and better equipped to handle new equipment being received and to
rebuild war-surplus equipment left in the Philippines by the Armed Forces. Both
depots have been well equipped to serve as training centers for mechanics and
operators.
The training courses initiated previously were continued throughout the year,

and 250 men were trained. On-the-job training of engineers continued, with
considerable time being given by Bureau technicians to preparation and printing
of several technical manuals for use by Philippine engineers.
The Philippine Government, in implementing the overall program, reorganized

its highway division, enacted basic highway legislation, and made full use of
equipment delivered.

Activities in Liberia
The highways of Liberia comprise approximately 900 miles of scattered sec-

tions of road. Many of these are only improved trails. About 200 miles are
within large rubber plantations. The possibilities for development in the inte-
rior of Liberia are great, and construction of a highway system is considered
essential to the country’s progress. Coffee, cocoa, rice, palm oil, and tropical
fruits can be grown over a large part of the country. Liberia’s mineral wealth
is largely unexplored because of the difficulty of access, and the products of

thevast forests have hardly been touched.
The Bureau, in connection with the program of the Foreign Operations Admin-

istration, has cooperated with the Liberian Government in establishing a divi-
sion of highways and in carrying out a limited construction program. During
the year the Bureau staff in Liberia consisted of six engineers and two equip-
ment specialists. Liberians were trained in all phases of operating a highway
organization. The effectiveness of the training program was apparent from
the number of Liberians filling responsible positions. During the year the posi-
tions of chief engineer and materials engineer, formerly filled by Bureau per-
sonnel, were occupied by Liberians. Liberians trained by Bureau personnel
filled all accounting and stenographic positions, and many of the subordinate
engineering positions. A Liberian acted as superintendent of the newly created
maintenance department and was expected to be capable of assuming complete
charge of maintennace in approximately 2 years. A Liberian also succeeded-
to the position of shop superintendent, and good progress was made in training
Liberian mechanics.
The construction program consisted of projects to connect the Ports of Mon-

rovia and Harper with the interior. Fifty-six miles were under contract and
bids were to be received soon after the end of the year on an additional 70
miles. Bids were received for construction of an equipment depot in Monrovia.
A survey 123 miles in length was completed under an engineering contract, and
plans for construction of this route were substantially complete.
The importance of highways to Liberia is evident from the increase in traffic

wherever highway improvements have been made. A large part of the traffic
is made up of trucks carrying products of farm and forest from the interior
of Liberia, and from adjacent French territory, to the coast. The demand for
farm-to-market roads will make highway construction a continuing activity and
a continuing need in Liberia for many years to come.

Activities in Jordan
Since 1952 the United States has assisted Jordan on a small scale in intro-

ducing modern highway methods. At first, Burean engineers stationed in Turkey
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were sent to Jordan for short periods. In December 1953 a Bureau engineer
was stationed in Jordan to supervise constriction of demonstration roads total-
ing 52 miles in length. We has held numerous short courses for engineers, pre-
pared typical plans and specifications for use of the Department of Public Works
of Jordan, and trained operators of bulldozers, motor graders, crunes, and other
road equipment. The United States has supplied equipment costing $130,000.
However, much of the grading was done by hand inethods.
As yet there is only a small beginning in highway tmprovenient Dut there is

reason to believe that larger prograins will develop.

Other Foreign activities
; .

A Burean specialist was sent to Turkey to advise as to the best approach to
a study of the often proposed crossing of the Bosporus by bridge. He also sug-
gested further study in regard to improvement of existing ferry facilities and
improvement of traffic routing in Istanbul.
A representative from the Bureau's Philippine division was a delegate to the

September 1953 meeting of the United Nations Economic Commission in Bang-
kok. Two engineers from the Thilippine division examined local conditions
and efforts toward road construction and maintenance in the Associated States
of Indochina, and prepared recommendations in regard to highway matters for
the United States’ assistance mission handling aid to those countries.
An engineer from the Bureau's division office in Turkey was sent to Afghan-

istan for a 3-month survey of highway problems, and 2 engineers were sent
to Jordan to advise on highway location.

Foreign Visitors

Training programs were provided by the Burean for 61 highway engineers from
other countries, sponsored by the Foreign Operations Administration and the
United Nations. Assistance was also provided in preparing programs for 11 ind}-
viduals who came to the United States under the auspices of their own govern-
ments, or who were referred to the Bureau by other government agencies for
a portion of their training program. Assistance was given the Foreign Operations
Administration in the preparation and carrying out of a program for a group of
32 highway traffic engineers and administrators from 11 European countries.
Seventy individuals classified as casnal visitors were aided for short periods of
time ranging from a few hours to 1 or 2 weeks.
State highway departments and a number of county and city highway depart-

ments gave valuable assistance by accepting visitors and showing them highway
methods and procedures in detail. The large nuinber of highway engineers and
officials visiting this conntry is an indication of the worldwide interest in our
methods and equipment for highway improvement.

Highway Safety Activity
The Bureau continued to assist in the program to advance the cause of safety

on the streets and highways, as required by law.
Cooperation was continued with five national organizations in furtherance of

the official action program for highway safety.
Staff assistance, printing, and supplies were made available for planning and

conducting the White House Conference on Highway Safety in February 1954,
under the general chairmanship of the Secretary of Commerce.
Similar service was provided for the President's Action Committee for Traf-

fic Safety, the first continuing action group ever created by Presidential appoint-
nent following a national traffic-safety conference. The group was established
to coordinate activities of various autonomons national organizations in the

29



traffic-satfety field, and to promote effective citizen support, at the community
level, for proved methods of improving street and highway safety. Committee
membership consisted of the seven active group chairmen of the White House
Conference, representing agriculture, business, Inbor, media, civic and service
organizations, public officials, and women.
The 1954 White House Conference and the subsequently appointed Action Com-

mittee had their inception at a meeting of the President with 28 ational busi-
ness leaders in July 1953. Traffic fatalities, always heavy, had been increasing
year by year for more than8 years. A tremendous step-up in the traffic-safety
program was imperative.
Preliminary evidence indicated that the increased efforts to save lives have

been successful. Nearly 700 fewer people were killed by motor vehicles during
the first 5 months of 1954, compared with the same period a year earlier. If this
downward trend is maintained, 1954 will be the first year since 1949 that motor-
vehicle deaths have declined.

Financial and Administrative Research
Administrative studies
Research work carried on in the administrative field during the year con-

tinued to be largely cooperative and consultative in nature. At the request of
State officials, aud in cooperation with the Automotive Safety Foundation, studies
of highway organization and management were conducted in Louisiana, Min-
nesota, and West Virginia. These studies required on-the-ground discussions
with ceutral-office aud field officials of the State highway departments and with
Jecal road and street officials, and involved detailed analyses of operating prac-
tices and procedures. Consulting services were furnished to Maryland in con-
nection with a proposed reorganization of the Maryland State Roads Com-
mission.
Previously, research work in the administrative field was confined almost

exclusively to the State and local ruval governments, with little accomplished at
the urban level. During the year an outline for a proposed study of the admin-
istration of highways and streets in metropolitan areas was completed, Work
ov the study itself was delayed pending a decision as to how it might be corre-
lated with work on urban problems recently undertaken by other agencies.

Highway laws
Cooperative study of highway laws was continued under the direction of a

special committee of the Highway Research Board. As au aid in this work of
legal analysis, the entire field of highway law was subdivided into 26 major
topics. Substantial progress was made on three of these during the year: A
detailed analysis of State constitutional provisions affecting highways was com-

pleted; a study of statutory provisions of the States relating to highway system
Classification was well advanced: and a study of declarations of legislative policy
relating to highways, as they appear in State statutes, was in progress.

Financial studies
Local road and street finance data were reported for all States. As an adjunct

to the street finance reports. the States also reported the receipts, expenditures,
and debt information for parking meters, publicly owned parking lots and gar-
ages, storm sewers, strect cleaning, street lighting. and curbs and gutters.
A historical bulletin covering the highway finance activities of local rural

units for the years 1042-47, completed in 1953, was revised during the year to
include the years 1948-51, and was nearly ready for publication, Work was

continued on an urban street finance bulletin covering the years 1941-51.
Nhe annual highway finance report of receipts, expenditures, and debt status

of all governmental wnits for highway purposes for the years 1945-52 was pre-
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pared and published. Also published was a preliminary report showing corre-
sponding estimated data tor 1953 and a forecast of highway ectivities for Loot.
A review of developments in highway finance during 1993 was prepared and mide
available to interested groups for publication.

Section 13 of the Federal-aid [Highway Act of 1954 directed the Secretary of
Commeree to make “a comprehensive study of all phases of highway financing,”
including a determination of the costs of completing the highway systems in the
several States as well as an intensive study of the (oH-road movement and its
implications with respect to Federal highway policy. The study was set in
motion toward the end of the fiscal year. Cooperation of the 48 States, the
District of Columbia, Tlawaii, and Puerto Rico was enlisted through the as-
sistance of the American Association of State Uighway Officials, as well us

through direct contact by the division and district offices of the Bureau. Two
lines of inquiry were planned, one on the needs and costs of an adequate program
of improvement of all road and street systems, and the other to provide informa-
tion on the extent of feasible toll roads. Field representatives were called to

Washington to be briefed on the requirements of the section 13 project and to

participate in final planning of the inquiries. At the very close of the fiscal year
the project was launched, with the expectation that all States would cooperate
in a prompt and thoroughgoing response to these inquiries. A report based

largely on the information given by the States will be prepared and submitted
to Congress not later than February 1, 1955.

Taxation studies
A comprehensive analysis of the problems of highway taxation was continued

during the year in cooperation with the committee on highway taxation and
finance of the Highway Research Board. Work on this project may be classified
under the following three headings: (1) Analysis and appraisal of the existing
methods and bases of taxation for the support of highways, (2) study of theories
and methods for the equitable allocation of highway costs between-motor-vehicle
and nonmotor-vehicle tax sources, and (3) study of theories and methods for
the equitable allocation of motor-vehicle tax responsibility among vehicles of
different types and sizes.
A study of highway-user taxes paid in 1952 by vehicles in different type and

weight groups was completed and published. A study of the variation of highway-
taxes with vehicle size for selected vehicles in intrastate operation was

nearing completion. <A pilot study of the taxation of interstate and transstate
vehicular movements, based on selected vehicles operating over a specified route
covering three States, was made during the year. <A tentative outline of proce-
dure for a similar study covering 48 States was prepared.
Analyses of the kinds of highway taxes in use and the bases upon which they

are imposed, and study of the incremental method of motor-vehicle tax alloca-
tion were continued. Assistance was given in the financial and tax study made
by Louisiana State University for the Lonisiana Legislative Council and the
State Department of Highways. Assistance was also furnished the Missouri
Highway Department in a study of the allocation of highway costs in that State
by the incremental method.

Highway cost studies
The study of highway costs was continued with the cooperation of numerous

State highway departments. Annual cost research involves the determination
of present and future costs of short-range and long-range highway improvement
programs. Essential features of this work are the uniform assembly of con-
struction and maintenance cost and mileage data and the analysis of these data
to evaluate causes of road retirement, rates of depreciation, and annual costs by
road types, routes, and systems.
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Analyses of the service-life characteristics of highways were continued during
the year. This work was based on construction and retirement data as of Janu-
ary 1, 1953, submitted by 21 States and Puerto Rico.
Advances were made in the study of highway investment, particularly in the

application of investment life and depreciation data in estimating future high-
way needs. The concept was developed that the trend in the depreciated value
of the highway investment should keep step with the trend of traffic and with
general economic indices such as the gross national product. The data on high-
way needs which will be derived from the study called for under section 13 of
the Federal-aid Highway Act of 1954 will provide means of testing the validity
of this concept.
Studies of selected road sections were continued in the endeavor to determine

the effect of traffic volumes and weights on the condition and cost of highways.
Attention was directed particularly to costs. Data were submitted by 26 States
for 255 control sections. Of this total, 150 control sections representing 1,545
miles of road have been analyzed.
Assistance was given West Virginia in selecting highway sections for study.

Cooperative work with State highway departments on a manual of procedure
was completed, and the mantal was published by the Highway Research Board.
Assistance was also given to Washington, West Virginia, and Wyoming in fur-
therance of the comprehensive studies of highway needs in those States.
In the course of the work on the West Virginia needs study, a report was

prepared on the capital investment in the West Virginia primary system of rural
reads. Basie data on highway construction, retirements, needs, and costs were
analyzed with the objective of developing costs of alternative highway improre-
ment programs. Seven alternate construction programs were subjected to study
and evaluation. This work has general value as a case study in the analysis of
highway investinent.

Production cost studies
During the two preceding fiscal years, cost studies of work performed by con-

tract and by State forces were made in North Carolina. Five farm-to-market
read projects were involved—three constructed by the contract method and
two built by State forces. Work on the various project reports and on cost
comparisons was started in July 1953 and continued throughout the year.
A field study was continued of the cost of surface maintenance of selected

sections of bituminous reads in western States. These studies inclnded unit
costs for labor, equipment, and materials and have been made in eight States.
Basic data developed were to be used in interpreting the physical maintenance
work on the WASHO test road at Malad, Idaho, in terms of norma) work and
cost when performed as a routine maintenance operation.
All field work and most. of the final analysis was completed on a northern

California forest highway project to determine the additional expense of per-
mitting traffic to pass during construction operations, No alternate routes
were in the vicinity and construction of a detour would have involved consid-
erable expense. It was considered cheaper to maintain traffic during construc-
tion, and the job was let to contract on that basis. Study findings lend support
to the decision made on this job.
A study of costs on grading and surfrcing work was started on an eastern

Washington project. The contract: for the work includes a provision for main-
taining traffic during construction, and costs thus incurred will be determined
for each bid item.
Cost studies were started on three Montana projects involving one-bin and two-

bin plant-mix surfacing fo aid in determining the relative advantages of various
types of surfacing work.
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Studies of equipment performance and production rates were conducted on six
construction jobs in three States. Sumunaries of 140 jobs on which cquipment
performance studies have been conducted revealed, among other things, that
delays of less than 15 minutes each to key equipment absorb an uverage of
16 minutes out of every working hour. On some jobs nearly half of the work-
ing time was consumed by sniall delays. Delays greater than 15 minutes each
to key equipment were found to average about one-fifth of the scheduled work-
ing time but varied greatly between jobs. The largest single seurce of delays
common to all chisses of equipment involved the repair and maintenance of the
equipment itself.

Land acquisition, roadside control, and terminal facility studies»

Studies of problems connected with the aequisition of highway right-of-way,
protection of the roadside, access control, and the provision of terminal facilities
continued during the year, independently and in cooperation with State highway
departments and national organizations.
Factual analysis of State statutes pertaining to the placement, regulation,

and relocation of public utility installations in and along highway rights-of-way
was continued. This analysis will constitute a part of the report which the
Secretary of Commerce was directed to make in cooperation with the State high-
way departments and other parties in interest, under the terms of section 11
of the Federal-aid Highway Act of 1954.
Studies of ways and means of reserving land for future highway right-of-way

purposes advanced during the year, Analysis of methods and devices used effec-
tively by various State and local governmental units was partially completed.
Substantial progress on a study of free expressways was made during the year,

when the last of the returns of a questionnaire on the subject were received.
These indicated that over 3,200 miles of expressways were completed or under
construction in the United States.
A joint project of the American Municipal Association, the Highway Research

Board, and the Bureau of Public Roads relating to parking meter practices was
completed and a comprehensive report published by the Highway Research
Board. It contains extensive data relating to the number of meters, their
financing, revenues, installation, maintenance, policing, costs, legality, and related
matters.
Previous research concerning parking legislation was in process of being

brought up to date.
Requirements for the provision of parking accommodations contained in zon-

ing ordinances was also in the process of being made current. <A series of conm-

prehensive tables by trpes and uses covering all requirements was being prepared.
Assistance in connection with the legal, financial, and administrative phases

of parking survers was rendered to municipalities where parking surveys were
made and assistance was requested. This aspect of parking survers is assuming
greater importance than formerly. The parking needs as determined from
prospective users are unlikely to be provided unless the program is implemented
by appropriate legal, adninistrative, and financial tools,

Highway Transport Research
Road inventory and mapping
Information on rural roads and main city routes was brought up to date in

43 States and Puerte Rico through the continuation of road inventory operations.
The data obtained are valuable in determining needs and deficiencies of the road
network in each State and are necessary in appraising the performance and
adequacy of the Nation's several highway systems. Statistical summaries thus
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obtained provide a major part of the necessary tools used in determining poli-
cies for administration of highway programs and long-range planning.
During the year, 277 county general highway mays were completed and sub-

mitted by 32 States. Other mapping activities resulting from cooperative plan-
ning surveys with the States included the preparation and publication of 2 State
general highway maps, 20 State traffic maps, $31 county traffic maps, and 247
maps of incorporated places.

Traffic volumes and truck weights
Under agreements for traffic studies with Federal assistance, every State has

developed some information concerning the growth in traffic in the past year
compared to growths in previous years. Forty-one States submitted reports
giving data collected in the summer of 1953 at stations used for the past 12 years
to determine trends in loading practices and weights by vehicle types, to be used
in computing carried loads and ton-mileages. Possibly a more important use
has been determination of the effectiveness of State law enforcement and relative
conformity with the recommendations of the American Association of State
Highway Officials. Data were obtained at approximately 500 stations. Analysis
of the data was begun.
Traffic in rural areas during the fiscal year increased at about the same rate

as in previous years with only a slight indication of leveling off. At the same
time, traffic in urban areas increased somewhat faster than it did in the rural
areas. While all rural travel increased approximately 5 percent, urban traftic
apparently iucreased about 6 percent.
In addition to the annual summer weight survey, 10 States collected data

seasonally at selected stations, as was done in the previous 3 years. These
surveys were made in order to determine the variations in vehicle types and
weights and the frequencies of heavy loads in different hours of the day, days of
the weeks, and seasons of the year. Such information is useful in establishing
a relation between frequeney of heavy loads and pavement damage under dif-
ferent circumstances. Analyses were made by the Bureau of the variation of
weights by vehicle type for different hours, days, and seasons in order to estab-
lish a factual basis for the development of more economical sampling procedures,

Motor-vehicle-use studies
Motor-vehicle-use studies being conducted in cooperation with the State high-

way departments were under way or completed in 20 States and Hawaii at the
close of the fiscal year. Field work was in progress in three States. The studies
were Statewide in scope and were designed to yield information on motor-
vehicle travel with respect to rural and urban ownership of vehicles, proportion
of travel in rural and urban areas, and principal road systems used, together
with pertinent characteristics of travel including purposes of travel and the
frequency and length of trips. Such information is of considerable significance
in the planning of highway programs.
Information available from analysis of data from five States in which the

nnalyses were well advanced showed that travel on the highways is predomi-
nantly short-distance travel. In these five States, 60 percent of the passenger-
ear trips were less than 5 miles one-way length, and 79 percent were less than
10 miles. Only 1 percent of the trips were 100 miles or longer. However, only
one-fourth of the passenger-car vehicle-milage cousisted of the trips of less than
10 miles and 22 percent of the vehicle-nilage resulted from the 1 percent of trips
of 100 miles or longer.

Rural travel and road usage
The field work of the “after” study of rural-road usage in Charlotte County,

Va., to determine the effects on highway travel of the establishment of a manu-

34



facturing thndustry in an area previously cutirely agriculQiral in character, was
coinpleted and analysis begun. This “after”? study was made pear the end of
the year, 5 years after the “before” study snd about 444 vears affer the indus-
trial plant began operations.
The preliminary findings tndicated no tendency for the workers to move bearer

the plant. Two-thirds ef the workers lived more than 5 miles distance from
the plant and one-third lived more than 10 miles away. The percentage of
workers living 10 miles or more from the plant atmost doubled in the nearky 5

years of phint operation. Widespread ownership of automobiles, even in the
relatively Jow tneome groups, and usable highways made it possible for workers
to live some distance from their place of employment, where family or economic
reasons influence the choice of dwelling location.

Traffic studies in cities
Ten years ago the first urban origin-and-destination traffic study by the home-

interview method was completed in Tulsa, Okla. Since then similar studies have
been undertaken in nore than 100 metropolitan areas, In the past year a re-

survey of the metropolitan area was initiated for the purpose of bring-
ing the original travel data up to date and providing highway adininistrators
with current facts upon which to appraise present highway needs. A compari-
son of the data collected in the two studies will emphasize changes that have
taken place in urban highway transportation during the past decade.

Urban highway planning
Studies were completed of employees’ place of residence and mode of travel

to work as affected by the decentralization of government employment centers
in the Washington, D. C., area. Resnits show that residences of those employed
n the central area are distributed throughout the city and metropolitan area
in the same proportion as general population distribution. However, as agen-
cies are relocated at increased distances fron: a central point, a larger number
of employees have residences in the area of the new office location. with a
secondary group having residence in the area of greatest population density
hear the central business district. When place of employment is removed
approximately 8 to 10 miles from the central business district, most of the eim-

ployees live in the vicinity of employment or in the semirural area beyond. As
the distance from the central business district increases, there is a correspond-
ing increase in the proportion of the work trips made by antomobile,
Residential areas ranging from high to low population density, high to low

income, and from single-family te multi-family dwellings were studied. It is
apparent from these studies that the number of trips per dwelling, especially
the number of antomobile trips, varies somewhat in proportion to the economic
status, Studies of travel to shopping centers indicate the possibility of delineat-
ing market areas and of predicting the amount of travel to such centers by a
formu based on travel distance and retail floor space of the shopping center,
Analyses were made of destinations of shopping trips te local commercial

centers and to the central business district by residents of eight radial sectors
of the Washington metropolitan area. The attraction of the central business
district department stores to shoppers is shown by the fact that approximately
70 percent of all shopping trips to the central business district of Washington,
other than walking, had destinations in the five subzones occupied by depart-
ment stores; alsa, that 54 percent of all such trips were made by residents of
one quadrant of the metropolitan area where 44 percent of the area's popula-
tion lives.
These and similar analyses of the various component data prednced by the

home-interview type of traffie survey, developed by the Bureau, indicate the
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increasing value of Such studies to the city planning and marketing fields and
general business enterprises, in considering highway problems.

Toll road studies :

The Bureau continued its studies of the traffic using toll roads in order to
establish a sound basis for estimating the volume and kind of traffic likely to
be attracted to a proposed toll road and that which may be expected to be gen-
erated as a result of its construction.
An analysis of the data collected in a study in the area of the eastern extension

of the Pennsylvania Turnpike showed that a larger percentage of vacation trips
was diverted to the turnpike than of trips for any other purpose.
It was determined that the generated traffic is significantly higher than is

usually estimated for toll roads. On the basis of traffic diverted from an adja-
cent road or, at most, two nearby roads, the generated traffic has been found to
be equal to as much as three-fourths of the diverted traffic. A part of this addi-
tional traffic is probably traffic diverted from roads at a distance from the toll
highway.

Nationwide highway finance study
An important phase of the nationwide study required by section 13 of the

Federal-aid Highway Act of 1954 concerns the design standards adopted as
criteria for identifying deficient sections of highways and estimating the cost of
overcoming these deficiencies. The design standards prepared as a basis for the
study reflect Hiberal application of research findings on traffic operations, includ-
ing a number of recent studies which have not had previous impact on geometric
design policy.
Of particular value in the definition of standards is the distinction, often diffi-

eult to dvaw, between design conditions that are tolerable aud those that are
applicable and desirable for new construction. It is in this area where an inti-
mate knowledge of traffic performance under specitic circumstances can be espe-
cially effective in working toward a practical determination of highway needs.

Effect of highway design on accidents
A unique opportunity to study the effect of highway design on accidents arose

in 1947 with the completion of a new road, on new location, replacing the old
U.S. 40 between Frederick and Hagerstown, Md. The old road continues in use.
Tyoth are two-hiue roads, cross the same two mountain ridges, and have about
the same total rise and fall, but some of their design characteristics are very
different.
The old road is typical of our older mountain highways, with steep grades,

sharp curves, marrow shoulders, and generally poor sight distance. Forty-five
pereent of its length is marked for no passing.
The new road has excellent sight distance (only 12 percent marked for no pass-

ing), no curves sharper than 4+ degrees, many long straight sections, and wide
paved shoulders. The grades are long. steep, and usually on straightaways, but
in most respects it is a typical modern highway.
Analysis has been completed of the 554 accidents investigated by the State

police on rural portions of the two roads in the 6 years 1948-53. The accident
rates for the two roads were practically identical, 1.8 per million vehicle-miles
of travel on the old road and 1.9 on the new. Both were slightly below the
statewide rate of 2.0 for rural highways in the same period.
There were important differences in the kinds of accidents which predomi-

nated on the two roads and in the places where they occurred. The curves on
the old road were dangerous, with a rate of 3.5 accidents per million vehicte-
miles as compared with 1.5 on the straightaways. On the new road the curves
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were notably safe, with only 0.9 of an aecident per milliow vehicle-miles, while
the straightaways had a rate of 2.0, Rear-end collisions were much more com-
mon ou the new road than en the old, happening principally on steep upgrades
where fast-moving passenger cars suddenly came upou the slower commercial
vehicles. These findings provide a better understanding of the importance of
sight distance, curvature, nnd gradient in the frequency of accidents.

Driver performance
The results of a study of driver performauce on vertical curves Git the tops

of his), briefly summarized in the 1953 annual report, have been supplemented
by completion and publication of a companion study on horizontal curves. The
research was concucted in cooperation with the New York State Department of
Public Works an@ supplemented with data from similar work bi Maryland, Mli-
nois, Minnesota, and South Carolina,
A sight distance on horizontal curves of at least £00 feet appears necessary

for rensonable pereeption, reaction, and braking time. Vehicle speeds are con-

siderably lower on horizontal curves than on vertical curves with the same
piviimun sight distance. Speeds evidently are controlled more by the obvious
danger of running off the road on a horizontal curve than by the possible hazard
of an unseen object where sight distanee is limited on vertical curves. Centrif-
ngal foree can actually be felt, while the sight-distanee hazard can only be
imagined.
Effect of shoulder use

A vehicle standing on the shoulder of a highway because of the driver’s choice
er mechanical failure tends to influence traffie behavior on the highway. Studies
made in cooperation with the Oregon State Highway Department disclosed some
facts on the extent of this influence. At various lucations a passenger ear, mvain-
tenance truck, or barricade was placed on the shoulder either at the pavement
edge or 3 feet or 6 feet from the pavement edge. Observations of the effect were
recorded on two-lane and four-lane divided highways.
During light to moderate traffic flow on the wider two-lane highways and on

four-lane highways, vehicle speeds were affected little, if at all, by objects on
the shoulder. However, on two-lane pavements 20 feet or less in width, speeds
averaged approximately 3 miles per hour lower with vehicles or barricades
on the shoulder.* An object placed at the edge of an 8-foot lane of a two-lane
“Nighway eaused vehicles to travel 3.3 feet farther from the pavement edge
than when the object was not present.

Pentagon network studies
Traffic control devices are effective aids to traffic movement aud safety only

when they are adapted to the needs of the drivers and properly coordinated
with highway design. Research studies were begun on the Pentagon network
and a portion of the Shirley Highway near Washington with the purpose of
developing a system of improved signs and markings, and recommendations for
application where tratftic volumes are large,
A special technique of observing and recording driving actions that are symp-

tomatie of confusion, uncertainty, or inattention was used. Operational facts
on the actions of local and out-of-State drivers, together with extensive accident
analyses, revealed weaknesses in the current signs and markings, and a program
of improvement, incliding use of overhead iHuminated directional sigus, was to
be formulated. There was discernible erratie action by some out-of-state drivers
approaching diverging points on the one-way readway system, Where a driver
unfamiliar with the route must bear to the left, the incidence of both accidents
and erratic driving was especially high.
As new devices are installed, the effect on actions of drivers wil] be studied.
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By this process, refined standards will be evolved for signs and markings on the
heavily traveled expressways of the network and under similar conditions else-
where.

Speed consistency and accidents
The speed below which 85 percent of the drivers are observed to be traveling

is often regarded as a safe speed. From this it is sometimes inferred that 15
percent of all drivers are habitual speeders, and that enforcement and education
measures should be directed chiefly to this comparatively small group.
How valid is this inference? To what extent is speeding done by habitual

speeders, and to what extent is it the occasional behavior of most drivers? An
attempt to answer these questions was made in cooperation with the New York
State Department of Public Works. At a rural location used chiefly by com-
muters, speeds and license numbers were recorded during the commuting periods
of 10 mornings and 12 afternouns. It was possible to measure the speed of vari-
ability of each individual driver and to relate this to the variation between the
average speeds of different drivers.
Variability of individual drivers was found to be greater, on the average, than

the variability between different drivers. It is nearer the truth to say tbat
most drivers drive fast some of the time than to say that some drivers drive
fast most of the time. Control of excessive speeds involves more than just a
small group of drivers.
Additional information about the drivers was obtained from questionnaire

postal cards sent to the owners of the vehicles. It was found that the faster
average speeds were by the younger drivers, the newer cars, and the drivers
with bigher annual mileages. But none of these factors, or any combination of
them, correlated very closely with the individual's average speed.
The study is being extended to inclnde the accident histories of the drivers

whose speeds were observed, in the hope of finding some relation between a
driver’s average speed and his likelihood of having accidents.

Brake research
The Burean completed an extensive study of motor-vehicle brake performance.

It had the assistance of an advisory commiitee composed of representatives of
19 organizations connected with highway transportation, 8 from Government
agencies and 16 from manufacturing, operating, and other gronps.
The study revealed the general levels of brake performance of the various types

of vehicles in everyday traffic, the improvement in brakes since 1942, the further
improvement of commercial vehicle brakes that can be made through mainte-
nance procedures, and the effects of speed and axle loads on brake performance.
In addition, comparisons were made of the merits and capabilities of various
instruments used for measuring brake performance.
The final report was approved by the advisory committee and is being prepared

for publication. It presents factual information on hrake performance, discusses
use of the findings in enforcement work and the practical limitations of existing
brake testers, and suggests a practical stopping ability requirement.
The results of this research will assist materially in establishing highway

design standards such that drivers will be able to see obstructions at a distance
at least equal to stopping distance and in formating practical regulatory meas-
ures for brake performance. The results will also help to promote safety on
streets and highways by pointing out deficiencies in the brake performance of
vehicles as they operate in everyday traffic.

Economics of motor-vehicle size and weight
In the problem of size and weight limitations for trucks, it is increasingly

evident that economic factors are equal in importance to technical factors.
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Highway facilities can be constructed, at au inereased cost, to carry the gross
weight of any practical motor velicte or combination of vehicles, Vehicle manu-
facturers can build practical motur vehicles of gross weight capacities greater
than the size and weight limilations of many States. . As the sizes and weights
of vehicles are incrensed, trucking costs generally diminish, but the degree and
extent of cost reduction is not well established for different levels of gross
vehicle weight in a manner that permits Comparison wilh the corresponding
costs of providing highway facilities.
The overall cost of highway freight transportation is the sum of the costs of

owning, maintaining, and operating trucking equipment, plus such costs of con-

structing and maintaining highway facilities as may properly be assigned to

freight vehicles. Previous limited studies do not provide data adequate for a

determination of optimum maximum size and weight specifications of commercial
vehicles that will provide the most economical transportation costs for a kinds
of freight shipped by highway.
Comprehensive data of the following types are needed in order to develop

optimum maximum size and weight specifications for commercial motor vehicles:
(1) Operating practices of various types of motor carriers for the handling of
different commodities, (2) operating costs of various types and sizes of freight
vehicles, (3) costs of providing highway facilities by Increments of axle loads
and frequency of traffic, and (4) relation of total tonnage of commodities hanled
to shipping densities of the commodities, in order to judge which commodities
should not be loaded so as te occupy all of the eargo space in highway freight
vehicles of the maximum allowed dimensions.
A program of field studies of the four phases was developed iu collaboration

with the committee on economies of motor vehicle size and weight of the Highway
Research Board. Collection of field data was begun.

Hydraulic Research

The movement of flood water has great significance for highway engineers and
users. Last year about $750 million was spent on highway drainage structures.
Culverts alone took some 15 percent of the highway construction dollar. Studies
of tloods of streams draining areas under 10,000 acres in different parts of the
country have shown that the same rainfall may prodnce a flood ten times greater
in one stream than in another because of differing soil, slope, and other char-
acteristics of the region.
Fortunately, boundaries of regions established by the Soil Conservation Serv-

ice for classification of erosion problems also serve to delineate areas which
have similar flood-producing characteristics. Data from seven physiographic
regions in the east and midwest were analyzed. Charts in preparation will
make possible reliable estimates of size and frequency of peak flow of water
from culvert-size drainage areas in these regions. The charts were to be re-
leased as rapidly as completed. The purpose was to enable the design of cul-
verts of adequate size without waste.
Analyses of flood flow from drainage areas larger than 10,000 acres were

completed and published for two extensive regions extending from southern New
York to Tennessee. Data on rainfall intensity were compiled for that portion
of the United States (excluding New England) east of a line throngh the west-
ern boundary of the Dakotas, as a preliminary step to correlation with peak rates
of runoff. Flood frequency studies for two regions in Texas were in progress
at Fert Worth.
Research at Stanford University for the Bureau showed that rainfall intensity

in northern Califernia is affected by a number of topographic variables inelud-
ing the elevation and location of station and height of mountain barrier, The
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results of this study were to be compared with data on the flow of streams in
the areas studied.

‘

The hydraulic research of the Bureau, as in previous years, was conducted
largely in cooperation with States and universities. Experimental work was
in progress at the Universities of Iowa and Missuuri and at Oregon State College.
The Jowa Institute of ydraulic Research continued basic research on scour

(erosion of stream bed) around bridge piers. The field instalation for measur-
ing scour on the Skunk River near Ames, Iowa, indicated a depth of scour agree-
ing quite well with the amount computed from laboratory tests.
Research on the flow of water through rectangular culverts was continued

at Iowa City, with special emphasis on energy dissipators desigued to reduce
the erosive effect of water discharge at culvert outlets. Resnits from culvert
operation verified those obtained at Oregon State College for standard culverts.
Simple changes in the culvert entrance enabled an inerezse ip. the flow which
could be carried by a culvert.
The Bureau sought to devise means of preventing the fillag up of drainage

pipe with sand and silt. The problem is particularly serious on expressways
where storm water must be carried considerable distances through pipe laid on
gentle grades. Useful information was to be presented in a final report on
sediment transportation and trapping of sediment in pipelines, being prepared
by the Iowa Institute of Hydraulic Research.
An investigation of the efficiency of various arrangements of pipes at storm-

sewer manholes has been started at the University of Missouri in cooperation
with the Missuuri Highway Commission.
A report on the restrictive effect produced by typical fish-ladder instaHations

in model culverts, prepared by Oregon State College as a cooperative project
with the State Highway Department and the Bureau, was completed and awaited
publication by the college.
The Bureau followed closely experimental research by the U. 8S. Geological

Survey on flow of streams at highway bridges. The survey needed such data for
estimating flood flow from measurements of the damming effect of bridge piers
and approaches, The Bureau planned to adapt these data for use by highway
engineers in determining the required bridge waterway dimensions.

Physical Research
The Bureau continued its program of research on important problems in road

construction, but the physical research staff also found it necessary te do routine
testing of inaterials for work supervised directly by the Bureau, conduct special
training courses for junior engineers, and engage in the commitee work of tech-
nical organizations of national influence. Committee work is considered of par-
ticular importance since it is the means through which the experience and re-
search of the Bureau are combined with those of other agencies in formulating
specifications, standards, and test methods applied in many different kinds of
construction on a national scale.

Soil studies
Cooperation with the State highway departments of Maine, New Jersey, and

Rhode Island in the development and production of engineering soil maps and
reports was continned. A similar projeet was initiated in IHinois. The com-
pleted soil maps and reports have already been of considerable value in highway
location, location of gravel deposits, and planning detailed soil surveys, particu-
larly in New Jersey where mapping of the State is nearing completion.
Soil testing in cooperation with the Department of Agriculture was continued.

Samples for testing were received from 14 counties located in 7 States. The soil
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test data, together with the agricultural soil map and description of map units,
will be of considerable value in the location of engineering structures and shold
reduce the time and effort required for detailed soil snrveys for engineering
purposes.
Research studies in cooperation with Maryland and West Virginia for the

evaluation of shale, burned shale, chert, and refuse front coal mines for use in
base courses and roadway shouklers were continued. As a result of laboratory
tests and field performance studies, tentative specifications for such materials
were prepared. A similar study wis initiated in Pennsylvania.
The use of moisture cells for the determination of seasonal variations of mois-

ture in subgrade soils beneath experimental pavements in Ohio, Indiana, and
Idaho, was continued. The moisture-cell data from the Indiana project were
correlated with the actual moisture content of the soil adjacent to the cells.
One of the most perplexing problems in highway engineering has been what

to do about soils that give poor support to pavements. The expansion of highway
construction programs, caused by the great increase in traffic, has resulted in the
depletion of deposits of soil-aggregate base course materials in many areas. Te-
eause of this shortage, serious consideration has been given to the use of less
desirable soils for subgrades and base courses. As yet no economical and satis-
factory method of colverting a poor soil into a good one, for highway purposes,
has been discovered. A fundamental part of this problem is to find out more
about the clay particles which control soil plasticity, volume change, aud
strength—factors vital in the use of soil materials. To this end, the Bureau
has studied the clay fractions of soil by N-ray diffraction, differential thermal
analysis, and other techniques for identification and characterization of con-
stituents. When the composition and properties of clays are better known, it
should be possible to identify those ininerals that are the trouble makers, and
the search for correctives can be made more intelligently.
In a more direct approach to this problem, negotiations were begun with

several chemical manufacturing companies for the initiation of a cooperative
program of development and evaluation of chemicals to stabilize poor soils suffi-
ciently to permit their use.
The cooperative studies with the Indiana and Ohio State highway departments

te determine the effectiveness of subbases composed of granular material or soil-
cement mixtures for the control of pumping of concrete pavement were continued.
Observations of the behavior of the pavement slabs and moisture-cell readings
of cellg in the subgrade beneath the pavements were made on both experimental
projects. Roughness measurements were made on the Indiana pavement and
equipment was designed and assembled for the measurement of deflections and
strains in the concrete slabs. A preliminary report was prepared on the Indiana
project, describing the design and construction and the pavement performance
to an age of 4 years.
Progress was made on theoretical and model studies to determine the strength

in soil of anchors for suspension bridges.
Laboratory tests were performed on subgrade soil from the WASHO test road

to determine the physical characteristics of the soil at various densities and
moisture contents. Such information will be correlated with pavement per-
formance.
To permit more efficient routine testing of soils, modifications of existing equip-

ment and development of new equipment and testing procedures were made.
The new equipment includes an electric oven, roll-type pulverizer, and electrically
driven compactor. Reports were presented on rapid means of determining the
lHgquid limit of soil and on the use of various dispersing agents for particle-size
analysis.
Equipment for the sand equivalent test (a new test to determine the quality
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of sails) was constructed and initial tests made to determine the adaptability
of the test to field control of the gradation of soils and aggregates. Additional
permeability tests were performed on soil-aggregating materials, using previously
developed apparatus, and a report describing the test procedure, together with
a resume of test results, was presented.

Bituminous materials and mixtures
A report on the laboratory investigation of the resistance to heat of anti-

stripping additives for bituminous material was prepared. Additives are some-
times necessary to make bituminous material adhere to particles of sand, gravel,
or stone and it is important that the additive not be injured by hot mixing. New
materials, claimed to be heat resistant, were tested aud found to be satisfactory.
Some of the manufacturers of additives that have been considered satisfactory
except for heat resistance have developed new niaterials claimed to be heat stable
and it is anticipated that all manufacturers will follow their example as a result
of the information developed by this laboratory investigation,
Preliminary studies were begnn to develop a method for determining the

amount and character of the active ingredients present in an asphalt treated with
an antistripping agent. Such a determination is important from the consumer's
point of view since the use of additives cousiderably increases the cost of the
asphalt.
The study of rubber in bituminons mixtures for pavements was continued with

the completion of one program of tests and the start of supplementary tests
covering additional materials. Reports on laboratory studies of 14 rubber pow-
ders and 1 plasticized rubber, showing the effect of rubber on the properties
of asphalt and asphaltic paving mixtures, have been completed. Two new rub-
ber compounds, one prepared by the coprecipitation of synthetic rubber latex and
barite, and the other a synthetic rubber, have been combined with the typical
asphalts used with other rubbers and their effects determined. They will also
be tested in laboratory-prepared paving mixtures.
Inspection of test roads containing rubber has been continued. A number of

such test sections in the New England States were inspected during the year.
At an age of 4 years there was no essential difference in behavior between the
sections that contained rubber and those that did not.
A study was made of the quality of asphalts from new producing fields and

those produced by a new refinery process involving the fluxing of propane de-
asphaltized residuals with viscous slow-curing road oils. Further work will be
done ag new inaterials come into the market.
Preliminary work has been completed in the development of a test method for

the examination of emulsified cut-back asphalt to determine more definitely the
volatility of the diluent and provide more satisfactory control and specification
limits.
The study of methods of testiug bituminous mixtures has been continued, with

special attention to the development of a procedure for compacting specimens to
reproduce as nearly as possible the physical properties developed in the pavement
by good construction operations. Correlation between laboratory-prepared speci-
mens and cores taken from field projects is necessary for the proper evaluation
of the different methods currently used in the design and testing of bituminous
mixtures. Study was made of the kneading-compaction and direct-compression
methods of forming specimens. Other compaction methods will be studied.
The study of bituminous mixtnres conducted in cooperation with the North

Carolina State Highway and Public Works Commission was continued, Two
inspections were wade of the test sections built with different aggregates and
designed to have greater stability than has previously been obtained. In addi-
tion, the cooperative test pregram to correlate results of tests by the two labora-
tories was actively continued.
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Cement, aggregates, and conerete

Durability of conerete continued (o be of parainounl importance and vewiois
juvesligations were conducted wilh this as the subject: of principal interest.
Although periodic inspections of the specimens iu the long-lime study of the per-
formance of coment in coucre(e have shown, as reported below, thaws a high cement
content and low witler content appear to be indimiately associated with duria-
bility, other aspects of fhe problem of conerete have been investigated to provide
the best concrete at the least cost.
Although the oldest specimens in the Jong-dime study have been exposed to the

weather for only 9 yerrs, failure or ineipient failure of some has developed to a

sufficient extent to indieate definite trends. The variables in these concretes
were the (ype and composition of the cements and the amount of cement and
water in the mix. AH specimens prepared with a high cement confent and low
water content were in good condition, irrespective of the chemical composition
of the cement. Even at an age of only 3 years, one group of specimens unde
with a cement content of 4% bags per cubic yard and a sininp of 6 inches showed
scaling, cracking, and softening of the mortar for many specimens, and some
speciinens showed seyere distress. The type or chemical composition of the
eemnent was found to have JitMe influence and the best results were obtained
witha rich, dry concrete.
Other investigations ax to the durability of concrete involved the snitability of

various proprietary compounds for the preparation of air-entrained conerete, the
effect of vibration (in placing the concrete) on the air content, the use of fly ash
to replace a portion of the cement, the effect of the quality of the aggregate, and
the resistance of the concrete to ice-removing salts.
A report. covering the results obtained with 26 proprietary air-entraining

agents was published. Five agents which were not received in time for inclusion
in this investigation were tested and reports sent 10 the producers.
To supplement very meager data, a study of the effect of surface vibration on

the air content of paying concrete was made. Tests of fresh concrete showed
that slabs placed by vibration contained only 86 percent of the air in similar con-
crete placed by hand methods. Further studies of the vir content of the hard-
ened concrete are in progress.

Long-time weathering tests of concrete at the Bureau of Public Roads
laboratory.
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Tests were made to determine the effect on the properties of concrete of replac-
ing a portion of the cement with fly ash, and to study methods of testing fly ash
for significant characteristics. A report of the findings was in preparation.
A study of the possibility of improving the quality of coarse aggregates was

begun. Many aggregates fail to furnish concrete with high enough flexural
strength to give good service under traffic. Tests were made with a local aggre-
gate to determine whether the aggregate could be improved to furnish better
concrete. The methods tried included the use of aggregate with a smaller maxi-
num size, removal of particles of questionable quality, and removal of dirt or
films on the surface of the particles by mechanical scrubbing. Further tests on
other aggregates were programed and additional methods proposed, including
redesign of the proportions for the concrete and the study of the compatability of
the coarse aggregate with different sands. Should these methods prove of value,
it is expected that the cost of concrete per year of service can be reduced.
Further work was done on methods of treating concrete to resist the action of

ecaleium or sodium chloride used to remove ice. The principal factors studied
were the relative resistance afforded by use of different commercial air-entrain-
ing admixtures and the effect of the substitution of fly ash for a portion of the
portland cement in plain or in air-entrained concrete.
A chemical reaction between alkali in portland cement and soluble silica in

aggregate may be injurious to concrete. Studies of this reaction were continued
with emphasis on methods of conducting tests to insure uniform results. Migra-
tion of alkali from specimen to specimen appears to be possible and it may be
necessary to revise the methods of storing the specimens. Further studies of
methods of using test Specimens of concrete instead of mortar were made.
Studies of the accelerated soundness test for aggregate, the skid resistance of

pavements, and the characteristics of fine aggregate were continued. A proposed
revision of the soundness test, involving major changes in the method and the
interpretation of the test result, was presented to the American Society for
Testing Materials, but no action was taken. Studies of another method of testing
aggregates for soundness were planned. Work on skid resistance of pavements
was confined to refinements of a proposed laboratory test, and to studies of a
pendulum type of machine developed by the National Bureau of Standards for
tests of flooring. The results of tests of methods for determining the angularity
of fine aggregates were reported to the American Society for Testing Materials.

Structural design of rigid pavements

Reports prior to 1950 mentioned an experimental reinforced concrete pave-
ment constructed in 1938 in Indiana for the purpose of developing information
on the behavior of sections of various lengths in which different amounts and
types of longitudinal steel were incorporated. Tliis was an undertaking in coop-
eration with the Indiana State Highway Department with the primary objective
of investigating the desirability of reducing the number of transverse joints in
conerete pavements through the use of longitudinal steel reinforcement. The
regularly scheduled measurements and observations were discontinued with the
publication of a report on performance over a 10-year period. The results were
of great interest and led several States to construct experimental pavements of
similar design to extend the data to even longer sections. Because of the con-
tinued interest in this pavement the State and the Bureau made another com-
plete examination of the pavement, this time after more than 15 years of service.
Work was begun on a report of the findings.
Laboratory tests on the structural performance of doweled pavement joints

under the action of heavy and repeated loadings were continued. Utilizing spe-
cial testing machines designed for the purpose, joints in concrete slabs, in which
dowel systems for transferring load across the joint have been incorporated
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exactly like those in concrete pavements, were subjected to loads comparable
to truck-wheel loads, repeated many thousands of times. By menus of precise
measurements of strain and deflection the relative effectiveness of different
designs was determined under conditious (hat closely simulate those of service.
A considerable amount of new and valnuble data was obtained on this practical
design problem. No comparable data exist. An inidial report showing the effect
of dowel length, dowel diameter, and joint width on structural performance was
being prepared.
Karlier reports described a cooperative study of the effeets of variation in

spacing of (ransverse joints in conercte pavements on long-time structural per-
formance. Nearly identical experimental pavements were constructed in Cali-
fornia, Kentucky, Michigan, Minnesota, Missvuri, und Oregon. Reports con-
taining the observations during the first 10 years of service life have been pre-
pared by all of the States but one and this report was expected. The Bureau
has been an active participant in these studies from the beginning and began
preparation of an analysis of the data contained in the several individual project
reports, which will be published.
Structural design of nonrigid pavements
There is a widespread interest in improving methods for determining the

thickness and other design features of nonrigid pavements. Through its own
researches and through contacts maintained with State highway departments the
Bureau has participated in this development and has assisted in the compila-
tion and publiention of a summary of the design procedures presently being
used by State highway organizations.
The cooperative study of nonrigid pavement design which has been under

way for some time at Hybla Valley, Va., was continued. The Highway Researeh
Board, the Asphalt Institute, and the Bureau cooperated in this study. An
initial draft of a comprehensive report of the plate-load tests was prepared.

The WASHO road test
The WASHO (Western Association of State Highway Officials) road test

of nonrigid pavements under truek traffic, sponsored by 11 Western States and
Alaska, and conducted in southern Idaho under the immediate direetion of the
Highway Research Board, was continued through the year. The Bureau partici-
pated in planning the project, supplied the instrumentation, and furnished per-
sounel to assist in carrying out the schedule of measurements and observations.
Bureau representatives were called upon from time to time in an advisory ca-
pacity and it is expected that assistance will be rendered in the analysis and
interpretation of the data. A Bureau representative on this project devised a
pavement deflection measuring device that has heen of considerable assistance
in obtaining essential deflection data,

Bridges
The struetural damping investigation that has been mentioned in recent reports

was brought to a conclusion with the publication of a final report under the
title Tests of Structural Damping.
During the year the Bureau cooperated with Oregon in a comprehensive test

of a three-span continuous plate-girder highway bridge under moving vebicular
jouds. The bridge crosses the South Umpqua River near Roseburg, Oreg. A
special trailer containing an assembly of strain and detleetion reeording equip
ment was sent over the road to the test site from Washington. D.C. -\n extensive
series of strain and deflection measurements was made as heavy vehicles of
known length, weight, and other characteristics were driven over the bridge.
Valuable data on the dynamie effects of sueh loadings on a modern highway
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bridge were obtained. The tests were conducted by State and Bureau personnel
and analysis of the data by the State was begun.

Roughness measurement
The equipment developed by the Bnreau for indicating the relative roughness

of road surfaces continued te attract the interest of State and other highway
organizations. During the year several additional States built equipment accord-
ing to plans furnished by the Bureau. Efforts to improve the equipment and
to develop means for determining its characteristics were continued.

Geophysieal methods for subsurface exploration
The Bureau pioneered in the application of geophysical methods of subsurface

exploration to the problems of highway engineering. Over the past 20 years
methods have been developed aud improved, portable apparatus has been de-
signed and built, and better methods for interpreting field data have been
developed. The applicability of the methods to a wide variety of highway
engineering problems has been itvestigated.
During the year studies of landslide conditions were made and experimental

work was done to determine the usefulness and limitations of certain types of
resistivity apparatus of light weight and low cost. Training of foreign engineers
and engineers from State highway departments in the use of ihe equipment and
the interpretation of field data was continued. Application of the methods by
Bureau personne! to construction of National forest and park roads has resulted

considerable monetary savings as well as improved design in a number of
cases.
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Table 2.—Projects under construction or plans approved on June 30, 1951, by
class of highway and by fund

luilway-highway crossing
imprvements

5 Federal ies‘Total cost funds Miles Cross» | Struc: | Cross-
ings tures ingselii- recon pro-
nated structed | tected

By Crass ov Hicuway

Primary-rural
Interstate $235, 878, 582 | $122, 952, 326 1, 581.0 ag 4 12
All other... 443, 788, 378 228, 336, 90 5, 620, 7 55 15 52

Secoudary-rural
429, 974,010 | 224, 470,926 | 14, 427.2 32 10 V2

rban;
Interstate. 369, 805, 067 | 178, 852, 739 367, 1 s?

410
2

All other 465, 195,903 | 281, 324, 301 823.9 118 u 33

Subtotal. 1, 944, 341, 940 985, 937, 283 | 22, 819.9 331 50 241
Not classificd | 52, 988, 915 47, 479, 295 899.0

eee. ee eee 1, 997, 330, 855 033, 416, 578 | 23, 718.9 331 50 241

By Fuxp

Federal-aid:
Primary $754, 303, 524 | $387, 804,974 | 7, 479.5 11 22 84Secondary....-..--2---eeeeee 417, 025, 652 ; 213, 238, 696 | 14, 014.6 33 10 139
Urban. eo eee 681, 781, 770 | 331, 590, 905 483. 3 172 7 15
Interstate 53, 739, 934 27, 837, 501 348.9 10 1

Prewar Federal-aid
grade

crossing_ 1, 276, 024 759, 275
Access Roads, Act of 1950 32, 431, 367 22, 750, 568 493. 6 5 3
Defense Highway Aet 3, 783, 669 1, 955, 364

1, 944, 341, 940 | 985, 937, 283 | 22, 819.9 331 50 241

National forest highway 2 29, 965, 964 28, 022, 619 619.5
Tongass National Forest, Alaska ?_ 2 565,200 2, 565, 200 6.8
National park and parkway 3 12, 272, 094 12) 272, 094 235. 4
Public lands 1, 622, 107 1, 374, 931 14.0 -
Emergency flood relief 6, 568, 550 3 244. 451 23.3

Subtotal 52, 988, 915 47, 479, 295 899.0

Total. 1, 997, 330, 855 |1, 033, 416, 578 | 23, 718.9 331 50 241

1 Forest, park, public Jands, and emergency flood-relief projects.
2 Includes construction projects only.
3 Construction supervised by Bureau of Public Roads.
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Table 3.—Apportionment of Federal-aid highway funds authorized for the
fiscal year ending June 30, 1955 (apportioned December 2, 1953, effective
January 1, 1954)

| Primary Secondary or Urban Interstate
State or Territory !tea fecder roads | highways system Total

($247,500,000) | ($165,000,000) | ($137,500,000) | ($25,000,000) | ($575,000,000)

Alabama--.__.-.---------------- $5, 254, 353 $4, 071, 630 $1, 767, 190 $526, 065 $11, 629, 238
Arizona__ 3, 682, 659 2, 508, 001 524, 664 374, 948 7, 090, 267
Arkansas. 4, 099, 014 3, 280, 781 754, 576 417, 845 8, 552, 216
California 41, 302, 419 5, 819, 399 11, 990, 492 1, 156, 953 30, 269, 263

Colorado 4, 430, 632 2, 959, 462 1, 121, 56 451, 275 8, 962, 425
Connecticut_- - 1, 596, 556 804, 375 2, 612, 362 13, 779 5, 177, 072
Delaware. - 1, 206, 563 804, 375 6, 636 421, 875 2, 409, 449
Florida 4, 000, 064 2, 614, 900 2, 418, 720 408, 607 9, 442, 291

Geo ga 6, 093, 832 4, 654, 049 1, 965, 89 621, 611 13, 335, 00
Idi lo 3, 035, 086 2, 134, 840 259, 399 308, 923 5, 738, 448
Wlinois.......2------------------ 9, 485, 889 5, 165, 722 9, 433, 309 970, 391 25, 055, 311
Indiana 5, 844, 963 4, 028, 914 3, 227,030 596, 664 13, 697, 571

lowa 5, 946, 365 4, 351, 647 1, 601, 372 605, 903 12, 505, 287Kansas___._-_---_--------------- 5, 975, 744 4, 183, 753 1, 267, 798 608, 403 12, 035, 698
Kentucky. 4, 538, 481 3, 767, 905 1, 400, 780 463, 271 10, 170, 437

Louisiana 3, $36, 826 2, 777, 082 1, 977, 289 391, 908 8, 983, 105

Maine-._------------------ 2 ee 2, 065, 955 1, 478, 426 563, 746 210, 595 4, 318, 722
Maryland -_- - 2, 164, 618 1, 323, 108 2, 289, 281 221, 739 5, 998, 746

Massachusetts -- 3, 127, 509 1, 161, 437 5, 614, 329 321, 494 10, 224, 769
Miehigan.___.......------------- 7, 641, 646 4, 662, 919 6, 277, 985 781, 229 19, 363, 779

Minnesota. _ 6, 385, 910 4, 508, 055 2, 196, 488 650, 982 13, 741, 435
Mississippi 4, 401, 911 3, 666, 740 746, 808 448, 780 9, 264, 239
Missouri-.- 7,177, 220 4, 856, 080 3, 321, 925 732, 034 16, 087, 259

Montana. - 4, 945, 242 3, 401, 828 317, 626 503, 085 9 167, 781

4, 801, 122 3, 404, 259 791, 122 488, 697
|

9, 485, 200
3, 179, 310 2, 124, 823 102, 729 323, 336

5,
730, 198

1, 206, 563 804, 375 399, 467 121, 875 2,2) 332, 280
3, 183, 593 1, 071, 310 5, 904, 745 327, 310 10, 486, 958

New Mexieo..---.-- 4, 002, 794 2, 749, 864 442, 682 407, 405 7, 602, 745
New York 11, 573, 650 4, 637, 84 18, 029, 580 1, 187, 586 35, 428, 657
North Carolina. 6, 101, 355 5, 211, 48 1, 733, 316 622; 886 18, 669, 505
North Dakota 3, 572, 139 2, 593, 772 228, 08+ 368, 355 6, 757, 350

Ohio___...__--------------------- 8, 586, 082 5, 222, 980 7, 805, 716 i 878, 337 22, 493, 118
Oklahoma. 5, 260, 114 3, 772, OAL 1, 473, 687 836, 936 11, 052, 688
Oregon_-__- 4, 209, 393 2, 941, 860 1,081, 596 428, 962 8, 661, 811
Pennsylvania............-.----.- 9, 663, 980° 5, 751, 120 10, 211, 618 9R9, 979 26, 616, 706

Rhode Island 1, 206, 563 804, 375 964, 266 121, 875 3, 097, 079
South Carolina. 3, 315, 477 2, 745, 191 927, 881 338, 411 7, 326, 960
South Dakota. 3, 845, 626 2, 746, 570 261, 991 391, 167 7, 245; 354
Tennessee___----.-------- 5, 335, 882 4, 158, 793 1, 950, 550 544, 484 11, 989, 709

Texas. 15, 972, 087 10, 694, 852 6, 462, 029 1, 628, 769 34, 757, 747
Utab__.- 2, 830, 795 4, 872, 691 571, 559 288, 296 5, 563, 341
Vermont... 1, 206, 563 4, 375 210, 027 121, 875 2, 342, 840
Virginia____..__.2----------=e. 4 676, 730 3, 634, 841 2, 103, 426 477, 631 10, 892, 628

Washington_-_-.-.-.------------- 4, 070, 327 2, 719, 183 2, 035, 293! 415, 444 9, 240, 247
West Virginia. 2, 685, 059 2, 337, 564 877, 871 «274, 317 6, 174, 811

Wiseonsin-- 5, 816, 900 4, 088, 553 2, G41, 382 593, 492 13, 110, 327

Wyoming... 3, 070, 586 2, 080, 954 146, 664 | 312, 346 3, 610, 550

District of Columbia 1, 206, 563 804, 375 1, 165, 310 121, 875 3, 208, 123
Hawaii_____--.------- 1, 206, 563 804, 375 453, 586 2, 464, 524
Puerto Rieo-_- 1, 278, 217 1, 335, 768

|

1,159, 454 3, 773, 489
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Table 4,—Apportionment of Federal-aid highway funds auhrized for che
ieal year ning une 30, 1956 (apportioned June 1,
1, 1954)

1954, effective July

Stale or Territory

Alabama... - ~

Arizona
Arkansas
California... .. -

Colorado
Connecticnt.
DeJaware...-..-
Florida.

Georgia. +--+.Idaho...
IHinois_.
Indinna_.....-------------------
lowa_...-----------
Kansas.
Kentu
Lonisiaua

Maine
Maryland. __..--

Massachusetts . . -
Michigan

Minnesota.
Mississippi
Missouri...
Montana.

Nebraska....--..-.--------------
Nevada.-....----
New Hampshire_
New Jersey

New Mexico
New York..
North Carolin
North Dakota-.

Pennsylvania___

Rhode Island
South Carolina.
South Dakota.-Tennessee..__-.------.-----------

Vermont
Virginia

Washington_..
West Virginia_
Wisconsin. -
Wyoming......-

Trimary
highway
system

($35,000,000)

$6, 73%, SOD
4, 7238, 075
5, 257, O58
14, 195, 550

5, O82, 364
2, 047, 610
1, 517, 437
5 130, 153

7, 815, 446
3, 892, 551
12, 165, 819
7, 496, 268

7, 626, 317
7, 663, 996
5, 820, 681
4, 920, 796

2, O49, 624
2. 776, 160
4,011, 085
9, 800, 544

&, 190, 042
5, 645, 528
9, 204, 910
6, 342, 859

6, 157, 523
4,077, 521
1, 547, 437
4, 083, 014

5, 138, 654
14, 843, 409
7, 825, 095
4, 581, 331

11, 011, S01
6, 757, 731
5. 398, 620
12; 394, 294

1, 547, 437
4, 252, 157
4, 932, 082
6, 843, 362

20, 484, 493
3, 630, 545
1, 547, 437
5, 997, 988

5, 220, 265
3, 443, 635
7, 460, 276
3, 938, 0SO

1, 547, 437
1, 547, 437
1, 639, 336

Secondary
or fevder
roads

Urban
highways

Interstate
System Total

(210,000,000) ($176,000,000)
|

($175,000,000) (4875,000,000)

3B555
1, 207, G59
7, 45, 481

. oad

: O31, 625
3,354, 655

5, 968, 900
2, 737, 069
6, 625, 129
5, 107, 153

5, S81, O64

3, 561, 657

1,896, 107
1, 696, 909
1, 489, 563
5, 980, 275

5, 781, 659
4, 702, G59
6, 228, 008
4, 362, 904

4, 366, 021

5, 948, 112

5, 333, 724

13, 716, 3835

4, G61, 747

3, 487, 400
2, 997, 967
5, 205, 165
2, 668, 860

1, 031, 625
1, 031; 625
1, 713, 148

$2, 266, 152
672, 891
967, 747

14, 378, O16

1, 437, 775
3,

350, 400
: an3, 102, 05¢

2, 521, 183
382, 940

12, 098, 383
4, 138, 722

2, 053, 788
1, 625, 974
1, 796, 525
2, 535, 907

723, 018
2, 936, 043
7, 200, 476
&, 051, 625

2,317, O34
957, 795

4, 260, 427
407, 361

1, 044, 628
131, 752
512, 324

7, 572, 989 :

567, 747
23, 128, 251
2) 293° 00S
299) 522

10, 010, 967
1, 890, 029 .

1, 387, 166
13, 096, 579

1, 236, 688
—

1, 190, 023
336, 008

2, 501, 615

8,287, 665
733, 035
269, 364

2, 697, OSI

2, 610, 208
|

1, 125, 885
3, 387, 619

188, 100

1, 494, 531
581, 732

1, 487, 020

i
| $3, 536, 166

1,967, 160

Y, 770, 990

2, 304, $40
I, (56, F127
1, O74, GIO
2 930, SOY

4, 043, 968
1, 734, 315
&, 103, 625
4,219, 185

3, 169, 963
3, 216, 870
2, 824, 725

1, 387, 518
2, 041, 509
3, 655, 217
6, 180, 407

3, 899, 163
2, 754, O64
4, 707, 609
2, 419, 110

2, 436, 110
1, 785, 146
1, 074, 610
3, 753, 573

2, 081, 652
12, 160, 327
4) 380, 315
1, 926; 290

7, 369, 446

2, 330, 696
9; 134, 669

1, 074, 610
2.331, 582
2, 024, 381
3, 689, 79

1, 661, 565
1, 074, 610
3, 468, 488

|

|

9, 889, 608

\ 2, TAA, 023
' 2, 045, 557

3. 939, 418
1, 746, 386

|

1, 074, 610

2,500, 144,

3, 545, 901 |

12 92, GIs
47, 108, 037

13, 219, 598
8, ONG, 262
4, 008, 462
14) 516, G67

20, 349, 497
8, 697, 775
35, YOL, 056
21, O21, 328

18, $07, 070
17, 825, 668
15, 666, 480
13, $43, O85

6, 656 a0
3

30, 12. 851

20, O87, SYS
14, 060, 046
24, 400, 054
13, 531, 734

13, 974, 282
5, 719, 541
4.165, 996

16, 783, 499

11, 309, 801
56, O75, 099
21, 112, $32
10, 126, 701

35, 090, 777
16, 480, SSI
12, 889, 464
42, 001, 396

4, 890, 360
11, 204, 468
10, S14, 995
18, 368, 450

52, 378, 101
8,426, 904
3, 923, 036
16, 825, 904

14, 061, 986
9, 613, O44
19, 992, 478
8, 541, 426

5, 148, 208
3, 160, 794
4,839, 501

Sl



2°S0g'T
'6g6

‘9e¢
9

[21s
S60

‘eT
‘oS2

Ick
O
29

806.
777

pr
re

tee

T1488
G
O
T‘TESS

«sop
ETO

(Teck
66

‘ezz‘e
(#86

LIE
'Q

7
Bioqed

W
W
O
N

6
G
I9

§F¢°S66
LT

i986
29g

278
SIF

O
FZ

‘T
(068

SO
F
'S

[22
66F

686
‘T

S02
esos

91ce
Fe

‘sto! 9
228

G
O
T
ZI

'8
sce

180
FE?

‘8
'6F9

FEST
BU

TfO
Iw
()TIO

N
F6FE

CG
S
'ScS

9E
ELF

O
EE
TIT

00E
129

=|: STT
689

i9
‘O
E

ge
910

‘O
e

‘09F
g9¢

‘se
0°86

1G
Se‘S40'2

'Seg
see

el
80s

‘FEO
‘CO

F'ST
‘O
FZ

c&
6
‘98

he
©

7TM
IO
R

M
IN
,

gCle
169

‘CTT
§

[186
6ST

‘eT
TIT

9
re

6
FS

9%
FO

T
TS¢

O
83

9°S8E
«ZO

E
BSE°E

«80S
TSE

¢
|S

“FRT
‘810

“999
‘F

006
Foe‘2

7
TTT

O
O
EXO

TY
AN

DN
T

221
¢69'TL0

2
1€26ZT

‘6I
|F'T

{000
STe

000
O
&
F

G
it

O
FS

ZO
F‘9

|S9%
906

‘2T
18 'F

200‘(O
se

'O
TO

00¢
8"

‘088
“CFL

.
‘G
02

£83,
ester

O
N
T

Cor
2£20‘c10

F
{282

LFT
‘ss

|

ae

Sé8
T

1999
g

Ts
‘E89

069
292

O
68'T

[¢
"ST

‘0g9
‘Tet

:090
CFF

T
(6°66

‘se6
‘Lec

‘S
ESS

soe‘a
"
"ccar

ysdurey
aan

FFG
ol

‘O
FZ

©
ote

808‘9
TT

‘0s
F

FO
S

¢
0

\O
re

T
eS

T
(9
SIT

‘FO
LSIG

Tes
Scet

‘e00'sIS‘e
.168

Soc
‘F

77

BBAIN
”

G
LES

E98
‘gL

SI
[e26

e9e
‘es

gsr
000

of)
=—

6- 000
002

6¢
ne

O
IL'Si

“LO
G

(008 ‘SIF
‘ees

BO
E

8
js"EcEs

ZIG
‘EST‘L

“FIG
FSZ‘FT

|
7

77777
>

O
BYSBIqaN

1760L
—
'S49

“0g
306

190
‘ce

iz
‘g

900
FFL

'Sg¢
908

*T
j0°

G
28

StS
.

FO
O
2FE‘T

(86O
F

G
SB

‘6013
}906

Z2cF
O
T

|L"182
C16

‘TIS
‘g

O
TS

646
‘8

BO
B

U
O
TE

S'CFO
'T

iSk6
‘SEC

FFL
LEC

‘ce
SO

L
-ge¢

O
FZ

401
IS¥‘T

[@
*2

SLT
Tee

'$
izee

292'8
je‘cos

iFge
‘S02

°F
1840

968
6

|F'CO
T

O
89
'StS‘S

[300
€06

‘ET
|

—
77777

~H
M
O
ssiypy

S°2i¢
668

* 0690
£4

|teF
TFI‘ST

o'6
96T

o9k
\16e

Fol
oe

G
O
L
O
SF

FO
F
C6!

908s
jsse

TIO
'€

‘G
&
G

296
9

|S
ST

oFo
‘oes

‘e
|4z¢

208
'2

7
777

ddIsstsstty
0's0¢

‘T
{Ses

‘sez
O
T

[e14
oss

‘Te
[¢O

T
g2¢

ESE
¥c¢e

TIS
0°9¢

ees
196‘S

£29
C66

‘¢
ia
CO

LT
|G
E9‘9S0‘E

‘6O
E

G
O
T

O
T

[e908
F6L‘O

G
S'L

1606
0L6'FT

|
~

777-7

~-"BJO
SeU

D
ITY

i
|

O
'el9

CLE
FTF

So
ISS8e

2061S
FIT

STL
060

‘T
'98F

6ST
‘S

|5'6
SS%

SO
S
‘TT

{910
Slt

‘st
.2
‘O
se

FIO
‘Q
FI‘G

988
¢9Z

O
L

|T‘SST
008

‘S99‘2
j009

Zee
‘eT

|
~

U
RBTITYE

L
O
F

O
FS

‘SO
L

CL
IZF6

G
TP

‘TE
Lo

|e
CO

B
TE

O
F

#99°2
(C90

O
zt

‘CL
IS
"FT

689
‘26T‘I

F148
96€

|O
°ST

ZS
‘906

‘9
S00

66¢
‘FI

|
7

Sijasnqoussuly
F
G
FT

FCT‘ISZI
S

1Z6S
Cee

‘O
T

IG
.

G
EL

Tee
StF

SFr
ec

62
99'S

|Sc6
6SO

'S
j6‘SO

T
02a‘‘989

'
TI

|¥Fé
680

€
|I'Ss

908
‘240

|ZT9
E94

‘Z
-

puepsre¢
T¥€

gece
O
SS

T
O
FSaS!‘

(° 6
TO

L
O
le

§=
G
O
L
SEF

g's
Seo

9EE
9SF

E19
S°t3

loze
‘ege‘T

j2s9
FIG

3
|2°T

000
‘ec!

000
O
CT

“SU
rB]y

O
'Sel

969
‘C60

IT
jclé

Fee
‘te

\o8
S¥¢

€1¢
960

“cr
9%

00a
000

‘e
|00L

G
IT‘S

(9°06
j99¢

| ‘6z6'Z
SLE

SSS
|Z'19

oze
‘SSG

'F
FEO

£06
‘6

Buelsino’y
G
'LIS

Se9'G
L8

6
[TFS

ZFC
‘BT

jo
Lh

000
SE

000
O
C!

6F
O
O
S

166
009

‘Ses
‘T

|e"SST
S68

“10S
‘€

ise
LO

S
9

|S
"69

ceo
‘120

‘¢
SO

G
FT

‘or
~

7
<yonluexy

S'O
Se

‘T
[G
FE‘ess

IL
[ete

629
‘8s

jr
St

eFE
6L¢

i989
Set

‘T
[8-2

O
S9

19F°
IT

[092
F98'G

[6EST
‘T

[12a‘G
Z

‘SE
(61s

FES
O
T

12°S2
960

969a
O
Ss

Ite
6

~
7

SBSU
BS

T‘Q
ET‘T

STS
‘O
ZE

CT
[946

26063
LFS

cL
O
F

SLE
660'T

j2°2
T66

T28°L
|Is6

1Zt'S
{61S

‘60g
‘999

‘g
O
98

664
IT

(2
°G

8S
68t

‘Ses
"2

1099
S26'FT

|
~

BAO
T

‘oft
“208

03
|9¢9

889
‘O
F

|

6t6
8

$68
2T

4
7¢T

FS
ECL

[CIF
102

‘O
T

|T'6¢
BFE

‘086
‘S

|S6F
906

9
[29FT

$62
‘BST

‘ST
|SES

296
56

vueipuy
€
109

SE2
‘SO

L
26

|FO
S
FSS

‘Ze
S‘TT

|tee
026

T6c
SEs‘T

|e
F

T¢o
$90" 6

(6&
8 RE

‘O
L

|F'ESR
«= FO

C
‘840°9

SFG
YO

ST
ZI

[609T
ecL

‘609
‘IT

966
FES

"G
S
|

~
“SIO

U
ITIT

B°LFS
190‘28

8
(Sol

6¢¢
‘ET

love
G
LE

219
(S06

eco'r
292

008
O
'EStl

O
TO

'TILE‘€
[90S

S26
¢

ISS
ra

(O
Fe

¥
{ZT9

21e2
~"O

qepl
Q
Ess

Et
F60

6
{SCT

BIT
‘ST

12°08
G
EE
Bee‘T

FO
L
H
E'S

16
°S

£20
698

I
G
FT

SQ
LS

[6°28
ere

‘aF0‘T
|#So

S80
S

je
Sel

91S
‘G
F
‘S

[FeO
SBS‘O

T
|

~
B1sI038H

)

T‘e2e
°36

‘61
IT

Je28
968 ‘ts

lovee
6G

1
ISF

|sog
696

9°6
ogg

1F9
‘T

cLI
O
98

%
O
FS

See‘ ie¢‘@
1282

606
9

|¢
9ST

S16
‘CEO

‘g
902

FO
T
‘IT

777
ephoLd

gos
G
FL

‘EST
F

(S6e
099

‘2
T°

O
CG

ISL
TG

G
FE

Tt
276

O
FO

‘JZ
146

Fee
‘T

[ee
‘69

786
cel

2496
1

|0°TS
£06

‘980
&

[196
60

'F
~

“O
IBM

ETIC
co ‘ét

See
‘FO

L
&

{Sc0
ec6‘!

|

SEG
‘G
I6

F
9°¢

j806
G
30S

ZIS
‘Ft

68°F
916

‘10ST
|19r£08

!2°%
'SF6

‘E9¢
“

968
eT

‘T
~FaO

TIuTO
D

els
Te

‘626
Z

JFES
FO

S
‘ES

o's
669

c&
6

S80
g°

‘S06
oo

(220
oga‘T

|S
"T¢

G
F6

‘C6!
46E

T
[2-9T

Is8I
“S88

'T
-S16

Fee's
="O

pelojog

6028
G
O
T
‘CSE

FE
/F09

663 ‘9!
691

£¢6
est

“T
‘110

S83
‘€

it
‘Té

‘126
G
R
‘ET

O
RE

FRE
‘eS

| TH
O
S

Iaag
‘9e9

coe
ITA

91
'es9

‘eae ‘see
‘tt

[zg
TIO

‘82
-

7
“BH

EIO
[BD

€'1F8
208

‘G
FE

eT
jose

T86‘G
E.

JT

1496
Fee

cI
{6

°F
‘FG

F
69€

StS
Sez

0
"99¢

esa
‘Fee

‘¢
j989

G
LO

IT
F'92e

gze‘ESF‘2
[SO

F
FCT

‘ET
|

7
~
>

“sesadeyiy
6
60S

S98
° “SIT£

(G
FL

G
ET

‘O
T

}6°S
‘SSE

Soee
see

Tees
S'L

iS0¢
¢9s

T90
6ZE‘T

JO
"ETI

(coe ‘ete‘s
|S€6

O
FT

F
S‘IL

iLO
F
‘O
F6‘S

/€9T
‘FSO ‘

Joo
-"-sm

ozl1ry
6°E29

iSSe
‘$89

FIS.FE
BIS

"Ses
TTT

re

|

see

16
O
T

O
8¢

608
‘ZS

i008
CST

FS
“Lae

1262
“CS6

‘FS
0F6

O
SS

O
IS
FIST

€96
‘SST

"28
FO

G
O
G
L

“EIgi
eaeqely

—
—
_-

sare
|

Spuny
ysoo

.
spuny

S090
spuny

qsoo
spuny

|
as00

|
spuny

4809
SH

IN
|
rexepag

w
iog,

=, PU
N

exapag
|

pelo
SO

IL
|

Taped
|

(O
L

|

SH
Y

|
ferpag

yeroy
|
SU

N
|

yerapaz
[2I0.L

ccoapay,
10

218g
i

H
|

H
y

:
I

8
—

[BIO
L

ajeisia]0]
ueqin

|

Areptoveg
srem

ig

aieig
Aq

‘FC6T
‘O
g
O
U
N
E
popus

aeo4
JeosTy

ay)
Suyim

p
, pow

essoid
spun

pre-[esapag
YU

M
paosueuy

sjaelo1g—
'e

a[qey,

Nin



“SpO
N
Y
JO
JU

AM
Vd

[CITY
;

\

Fee
‘T8e

928
LO

E
‘FRG

7
7

TTT

RIO
t

C'TST
“LEO

062
066TET

0288
O
de

“E00
‘BS

£21
696

“H
t

To)

2
5

oO{>w

aoeNoneOD

Ott

aCHD aD_tories

aws

Saige Baa eee

Boe

°

lst
is

ADAD’

=

a

C NwSIBZeas

290‘L
S¥S

FIT
‘Se

FO
L
T

000
080‘F

{Tere
"201

686
O
L

See
FO

S
‘TS

10°68

Sah oOnw

BIS ID
186

FG
S‘T

>
7
O
O
TY

O
W
N

gO
S
O
G
LT

0
U
BM

ELTL

jor
CLF

-
B
YM

N
[oD

Jo
D
SI

FO
L
o36‘F

|
777

“BU
IU
IO
S{4

G
LE

865'8T
U
ISU

O
D
STA

Tez
¢00‘S

[7

BITIFILY
18944

Fg
eet

‘U
T
|

uo
Zur

YSU
AY

logoeR,
foo

te

CraysaLy,
i806

SG
O
T

[S6F
STU

'F
yen

(eer
$96

"FE
“SU

N
T,

joc6
966

‘8
|7

7-gassam
uaL,

SO
F
$68‘

7
777

BJO
N
BCT

YIO
g

‘Sop
900'R

|
“euryjoleg

yes
long

eee
fo

puersy
apory

8cO
PLATTS

[7

pruespisauay
ees

196°
Toda10

jSO
T
see“Et

7
--BO

LO
U
RLAO

‘SSS
G
80

O
T

:696
99S

oro

06



PS

Ta
bl
e
6.
—
Pr
oj
ec
ts

in
vo
lv
in
g
Fe
de

ra
l
fu
nd

s
aw

ar
de

d
to

co
nt
ra
ct

*
du

ri
ng

th
e
fis
ca
l e

ar
en

de
d
Ju
ne

30
,
19
54
,b

y
pr
og
ra
m

an
d
by

St
at
e

Fe
de

ra
l-a

id
fu
nd

s
To
ta
l

St
at
e
or

Te
rr
ito

ry
To
ta
lc

os
t

Fe
de

ra
l

O
th
er

3
M
ile
s

‘u
nd

s
Pr
im

ar
y

2
|

Se
co
nd

ar
y

U
rb
an

|

In
te
rs
ta
te

{
|

Al
ab

am
a_
__
_.
.._
__
__
__
_-
__
.--
---
.--
---
--

$3
8

40
6
37
3
|

$1
9

37
9

50
8
|

$1
3

16
4

18
7

$4
,
13

2,
66
3

$1
,
55

8
32
8

$5
24

,3
30

.--
64

5.
1

Ar
iz
on

a.
_

9
18

6
32
3

6
46
4

04
5

3
13

2
40

2,
56

2,
6S
1

34
9

78
0

36
1,

76
4

$5
7,

40
0

15
2.
6

Ar
ka
ns
as
- -

22
68
3
30

6
11

31
7

12
4

6
15

4
60
9

|
4,

46
7,

06
4

28
5
87

|

40
8,

10
4

1,
50
0

69
2.
9

Ca
lif
or
ni
a_
_.
.

60
71
9

50
8

29
84
7

24
2

9
37
0

78
4

5,
20

3,
38
6

12
,
12
9
06
7

»

1,
83
2,

47
1

1,
31
1,

53
4

-
32
5. 9

Co
lo
ra
da

.._
..-
-_
---
_-
---
---
---
---
---
---
---
---
---
---
---
---
---
--

11
74
2

48
8

6
49

1
26

4
3

12
1

79
3

2,
34

2,
72
4

35
6

26
9

19
7,

04
4

47
8,

43
4

26
9.

4

Co
nn

ec
tic
ut

3
42
0

53
6

1
74
6

70
9

30
0

27
9

73
4,

08
8

58
4

88
0

|
12

7,
46
2

3.
2

D
el
aw

ar
e_
_.

§
15

2
12
7

2
90
7

13
4

1
58
9

05
3

58
2;

24
1

73
4

02
2

1,
81
8

34
.3

Fl
or
id
a

19
63
3

89
1

10
41

4
66
3

4
33
5

58
6

3,
41
7

65
7

2,
63
5

68
6

5,
98
2

36
4. 6

26
09
8

59
1

|
12

90
6
05
3

5
30
6

20
8

4,
47
3

57
9

1,
94
6
30
7

86
8,
02

8
31

6,
93
1

53
1.
7

17
41
7

62
1

|
11

27
5

45
5

5
72
3

80
4

4,
03

5
58
7

3
87
4

30
8,

73
6

1,
20

3,
45
4

38
1, 4

59
08
0

40
6

|
63

0
44
6

11
7

15
10

8
05

1
3,
17
3

94
4

10
,7

02
05

2
1,
39

4,
07
0

68
,0

00
46

0.
4

20
66
0

81
1

|

10
33
2

40
9

2
93
5

48
5

4,
39
5

10
9

2,
39
9

00
0

|

58
7,

71
5

15
,
10

0
15

2.
4

29
55
0

11
5

16
,
03
4

43
3

|
6

90
6

65
1

4,
84
5

68
1

3,
54
9

78
7

71
7,

31
4

15
,0
00

1,
11
8.
5

Ka
ns
as
.

--
25

31
0

14
7

12
78
7,

98
7

5
68
3

40
6

4,
82
0

05
6

1,
16
4

21
8

75
5,

07
5

36
5,

23
2

1,
45

1.
6

Ke
nt
uc
ky
--_
.-.
-

21
89
9

05
1

11
13

1
$2
3

5
72
8

74
1

4,
19

5
77
0

95
0

01
5

25
7,

20
7

30
5. 6

Lo
ui
si
an

a.
_

18
,
50
5

90
5

8,
18
7

29
4

2
84
2

17
4

2,
58
5

35
3

2,
37
3

73
7

38
6,
08
0

14
4.
0

M
ai
ne

__
_.
._
.--

7
20
2

16
1

3
57

8
07
9

1
86
1

86
7

1,
09

9,
95
3

37
8

32
2

21
0,

10
1

27
,8

36
70

.5
M
ar
yl
an

d
10

24
6

07
6

5
31
1

77
4

27
71

20
8

|-

2,
00

2,
79
0

25
2,

38
2

22
0,

39
4

65
,0

00
13
2.
6

M
as
sa
ch
us
et
ts

_
-

-|
28

40
4

11
3

13
68
7

14
2

5
92
2

97
1

68
5,

72
5

7,
07
8

44
6

.-|
---
---

|

33
.3

M
ic
hi
ga
n

31
95
7
00

2
16

37
3

35
0

6
46
0

04
2

4,
97

0,
99
5

4,
16
5

56
3

77
6,

75
0

|
60

6.
1

M
in
ne

so
ta
..
---
---
---
---
---
20

02
22

-2
2

e
ne

e
31

19
3

57
8

16
30
5

66
7

7
64
1

48
8

5,
11

2,
10
9

2,
82
0

78
6

78
1,

28
4

1,
50
4,
9

M
is
si
ss
ip
pi
_.

18
19

8
79
8

8
94
5

03
3

3
87
6

90
8

4,
23

7,
59

9
45
0

25
0

38
0,

27
6

64
3.
0

M
is
so
ur
i
-
-

32
86
9

83
8

16
92
7

30
9

7
88
9

93
0

4,
04

6,
55
8

3,
68
3

76
6

1,
30

1,
45

5
83

7.
6

M
on

ta
na

__
.-

15
89
3

36
4

10
08
4

55
3

5
96
7

96
9

3,
88

8,
09
5

11
5

32
38

6,
25
9

57
9.
0

N
eb

ra
sk
a
.

18
76
6

28
4

9
62
0

56
0

6
17

3
62
5

2,
85

8,
98
2

54
7

95
3

40
,0

00
61

7.
8

N
ev
ad

a_
_.
--.
.-.
.

7
87
2

45
0

6
54
7

09
8

3
98
9

58
1

1,
91

4,
66
3

1
58

3
23
6. 1

N
ew

H
am

ps
hi
re
.

5
49
6
30
3

2
66
4

73
9

1
20
6

17
0

55
4,

47
7

90
4

09
2

30
.3

N
ew

22
02
.2
22
22
22
22

ee
ee

en
n

ee
e

24
22
3

62
2

9
46

4
72

9
1,

57
2

85
0

46
1,

78
8

7,
43
0

09
1

23
.5

12
27
5

59
2

7
58
5

62
3

3
77
7

84
2

3,
40

6,
08
5

34
1

52
7

39
6. 0

13
1

07
2

78
7

63
50
3

09
4

18
45
7

09
8

9,
32

2,
20

1
33

,7
20

61
6

46
9. 9

31
06
5

44
3

14
65
5

99
6

6
71
4

07
2

5,
35

5,
01

9
1,
82

9
46
6

61
3,

54
3

14
3,

89
0

56
0.

5
12

18
3

02
6

6
06
8

09
4

3
04
7

35
8

2,
64

1,
97

5°
14

26
6

36
0,

00
0

4,
49
5

1,
27
1, 3



S$

|

63
,
05

6,
49
9

30
,9
03

78
4

5,
30
0

02
6

5,
32
,

11
8

8,
68
1

76
4

|

1,
68

4,
26
0

9,
91
1,

32
8

23
3.

-
-|

18
,
95

7,
13
2

10
,
17
3,

43
3

4,
86

4
15
8

:
3,

O
54
,

Se
1,
45
1

02
4

52
6,

55
8

24
,S
00
;

33
5. 4

O
re
go
n.

__
.

,
11

,1
50

,7
70

|

6,
72
2

00
9

3,
44
1

36
0

du
is

00
0

42
8,

41
7

29
,3

00
30
4.
5

Pe
nn

sl
va
n:
:

|

79
,5

98
,7

03
|

88
,7
18

53
8

12
,8
21

53
7

15
,2

01
25
4

|
1,
94

2,
02

4
19
8.
5

I

:
:

Rh
od

e
Is
la
!

2,
26
,0

30
|

1,
13

1
31
5

45
9

72
0

_.
..!

So
ut
h
Ca

ro
li:
ni
__
-

11
,
27

8,
37
3

5,
79
4

52
0

2,
22
5

35
6

3,
54
1
12

iy
49
1

So
ut
h
D
ak
e:

..
-

-
-

os
e

-
10
,9
01
,
50

8
6,

16
7

97
0

3,
14

1
35
8

2,
30
1

57
6

|

22
s

22
6

5
11

4,
00
0

Te
nn

es
se
e.

2.
..

22
.

2-
2
ee
e

22
,8

74
,8

17
11

,
33
2

42
7

4,
37
3

82
5

4,
71

0
M
h

|

1,
37

35
3

65
0,

86
5

17
8,
09
0

Te
xa
s.

73
,5

96
,4

83
|

38
,9

39
14
0

17
,4
17

20
0)

12
,9

1s
10

00
70
0

|

2,
24

7,
40
0

1,
15
3,

15
0

1,
95
4.
5

U
ta
h.
..

6,
49

5,
95
8

5,
14

7,
63
6

2,
16
9

73
4

1,
4i
s

42
50
7

|

4,
31
4

97
5,

13
9

26
1.
4

Ve
rm

on
5,
02

7,
$2
9

2,
56
4

46
0

1,
38
1

92
6

'
13

84
)

12
8,
Si
K

39
.2

Vi
rg
in
ia
...

22
,3

75
,8

83
10

,
61
4

28
5

4,
06
3.

62
0

oe
an

4
O
TT
:

69
1,
7

27
9.
1

W
as
hi
ng

to
n

19
,
84
10
,
SI
O

10
,
68
0

00
5

5,
U
SS

30
6

2,
61

7
14
4

|

6.
37

,
23
2

:

dl
93

0,
31
5

39
0,

0
W
es
t
Vi
rg
in
: 1

ti,
69

0,
41

0
8,

83
7

65
3

1,
99
1

96
5

Be
t
vB

y
50
7

10
0

27
3,
68

3
--

W
is
co
ns
in
.

-
oe

25
, 4

47
,7

54
12
,7
17

11
3

5,
28
5

68
0

5,
08

0,
14
6

|
2,
0'
.4

20
9

|
21

Sl
4.
4

W
yo
m
in
g.
..

7,
29
9,

12
2

4,
89
5

$2
0

2,
13
8

46
0

21
25

,0
79

Q
s

9A
T

O
S,

N
84

22
5. 5

D
is
tr
ic
(
of

Cu
lu
m
bi
a,

4,
86
3,

32
2

2,
22
8

49
8

24
70
5

Bi
t,

2%
oe

BA
O

27
H
aw

ai
i.

.
-¢

-
at

3,
93

6,
40

4
1,
89
5

85
5

82
7

80
0

|

64
h,

43
1

30
5

7
Pu

er
to

Ri
es

7,
55

5,
78

2
3,

21
6

93
0

1,
32
5

S0
0

10
1,
07

80
9

47
2

24
.5

Ta
ta
l

-
21

1,
04

2,
22

5
61

9,
82
3.
40
8

|
25

7,
97

6
74
6

|
17
0,
40

0,
47

5
|

14
6,

99
4

87
6

28
,
10
7,
75

s
19
,
3.
13

,
54
S

2U
N
Tr
s

In
el
ud

>
~

ta
rc
e-
ac
co
un

t
pr
oj
ee
ts
pl
ac
e]

un
de

r
co
ns
tr
uc
tio

n
du

ri
ng

th
e
fis
ca
l
ye
ar
.

?
fu
nd

s
.\
iil
ab

le
fo
r
ei
th
er

ru
ra
l
or

ur
ha

n
po

rt
io
ns

of
th
e
Fe
de

ra
l-a

id
pr
im

ar
y
hi
gh

w
ay

sy
st
em

.
si
ne

la
de

s
pr
ew

ar
Fe
de

ra
l-a

id
gr
ad

e-
er
os
si
ng

an
d

19
50

ac
ee
ss

fu
nd

s.



9S

Ta
bl
e
7.
—
St
at
us

of
Fe
de

ra
l-a

id
pr
oj
ec
ts

1
as
of

Ju
ne

30
,
19

54
,
an

d
pr
oj
ec
ts

co
m
pl
et
ed

du
ri
ng

th
e
fis
ca
l
ye
ar

Pr
og
ra
m
ed

,?
pl
an

s
no

t
ap

pr
ov
ed

Pl
an

s
ap

pr
ov
ed

,n
ot

un
de

r
U
nd

er
co
ns
tr
uc
tio

n
Co

m
pl
et
ed

du
ri
ng

fis
ca
l y

ea
r

:
co
ns
tr
uc
tio

n
St
at
e
or

Te
rr
ito

ry
To
ta
lc

os
t

Fe
de

ra
l

M
ile
s

|
To
ta
lc

os
t

Fe
de

ra
l

M
ile
s

|
To
ta
lc

os
t

Fe
de

ra
l

M
ile
s

To
ta
lc

os
t

Fe
de

ra
l

M
ile
s

Al
ab

am
a.
..

-
---
-|

$9
55
4
00
0

$4
,
92
3

12
0

31
0

0
|
$1
2,
13
6

54
4

$6
,2

68
.
39
2

21
6.
9

$4
3

97
7

59
0

|
$2

1
90
0,
17
1

47
7,

2
$2
7,

69
8

12
9

|
$1

4
30

2,
27
8

67
7.
4

Ar
iz
on

a.
---
-|

5
45
0

45
9

3
86
1

19
9

13
3

5
1,
42
0

88
5

1,
05
8

29
6

33
.5

6
87

1
81

1
4

90
9,

01
7

17
6.
6

9
24
4

05
7

6
28

2,
28
4

20
8. 2

Ar
ka
ns
as
...

-
10

29
5

06
0

5
97
0

20
0

41
2
2

§,
75
3

93
8

2,
83
0

77
0

17
1.
4

18
56
3

55
9

9
25
1,
17
3

41
1.
3

16
50
0
39

8
8

36
8,

90
0

51
0.
5

Ca
lif
or
ni
a

19
19
1

86
7

8
77

9
85
9

16
4

6
26
,4

12
94
8

11
,9
79

74
1

77
.8

99
20

9
00

6
|

49
61

5,
17

2
29
1.
3

66
00
3

58
5

32
22

6,
52
6

34
7.
9

Co
lo
ra
do

.
4

34
2

93
5

2
41
8

19
7

39
8

40
8

34
8

22
4

18
8

1.
6

19
46
1

76
9

10
55

6,
05
7

22
3.

2
11

83
4

54
5

6
97

4,
77
7

35
2.
5

Co
nn

ec
tic
ut
.

-
2

65
2

30
1

1
32

6,
15

0
79

4,
60

0
16
5

2,
12
2

06
8

6.
1

5
09
0

27
8

2
55

3,
84
8

12
.6

11
68
6

70
6

5
76

2,
25
4

26
.2

D
el
aw

ar
e.

--
-

2
53
0

49
4

1
28

9,
74

7
98

2,
99
3

91
4

1,
84
0

61
1

8.
1

5
55
0

72
9

2
76

2,
78

1
34

.3
4

94
0

71
6

2
50

6,
80
3

23
.9

Fl
or
id
a.

---
-|

24
17

3
26

4
12

24
7,

33
2

38
9

4
5,
42
8

26
9

2,
74
1

70
2

62
.2

20
86
3

27
1

11
01

6,
44
0

33
2,

4
11

96
8

67
3

6
13

3,
91
0

23
2.
9

G
eo

rg
ia

10
13

3
56
8

5
21

1,
10

4
19

6.
0

7,
52
0

17
3

3,
94
4

27
8

14
6.
3

38
37

3
14
6

18
28

7,
41

5
55

2,
4

26
42
3

50
0

14
21

0,
27
9

55
8. 5

Id
ah

o.
4

66
1

83
6

3
01

2,
00
4

99
.4

6,
90
2

42
1

4,
39
7

37
1

11
0.
5

16
99
8

97
4

11
00

1,
69

3
34
6.

4
10

15
2

62
7

6
28
1,
31
5

23
4, 2

Ill
in
oi
s.

---
-

|
34

46
4

64
5

18
47

1,
82
2

34
5.
7

10
,2
79

24
6

5,
19
4

15
4

12
1.
7

77
29
3

81
9

40
73

1,
35

6
48
5.
7

53
23
4

11
1

26
58

2,
23
3

60
4. 4

In
di
an

a
44

19
4

49
7

23
10

5,
59
9

18
4.
9

20
,0

87
49
3

10
,2

09
69
6

10
1.
3

22
66
4

68
4

11
76

4,
90
4

14
3.
6

24
45
3

67
2

12
98

9,
77
8

22
1.
3

To
w
a-
--

11
17
2

25
1

6
15

0,
70
5

39
5.

4
8,
96

3
59
7

4,
80
7

30
6

38
0.

2
27

47
0

71
1

14
79

8,
32
8

84
9.

6
15

89
1

69
9

7
87

6,
77

3
88

2, 3
Ka

ns
as
__
.s
--

-
---
-|

10
31
2
42

4
5
20

0,
29
0

80
4.
1

6,
62
2

24
0

3,
32
4

84
1

49
5.

8
19

19
7

86
9

9
67

7,
92
7

72
0.
0

23
05
5

14
3

11
55

0,
68
0

1,
39
0.
9

Ke
nt
uc
ky
_.
.

-
10

07
4

84
9

5
39

2,
27
8

10
2.

9
7,
49
7

85
5

3,
75

2
24
7

94
.0

24
08
5

54
1

12
60

6,
45
2

27
6.
2

18
14

8
87
0

9
32

9,
92
1

33
0.
8

Lo
ui
si
an

a-
-.

-
---
-|

15
33
5

31
4

7
67

2,
53
7

11
7,

2
15
,9
00

50
0

6,
89
0

40
0

92
.3

24
32
6

90
9

11
75

5,
52
8

99
,
1

14
43

1
31
9

7
19

1,
26
7

14
3.
5

M
ai
ne

__
__
.--

--!
-

5
45
4

89
4

2
80

4,
36
7

45
.4

50
9
30

0
25
4

99
5

5.
8

13
47
6

70
8

6
86

2,
69
2

97
.8

10
75
4

28
8

6
12

2,
27
6

74
.2

M
ar
yl
an

d.
._

12
97
6

06
0

6
73

9,
43
0

81
.6

5,
02
7

43
8

2,
79
0

52
3

61
.5

9
36
3,

22
5

4
78

4,
18
8

43
.8

8
55
7

58
8

4
68

0,
49
9

91
.2

M
as
sa
ch
us
et
ts

.
12

28
5

08
1

6
18

2,
54

0
22
.1

1,
68
4

83
8

98
7

56
9

3
57

14
2

22
9

26
85

6,
21
4

42
.8

13
57
8

47
8

6
74

3,
14

4
30

.6
M
ic
hi
ga
n.
-..

—
---
-|

40
02
1

75
8

20
06

4,
77

9
49
9.
9

16
,0

60
03
2

8,
03
3

63
2

35
5.

8
40

38
4

62
4

19
19

8,
60
3

27
1.
3

45
62
5

48
4

20
34

0,
12
7

48
3, 4

M
in
ne

so
ta
...

-
10

37
4

16
2

5
37

3,
13

81
75

8.
7.

12
,8
31

85
6

6,
66
8

24
4

92
8,

2
2A

65
8

59
3

13
34

9,
18

4
61
4.
4

19
01
0

56
6

10
16

3,
06
9

1,
28

2.
6

M
is
si
ss
ip
pi
.-

11
27

8
28
0

5
72

1,
33

9
35

3.
8

6,
22
9

45
0

3,
19
8

35
5

22
4.
8

22
48
3

44
5

11
28

9,
46
8

60
1.
7

16
92
8

77
0

8
37

3,
59
7

68
1.
9

M
is
so
ur
i_
_.
..

-
---
-|

17
66

9
74
9

9
11

0,
75
5

86
1.
4

8,
69
6

97
9

4,
62
0.

96
7

31
9,

4
57

15
2
32

2
28

29
8,

79
5

58
1.
1

31
24
2
45
4

16
44

6,
61
0

72
4.
8

M
on

ta
na

...
.

-
---
-|

15
80
8

59
8

9
55

2,
87
7

34
9,

9
5,

24
1

31
0

3,
23

87
91
2

19
1.
9

22
25
8

10
9

13
64

5,
06
7

45
2.
8

11
03
7

96
3

6
70

5,
06
4

38
0. &

N
eb

ra
sk
a.
..

---
-|

22
79
6
81
0

11
89

1,
60
5

89
5.
9

5,
21
8

83
8

2,
82
3

10
0

83
.4

17
78
7

49
0

9
41
98
,9
42

5i
1.
1

12
55
0

58
4

6
38

1,
75

8
37

8.
9

N
ev
ad

a.
.._
.

-
2

54
7
85

1
2

18
5,

09
1

81
.6

78
1

53
2

65
3

12
2

44
.0

8
88
4

05
8

7
37

6,
94
4

23
6.

0
6

03
5

80
0

4
35

0,
01

2
25
1.
1

N
ew

H
am

ps
h
re

es
4
37
5

80
0

2
18

7,
90
0

26
.8

1,
68
5

99
4

*8
12

14
1

6.
3

7
17

4
26
3

3
64

7,
42
3

38
.9

4
45
1

73
7

2
20

4,
27
1

35
.8

N
ew

Je
rs
ey
,

4
23
3

00
0

2
11

6,
50
0

51
.7

1,
97
6

05
2

94
8

85
0

6.
5

23
02

2
67
9

8
85

5,
88
2

15
.7

33
61
3

70
4

16
09

9,
42
4

46
.8

N
ew

M
ex
ic
o.

5
26
3

84
5

3
32

8,
63
4

12
9.
0

2,
48

4
10
8

1,
57
4

84
5

42
.4

10
00

8
90
2

6
23

2,
60
3

25
3.
1

9
80
2

94
5

6
19

7,
02

1
33
3.
1

N
ew

Yo
rk
...

80
51
8
71
9

42
01

1,
27

8
12
1.
3

31
,
83

84
43
3

16
,3

69
76
5

77
.4

18
9

85
8

66
1

90
56

2,
49
8

49
1.
9

72
58
6

15
2

33
28

5,
46
5

34
1.
8

N
or
th

Ca
ro
lin

a_
.

23
36
3

39
4

11
.
65

0,
98
7

44
1.
2

fi,
55

9
74
4

3,
11

6
65
2

14
0.
1

38
89
2

82
2

18
21

9,
62
6

46
9,

4
23

05
4

80
4

11
22

4,
27
7

67
7.
9

N
or
th
D
ak
ot
a.
..

4
67
7
38
3

2
35

2,
45
2

76
9.
7

6,
43
9

70
6

3,
21

9
85
3

49
7.
0

10
27
6

20
4

5
14

2,
52
6

70
8.

8
13

03
83

63
1

6
62

4,
91
8

1,
38

2.
5



Zs

i
80

01
6

66
7

6
43
5

64
3

15
9.

Q
O
hi
o.
...
..-
---

-
-|

25
88

1
87

6
13

07
7

25
4

10
5.
3

19
41
9

05
3

8,
95
3

02
5

40
.3

10
5,

22
1

72
3

|

51
09

8,
74
2

|
21

4.
5

7

O
kl
ah

om
a.

-
-|

21
11

5
55

3
11

40
4

78
8

$2
1.
2

6
23
4

29
2

3,
27

5
21
9

14
9.
8

17
,2

16
95
4

9
26

1,
80

9
23
6.
4:

16
02
0

77
4

"S
43

1
41
6

30
7.
3

O
re
go
n.
..

-
3

40
8
82
2

1.
98
3

40
0

23
.3

2
08
4

33
7

1,
22
8

32
4

90
.8

15
,7
71

75
2

|

9
55

0,
57

7
25
8.
8

.
12

33
9

97
7

7
26
9

54
3

30
0.
1

Pe
nn

sy
lv
an

ia
.

-|
23

25
4
67
2

1]
60
2

33
6

16
.9

36
12

6
50
8

17
,8
88

42
9

56
.9

95
,8

17
35
3

46
81

9,
93
8

21
4.
4

58
06
5

80
7

28
81
2

77
.

|

19
6.
7

Rh
od

e
Is
la
nd

.
-

-
8

11
8

02
8

4
05
9

01
4

27
.4

99
4

48
1

49
5

80
6

8.
9

7,
85
4

22
2

3
92

4,
56
8

36
.5

14
11
2

18
7

7
A3

87
70
7

11
.0

So
ut
h
Ca

ro
lin

a.
-

-
8

79
1

63
5

4
70
1

32
6

78
.7

3
81

35
0

1,
99
2

83
7

14
1.
9

16
,3

53
05
2

8.
30

9,
00
5

42
5.
5

:
15

10
4

94
2

7
89
7

47
7

45
1.
8

So
ut
h
D
ak
o

a.
.

-|
12

62
6

87
4

7
16

2
85
6

G
53
.
6

1
85
2

88
3

1,
15

6
61
9

11
7.
7

8,
87

3
05
9

5
05

2,
35
8

48
0.
9

.
12

35
3

28
6

7
37
3

39
8

65
2.
6

Te
nn

es
se
e.
_.
..

-
-|

14
43
7

90
2

71
72
:
15

1
37
2.
8

7
43

1
27
9

3,
72
3

69
5

20
1.
3

37
,0
84

58
2

16
99

7,
79

4
49
6.
8

'
21
,
28
3

62
8

10
39
6

65
5

45
,2

Te
xa
s.
...
.-
-.

-
-|

10
74
0

90
0

5
44

4
95
0

88
.9

16
05
6

91
5

7,
97

1
42
5

44
6.
3

69
,1
87

40
4

37
.
56

7,
65
0

1,
12
7.
4

66
00

4
72
2)

36
04
0

1,
73
8.
7

U
ta
h.
..-
---

-|
25
9

97
3

40
56

45
7

78
.7

3
35
7

51
5

2,
50

8
95
7

97
.3

10
,1
37

44
2

7
93

9,
19

1
20
7.
8

9
87
7
0S
6

a
23

4
35

4.
6

Ve
rm

on
t_
-.

-
2

90
2

10
0

1
45
8

65
0

33
.7

1
12

9
64

1
55

4
36
2

77
9,

03
87
,
63
5

4
56

1,
22

9
65

.7
|

5
54
2

59
2

i

2
72

5

41
5

53
.8

Vi
rg
in
ia
..-
.

-
-|

14
63

5
44
5

7
10

7
83
0

24
9.
7

6
31
7

87
0

3,
14

2
48
3

12
9.
7

30
,4

35
74

4
14

74
4,

O
81

18
4.
9

27
67
7

95
0

,

13
O
79

37
5.
1

W
. a
sh
in
gt
on

-
-

-|
13

20
7
00
2

7
01
5

79
0

12
7.
7

7
24
8

03
5

3,
62
7

41
6

16
9.
3

20
,3
91

45
4

11
24

6,
82
6

19
3.
0

3
12

9
‘

5
58
2

80
9

'
24
5.
9

W
es
t
Vi
rg
in
al
.

-|
10

00
6
04
0

5
05
4

74
5

56
.5

1
97
5
85
0

99
9

90
5

$1
16
, 2
42

85
1

8
09

4,
29

3
47

,5
5
12

4
6

73
9
S4
6:

16
2.
0

W
w
is
eo

ns
in
--

-|
17

98
7

24
8

9
47

1
17

4
17
6.
3

&
80
9

x6
4

4,
38
6

02
6

19
3.
1

27
,9

00
.
39
6

13
80

8,
47

1
36

1,
4

54
2

17
64
1

62
1

58
0,

2

W
yo
m
in
g-
.
..

-
-

§
63
7

71
3

3
66
9

37
8

10
8.

5
1

02
8

50
7

66
6

63
2

20
.0

9,
65
3

56
1

6
08

9,
67

7
25

0.
3

29
2

£3
63

86
6

18
5.
2

.
i

|

Al
as
ka
..-
-.
.-

w
fe
en

ee
|e
ne

w
ee
ee

ee
ce
[e
ee

fe
ee
en

ne
e

ce
e

64
00
0

64
,
00

0
6.
5

D
is
tr
ic
to

f
Co

lu
ni
a

-
6,
79
3

00
0

3,
15
6

50
0

2.
9

99
6.

40
2

49
7
95
0

2.
3

10
,5

68
96
6

5
08

0,
99

8
14

5,
O
64

|

2
0

0
H
aw

ai
i..
...
--.

-
93

1
57

0
46
5

78
5

2.
0

63
1
25
9

30
8

71
2

2.
2

11
,
99

0
23
2

5
67

1,
65
6

15
.5

3,
52

1,
28
s

1,
70

4,
80
3

16
.7

Pu
er
to

Ri
co
...

-
4,

68
8
00
0

3,
12
4

10
0

38
.5

§,
23
9

15
9

2,
18

2
39
7

9.
2

13
,9

37
21
2

G
58

8,
69
8

40
.9

6,
91

0,
33
3

|

3,
14

3.
32

4
26
.3

To
ta
l..
.

-|
70

4,
50

4
50

1
|
86
9,
44
4

29
2
|
11

,8
65

.
|
38
6,
52
8

34
6
|
19

6,
45

6
80
5

6,
99

1.
3

|1
,
55

7,
51
3

59
4
|

78
9
48
0,
47
5
|

15
,8
25
.6

06
7,

49
0,
O
83
:|

55
0,

84
8,

83
0

20
,2
49
.7

1
In
cl
ud

es
p
oj
ec
ts

fin
an

ce
d
fr
om

Fe
de

ra
l-a

id
pr
im

ar
y,

se
co
nd

ar
y,

ur
ba

n,
an

d
in
te
rs
ta
te
,
pr
ew

ar
Fe
de

ra
l-a

id
pr
im

ar
y,

se
co
nd

ar
y,

an
d
gr
ad

e-
cr
os
si
ng

,
D
ef
en

se
H
ig
hw

ay
Ac
t,
an

d
19
50

ac
ee
ss

fu
nd

.
2
In
iti
a)

co
m
m
itm

en
t
of

fu
nd

s.



as

Ta
bl
e
8.
—
Im

pr
ov
em

en
ts

on
th
e
Fe
de

ra
l-a

id
pr
im

ar
y
sy
st
em

in
ru
ra
l

ar
ea
s

fin
an

ce
d

w
ith

Fe
er
al
-a
id

fu
nd

s:
of

Ju
ne

30
,
19

54
,
an

d
pr
oj
ec
ts

co
m
pl
et
ed

du
ri
ng

th
e
fis
ca
l y

ea
r

+
St
at
us

of
pr
oj
ec
ts

as

Pr
og
ra
m
ed

,?
pl
an

s
no

t
ap

pr
ov
ed

|

Pl
an

s
ap

pr
ov
ed

,
no

t
un

de
r

U
nd

er
co
ns
tr
uc
tio

n
8

Co
m
pl
et
ed

du
ri
ng

fis
ca
l
ye
ar

|

co
ns
tr
uc
tio

n
St
at
e

or
Te
rr
ito

ry
TF

|

To
ta
lc

os
t

Fe
de

ra
l

M
ile
s

‘

To
ta
lc

os
t

Fe
de

ra
l

.
M
ile
s

To
ta
lc

os
t

Fe
de

ra
l

M
ile
s

To
ta
lc

os
t

Fe
de

ra
l

M
ile
s

(

Al
ab

am
a.

$1
.
81

1
90
0

$9
48

,4
10

30
.5

|
$6

,3
94

,6
34

|
$3
,3

52
,4
17

68
.3

|
$2

6,
85

3,
80

0
|
$1

3,
48

4,
24
6

20
8.
9

|
$9

52
1

08
6
|

$5
,0
40

,0
43

69
.8

Ar
iz
on

a.
--

1
75

3
81
9

1,
28

8,
42

4
32

.0
1,
10

8,
00
7

83
5,

97
4

17
.1

3,
32

5,
30
0

2,
34

2,
63
0

46
.9

5
20
6

33
7

3,
39

9,
90
2

60
.4

Ar
ka
ns
as
.

-
5
00

43
2

2,
96

8,
17
6

97
.4

2,
47

3,
52
0

1,
17

8,
74

9
31
.1

9,
66

3,
87
2

4,
81

1,
85
5

18
8.
9

9
74
6

19
5

5,
O
01
,
29
7

18
5.

5
Ca

lif
or
ni
a.
..-
.--
---
---
-.-
---

7
37
0

00
0

2,
46

7,
61
3

9.
0

4,
68

8,
16
4

2,
57

1,
65
8

13
.9

29
,3

16
,4

00
14

,
76

0,
36

1
10

0.
0

19
73
1

61
1

9,
33

5,
40
9

42
,0

Co
lo
ra
do

._
__
.._
---
---
---
-

1
31
0

00
0

73
9,
74

4.
6

11
8,

67
7

66
,4

59
|.

9,
02

9,
07
6

5,
02

9,
11
8

89
.
4

5
68
1

89
5

3,
32

9,
44
8

12
4.
6

Co
nn

ec
tic
ut
_-

1
18
2

80
8

56
6,

40
4

2.
7

30
3,

88
4

20
4,

79
7

2
2,

23
5,

11
5

1,
11
2,

84
8

9.
9

6
97
2

88
7

3,
44

5,
43
6

17
.0

D
el
aw

ar
e.

-
1
41
6

19
6

70
8,

09
8

;

1.
0

25
8,

37
4

12
8,

80
7

5.
2

4,
74

7,
71

7
2,
36

3,
06
4

30
.1

2
35
5

27
4

1,
17

0,
70
0

10
.5

Fl
or
id
a.
...
-..
-..
---
---
---
---

14
57

0
25
8

7,
35

1,
42
9

|
20

3.
6

2,
12

8,
02
9

1,
06

6,
31
4

21
.8

6,
74
2,
32
0!

3,
39

6,
29
0

12
8.
5

3
77
2

78
2

1,
87

8,
01
3

48
.7

|

!
;

G
eo

rg
ia
.-.
.--
---
-.-
---
---
---

6
45

0
44
8

|

3,
31
1

74
4

87
.2

92
7,

04
6

|
46
3
52
7

25
.8

13
,
28

3,
O
84

6,
63

5,
00
8

11
1.
2

11
.6
81
.
65
6

6,
12
8,

36
1

11
8.
7

id
ah

o.
2

22
6

23
4

1,
48
2

67
7

|
23

.7
!

4,
31

3,
44

9
|

2,
67
2

43
6

32
.7

7,
64

5,
32
7

1

4,
95

9,
93
5

99
.9

5
07
4
01

6
3,

23
8,

14
1

|
67
.5

Ill
in
oi
s.
.

~-
1

8
35
4

92
1

2,
03

5
36

0
|

25
.0

;
1,
86
5,

58
5

97
3

50
0

14
.8

27
,8

99
,
71

9
14
,2

57
,9

01
18

8.
9

18
92
0

06
1

'

9,
46

8,
65
3

|

15
2.
3

In
di
an

a
19

14
2

01
8

9,
60
9

52
4

78
.2

10
, 6

60
,6

75
5,
38

0
33

8
|

55
.5

8,
26

8,
85
4

4,
18

2,
02
7

§1
,2

8
45
6

16
0

4,
71

7,
93
4

36
.9

To
w
a.
..

2
ee
e

;

8
58
9

72
4

2,
04
7

04
2

36
.4

|

2,
92

8,
79
6

1,
74
9

67
2

61
.8

13
,2

11
,
15
9

6,
76

8,
29
4

29
7.
1

4
99
3

22
6

2,
50

4,
60
6

96
.9

Ka
ns
as
_-
-

--|
2
53
6

94
8

1,
28
5

67
4

78
.4

2,
73
1,

92
9

1,
37
9

52
3

84
.9

9,
64

6,
73
6

4,
83

0,
37
3

24
6,

8
10

01
5
85
2

4,
84

4,
84
9

19
8.
5

Ke
nt
uc
ky
--

4
64
0

28
%

2,
39

5
09
6

|
30

.6
2,
13

1,
45

4
1,

06
5

72
7

25
.0

10
,9

11
,0

24
5,

50
5,

26
1

10
0.

2
6

37
5

91
0

3,
37

2,
86
7

62
.1

Lo
ui
si
an

a.
...
---
---
-2
---
---

8
31
9

37
6

4,
15

9
68
8

46
.1

1,
77

5,
20
0

88
7

60
0

2.
9

!
5,

58
5,

33
1

2,
67

2,
08
8

33
.9

8
74

6
19

9
4,
33

7,
83
0

68
.2

1
20
9

00
0

58
4

00
0

8.
6

21
8,

00
0

10
9

00
0

2.
1

4,
16

6,
21
4

2,
07

6,
39
7

30
.7

3
32
8

80
2

1,
77

6,
96
7

16
.4

5
60
5

59
0

2,
80
2

79
5

23
.6

47
6,

00
0

23
8

00
0

3.
9

5,
44

9,
76

4
2,

72
4,

57
7

17
.8

3
31

9
84
5

1,
63
1,

49
0

6.
0

2
07
9

76
3

1,
02
9

88
1

1.
2

41
2,

07
4

20
6
03

7
8,

12
6,

85
8

3,
79

6,
05
0

14
,2

4
95
2

13
7

2,
46

4,
45
7

9.
8

14
80
8

33
6

7,
40
4

16
8

91
.0

7,
21

1,
99
2

3,
60
5

99
6

88
.3

12
, 1

99
,5

52
6,

09
5,

77
6

11
7.
4

12
64
8

36
6

6,
19

0,
10
5

10
6.
5

3
50

3
47

1
1,
94
6

88
6

/
§2
.3

4,
03

0,
19

6
2,
17
1,

77
3

97
.7

10
,4

84
,3

79
5,
52

2,
86
6

20
0.

6
7
07
5

80
1

3,
53
7

01
7

14
9.
1

6
41

1
29
0

3,
37

1
84
4

5

+

13
0.
7

2,
23

7,
55
0

1,
12
1,

83
5

61
.8

10
,1

23
,3

73
5,
28

1,
71
3

14
9.
0

6
77
0

04
3

3,
41

3
46
6

13
6.

5
3

85
2
36
7

2,
03
9

98
4

|
30
.1

3,
13

8,
85
9

1,
83

3,
88
8

|

22
.8

21
, 4

25
,8

98
10
,3

81
,8

49
16
6.
8

16
37
9
37

6
8,
31
4

55
7

11
1.
7

7
76
2

14
4

4,
74
0

73
3

12
2.
3

2,
90

4,
32
8

1,
93

2,
08
5

10
9.
1

12
, 9

81
,5

19
8,

26
8,

96
5

20
0.
1

4
18

1
81
4

2,
38

6
25
3

10
9.

2
|

18
34
3

70
0

6,
81
0,

85
0

31
5.
7

“1
,0

31
,9

62
58

2,
03

1
|

15
.2

10
,
10

0,
48
9

5,
06

6,
24
4

23
9.

3
5

14
4

95
7

2,
58

2
07
0

13
4,

2

-
1

89
2

86
9

1,
63
7

06
4

47
.2

67
4,

29
8

56
3,

50
7

|

37
.2

6,
72

3,
83
6

5,
57

1,
50
4

12
3.
6

3
63
0

06
8

2,
43
8

52
3

14
3.

1

N
ew

H
am

ps
hi
re
_

3
50
0

00
0

1,
75
0

00
0

21
.8

79
,4

98
39

,7
49

2,
67

4,
79
4

1,
21

4,
13
8

20
.2

79
0

74
8

39
0
27
7

3.
8

N
ew

Je
rs
ey
.

43
0

00
0

21
5

00
0

1.
4

13
1,

31
0

52
,5

24
42

0,
82
4

18
6,
88

6
9

16
71
0

49
9

7,
81
0

98
3

24
.2

N
ew

M
ex
ic
o_
_.
-

2
35
8

39
4

1,
49
0

45
3

22
.2

1,
24

8,
35
4

78
4,

74
4

10
.9

5,
86

5,
04
4

3,
66

1,
96
5

11
5,

2
5

22
9

76
9

3,
32

1,
96
7

12
7.
8

N
ew

Yo
rk
.

26
62
5

78
2

14
,0

74
35
4

65
.8

7,
39

4,
41
9

4,
03

2,
66
2

23
.2

39
,9

37
,4

08
18
,6

94
,5

57
26
1.
9

17
72
5

81
6

8,
46

1,
26
2

16
3.

8
N
or
th

Ca
ro
lin

a.
10

38
8

78
6

5,
19
2

72
3

15
4.
1

2,
93

4,
03
6

1,
39

0,
64
3

54
.2

17
, 6

29
,8

79
7,

69
3,

43
5

18
2.
3

8
28
2

13
6

3,
88

6,
28
9

92
.0

N
or
th
D
ak
ot
a_
--.
..-
.--
.--
--

85
0

96
7

42
5

48
4

19
.9

4,
19

6,
20
0

2,
09

8,
10
0

20
6.

8
6,

17
4,

85
0

8,
08

7,
42

1
29

7,
6

6
69

1
28
4

3,
50

4,
32
8

36
1.
9



6S

O
kl
ah

oa
..

O
re
go
n.

Pe
nn

sl
vn

Rh
od

e
Is
la
nd

.
So
ut
h
Ca

ro
lin

a
So
ut
h
D
ak
ot
a

-
‘T
en

es
se
e.

_

Ve
rm

on
t.

Vi
rg
in
ia
...

W
as
hi
ng

to
n

W
es
t
Vi
rg
in
ia
. -

W
is
on

si
n.

W
yo
m
in
g.
..

To
ta
l

---

8,
12
4

27
2

3
95

2,
32
5

19
.1

3,
28
2
45
9

1,
64
9

69
9

8.
2

|
27

37
1,
60

9
|

13
,0
64

21
2

50
.8

|
17
,0
01

54
2

8
37
7

75
7

42
.9

12
,
25
8

00
0

6
46

4,
11

2
11
.9

3,
62

2
42
2

1,
89
9

10
7

24
.8

9
12

1,
48
0

4,
79
1

32
9

65
.2

6,
51
1

22
6

3
56
6

79
2

72
.6

95
87
8

57
,0
00

1,
03
6

17
1

63
1

57
4

11
.5

8
96

9,
48
5

5,
47

1
77
7

11
5.
2

5,
47
0

54
0

3
14

9
12
2

!
75

.4
6,
67
6

52
6

3
33

8,
26
3

6.
6

6,
24
3

56
0

2,
97

1
78
0

11
,5

|
31

25
3,
24

3
|

15
,6
20

S7
4

74
.2

|
16
,9
67

37
3

8
48
3

49
4

|

29
.2

'

3,
05

8
45
6

1
52

9,
22
8

9.
6

65
22
0

32
61
0

3
89

7,
84
0

1,
94
7

22
6

16
.5

91
9

53
9

45
9

77
0

|

al
5,
34
8

14
7

2
87

8,
71
0

52
.3

91
9

80
0

47
1

90
0

5.
4

3
36

8,
09
7

1,
70
8

72
7

27
.9

6,
61

3
07
2

3
50
9

97
7

|
55

.8
7,
54
5

88
2

4
25

7,
50
2

20
7.
2

46
1

71
9

25
8

46
9

23
.0

5
22

3,
97

9
2,
96

3
98
6

24
5.
9

6,
63
8
98

6
4
01
6

47
6

|

21
9.
6

4,
44
6

00
0

2
22

3,
00
0

68
.
2

3,
16
3

14
0

1,
58
1

57
0

52
.8

|
14

94
3,

88
6

6,
74
6

39
3

15
2,
2

|
11
,4
85

61
3

5
58

3
72
1

|

11
1.
0

3,
01
4

80
0

1
96

1,
80
0

40
.3

4,
52
6

30
7

2,
21
0

55
0

11
3.
2}

27
34

9,
15

0
|

14
,0
81

50
0

32
6.
3
|

19
,6
47

64
4

|
10

55
4

30
0

33
2.
8

2,
75

1
57
7

2
13

4,
23
0

32
.7

1,
37
3

19
0

1,
02
4

39
9

17
.4

5
72

7,
47
6

4,
40

1
91
7

50
.3

4,
78
6

15
1

3
45
1

20
0

62
.1

2,
14
0

00
0

1
07

7,
60

0
23

,3
39

85
2

19
92
6

5
11
7

64
4

2,
60
6

17
0

23
.3

2,
61
0
05
4

1
28
7

47
2

15
.6

2,
60
7

00
0

1
30

3,
50

0
23
.1

2,
48
4
06

6
1,
23
3

61
8

18
.4

|
13

18
3

32
1

6,
44
2

19
7

68
.5
)

11
,7
12

44
2

5
79
5
43
9

83
.6

4,
08
0

56
0

2
15

0,
66
0

41
.7

3,
73
5

81
4

1,
94
3

48
5

42
.4

8
99
5

62
5

4,
83
8

63
9

11
5.

2
2,
96

1
54

4
1
45
6

52
5

42
.3

7,
70

0
52
8

3
91

5,
68
4

44
.3

1,
07
6

10
0

54
3

77
0

1.
6

5
58
8

38
6

2,
78
1

59
4

20
.3

6,
77
4

30
8

3
34
3

10
1

77
.9

6,
83
5

52
2

3
44
2,
70
1

43
.7

4,
46
6

08
5

2,
20
3

97
4

41
.3

|
11

28
¢,

36
8

5,
73
7

88
9

86
.7

|
17
,2
87

74
8

8
88
5

61
5

16
7.
5

3,
78
6

28
0

2
46
2,
01
5

64
.6

40
6

60
0

26
1

69
8

6.
3

5
56

3,
28

1
3,

45
7

48
0

77
,2

2,
07
7

S7
7

1
34
6
O
S

36
.4

w

|
Pe

w
ee

69
50
0

84
21
7
|.
..

2
77

2,
98
8

1,
36
5

99
9

5.
3

1,
55
2

69
2

74
9
36
8

5.
1

2,
25

3,
50
0

1,
08

0,
67

3
13
.7

2,
80

1
49
5

1,
39
0

22
7

7.
8

4
05

3,
64

3
1,
88
2

19
1

9.
5

72
7

93
3

35
8

24
3

2.
7

27
2,
9D

,7
27

|
14

3,
00

5,
30

8
|

2,
72
5.
5

|
12

2,
88

4
80
0

|
65
,0
02

G
74

|
1,
60
1.
5

|
55
6
48
2,
06
1

|
28

6,
28

6
64
2

|
5,
59

0.
9

|
40

2,
80
8

S9
2

|
20

7,
68
7

95
6

4,
48
8.
2

1
tn
el
ud

es
pr
oj
ec
ts

on
ru

al
po

rt
io
ns

of
th
e
Fe
de

ra
l-a

id
pr
im

ar
y
hi
gh

w
ay

sy
st
em

fin
an

ce
d
fr
om

Fe
de

ra
l-a

id
pr
im

ar
y
an

d
in
te
rs
ta
te
,p

re
w
ar

Fe
de

ra
l-a

id
pr
im

ar
y
an

d
gr
ad

e-
cr
os
si
ng

,
D
ef
en

se
H
ig
hw

ay
Ac
t,
an

d
95
0
ac
ce
ss

fu
nd

s,
2
fn
iti
nl

co
m
m
itm

en
t
of

fu
nd

s,



"166
206

"818
&

|

162
°STL

cor
‘seo

FE
TO

E
F_

|
1068

SCL
‘TST I

|

poe
ets

S|
8
'6FL

$96
'9%

6‘T
O
TFSSE

BeO
AEC

YN
O
N

§‘ee
9096c

F
|

G
O
S'O

LS'S
|
O
LS

$86
‘S099

STF
ges

SI
|
SFE

10S
‘86e

|
SES

G
IS‘T

|
BO

SS
|
BES

O
O
L'F

RAS
CIR'6.

7”
~

“TTTBN
PO

IN
D
W
O
N

S“SFL
298‘18T

1
|
STT'O

SS
‘ST

|

o'68T
BLO

FSS
's

O
O

TL6
ST

|
STF

re
"eee

‘g
O
LT

FST‘A
|

2°87
“Re

STE'S
|)

FO
S
D
S

M
IO
X
AO

N
9
"261

g99"ETS
&
|

229°100'F
—
:- 9

O
RT

seg'eeeTt
kek

O
FS

S|
TE

506
“oes

:
$o9

O
ST'T

|
FPO

T
916829

|
066

FO
S

|
TT

O
O
N
O
TY

W
O
N

!

LF
TLT

‘26F
9ST

'966
| 9S

c00‘e!T
=.

- Tee
998

oF
086

"LAT
|

LE
BO

S
0

G
F

O
O
S
ITF

'T
|

000
eaS'

[77

desuap
19%

966
‘cos

T
|
O
ee‘sIS's

|
FFT

|

O
ST
Fee

T
|
ES

O
FF

‘ZeT
gz

oe
SF

-
000

'e2e
000

0¢9
7

Touysduaeyy
3
°SO

t
26

ZL2
TL

|
G
EN

TFRG
‘T

fF CIT
068

‘SST
S|

89
S19

‘68
‘
F&

s
LO

T
ERE

|

ASF
‘O
FS

bet
go

=
7

7777

BpBAO
N

"88s
SO

6Fer
S|

FSB
‘O
SN

'T
| STE

196293
£

|
899

eroy9g
TO

S
E8S'T

|
Stig

SO
L'FSS‘F

|
O
10

6606
|

eyseiqN
BSF ols

§
9

G
LEE

|

866
SFE

§
|
SIS

IST
‘$26

L6¢
LO

S‘T
|

FSS
Scr ‘sr

‘+
|

PRL
Se6'9

7
77

eU
BITO

T
€
"see

£60
‘ec0

F
S|

BTSs
:

B86
FSE

O
|

E
86S

Zso"cT2
‘1

|
G
66

STF‘€
=|

¢'928
+

SET
‘6FO

‘?
=|

90
G
SO

'O
T

|
“Lam

osstyy
Large

603
‘969

F
6

|
8

|

126229
§
|

‘9ST
O
L
Ser

'T
|

006
SFG

|
G
STS

|
O
EG

“206‘T
|

StF
S66'G

ddssissyyy
4°660'T

|
00901

&
‘2

BSTS
|

O
FF

'TS6
Ff

F808
Sey

“291
| 68

16c‘9
|

F
o89

TO
S
"STE

‘S|
36

O
FS*F

|
-

~ejosoTU
yy

'

STI
‘O
08

F
LS

| SPST
960

026
2
|

S"8te
126°920'G

|

O
LL

SELF
|

O
'L0F

Stg‘sce't
|

Sog's
ryoryy

O
CI

|
S68

‘0ST
T

%
| 0's

serere
ro

|
eo

c19
‘eee

Fo6
O
G
F

G
99

"61S
|

FEB
G
ERD

7
STO

STIESSETL
Les

zs
"gee

T
S|

O
VE

Selcrs
f

| gee
e214

‘O
16

Ze
S22'T

| Seo.
N
G
S‘SEET

|61
TI9'S

7
purpsreyy

ges
SH

E
FES

§
‘9

|
20g

SFLFG
's

|
O
FF

O
RE

FO
a

£66
SE

O
L.

FF
ase

TI6‘TH
G
'T

|G
86

SaL*E
rr

gure
Fee

9188205
|

SIS"CSTE,
F'8e

20r's02
‘ej

ges‘9ee
9

| Tet
02s‘O

ST‘T
O
FS

O
FZ'Z

|S
eaL‘Tsc'S

|

069
ess

7
euelsm

oT
¢“6FS

TFG
691

€
|

S16
‘O
CF

"t
|

T8901
20¢9I8"e

|
O
BE

IEF
2

|
9-09

166‘ee.‘1
«SFE

TO
S's

|
0

j SU
RTee't

|eo
N
ee

Ayon
TO

T'sor‘T
«STF

SO
S

Ff
G
TS

‘FO
S
‘6

|
S
SCF

Foo
‘ere‘e

=|
TFO

'6IL
9

«6 “O
TE

sie
‘St6'T

ss TIE
O
BN

"E
|

8
, 260'S66G

SEO
ec6 ‘ST

7
FoF.

O
0G

O
ST

F
|
sTe‘62E"S

|
G
oSTS

£86‘899
|

SO
F
TSR

L
| S966

LTO
G
TO

'F
O
f

O
FF
TO

L‘S
|
g69

g0e"S
[7

:
:

O
'T9T

80280
—
sTeS‘6H

O
"2

|
O
TS

—
--

O
BS

“ZSC'P
|

TSO
TET

6
|

O
O
F

SFL‘ISO
S

—
cSe

B9G
‘F

|
LAR

oe
e068

Fj
SSF

O
O
S'6

[77
7

E'9G
F

| SS
'F00

EAB
U
ER

ET
|
O
LFG

|

TO
R
SO

G
"F

|
E16

9T9S|
SFO

T
L29'TTO

'T
FEE

Le'S
|

O
'eTE

=|

See
e6F

S|
O
LS

FIO
‘TT

7
7

0991
308026

FO
B

TU
S
Ff

-O
"Z8z

O
SI!F

|
FO

O
TED

|
Tee

C86
‘SO

FT
ST

BIS
‘G
LL

Se
FerCle

T
|

O
le

=
o
O
ct

=|

TSG
209

F
FET

“9966
|

3
90F

cog
“60g

'S
|

G
ea

"e6L
O
T

|
2s

G
28"L68‘T

O
SS
STL)

FO
O
T

oge
66g

‘T
|

Cet
esa'@

[7
7

O
LT

Tssgoe
gas teckF

«oj Tet
—zer‘tr's

|
gog‘gne

ge
>gee

6Iz
‘Teg

SO
L
G
O
T

|
L'6AT

ect'st0'e
|oF

cess
|

upload
S'It

|

des
‘too

T
|

Ser
‘et6

77
| 88

O
SE“LT

al
‘ee

18%
090

“TRE
O
st

<9!
s's

O
0T

*L0¢
000

O
¢O

'T
77

an

“O
TBAFIT

gs
|

SFO
FE9

O
61222‘

1 ST
»
$80

FEL
00

‘6T
88

88
ae

Su0
“ses

O
ST

FO
O
T

fT

qnonosuT0D
else,

rrg’ese
|

208
‘SFO

'9

|. T<et
| Teter‘e

|
SO

s
TSO

RO
T

SEL
FET

18
LEG

8°63
G
et'Szg

de
6FO

'T
|

opar0foy
1

4
'

1
.

S'88G
|

R68
‘O
IF

9
|

699
'€20

‘ZT
|
SSE

‘626'S
|

SO
S92¢

O
T

| STE
629

‘SO
Es

SSE
STO

'F
|
LEST

oF‘0G
tos

Sth
“G

$
O
ce

ges
‘800

§
|

FO
L
‘9°T'9

| TS
FE'S

|
G
EL{006

SS
O
FT

=,
G
AN

*TEN
T

«=.

SEO
G
RS'E

|
TH

O
S

=,M
RVEN

‘T
SLE

O
SS

TT

““sesuegdy
Tort

|

gus"esa
G

|
LAO

FO
L

‘et
;
802SST

|
O
BS

G
FF

G
t

FST
©

S6F
FTG

66
LO

E
£°96

cos‘ecs
‘T=

O
00

Fees
7

7
“BU

O
ZIAW

Frese
;
Tet

‘asa
gs

|

999
'980

‘CTS
|
0829090'S.

O
O
L
‘S18

eS
LO

FT
,

FO
VESTS

—

SBL
G
ES

‘ES
| STIS

|

O
TT

O
S'SS

O
D
T
986

“CSF
~

“eD
rEq

ery
a

|
:

spuny
spany

<
.

-
spun

as
spuny

ST
[erapag

3809
1810],

SO
T

lelapaz
3809

[810,L,
Soy

jelapag
1809

[820,.L
soy

lelepag
|

4809
[810],

:
!

10
aye1g

BO
T

O
N
H
SsaO

d
iw
et

[Bossy
Fulnp

pajatduio)
W
oljonajsuo0d

Jap)
Japun

ion
‘pasoidde

sur[gq
paaoiddy

jou
sued

;‘pem
vigoig

AVIA
[LO

ST,VY
BU

LIM
p
paie[duroed

syIafoad
pur

‘FCG
‘O
E
AU

S
Jo

sv
syoaford

Jo
suaeig

,
:spuU

ny
ple-yesapag

YILA
p
souRU

Y
svaay

U
L
speod

<1epuddas
U
O
syusutar.oidity—

6G
21qe],

60

N
U



08
O
CI

PU
G
‘19¥

Sem
ysiyy

a

‘spuny
Jo

[VO
U
T

*spuny
ssoo

M
ajo]

‘FZU
ssold-apesspu

‘AVpU
odas

ple-PeJapag
w
Aaid

‘Lacpuods
ple-[e1opay

W
IG
)PIU

CU
Y

[BITLL
U
L
SPLO

lLIvpU
odas

U
O
sValord

SAPN
pU

T
1

O
66

FI
G
O
L
TRS

'O
O
T

LFF
TO

R
‘Ste

(2
Cle

864
G
U
B
“LO

T
296

SET
Teg

Sue
‘SO

T
2"

TO
O

£89
‘N
B

[-T>

180,
261

LO
S
66T'T

G
O
T
L19'S

SSG
‘gee

sn0's
SIL

Bopp

cr

sree
|

Q
O
S

90%
‘S

gg
2

10
FEG

'T
89

oss
c9e‘T

Ted
3

16¢
O
10

G
ee

O
lt

618
gg

|

000
#9

000
es

sere

paces
w
ane

2'9rl
209

co's
90K

G
O
G
‘e

«=f FELT
|

LerSO
’

S33
9"

92%
202

9"
Fat

G
O
L
°T

w
onestetesse

z
c68

G
SS

IST'S
|

66S
FEF

‘O
T

|
TO

LZ
|

-G
29

1k6‘E
—
--96T

9"
9F0

gee
87

gos
ffa'F

|
M
U
STIO

O
STAY

908
TSE

26e"G
| IS!

169"F
|
BFS

666
c1g"T

|
$90

9°
Sel

O
se

8
O
AT

b8s‘T
|

O
TT

BIM
IBLY

180.44
9661

SoS
SETS

|

SoS
CFO

'R
0
F9

Fee
FO

e‘S
=

B9g
9"

‘O
IL

§
66

aes
w
oe

2e6‘E
U
O
TATIIQ

SE|
0086

199
SO

F‘
TI€

62E'0T
9°66

CLE
99T

gts
O
o"

sos
FRa

9°
1
G
ER

LO
L
‘Q

euU
ngaT|,

Ze
FO

L
O
ST‘T

|
O
82

G
O
F
2)

{
TTF

£69
FIV

T
09%

6"
669

868
6

ge
1
0O

T
a2,

ese
cog

9¢6'
|

«FO
R
6EG

‘E
8ET

PLE
#40'S

SU
6

e"
2g8

68!
e"

|
Foe

19
‘T

Tzee‘'T
O
FL

S90
O
L

«=
SEL

9600S
=F982

086
9066

S6T
g°

'20
&

ese
a

O
O
TSCF‘T

4
6S

S6g
950

‘e
|

4e6
e919

fO
FE

|SO
U
IE

O
FIS

g"
'

9Sé
f

19F
a

|

206
T60'2

dossauTaTy,
&

O
RF

200
910°

|
216

goT’e
S'6cz_—

sd|
uss

SeO
‘T

G
FF

6"
gee

FES
H
O
T

2
Fe

,
666

O
80'S

|
“BoYN

(]
qInoS

6
068

G
60

208°G
TER

L2G
SESE

FI
066°

+

«SSF
ge"

oF
0ze

¢
lor

220
S09'S

7
BU

IPO
IV
N
os

G
FL

SS
16

2¢
j

S#6
912

96F
6"

eet
2

SeT
1B

|

968
O
SE‘T

sss
puRls]Ipouy.

|

1

:

9681
I9F

2F2‘9
|

Q
O
E
G
eS‘eT

|

T'6O
T

|
c80

1N
D
‘2

|
FO

S
FF

909
est

S|
296

g-
BO

RO
vA

{sted
6
BS

Tks
Td‘

SES
ATSC

TET
|=

O
O
S
RAT'S

|
«06%

gt
+

282
O
88

991
oe

000
LET

|

“7

W
O
BIIO

6
08%

Fey
so'S

G
IG

ZERO
«|

9CO
T

=|

LEO
FoL‘c

|
FES

0"
.
Fee

T9e‘T
|

O
se|

i
|

eco
Ll9'e

|
pU

LO
G
U
IAO

6
801

19g
Zec‘$

tS
co‘O

r
|
6-oRt

|
gee

FSE‘ST
;

$09
6"

|
O
2F

O
9E°T

|
£46

a"
[SRL

FLQ
IL

o1q0

61



&9

Ta
bl
e

10
.—

In
ip
ro
ve
m
en

ts
in

ur
ba

n
ar
ea
s

fin
an

ce
d

w
ith

Fe
de

ra
l-a

id
fu
nd

s:
*
St
at
us

of
pr
oj
ec
ts

as
of

Ju
ne

30
,
19

54
,
an

d
pr
oj
ec
ts

co
m
pl
et
ed

du
ri
ng

th
e
fis
ca
l
ye
ar

Pr
og
ra
m
ed

,?
pl
an

s
no

t
ap

pr
ov
ed

Pl
an

s
ap

pr
ov
ed

,
no

t
ud

er
U
nd

er
co
ns
tr
uc
tio

n
Co

m
pl
et
ed

du
ri
ng

fis
ca
l
ye
a

co
ns
tr
uc
to
n

St
at
e
or

Te
rr
ito

ry
To
ta
lc

os
t

Fe
de

ra
l

M
ile
s

To
ta
lc

os
t

Fe
de

ra
l

M
ile
s

To
ta
lc
ot

Fe
de

ra
l

M
ile
s

To
ta
lc

os
t

Fe
de

ra
l

M
ile
s

Al
ab

am
a.
..-
.--

--
-

$1
,8
06
,0
00

|
$1
,
29

4,
60
0

6.
7

|
$1
,9
09

18
1
|

$1
,0
79

87
0

7.
7

|
$1

1,
74

50
90

|
$5
,8
09

19
5

46
.4

|
$6

,1
40

,3
76

|
$3
,5
73

48
4

34
.2

Ar
iz
on

a.
--

-
1,
16

2,
64

0
76

7,
96
9

6.
2

10
88
4

7,
82
9

"4
,1

03
,9

21
72
3

68
3

4.
7

31
3,

64
9

20
01
6

17
Ar
ka
ns
as

1,
72
4

15
6

1,
17

5,
62

8
8.
7

40
79
0

20
39
5

2,
99

8,
95

5
1,
49
4

47
7

5.
6

59
7,

50
0

29
8

75
0

|-

4.
5

Ca
lif
or
ni
a.
-.-
---

2,
10

6,
00
0

1,
11

0,
00
0

17
,
70

8
79
6

7,
08

9
45
4

12
.1

59
,
31

5,
80

0
28
,
87
5
62
6

50
.0

34
,
19
8,

40
5

16
,
48

0
22
4

47
.1

Co
lo
ra
do

-
1,

98
3,

61
4

1,
10

0,
34
5

5.
6

42
11
4

23
58
4

6,
38

1,
18

7
3,

36
8

18
8

1,
7

10
6,

74
8

61
68
7

.6
Co

nn
ec
tic

~
45

5,
36

3
22

7,
68

1
2.
0

4,
25

7
39
6

1,
89
8

22
1

5.
6

1,
48

0,
03
5

70
6
91
3

9
3,

43
6,

63
0

1,
68
2

77
3

6.
9

D
la
w
ar
e.

-
44

,2
98

54
,5
49

1,
97
8

42
0

1,
33

0,
74
4

al
44

7,
40
0

22
3

22
8

+9
44

33
4

37
3

L5
Fl
or
id
a.
...
.--
.--

-
---
|

3,
76

0,
56

0
1,
88

3,
48
0

6.
8

2,
25
5

53
8

1,
14
4

16
9

6.
5

8,
75

5,
34
5

4,
87
9
01
8

30
.8

3,
77

2,
52
9

31
,8
94

61
5

13
.9

G
eo

rg
ia
..-
.--
---

--
--

---
|

1,
00

0,
00

0
50

0,
00
0

2.
4

3,
87
4

87
1

1,
88
2

87
8

34
.8

|
14
, 2

50
,3
3

6,
14
2

90
5

35
.0

4,
78

6,
65

1
2,
41

8
92
8

19
.7

da
ho

...
-

6,
23
2

3,
89

3
36
9

83
7

23
1

60
0

2,
21

1
95
3

1,
32
5

42
7

9.
5

11
6,

69
1

72
86
6

7
Tl
lin

oi
s_
-

-
+

20
,0
95
,1
54

|
10
,9
42
,6

77
7.
7

5,
18
6
30
8

2,
60
8

97
7

2.
4

|
40
,7
77

12
7
|

22
,1
77

99
4

49
.8

|
20

,8
86

,0
77

|
10
,5

09
33
7

25
.7

In
di
an

a
--

15
,2
51
,9
91

8,
69
2,

76
9

19
.0

5,
15
7

46
6

2,
79

8
21
0

5.
8

5,
16
8

77
8

3,
04
4

98
8

14
.5

7,
92

7,
69

2
5,
00
3

13
5

23
.4

To
w
a_
...
...
---
--

--
-

---
|

2,
07

8,
83

4
1,
34

2,
21

7
7.
3

2,
01

5
78
3

1,
01
2

76
2

22
.0

6,
93
8

14
9

4,
36
0

79
6

34
.2

2,
51

9,
15

5
1,

24
1

96
7°

40
.0

Ka
ns
as

1,
82

1,
83
8

91
6,

51
9

6.
9
|.
..-
---
-

2,
83

2
09
2

1,
47
3

95
0

14
,6

3,
44

5,
07

2
1,
84
3

41
8

29
.3

Ke
nt
uc
ky

--
-

---
|

3,
07

6,
52

8
1,

67
5,

76
4

6.
4.
)

1,
86
5

05
8

93
2

52
9

8.
4

5,
74
3

12
7

3,
28
4

68
4

12
.8

4,
35

1,
98
2

2,
18
7

51
3

19
.2

Lo
ui
si
an

a
=

---
|

2,
46

2,
24

8
4,

23
1,

12
4

2.
3)

11
,8
84

76
0

4,
88
2

53
0

25
.3

|
12
,2

54
70
2

5,
81
5

08
4

6.
9

1,
55

9,
84
2

77
9

52
1

2.
9

M
ai
ne

...
...
---
--

---
51

6,
91

2
25

8,
45
6

1.
6

24
6

59
0

11
3

00
2

3.
5

4,
96

1,
04
9

2,
58
1

55
2

16
.5

1,
00

7,
50
0

49
0

86
6

5.
5

M
ar
yl
an

d.
..-
.-.

--
-

---
|

4,
75
8

67
8

2,
50

4,
33
9

4.
2

2,
97
3

05
8

1,
64
1

75
0

4.
2

68
,3

26
34

16
3

2,
59

3,
87
2

1,
71
2

92
2

3.
0

M
as
sa
ch
us
et
ts
...

-.
-

7,
76
5

99
4

3,
88

2,
99

7
4,
1

85
1

84
0

42
5

92
0

|.
.--
---
---

47
,
67

0,
23

6
22
,3

93
07
2

20
.
5

6,
27

5,
55

3
3,
12
7

78
9

8.
8

M
ic
hi
ga
n.
.--
---
-

16
,6

44
98
6

8,
30
1,

79
3

1.
9

4,
70
4

93
0

2,
35
0

71
5

8.
8

|
22

,2
14

,3
76

9,
87
0

57
9

29
.0

|
24
,
26

1,
30

6
9,

78
9

90
9

11
.0

M
in
ne

so
ta
_-
---
--

--
-

2,
32
9

76
8

1,
11

2,
38

4
14
.0

2,
51
0

33
1

1,
32
8

83
6

27
.1

10
,
22

2,
77
4

5,
52

0
90
6

65
.4

4,
90

1,
49

5
3,
11

5
45
3

33
. 8

M
is
si
ss
ip
pi

86
8

51
2

44
2,

25
6

3.
2

1,
04

5
00

0
62
0

75
0

6.
2

3,
63

2,
80
1

1,
90
6

95
0

16
,9

19
,5

83
36
3
32
2

3.
3

M
is
so
ur
i.-

a
3,

75
8,

34
6

2,
02

1,
57

3
4.
8

2,
13
9

12
4

1,
07

1
99
3

3.
3

29
,
50

1,
48

5
14
,
80

0
70
4

25
.
6

6,
82

1,
04
4

4,
10

8
66
0

14
.8

M
on

ta
na

-_
_-
---
--

+
1,
08

5,
71

0
66

3,
71
6

3.
2

52
9
38

5
33

1
67
6

14
73

2,
59
8

41
7

78
6

15
.5

60
9,
38
3

64
3

32
8

4
N
eb

ra
sk
a

35
4,

10
0

19
6,

65
0

2.
7

2,
90
1

31
5

1,
62
4

42
4

11
.4

41
9,

04
]

20
5

92
1

2,
72

4,
64

2
1,

36
4

75
0

10
. 9

N
ev
ad

a-
.--
---
--

1
84
3

1,
54

0
2-
2
|-
---
e2
-
2-
2
-f-
---
ee
e

1,
83

82
1
53
3

42
1,

09
3

33
3

54
2

2.
4

N
ew

H
am

ps
hi
re

22
5

80
0

11
2,

90
0

1,
25
1

26
6

61
9

85
3

4,
0

3.
24

5,
34

9
1

75
7

47
5

4.
4

I,
14

2,
65

4
56
0
99
8

5.
9

N
ew

Je
rs
ey
.
-

98
0

00
0

49
0,

00
0

1.
3

1,
48
2

27
0

71
9

10
6

1.
0

22
28

8,
32
2

8
49
4

04
1

12
.3

15
,
90

7,
01

9
7,

79
1

27
0

17
.9

N
ew

M
ex
ic
o-
---
-

26
0

53
1

16
4,

26
5

2.
4

90
12
7

57
19
6

1
60

3,
12

1
1
01
8

00
6

7.
3

57
1,

49
9

36
2

38
9

7.
7

N
ew

Yo
rk
..-
---

--
-

49
,3
20

37
3

|
25
, 6

18
,
19

2
36

.8
|

17
,2
55

84
4

8,
77

7
75
4

12
,8

|
13
0

94
9,

85
3
|

62
98
3

87
0

90
.7

|
39

,0
04

,2
23

|
17
,6
86

33
7

34
.2

N
or
th

Ca
ro
lin

a.
..

-
--.
|

3,
56
1

73
0

1,
75

7,
36
5

6.
1

2,
40
5

85
6

1,
18
2

80
8

31
.4

8
00

7,
52
8

3
92
0

20
6

15
.2

5,
89

5,
86
5

2,
90
8

38
3

72
.0

N
or
th

D
ak
ot
a.
..

..
Le
e
ee
e

en
o
fe
ee

ee
ee
e

oo
o
[e
ee

ee
e
le
e
ee
e

fe
e
ee
ee

e
ee
e
fe
ee

e
ee
e
ee

62
3,
54
9

29
.2

30
6

68
3



€9

O
kl
ah

or
na

.
O
re
go
n.
_.
-

Pe
nn

sy
lv
an

ia
...

Rh
od

e
Is
la
nd

...
.

So
ut
h
Ca

ro
So
ut
h
D
ak
ot
a.

-
‘T
en

ne
ss
ee
...

Te
xa
s_
-_
.-_
--

U
ta
h.
..

W
as
hi
ng

to
n

W
es
t
Vi
rg
in

W
is
co
ns
in

-
W
yo
m
in
g.
..

lin
a.

.

ja
l.

-
-

D
is
tr
ic
t
of
Co

lm
bi
a.
..

H
aw

ai
i..
.

Pu
er
lo

Ri
eo

.

ot
al

19
38

2,
85
6

5,
47

1
42
8

8.
0

|
13
,4
07
,6

19
5,
94
2

90
6

11
.2
:

47
,5
96

50
6

|

22
,4

49
93
4

|

32
.8

|
23
,0
02

57
8

'
12
,8
00

32
5

12
.8

5
18
0,
00
0

3,
00
4

52
6

18
.7

16
,
42
0

2,
89
4

48
0

1,
74
6

45
3

5.
6

3,
07
2

32
9

1,
60
5

98
9

|

13
.9

1
94

2,
94
4

1,
15
5

00
0

3
27
,0

00
5

3,
23
4

97
8

|
1,
95

5
00
0

11
.1

1,
04
1

89
8

60
9

14
0

|
1.
8

14
46

1,
12
4

,23
0

56
2

3.
0

|
24

,9
25

,9
86

|
12

,
46
3

04
3

13
.0

|
49
,8
58

54
6

23
,5

97
98
2

31
.1

|
27
,2
63

12
8

13
,S

81
81
9

28
.0

3
77

8,
74
6

1,
88

9
37
3

4
52
,
12
6

26
03

2,
50
7
88

61
1,
26
0
39
3

|

7.
3

|)
13
,1
85

15
6

4,
$4
9

19
1

10
.9

83
8,

46
1

49
2

84
6

2.
4

1,
47

5,
23
0

85
1

52
7

12
,2

6,
24
8

47
2

3,
31

0
13

6
|

10
.1

2,
71
4

08
9

1,
58
0

47
9

5.
1

fe
e

[--
11

4,
00
0

63
81
7

7
80
4

63
1

45
]
49
2

5.
4

H
O
T
38
2

34
0

85
9

2.
8

2,
90

0,
00
0

1,
45
0

00
0

1,
98

9,
67
8

99
4

83
9

3.
1

13
,2

84
88
2

|

6,
07
3

72
3

|

4.
3

3,
65
4

07
1

1,
72
6

53
6

24
.6

5,
37

1,
00
0

2,
75

1
00
0

3,
9

6,
01

9,
72
5

2,
96
8

85
0

24
.6

|
24
,1
50

05
6
|

14
,2
79

20
0

f4
.7

|
26
,2
00

96
6
;

15
,9
55

00
0

73
.8

$4
4,

03
2

67
0

21
8

2.
7

48
7,

53
6

36
3

70
1

1.
7

1,
11
1

00
1

87
2
69
9

1.
7

1,
15

)
47

1
|

d4
5

38
2

-
7.
3

76
0,

39
2

36
9

73
7

2.
8

68
0

73
1

34
0

36
6

1.
3

52
2

75
9

25
7

23
8

2.
5

3,
92

1,
00
6

1,
55
0

50
3

7.
0

65
4,

12
0

32
7

06
0

1.
4)

18
,1
93

58
0

6,
13
5

41
2

|

16
.8

5,
63
6

19
7

|

2,
69
1

57
9

11
.6

5,
23

9,
00
0

2,
75
4

90
0

3.
8

1,
55

1,
26
2

65
5

81
5

8.
3

7,
71
0

26
0

4,
10
3

61
2

13
.8

3,
50

9
05
7

1,
93
7

76
1

4.
0

97
6,
33

6
48

8,
16

8
A

a

7,
49
0

40
0

3,
73
9

70
0

2.
4

2,
00

9
03

6
1,
00
4

S6
4

3.
5

6,
91

7,
97
0

3,
81

8,
98
5

9.
8

1,
23

%
,0
43

66
0

00
6

5.
2

8,
20
1

83
7

4,
18
8

95
8

4.
6

6,
72

6
49

4
3,

00
4

41
6

2.
5

81
,
69
9

53
,
46
8

.3
25

2,
30
0

16
2

70
8

1
91
0

05
6

58
4

00
0

-
17

63
7

30
9

51
5

17
9

2.
5

6,
79

3,
00
0

3,
15
6,

50
0

2.
9

99
6,

40
1

49
7

95
0

2.
3]

10
,5
68

96
6

5,
08
0

99
8

1.
4

6,
10
5

O
64

2,
71
0

07
0

4.
0

11
1,
86
0

55
,9

30
12

25
,7

49
12

87
4

6,
29
8

66
3

2,
94
3

10
5

34
37

4
58
5

17
s

12
2

1,
92

8,
00
0

90
1,

89
1

3.
3

2,
43

7,
66

4
79
2

17
0

1.
4

5,
46

3
45

4
2,

60
7

95
5

,
2.
9

3,
50
5
29

s
1,
58

5
22
5

©

4.
3

22
2,
95

6,
77

3
|

11
7,
21

2,
93
9

24
4.
7

|
15

5,
37

5,
38
9
|

74
,8
93

00
2

33
5.
0

|
67

9,
62

5
58
1
|

33
5,

28
4

03
8

'

85
6.
0

|
33
9,
22
0

O
44

17
3,

62
8

O
82

7H
.5

'In
cl
ud

es
pr
oj
ec
ts

in
ur
ba

n
ar
en

s
fin

an
ee
d

fr
om

Fe
de

ra
l-a

id
pr
im

ar
y,

se
co
nd

ar
y,

ur
ba

n,
an

d
in
te
rs
ta
te
,
pr
ew

ar
Fe
de

ra
l-a

id
pr
im

ar
y,

H
ig
hw

ay
Ac
L,

an
d

19
40

ac
ce
ss

fu
nd

s.
2
In
iti
al

co
m
m
itm

en
t
of

fu
nd

s.

se
eo

nd
ar
y,

an
d

gr
ad

e-
er
os
si
ng

,
D
ef
en

se



£9

Ta
bl
e
11

.—
In
te
rs
ta
te

sy
st
em

im
pr
ov
em

en
ts

fin
an

ce
d
w
ith

Fe
de

ra
l-a

id
fu
nd

s:
*
St
at
us

of
pr
oj
ec
ts

as
of

Ju
ne

30
,
19

54
,
an

d
pr
oj
ec
ts

co
m
pl
et
ed

du
ri
ng

th
e
fis
ca
l
ye
ar

Pr
og
ra
m
ed

,?
pl
an

s
no

t
ap

pr
ov
ed

Pa
ns

ap
pr
ov
ed

,
no

t
un

de
r

U
nd

er
co
ns
tr
uc
tio

n
Co

m
pl
et
ed

du
ri
ng

fis
ca
l
ye
a

|

on
st
rc
tio

n
St
at
e
or

Te
rr
ito

ry
To
ta
lc

os
t

ve
de

ra
1

To
ta
lc

os
t

Fe
de

ra
l

To
ta
lc

os
t

Fe
de

ra
l

M
ile
s

To
ta
lc

os
t

Fe
de

ra
l

M
ile
s

Al
ab

am
a.
..

---
$6

47
,
80

0
$3

27
,0

20
$3
,8

58
64
0

$2
,0

56
77

0
$1

8,
31
9
03

6
$9

17
7,

31
9

10
0.
1

$7
68
4

67
0

$3
,8

78
,3

65
30

.1
Ar
iz
on

a.
..

64
3,

81
9

46
2,

62
4

46
4

12
5

2
83
0

2,
75

5
O
64

1
93

1,
56
7

32
.0

4.
12
5

82
0

2,
68

9,
86
5

51
.9

Ar
ka
ns
as
_.

2,
10
8,

96
2

1,
25

3,
48

1
5

94
0

5
34
6

4,
06
2

37
3

2
00

9,
75
7

67
.9

3
71
8

40
2

2,
07

5,
25
6

43
.6

Ca
lif
or
ni
a.

3,
66

6,
00
0,

1,
37

8,
82
0

11
,9
55

41
7

5,
32
8

80
7

41
,
73
9

50
0

19
37

2,
17

8
$1

.8
23

56
7
05

5
11
, 3

31
,
73

3
29

.7

Cl
or
ad

o.
-

---
3,

05
3,

61
4

1,
70

4,
25

3
12

08
8

6
76

9
10
,
59
5

14
8

5
69

4,
42
8

46
,4

1
41
3

95
3

79
1,

09
5

32
.9

Co
nn

ec
tic
u

38
1,

90
5

19
0,

95
2

4,
25
7

39
6

1,
89
8

22
1

3,
06
8

44
0

1
50

3,
10

7
10
.1

7
71

5
02
3

3,
80

4,
66
1

19
.4

D
el
aw

ar
e.

80
0,

00
0

40
0,
00
0

|
5

Lo
e

ee
4,
08
0

1,
81
8

Fl
or
id
a.

7,
64

8,
25
8

3,
83

1,
32
9

2,
65
1

34
9

1,
32

3,
19
6

6,
74
9

10
0

3,
60

5,
11
3

48
.1

2,
30

8
02
0

1,
16

1,
79

2
24

.6

G
eo

rg
ia

2,
00

2,
64

8
1,
06

0,
92
4

1,
92
5

15
3

90
0,

63
9

18
,
75
8

96
7

8
38

3,
97
2

84
,0

6,
55
1

89
4

3,
27

5,
94
7

40
.6

Id
ah

o.
--

7,
41
2

63
3

1,
43
3

24
9

87
3,

68
3

3,
80
8

23
3

2
33

4,
23
0

36
.7

2,
57
8

96
5

1,
61
1,

36
0

34
.8

IH
lin

oi
s.

15
, 1

11
,1

10
7,
53

5,
85
5

4,
70
2

58
5

2,
32

1,
50

0
44
,
66
5

53
5

23
60

4,
29
8

11
5.
5

19
,
55
5

71
1

9,
81

7,
09
6

41
.0

In
di
an

a
11
, 5

80
,4

68
5,

71
8,

14
1

5,
36
4

69
4

2,
76

3,
44
0

4,
12
7
67

2,
2

06
5,

83
6

9.
7:

7,
58
3

89
1

4,
47

5,
47
0

17
.0

To
w
a_
--

18
,0

82
9,

O
41

26
4

35
2

13
2,

17
5

1,
62
2

23
1

76
7,

86
9

23
.9

42
1

69
5

20
5,

42
8

4.
2

Ka
ns
as
__
_.

36
,4

26
18
,2

13
1,
51
0

15
0

73
5,

07
5

18
.9

2,
99

3
53
2

1,
37

6,
75
3

32
.3

Ke
nt
uc
ky
...

---
2,
33

8,
77
0

1,
30

6,
88
5

27
90
4

25
5

1,
40

3,
12
7

16
.9

2,
34
7

16
9

1,
25

2,
94
7

18
.3

Lo
ui
si
an

a.
4,
46

3,
13
6

2,
23

1,
71
8

7,
69

8
91
7

3,
48

9,
73
0

17
.3

3,
41
5

98
0

1,
70

7,
99
0

24
.2

M
ai
ne

|
ef
ee
e

ee
e
[e
ee

ee
ee

4,
27

7
62
7

2,
21

6,
60

1
9.
0

2,
29

1
26
0

1,
14
5,

63
0

15
.3

M
ar
yl
an

d.
_-
.

...
2,

03
1,

65
2

1,
01

5,
82
6

12
0

2,
27

8,
30
5

12
.3

4,
54

1
60

1
2,
66

4,
10

8
2.
7

M
as
sa
ch
us
et
ts

11
7,

00
0

48
,

50
0

15
1

6,
00

3,
10
9

9.
1

4,
10

9
16

1
2,
04

5,
61
0

6.
0

M
ic
hi
ga
n

10
,7

40
,8

36
5,

40
0,

71
8

2,
88
8

06
1

20
,6

75
70
0

9,
10

8,
49

1
21

.5
26
,6

65
57
2

11
,0

57
,3

44
36

.0
M
in
ne

so
ta
...
.

2,
41
3,

88
6

1,
21

3,
19

3
1,

24
9

54
2

84
7

01
3

4,
06

6
92
2

1,
98

0,
44

1
48

.8
1,
88

2
81
5

92
7,

50
4

26
,0

M
is
si
ss
ip
pi
...

1,
54

8,
53
8

77
4,

26
9

1,
22

0
70

0
70
8

60
0

7,
02
5

63
3

3,
85

0,
81
6

68
.9

2,
75
7

87
7

1,
41

1,
22
6

40
.8

M
is
so
ur
i_
.--
--

4,
03

7,
46
8

2,
13

2,
53
4

3,
28
2

35
5

1,
90

7
66
5

25
,5

48
46
7

12
,8
06

,
75
9

57
.5

13
,
23

1
82
3

6,
77

5,
11

0
M
on

ta
na

__
__
-

4,
03

6,
07

1
2,

46
3,

30
3

38
.

82
2

73
9

51
6

14
2

3,
10

4
90
0

2,
00

9,
99
8

36
.7

52
90
7

42
,
15

4
7.
0

N
eb

ra
sk
a.
..

93
0,

00
0

46
5,
00
0

58
8

65
4

29
4,

32
7

15
.2

11
70

1
5,

85
1

N
ev
ad

a_
.-_
.-

75
5
80

4
63

2,
60
0

1,
40
6

79
5

1,
13
7,

99
1

6.
4

1,
91
6

89
6

1,
52

3,
65

3
12

.7
N
ew

H
am

ps
h

e.
.

52
0.

00
0

26
0,

00
0

77
6

32
2

54
0,

71
5

1.
4

38
1

90
8

18
7
97
9

8
N
ew

Je
rs
ey
..

43
0

00
0

21
5,

00
0

24
0

2,
65
9

00
0

|
25

5,
00
0

-8
9,

77
5,

53
6

4,
74
1

54
7

18
.8

N
ew

M
ex
ic
o.
.
-

---
1,

85
9

69
2

1,
17
5,

69
0

36
6

88
9

4,
94
9

97
3

'
3,
12

6,
79

5
64
.4

3,
06

7,
45
9

1,
94
4

76
9

69
.8

N
ew

Yo
rk
_-
.
-

7,
73
2

58
8

3,
60

1,
86
8

13
,8

50
73
0

7,
15
0

85
0

63
,9

68
61
6

|

30
, 3

19
,
56
5

19
.3

5,
32

5,
80
0

2,
41
1

75
9

2.
5

N
or
th

Ca
ro
lin

a
__
.

5,
62
9

74
0

2,
81

3,
20
0

1,
49
3

41
0

73
2

48
5

6,
73
8

39
0

2,
92

5,
04
0

65
.0

64
7,

59
0

32
3

79
5

6.
5

N
or
th

D
ak
ot
a.
..-
.

21
76
8

10
,8

84
1,
14
7

30
0

57
3

65
0

1,
19

7
06
0

59
8,

53
0

48
,
6

87
9,

95
2

43
6

50
8

27
.3



.7
]

9,
80

2,
60

0
|

3,
67

7,
96
7

7.
5
|

21
35
4,
63
.)

9,
91

2,
38

2
|

20
.6

11
.6

28
.6

99
8,

78
2

|
52

6,
55
8

.8
|

44
17

,6
18

$2
,3
19

50
1

|

11
.6

12
3

40
,
12
3

M
48
4

S2
40
77

|

4,
99
4,

13
1

59
.8

21
.2

I
1.
8

18
,2
74
,2
00

|
9,

13
7,

15
0

3.
1

|
60

12
9/
03

|
29

)0
84

,0
90

59
.9

:
20
. 4

‘

!

1
99

0,
63

4
5.
6,

8,
30

8.
20
6

15
:

7.
0

95
5,

00
0

17
4.
60

1,
50
5

47
.3

'

40
.8

,0
18

,9
53

w
T

|
14
.5

31
.3

,8
49

,4
7

3,
26

9,
90
6

41
0.
3

f
.

32
.6

|

15
,0
47

,4
00

]
11

3.
91

0,
80

8,
20

4
6,

23
9,

60
0

40
.6

20
.4

j

28
24

,S
al

21
.6
:

2,
64

8,
55

9
1,
S9
4,

67
9

24
22

1,
00

8,
M
41

|
7.
9

29
4,
19
4

11
2,
09
7

26
5.
0

4,
35

7,
05

5
©

2,
10
2,

93
6

|

18
.3

3,
10

8,
36

0
1,
54

7,
50

8
10

.5

3,
10
3,

11
1

|
1,
47

1,
51
7

18
0°

4,
70

9,
72
6

26
.5

1,
79

3,
60
2

|

4.
0

!
14

.1
53

1,
10

0
-

31
5,

53
0

25
)

6,
35

6,
27

0
3,

17
2,
63

5
41

1.
35
s,

45
0

B.
S

SB
[o
e

3,
81

9,
44

6
1,
65

9,
72

3
33

4,
00
0

es
40

.2
27

5,
70
0

17
7,

79
8

7)
4,
11

3,
90

3
25

24
,6

96
|

41
.6

1,
04
1,

$9
1

17
,9

|

=)
66

9.
3

©
10

6,
95

9,
74

6
|

52
,7
26
,1
01

33
0.
5

49
8,
42

3,
90

3
24

9,
07

8,
06

4
|

1,
61

7.
6

24
4,
55

5,
51

9
12

4,
94

5,
65

8
1,
09
6.
8

5,
92
6
35
0!

2,
96
3

17
5

5,
01
6

00
0

2,
64
7

85
1

69
1

34
5

|

40
9

00
D

.

8,
30

0
14
6,

4,
15
4

57
8

Rh
od

e
Is
la
nd

.
6,
70
7

29
2
|

3,
35
3

64
6

|

So
ut
h
Ca

ro
lin

g
-

90
7

71
9

53
0

53
9

So
ut
h
D
ak
ot
a

2,
44

0
86
2

1,
36
9

81
1

Te
nn

es
se
e

3,
$4
6
00
0

1,
92

3
0U

0

Te
sa
s.
__

ne
e
ee
e

4,
84

0,
80
0

2,
62
0

40
0

U
ta
h.
..

..
52

,
72

4
1,
71

9
68
9

Ve
rm

on
t.

:
10

4.
00
0

52
.0
00

Vi
rg
in
ia
...

1,
44

7,
00
0

53
8

S0
0

W
as
hi
ng

to
n.
..

7,
40

0
|

6
66
0

W
es
t
Vi
rg
in
ia
.

3,
01

S,
62
5,

1,
50

9,
31
4

W
is
co
ns
in
.

“|
4,

09
5,

47
4

O
47
,
73

7
W
yo
m
in
g.
..-
...
-.2

22
22

2
22
2.

2,
O
64
,

1)

3.
00
0

ot
al
...

14
8,

94
8,
67
9-
76
,8

75
,
37
5

1
In
el
ud

es
pr
oj
ee
ts

fin
an

ec
d
fr
om

Fe
de

ra
l-a

id
pr
in
ar
y,

se
co
nd

ar
y,

ur
ba

n,
an

d
in
te
rs
ta
te

fu
nd

s,
?
In
iti
al

co
m
m
itm

en
t
of

fu
nd

s.

S9



Table 12.—Federal funds paid by Bureau of Publi Roads during fiscal year
ended June 30 1954, by progra and by State

Federal-aid funds
. Defene

State or Territory Highwy Total 2

Primary! | Secondary| Urban | Interstate |
funds

Alabama... $8, 074, 609 | $5, 057, 834 | $1, 544, 252 $204, 897 $213, 709 | $15, 171, 680Arizona 9,954,015 | 2,363, 763 809, 718 319, 729 6, 47, 225
Arkansas... 3, 30, 867 | 3,178,727 458, 109 372, 839 7, 330, 542California 11, 66, 509 | 5,045,479 | 10, 548, 623 515, 656 609, 734 | 28, 356, 001

Colorado...-.-.--------------- 3, 520, 586 | 2,364,119 | 1,160,350 3,477 701, 472 7, 750, 004
Connecticut. 2, 330, 174 748,294 | —294,769 1,251 2) 910, 591
Delaware. 672, 59 374, 470 172, 867 - 1, 219, 933Floida. 2,382,228 | 2,368,797 | 2,147, 414 111,210 | 7,009, 649

Georgia...-..-.-----.--------- 5, 308,183 | 3,520,450 | 1, 360, 087 125, 634 901,086 | 11,238, 674
Idaho_- 3, 285,086 | 2, 737, 999 27, 200 147, 554 7, 235 6, 205, 074Mlinois....--.-----.-----2----- 7, 937,193 | 7,282,199 | 10, 364, 294 989, 578 112,746 | 26, 686, 010
Indiana -| 3,656,963 | 3,471,317 | 3, 279, 122 553, 816 21,959 | 11,053, 773

eeenee 4, 336,112 | 3, 696, 800 977, 024 238, 022 55, 094 9, 303, 052Kansas 5, 226, 036 | 4, 564, 892 1, 259, 806 559, 251 772, 385 12, 382, 370
Kentucky 3, 756, 184 | 4, 239,327 1, 967, 773 - 243, 131 10, 206, 415Louisiana_....-.-.----- 3, 274, 578 | 2,004,662 | 1,527, 446 383, 535 98, 261 7, 336, 145

Maine 2,049,605 | 1,595, 201 1, 049, 969 59, 890 589, 770 5, 347, 962Maryland_-......---..-----.-. 1,524,976 | 1,647,872 785, 039 144, 400 35, 386 4, 137, 673
Massachusetts _ 3, 427, 231 691, 134 5, 137, 763 9, 256, 128
Michigin 6,471,620 | 3,638,667 | 3, 533, 344 63, 742 206,386 | 13,913, 759

Minnesota______-------------_- 5,326,916 | 3,771,196 | 2,478, 450 413, 231 14,730 | 12,004, 523
Mississippi....--.----------.-- 4, 684.017 | 5,473, 004 623, 278 12,309 | 10, 792, 608
Missouri 8 639, 516 4, 143, 883 4, 599, 362 199, 404 17, 582, 165
Montana. 3,189,125 | 3, 072, 668 87,320 84, 411 6, 433, 524

Nebraska 2, 247, 032 2, 325, 661 941, 738 24, 103 5, 538, 534Nevada__..------..----------- 2, 622,072 | 1,954,336 57, 698 299, 818 ~89, 723 4, 744, 201
New Hampshire 420,505 | 1,011,330 891, 587 2, 323, 420
New Jersey 3, 321, 538 542,447 | 7,760, 130 321, 542 10,606 | 11, 936, 263

New Mexico_..--------------- 4, 225, 249 2, 617, 451 570, 437 318, 605 284,014 8,010, 756
New York._ 5, 686, 699 | 6, 170,452 | 18, 215, 921 99,097 | 30, 332, 737
North Carolina.--..-.-..----- 4, 560,459 | 4, 270, 207 1, 366, 974 173,303 | 10,379, 943
North Dakota__-_------------- 8, 721,825 | 2, 932, 842 158, 749 268, 003 30, 954 7, 331, 584

Ohio 10, 212,964 | 5, 405, 583 | 10, 811, 507 529,656 | 4,804,498 | 31, 768,313
Oklahoma __| 3,810,743 | 2,279,587 835, 338 294,356 | 7, 603, 791
Oregon 4,956,758 | 3,309,878 1,086, 937 323, 475 79, 687 9, 756, 735
Pennsylvania 10, 064, 750 7, 665, 144 9, 223, 634 966, 894 27, 920, 422

Rhode Island 1, 180, 957 983, 287 530, 030 - 39, 701
:

2, 733, 975
South Carolina_..--.--------- 2, 617.700 | 2, 701,826 428, 409 251, 621 53, 821 6, 053, 377
South Dakota_._...----------- 3, 098, 546 2, 675, 258 544, 444 306, 415 119, 961 6, 759, 114

Tennessee 6, 150, 471 3, 644, 438 723, 684 93, 906 10, 612, 499

Texas__...-.------------------ 13, 568,800 | 9,325,500 | 5,829,100 | 1,312,200 } 1,975,033 | 32,010,633
Utah. 8,170,292 | 1,981,251 815, 554 1, 306 727, 773 6, 696, 176
Vermont 1, 136, 884 1, 065, 541 428, 664 9, 440 2, 648, 113
Virginia. 6, 030, 280 | 3,858,370 3,348, 617 200, 231 228,485 | 13, 665, 983

Washington 2,929,698 | 2, 182, 801 1, 839, 229 157, 657 359, 153 7, 623, 819
West Virginia 1, 872, 280 | 1,576,710 214, 416 3, 663, 406
Wisconsin__--..---.---------_- 9, 566,913 | 5,056,159 | 3, 048, 176 58,944 | 17, 858, 093
Wyoming 9,512,380 | 2,311, 187 1265, 581 210, 808

|

5, 159, 956

Alaska 24, 339 24, 339
District of Columbia 292, 851 1, 270, 485 681, 639 2, 244, 975

Hawaii 2,118,439 | 1,114, 822 436, 56° 101, 522 3, 766, 345
Puerto Rico 778, 426 933, 700 671, 811 2, 383, 937

Undistributed - 174, 542 174, 542

Total_.----------------- 219, 764, 436 |158, 219, 027 |127, 260, 407 | 10, 759, 137 | 14, 468, 529 | 531, 821, 463

1 Funds available for either urban or rural portions of the Federal-aid primaryhighway system.
2 Ineluded in the totals are the following payments of prewar Federal-aid grade-crossing funds:

$76,
3 i

Alabama 6,379 Ohio
Connecticut 55,711 Oklahoma
Georgia 23,2384 South Dakota
Indiana 70,596 Ver ot
Louisiana 47,663 Washington
Maine 3,437 Wisconsin
New York 160, 56
North Dakota 219, 211 Total

66

$4, 105
383, 767
14 490
7, 584

155, 281
127, 901

1, 349, 927



Table 13.—Balances of Federal-aid) funds av thle to States for projects not
yet programed as of Jone 30, 1954

|

|

State or ‘Territory Primary ! Secondary Urban Interstate ‘Tot

Ahvbama -
|

$723, 480 $1, X18, 145 Su, 995,ot $501, O44 $6,079, 442
Arizona

1 1, 3041, 767 447, 42) 207, 205 7,685
Arkiunsis : “| 1, 172, 950 1,

$00,
839, 79 41578.

California . 1, 461, 610 uz, 77 --

Colorado 4, GS2, 796 4,
IS). 30

566, 5S7 - 470, U6
|

Connecticut 1, O82, 283 1, i, 154, 508 *

195, O61
Delaware _ 401, 284 . i 123,75 ‘
Florida 1,069, 184 128! 26 2, G13, $39 * 320, 300 £16,509
Georgia 1 5, 848, 475 4, 150, 134 3, 312, O10 17, 455 13, 358, WU2
Idaho 552, IN 403, 052 920, BSG Is? 1,876, ON
WHnois 2 303, O00 7, 78, 287 4, 609, O73 12, 77), 360Indiana. - 1, 331, 020 5, 124, 167 748, 802 - 7, 204, 180

Towa... eeeee S78, 167 1, 009, 757 1,912, 414 448, 059 1, 248, 397
Kansas : - 1,977, 274 3 616, R39 760, GES 29, O00 6, 388, TKS

4 805,
690 33, 07: 1, OS, 237

°

4NO, 914 5, MOL, O15
1, 235, 883 2,057,608 2 3, 455, S70

i

2, 352, 265 385, $20 1, 011, 337 210, 595 3, 960, O17
152, 329 749, 966 5, 568, 584
347, 458 908, 219 441, 126 640, 426 2,¢

1, 496, 165 1, 988, 241 352, 191 22, 571 3, 509, 461

151,021 2, 851, 020 1, 570,840 4, 572, &SI1
2, 270, 001 1, 384, 390 460, 134 256, O11 4, 568, 436
1,367, 207 h, 472, 512 2, 085, O93 135, G71 10, O60, 484
2, 404, 54 2, 406, 192 62, 340 263, 389 5, 137, 175

Nebraska__..-----.--.----------- 3, 481, S21 3, 725, 931 1,172, 774 622, 328
|

9, 002, S57
Nevada 2) 940, 585 3, 0OY, 82-4 309, 553 |...2. ee. | 6, 259, 962
New Uampshire 943, 507 968, 115 41, 005 239, 479 | 2 102, 106
New Jersey...--2---..-.0 3, 509, 227 1, 921, 212 4, 558, 049 112,310; 10, 190, 74S

New Mexico.....-------- ee 940, 073 B16, 579 518, 880 416, 280
|

2,451, 812
New York__-.--------.---- 3, 071, 380 670, 153 2,101,090 350 : 5, 843, 473
North Carolina. 2,394, 585 1, 772, 212 1, 085, 300 -

|
5, 252, 097

North Dakota..... 1, 138, 097 1, 592, 449 $38, 369 158
|

3, 560, 373

Ohio....- 2-22 eeeeee | 1, 587, 008 5, 278, 380 442, 232 7,307, 615
Oklnhom . 2, 143, 880 3, 649, SOL 2, 089. 249 7, 899, 092
Oregon. -- 1, 436, 061 O78, 322 206, 406 2,621,713
Pennsytvania...-.....2.2-------- 2, 371, S14 439, 197 1, 086, 723 3, 807, 734

Rhode Island___.-.-.-----.------ 558, 400 520, 655 14, 643 , 1, 093, G98
Sonth Carolina. - 3, 974, 933 38 1, 563, 482 338, 411 6, 264, 533
South Dakota

' 482,175 656, 092 * 20, 520 1,977, 641
Tennessee

= ----- 2, 259, 488 2, 163, ee 2, 435, 596
1

214, 057 7, O72, 517

Texas... 2-2 ' 3,379, 047 7, 955, 277 2, 248, 963 | 74, S84. 13, 658, 171
Utah_-___- 75, 030 336, 201 95,171

|

506, 102
Vermont. - a &94, 807 149, 458 164, 020 : 59, 479 1, 267, 764
Virginia_.-...2-2.-.-2222...----- 1, 537, 543 648, 581 1,342, 517

|

357, 967
|

4, 386, 608

Washington....--.------.-------- 101, 435 905, 167 350, 907 7, 509
W est Virginia. - - 1, 357, S86 4, 514, 201 251, 241 & i 531
Wisconsin. .....-.-. 307, 035 2, 486, 730 881, 458 3, G85, 223
Wyoming..----.-.-.--- : 391, 793 60, 239 41,889 49, 661 543, 582

District of Columbia 1,511, 333 1, O74, 433 1, 469, 573 243, 125 4, 2U8, 464Hawaii...-...2--.- 1, 141, 888 1,487, 555 555, 651 3, 184, 480
5.Puerto Rico... - 1, 609, 265 2, 661, 191 1.336, 559 AIT, O15

Votal. 80, 600, 443 104, 032, O77 69, 141, 596 7, 392, 626 261, 107, 642
‘

1 Funds available for cither urban or rural portions of the Federal-aid primary highway system.
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Table 16.—Mileage of the National forest highway system, by forest road class
and by State, as of June 30, 1954

Region and State or Territory Total Clas 1! Class 22 Class 3

Western region: Miles Miles Miles Miles
* ona - 1, 059. 2 406.1 384.0 269. 1

California 2, 460. 6 675.3 305.0 1, 480. 3
Colorado 1, 507.0 583. 0 466.0 458. 0
Idaho 1,122.0 660. 4 132. 9 328.7

Montana 1,190.5 699.9 168.3 322. 3
Nevada 318.8 157.2 130. 8 30.8
New Mexico - 652. 0 204.0 293. 0 155.0
Oregon 1, 423. 2 716, 8 397.3 309. 1

South Dakota__- - 302. 0 189.0 101.0 12.0
Utah - - 716.0 187.0 245.0 284.0
Washington 755, 8 387. 7 114.0 254.1
Wyoming 492.0 353. 0 109.0 30.0
Alaska 365. 9 365. 9

Total - 12, 365.0 5, 219. 4 2, 846. 3 4, 299.3

Eastern region:
Alabama - 367.0 64.0 216.6 86.4
Arkan 2 633. 6 96.7 536. 9
Florida 288. 2 33.0 194.6 60.6
Georgia 364.3 153. 4 147.9 63.0

Hlinois_ 306. 8 245.8 30.5 30.5
Indiana 101.2 53.6 47.6 -
Kentucky 352. 9 131.1 200.7 21.1
Louisiana - 402.3 54.1 94.4 253. 8

Maine 14.0 14.0
Michigan 1, 169. 6 582.1 531. 5 56.0
Minnesota - 718. 8 256. 5 292.3 170.0
M’ss‘s ‘pp’ - 522,7 257.2 229. 6 35.9

Missouri 985.7 379.7 490. 1 115.9
Nebraska - 29.4 4 11.6 17,4
New Hampshire 166.0 40.9 60.6 64.5
North Carolina 839. 5 382.0 326. 5 131.0

Ohio 133. 6 70.4 34.1 29.1
Oklahoma - 48.5 31.5 17.0
Pennsylvania 353. 9 123.7 37.3 192.9
South Carolina____-------------------------- 777.8 237.9 394.9 145.0

Tennessee 566. 0 165.1 321.0 79.9
Texas 307. 2 129, 2 170. 5 7.5
Ve n ont 119.1 32.7 41.9 24. §
Virginia 1,352.4 399.9 787.0 165.5

West Virginia 484.1 78.4 364.7 41.0
Wisconsi 473.4 76.7 294.4 102.3
Puerto Rico - 36.0 36.0

Total . 11, 914.0 4, 076.0 5, 894.2 1, 943.8
Grand total 24, 279. 0 9, 295. 4 8, 740. 5 6, 243.1

1 Forest roads which are on the Federal-aid rural primary system.
2 Forest roads which are on the Federal-aid secondary highway[system.
3 Other forest highways.
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Table 17.—Mileage of highways in National parks, monuments, and packways
consteucted by the Bureau of Public Roads during the fisenl year

Park, monument, or parkay (and State)

Acadia (Maine).
BadJands (8. Dak )-
Baltimore-Washington (Md )} -
Blue Ridge (Va.-N, C )

Foothills (Te)
George Washington Memorial (Va )
Glacier (Mont. -
Grand Canyon (ariiz)
Great Smoky

Mountains
(N. C.-Tenn )

Lake Mead (Ariz.) .
Mount Rainier (Wash }
Natchez ‘Trace (Miss.-Ala.-Tenn )

Olympic (Wash,)-_-
Rocky Mountain (Colo. )
Sequoia- Kings Canyon (Calif)Shenandoah (Va.)..
Yellowstone (Idaho-Mont.-Wyo )

Under construction as
of June 30, 1954

Completed during fis-
cal year

Initial im- | Stage con- | Initialim- Stage con-
provement | struction | provement striction

Miles Miles Miles Miles
1.8

17 4.2 11.6 Gs
4.0 --

- -.efe--- fo
12.6
7.7

3.5
3.8 |...7.6 .&

16.7 33.8 7.4 -

+2 Lb
6.6
2.9

19.0 -
3.5 2.8

60.1 71.4 25. 2 12.0

Table 18.—Mileage of approach roads to National parks, monuments, and
parkways constructed by the Bureau of Public Roads during the fiscal year

Under construction as Completed during
of June 30, 1954 fiscal year

Park, monument, or parkway (and State)
Initial im- | Stage con- | Initial im- | Stage eon-
provement | struction |provement: struction

Miles Miles Miles Miles
Grand Canyon (Ariz,)__-__------ 9.7
Zion-Bryce Canyon (Utah) 288 Lg

Total 9.7 28.8 1.9
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