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This report is basecl on a cliscussion of problems of 
the Texas Highway Department at a meeting of the 
State Highway Co~~ission at Austin, Texas, on 
September 26, 1939. One or more topics were pre­
sented. ancl cliscussecl by each of the mcabers of the 
State Highvray Commission ancl by the State Highway 
Engineer Representa~ives of the Texas Goocl Roacls 
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Chambers of Commerce of East, South, ancl 'vlest Texas 
participated. in the cliscussion. 

It is hopecl that this cliscussion of high'vmy prob­
lems vill be of interest to grou}JS ancl incli vicluals 
who want to know more about the Texas Highvray 
System ancl the Texas Highway Department 
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I. HISTORY OF THE TEXAS HIGHWAY SYSTEM 

___ ooOoo __ _ 

Betv1een the old Spanish trails and the netvrork of modern Texas highuays there 
lies the story of a State's gradual development. The beginning of commerce is 
seen in the picture of Mexican freighters hauling corn to the Spaniards at San 
Antonio by oxcart. Then came the increase in population -- Stephen F. Austin's 
colonists on horseback and in covered. wagons entering over roads vrhich vrere 
liquid mud vrhen it rained and iron furrows in d.ry weather. The needs of this 
pioneer civilization evolved the oxwagon freighters, which often required months 
on the trip from their settle:r;1ent to the nearest seaport and. return; the cart 
and. pony express mail line to Southern California; and. the overland stage coach, 
guarded from the Indians and. extricated. from the mud. by ''Big Foot" Vlallace, the 
ranger and Indian fighter, vvith his party of able men. Vlith the development 
of these transportation facilities came the real need for good roads in Texas. 

But from the era of the "prairie schooner" to the d.ay of the rubber-tired. buggy, 
little progress was made in the improvement of roads. In the sparsely settled 
Texas pioneer times the settlers v1ere grateful for a trail which led. to home. 
There were first the dangers and discomforts of colonization to be endured., in­
dependence to be won, and. arunission into the Union gained. Then, occupying a 
secure position politically and. actually, Texas was free to begin real develop­
ment and. expansion, eccnomically and. culturally. 

For both economic and. cultural expansion· the need. of good. roads at once became 
evident. Passable highways from the farm to the market, and to the church and. 
f3chool were necessities in a growing country like Texas. To meet the expense 
of their grmrth, counties collected a fee of 25¢ on the $100.00 valuation until 
1883, but in that year there •,ras started. a more d.efini te movement for good 
road,.s. By constitutional amenrunent the county tax rate for general purposes 
vas lovrered and. provision made for a road tax of 15¢ on the $100.00 valuation. 

This revenue proving insufficient, another constitutional amendment vas passed. 
in 1890 to provide for an ad. valorem road. tax not in excess of 15¢ on the 
$100.00 valuation. But continued. growth of the State called. for still more 
revenue for roads, and., in 1903, the Legislature passed. an act authorizing 
counties to issue oond.s for pv.blic road. improvement. Later, provision vras 
rr~d.e for any county, political subdivision, or defined. road. district of the 
State, to vote bonds for public roads and. levy an ad. valorem tax for the pay­
ment of the principal and. interest. 

Hith economic conditions fairly staoilized., Texas nov entered. a period. of cul­
tural growth that brought the horse and. ouggy, the rubber-tired. family surrey, 
and. finally the automobile. As the use of these conveyances increased, the 
needs for more and. better roads bec8Jne acute, and., in 1911, clubs and. other 
organizations had. been formed to promote the construction of a system of pv.blic 
roads. 

Acting as a parent organization to county and. local road. clubs, a state-vrid.e 
association began an educational campaign in the interest of good. roads, and., 
in 1913, passed. a resolution asking the Legislature to create a state department 
~·hich would. furnish the counties information, advice, and. aid. on the construc­
tion of highways. A Bureau of Public Highvrays had. been considered. oy the 
Legislature as early as 1903; the creation of the office of "State Expert Engi­
neer11 in 1905; the appointment of a State Highway Engineer in 1907; the office 
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of a Commissioner of Highvrays in 1909; and in 1911 and 1913, the establishment 
of a State Highway Department, with State Aid for the construction and main­
tenance of publi c highways, and the levying of a license fee on automobiles . 

However, each successive legislative measure failed, and sufficient impetus was 
not gained in the good roads movement until approval of the Federal Aid Road 
Act on July 11, 1916 , Providing for appropriation of Federal funds to aid the 
states in construction of rural post roads, this Act stipulated that such funds 
would not be expended until t he State Legislature had given assent to certain 
provls~ons The co-operation of the State must be through its State Highway 
Department; the Federal funds advanced must be matched with funds raised by the 
counties; and the Federal funds apportioned to a state which had not previously 
established a Highway Department would not be available until the end of the 
third fiscal year following approval of the Act . 

In order to secure the Federal funds appropriated for Texas, the 35th Legisla­
ture passed an act assenting to the provisions of the Federal Aid Road Act, and 
on April 4, 1917, made provisions for the establishment of a State Highway 
Department . 

Under this Act, the administrative control of the Department vras to be vested 
in the State Highway Commission The Commission was to be composed of three 
members appointed by the Governor, with the consent and approval of the Senate, 
for a two-year term, and one of their number was to be named Chairman . Their 
duty was to formulate policies and plans for the location and construction of a 
comprehensive system of state highways and public roads in cooperation with the 
counties or under the direct supervision and control of the Highway Department . 
To aid them in this vrork, the Commissioners were to appoint a competent civil 
engineer, a graduate of a first-class college of civil engineering, as State 
Highway Engineer , Hi s duties were to prepare, under the direction and with 
the approval of the Commission, the plans for location and construction of 
State highways, and to carry out the poJi cies and direct the work of the Depart­
ment in general . 

The act creating the State Highway Department provided further that upon an ap­
plication from a cow~ty for highway construction, ac companied by appropriate 
plans and specifications, the Commission was to grant State aid, out of moneys 
made available by the Legislature for such purposes, to the counties in the 
order in which the applications were received, but not in excess of 25% of the 
cost of the work; and that State aid was not to be appropriated to aid in the 
construction of more than 10 miles of road in any one county during any year . 
In such counties where the assessed valuation vrarranted the construction of 
sections of major highways, the Commi ssion was authorized. to grant State aid 
not to exceed one-half of the cost of constructing not more than 10 miles of 
such highway in that county in one year This act also provided that all high-
ways constructed with State aid were to be maintained by t he county in which 
the improvement was made . 

Provision was also made for the laboratories of the University of Texas and the 
Agricultural and Mechanical College to be placed at the disposal of the State 
Highway Engineer for the purpose of testing and analyzing road and bridge mate­
rial 

All State funds for highvray construction or maintenance, as made available from 
automobile registration fees, or from Federal aid, were re~uired to be depos­
ited in the State Highway Fund of the State Treasury, to be used for the main­
tenance and operation of the Department and for county aid in the construction 
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of high-vrays. 

At its fourth called session, the 35th Legislature changed the 8.JYJ.ount of aid 
which could be allotted to a county so that the maximum -vrould not be in excess 
of one-fourth of the cost of the construction, provided that the aggregate sum 
contributed to any one county during any one year would not exceed the whole 
cost of 10 average miles of high-vray construction. 

\Since the establishment of the State Highway Department a number of legislative 
measures have aided its progress. The 36th Legislature at its third called 
session authorized the acquisition, by condemnation, of timber, earth, gravel, 
or other materials needed for highway construction or maintenance. The 37th 
Legislature made an appropriation for operating expenses of the Department, 
providing for administration, registration and engineering facilities, equip­
ment, and nine Field District Engineers to supervise construction. An act was 
also passed fixing the salaries of the State Highway Engineer and all other 
Department employees, in addition to the Highway Commission. 

During the regular session of the 38th Legislature, the term of each Highway 
Conwissioner was changed to six years, with the term of one Commissioner expir­
ing every two years. An occupation tax of one cent per gallon of gasoline -vras 
levied, and the Legislature appropriated three-fourths of the 8.JYJ.ounts collected 
from this source to the State Highway Fund, the remainder being given to the 
Available School Fund. An act was also passed increasing the ~~ximum 8.JYJ.ount 
of State aid that could be allotted to a county to one-half of the cost of the 
construction. On the failure of a county to maintain a State highway within 
its boundaries, State aid vras to be withdrawn until such maintenance work was 
<lone, and the Highway Commission was authorized to take over and provide for 
such maintenance. This act further provided that as soon as sufficient reve­
nue accrued to the credit of the High1-ray fund, the Department should assume the 
control and maintenance of State highways. The Maintenance Division of the 
Department -vras then created and organized, the number of District Engineers 
raised to 18, and the personnel of the Department increased to handle the added 
-vrork. General maintenance of all State high-vrays was taken over on January 1, 
1924. However, as the Department's funds, personnel, and equipment for main­
tenance proved limited at that tirne, and since some of the counties already 
owned equipment, arrangements were made with these counties for the maintenance 
of high-vrays, the work to be under the supervision of the State High1-ray Depart­
ment. Such arrangements were continued until the first part of 1927; then the 
Department began the maintenance of State highways entirely with State forces 
and State ow~ed equipment. 

Under the Federal Highvray Act, approved on November 9, 1921, the Federal Aid 
Road Act of 1916 was 8.JYJ.ended so as to provide that Federal funds appropriated 
for a state shall be matched by State funds, and that the State Department 
shall have direct control of the funds and of the rr~intenance of Federal Aid 
highways. Since this act specified "direct control" a radical change in high­
way construction procedure was necessary, and, in 1925, the Legislature enacted 
la-vrs by which counties were relieved of construction and maintenance supervi­
sion, the State Highway Commission assuming this responsibility. Under this 
statute, the State Highway Department vras charged with the making of surveys 
and plans and specifications for all highway improvement, this work having 
formerly been done by the county commissioners The duties of the counties 
were reduced to aiding the State in construction of highways by contributions 
agreed upon by county commissioners and the State Highway Commission, such funds 
to be paid. to the State Treasurer as -vrork progressed. 

5 



Authority was then given the Highway Department to acq_uiro land needed. for 
highways by either purchase or condemnation, and tho 3Sth Legislature made pro-
vision for an increased personnel to take care of the extra work The 40th 
Legislature raised the gasoline tax from one cent per gallon to three cents 
from March 16, 1927, to September 1, 1928, after whieh it vms to be two cents 
Then in 1929, the 41st Legislature provided for a reduction and redistri'bution 
of automobile registration fees, and increased the gasoline tax from two cents 
to four cents per gallon This session also provided for the establisbrilent 
of a Right-of-Way Division to supervise the securing of right-of-way for hi~~­
ways, and for the organization of tho Highvmy Patrol to enforce bighv.ray laws 

In September 1932, tho Legislature, in special session, diverted the not pro­
ceeds from one cent of the State gasoline tax from the State Highway Fund_ to a 
special fund for the retirement of outstanding county and road district bonds, 
the proceeds of which were spent in the construction of highways which were 
then or at any time on the State Highway System 

Under the present arrangement, the State Highway Department receives the pro-­
ceeds from less than two cents of the four-cent gasoline tax, and under the 
present apportionment of motor vehicle license fees, the State Highway Fund 
receives approximately one-third of the net fees collected, two-thirds being 
retained by the counties for the maintenance of lateral roads 

The Legislature authorized the construction of a ne~r highway building to house 
the Department, to be paid for from State Hir)l•ray funds A modern eight-
story office building, designed to meet the req_uiremonts of the State High•my 
Department, was ready for oc;cupancy in June 1933 The present home of tho 
State Highway Department is a building of which not only the Department ·but 
the entire State is ,justly proud 

Within the past several years a Division of Roadsid.e Improvement, Compensation 
Insuranee Division, and Traffic Division have been add.od to the Departoent, 
and the functions of each of these Divisions vrill be disc:ussed in detail later 
in this article On tho outskirts of Austin the Department has erected an 
up-to-date testing laboratory vhere all materials used in the construction and 
maintenance of highv.rays are tested, and a modern eq_ui1;ment repair shop 

There are throughout the State 25 Districts, each District comprising approxi­
mately 10 counties and a·bout 900 miles of State highways. Each District En, 
gineer is a man exper1.enc;ed in the construction and maintenance of roads, and 
under each District Engineer are tho necessary assistants to carry on the con­
struction and ma.1.ntenance work in the District, together with the r.1echanical 
force which performs tho immediat,e repairs of maintenance equipment, and the 
clerical force necessary for the operation and the record keeping required by 
law Construction is performed under tho supervision of Resident Engineers 
who report directly to the District Engineers, vhile maintenance is performed 
under tho supervision of' Maintenance Foromm1 vho are assigned one to each 
county or several counties, as the ease may be 
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II PRESENT STATUS OF THE TEXAB RIGHHAY SYSTKIV! 

______ ooOoo 

The State Highway System no1-r contains approximately 22,400 miles of state main-
tained roads last year 717 additional miles vrere taken over for maintenance 
There are approximately .5, 500 miles on the State Highvray System that are not 
dustless, all-weather road.s. The estimated cost to pave these gaps in the 
present highway system is $217,600,000. There are also approximately 5,500 
miles of obsolete or worn out pavements includ.ed in the present system The 
estimated cost to modernize these roads is $133,100,000 

The State Highvray Department has available annually for construction the ap 
proximate amount of $26,000,000 Assuming an arb~_trary division of available 
construction revenues, so that $16,COO,OOO.OO 1wuld be spent for nev construc­
tion and $10,000,000 00 for modernizing obsolete roads, the present highvray 
system would be completely surfaced and reconstructed in about 13-1/2 years 
This is assuJning that during this period no addic,ional mileage of the present 
system vill become obsolete or worn out and that no additional mileage •..rill be 
added to the present highway system. 

There are two propositions in connection with the present status of tho Texas 
High-vray System that possibly might afford ultimate relief The first proposi-
tion is that great strides have been made during the past few years in the 
study of soil mechanics with the idea of stabHizing the soil in the roadvray so 
as to use such a treatment as the initial all-weather treatment in a series of 
treatments which are added as traffic develops the need for them Application 
of soil mechanic.s is also expected materially to reduce the deterioration of 
high type pavements and therefore to reduce the replacement costs From ex-
periments carried on by the Department, it appears that during the next two or 
three years stabilization procedure of the Texas Highvray Department should be 
advanced beyond the experimental stage sufficiently to enable the Department's 
engineering staff to state conclusively that for light traffic roads the soil 
can be stabilized at a reasonable expense to provide an all-1-reather type of 
road Even with the great strides the Department has made during the past two 
years, it is yet behind several other state highway departments in this vrork 

The second proposition deals with the obsolete high-vrays- Literally hundreds 
of millions of dollars have been invested in obsolete highways on the Texas 
Highway System As a matter of fact, the investment, is so great that it is 
impossible to abandon the obsolete highways because of the expense to replace 
them other than by piece-meal construction It becomes necessary, therefore, 
to adopt some criterion, or yardstick, for the use of +.be obsolete pavements in 
a 1-ray that will provide the maximum efficiency, as -vrell as the maximum safety, 
to the road user Recently the Righ-vray Department, through its Traffic and 
Safety Division, conducted tests on various sections ot, heavi.ly travc:led high­
ways, to determine L.he speeds at which motor vehicles travel under the partic"-
ular conditions that exists on those sections of high1-ray- A thorough investi-
gation determined the maximum speeds that would. be safe over the restricted. 
hills and around the sharp curves From the information o~btained, it seems 
possible to extend the survey to cover the dangerous sections of all of the ob­
solete roads, in order to be able to zone such obsolete roads vith regard to 
the maximum safe speeds that should be allm-red This zoning of the obsolete 
roads for maximu_m safe Slleed determined by actua] surveys is practica] and. can 
be done if adeq_uate legislation is provided- It :i.s true that such surveys 
-v;ill cost a considerable amount of money, but this cost is negl:igible as coril-· 
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pared to the cost of replacing some 5,500 miles of obsolete roads at one time 

In the last fiseal year the Texas :Highway Department completed :3,231 miles of 
roads, on some of vrhieh were constructed only gra<iing anr1 drainage struetures, 
on some of whieh pavements were placed on previously constructed grades, and. on 
a considerable mileage of which grading, drainage structures, and pavements 
were built- The mileage constructed in Texas last year exceeded that of any 
other state in the Unio:c1. In the fiscal year 1937 approximately $25,000,000 00 
of vrork vras placed under construction an<i approximately $34, 500,000.00 of vrork 
was completed- In tho fiscal year lS·38 approximately $30, GOO, 000.00 of ¥rork 
vras placed under construction and a11proxima.tely $29,000,000.00 of vrork wg,s com­
pleted In the fiscal year 1939, $31,321, 706.00 of vmrk was placed under con-
struction and $34,927,651.00 of work was completed. The Department also has 
on its system some 3,424 :rr..iles of designated roads, called cond.itional d.csiry.a­
tions, not being maintained, vrhich are in addition to the 22,400 miles of main­
tained roads 

On September lst of last yeCLr the balance in the State Highvray Fund vms a:ppro:x:-
imately $9,180,000 00 On Ser,tember lst this year the balo.nco ·v;as appToxi-
:GJ.ately $4,750,000 00, uhich chows that during tho past year all programs vreYc 
expedited. aggressively Tho &"TT.Ow'l.t of ·work vnd.er contract at present is ap -· 
proximately $30,0CC,OOC OC 

Each year the State HighHay orc;anizo.tion prepares in the field &1d. in tho 
Auctin office some 1, 000 sei:D of pla:1s and speeificatio!ls Each :r.lonth 35 co:c-
tracts, on an average, c:::,re avlc:::,rd.ed., averaging in 'total amount fro:n $1,500 ,• c:::c 
to $3,000,000 00 
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One of the 5aps in the Texas Hf.5hway system. 
Approxtmately 1>2!7,600. 000.00 wtll be required 
to pare these gaps, tota/in,5 over 5,500 mtles. 

Motor vehicles had to travel road.s !tke this !Or 
the first twenty years. 



Congested highway route throu,gh Texas town. 
!3y-pass routes would relieve coi7.!Jestion on 
transcity hl,ghway routes in Texas. 

New causeway near (Jalveston, Texas, exemplifies 
improvements being made by the Texas Hl,ghway 
Department at points of congestion. Raised draw 
bndge in the distance. 



IH . SCIENTIFIC HIGHWAY PLANNING IN TEXAS 

___ ooOoo ___ _ 

The average motorist, who travels from city to town, between farm and market, 
from home to vacation resort, takes his highways rather more for granted than 
he does his automobile, his radio, and other modern conveniences He may 
marvel occasionally at the scier.tific research >vhich provides him vri th mechan­
ical transportation approaching perfection in comfort and effidency, but he 
gives hardly a thought to the scientific planning I·Thich must go into the modern 
highvray system-

There was a time not so many years ago vrhen planning for a state highvray system 
was comparatively simple The first objective was necessarily that of provid­
ing highways between the important centers of population in the State -vrhich 
should be passable by motor vehicle traffic under all conditions of weather. 
Attention was necessarily focused upon details of construction and design which 
would accomplish the immediately necessary object of lifting the people "out of 
the mud " 

Today highway administration is entering a nevr :phase, an era. of scientific 
planning. Such planning must naturally entail a study of already existing 
conditions, the determination of projects requiring improvement, and the addi­
tion of nevr routes to the system where they will serve most adequately the in­
terests of all the people rather than any particular group 

Eicientific planning began in Texas with the ordering in 1936 of an engineering 
and economic survey. Conducted by the Highvray Planning Survey, the initial 
task of collecting data 1vas completed last year. There is novr on hand and 
ready for use a vast quantity of information to form the basis of a com:prehen­
Hi ve program of scientific highvray planning. 

In every business, public or private, there is a first period of expansion in 
which the needs of the business are relatively obvious. The problem then is 
to accomplish what needs to be done in the quickest and most efficient manner 
possible But the rec:ent rapid grovrt:b of the Texas Highway Department and of 
motor transportation in Texas has shifted the attention from details of con­
struction to the formulation of far-reaching plans for future development. 
Today it is necessary to attempt to predict the future trends of population 
grovrth and its varying transportation demands to obtaj_n the maximum benefit 
from the highway dollars 

The planning of a system of highways adequate to future needs is actually more 
difficult than the problem faced by any public utility because the factors con­
trolling design, speeds, weights, and volume of traffic are very difficult to 
predict. The system of "tracks" required for highway motor transportation is 
provided by the State Highway Department and ownership is vested in the public. 
Ownership, operation, and development of the rolling stock on the highway rest 
with the individual citizens. Properly built highway facilities necessarily 
have a long life and represent a long-term investment of public money. Motor 
vehicles, however, are comparatively short-lived and newer models with greater 
power and higher potential speed are constantly making their appearance on the 
highways. The result is the enormously difficult problem of building highways 
in the present which will have a fair chance of being safe and serviceable to 
motor vehicle traffic twenty years or more in the future. The problem is one 
vrhich requires the utmost foresight and ingenuity of economists and engineers, 
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out foresight and ingenuity are futile unless guided oy reliable information 

In beginning the work of the Planning Survey, it was first of all necessary to 
make a complete inventory of all existing road facilities in the State, to­
gether with their present condition of improvement. This inventory covered. 
over 187,000 miles of road Along with this work went the cataloguing of tho 
excessive grades and curves, as well as restricted sight distances This 
vJOrk revealed 42,863 danger points on the State highvmys, comprising 9, 255 ex­
cessive curves, 3,303 excessive grades, 2,357 intersections lvith ina~e~uate 
view of the intersecting road, and 27,948 points with insufficient clear view 
of tho roadway ahead, It was also of primary concern to determine vhat volume 
and type of traffic o.ses these roads. By means of traffic counts systemati­
cally spaced over the entire road system and distributed over a period of a 
year to allow for SP,asonal variations, it has been possible to prepare reliable 
estimates of the traffic volume on every mile of road in the State Traffic 
counts were secured at 3,600 points on the State Highway System and at 9,600 
points on the county roads. Along with this work went other studies of less 
immediate and obvious applicability but of no less importance in a long-range 
vie1,1 of highway planning. J'unong them vTas a detailed investigation of the 
history of the construction anQ maintenance of every section of State highway. 
The continuation of this study 1vill reveal the life expectancy of the d~fferent 
types of construction under tho varying conditions of soil and climate to vrhich 
they are exposed in the \·Tidoly different regions of the State Further 
studies have undertaken to determine the araounts of public money expended for 
roads oy all agencies of government in the State. In the belief that the 
people themselves should furnish the guide to future highway construction, 
QUestionnaires concerning their use of the roads have been obtained from a rep­
resentative sample of motor vehicle ovmers in the State, somewhat after the 
fashion of the polls of public opinion that have become increasingly popular 
during recent years. It \vas found, among other things, that approximately 60ojo 
of the travel of rural residents is on the 22,000 miles of State highways, the 
remainder being on city streets and 167,000 miles of county roads. 

This vast collection of data and the compilation of them in usable form have 
necessarily cost money. Something over a million dollars has been spent up 
to the present time, approximately 75 per cent of which is federal ftmds. 
That is a great deal of money, but it is not large in proportion to tho expen­
diture for highway construction and maintenance during 10 years, or even one 
year It is no more than other large businesses, under private ovmership, 
spend for fact-finding and planning, simply because they find that in the long 
run it pays dividends to the stockholders. Businesslike operation of the 
Highway Department also calls for the development of facts proven oy past ex­
perience, observation of present needs and a scient~fic nrediction of future 
reQuirements. This expenditure is in the nature of a long-term investment 
from which returns will oe expected over a long period of years. 

The work is not yet complete, hovrever Conditions change rapidly Changes 
in the distribution of population over the State, the distribution of wealth 
among people, changes in the habits and preferences of people, changes in the 
design of motor vehicles ~uickly manifest themselves in changed requirements 
for highway transportation. As long as there are changes in these all­
important factors, so must the fact-finding and research go on in order that 
highvay planning may keep pace with the progress around us. 
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IV TEXAS HIGHWAY IMPROVEMENT PROGRAM 

_____ ooOoo 

/ 
·The Federal Government provides aid for highvray construction in several forms, 

namely, (a) Regular Federal Aid_, (b) Secondary Federal Aid, (c) Grade Separa-
tion Federal Aid It is necessary for the State Highvray Departments to match 
the Regular Federal Aid and the Secondary Federal Aid dollar for dollar. It 
is not necessary for the State Highvray Departments to match the Grade Separa­
tion Federal Aid 

There are some 14,500 miles of Federal Aid Roads in the Texas Highvray System. 
Until recently the Public Roads Administration permitted the Texas Highway 
Department to submit a Secondary Federal Aid Program without having first des­
ignated a Secondary Highway System. In most states it is customary to desig­
nate the Federal Aid Roads as the Primary Highway System and to designate the 
remaining important state roads as the Secondary Highway System for the partic­
ular state. The Public Roads Administration has stated that no additional 
Federal Aid Secondary Programs will be approved until the Texas Highvray Commis­
sion has designated and approved a Secondary Highway System. vlliile such 
Secondary System has not yet been designated by the Commission, it is likely 
that the backbone of this system will be the 8,000 miles, approximately, of 
State maintained Highvrays which are contained in the present State Highway 
System and which are not on the Federal Aid System. The data and information 
used in connection with the studies to determine the Secondary System are o·b­
·:,ained from the Highway Planning Survey, 

/It is interesting to note that only 11,000 miles of the state highway system 
carry more than 500 vehicles per day. It is likely that during the past few 
Jears many miles of highways have been over-designed. It is aiso equally true 
~~hat many miles of highways have been under-designed. Accordingly, it has 
seemed logical to the Commission and to the State Highway Engineer to divide 
the highways on the Texas system into classes, depending on the amount of pas­
senger m1d truck vehicles that each classification of road would carry daily. 
From the studies that have been made, four classifications have been decided 
upon tentatively: Class A being roads that carry more than 2,500 vehicles per 
day; Class B from 1,500 to 2,500; Class C from 500 to 1,500; and Class D less 
than 500 Incidentally, it is interesting to note that about half of the 
mileage on the Texas Highway System carries 500 vehicles or less per day. 

The Highway Department has prepared standard designs for each of the Class A, 
B, C, and D classifications. Therefore, after the entire Highvray System has 
been divided into the four classifications, the proper design for the particu­
lar classification will be adopted, thereby preventing both over-designing and 
under-designing the highways on the system. It is felt that by such classifi­
cations thousands of d.ollars will be saved each year by applying the proper 
design to the proper classification. 

It is the purpose of the Highway Commission to provide long range programs and 
long range planning 1-rherever possible, in lj_eu of piece-meal and haphazard 
planning and programs For such reasons it is desirable to plan and approve 
construction programs as far ahead of time as possible In the past Secondary 
Federal Aid Programs have been planned and adopted for the tvo-year program 
The Regular Federal Aid Programs are adopted at least a year ahead of time, and 
sometimes more than a year The State programs are prepared vrhenever State 
funds are available, and insofar as possible they are completed early enough 
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for the engineering staff to have sufficient time for planning, investigations, 
and study to provide the most economical type of construction. 

A number of things must be taken into consideration when a program is prepared. 
First, the uncompleted gaps on the important highways, such as u. s. Highway 
No 80 and u. s. Highway No, 81, etc., are naturally given early consideration. 
The Commission has felt for the past two or three years that it would be both 
logical and proper to provide a modern type of pavement for these two highways, 
first, because of the heavy traffic, and second, since the majority of the out­
of-state tourists travel over u. s. Highways No. 80 and No. 81, the most favor­
able publicity could be obtained by placing these two highways in perfect con­
dition. 

Usually no particular attention is paid to highway district lines and county 
lines in selecting the projects that should be included in a given program-
If a number of projects have been constructed on a given highway, such as State 
Highway No. 73 between Columbus and Houston, then it is logical and proper to 
complete such an important road as ~uickly as possible, and usually every pro­
gram will include a number of projects on such a road until it has been com­
pletely constructed. The amount of traffic that a road carries, the condition 
of the obsolete sections, and the inade~uate bridges are taken into considera­
tion, as well as the nature and condition of the other highways in a given 
county or district. It is considered desirable to maintain intact the engi­
neering organizations insofar as possible in each of the tvrenty-five districts, 
and for that reason each district should have at least a minimum of construc­
tion provided in each program. It is necessary to maintain a balance in the 
nature of the work. Some contractors perform dirt work only, some contractors 
confine their operations to bridge cor1struction, and other contractors do only 
paving. For such reasons it is necessary to balance the programs so as to 
keep expert and experienced contractors and workers available at all times, and 
to keep from providing too much pavement work, for instance, thereby overload­
ing the contractors and thus prohibiting their bidding reasonable prices be­
cause of the great amount of work that is provided for them. It is also de­
sirable to maintain a proper balance in construction work over the entire State, 
taking into consideration the area, the amount of mileage, and the population, 
as well as the amount and kind of traffic on the roads. When State programs 
are prepared, as many of the projects as possible are made into w. p. A. proj­
ects This method assists the counties in working their relief labor without 
changing the Department into a relief organization. 

During the past two or three years road design and construction have progressed 
rapidly, especially in regard to soil mechanics, stabilization, and a new de­
sign of concrete mix to be used for concrete pavements and structures. Realiz­
ing the rapid changes in road design and construction, the Department for the 
past year has been conducting a school to train its engineering personnel in 
the best procedure for desigil and construction. 

The Department has found it desirable to standardize the best methods of desigil 
and supervision and these standard methods are being taught to the Department's 
engineering staff. The capacity of the school is about sixty and the course 
lasts from six to eight weeks. Beneficial results are already being felt, and 
especially are the number of contractors' claims being reduced because of the 
standardized and improved methods. It is sigilificant that practically all 
claims that have been acted upon by the Commission during the past two years 
were on contracts awarded more than two years ago. 

A laboratory course of three weeks in soil mechanics is included in the school. 
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A ouffi~ient number of engineers have been trainee. in this l·ror.I<C for the Depart. 
ment to lmovr that during the next few years the ins1.ruction afforded b,y the 
school vlill provide for the Department neTt! methods of road <iesign and construe~ 
tion, utilizing roadway material to build lJerroanent highways cheaply 

One c~an better appreciate the clifficultieR and handicaps of the engineering 
staff when the vast size of the State of Texas is constclerecl, together •.-'i th the 
extreme variations in soil, rainfall, cl1mate, and vegetation. The soil 
available for founclatjons ranges from the poorest to the best. Gravel road 
material is plentiful in some parts of Texas and is ext1·cmely scaTce in other 
parts. Tho price of gravel ranges from a fm-r ~ents to $~:S 00 per yard The 
rainfall varies from 5 inches per year in the extreme vrestern part of the State 
to 55 inches per year in the extreme eastern part. The climate varies from 
temperate to torrid. The cost of 1mtor for domestic use and construction use 
varies from a fevr cents per thousand gallons to $1.00 ywr barrel. Vegetation 
ranges from the luxuriant tropical grovrth in the extreme southern and eastern 
parts of the State to an extremely sparse vegetation in sorn.e parts of the vrest­
ern section All of these factors have an important infJuence in the con­
struction and maintenance of the State Highvrays and in the preparation of a 
state-wide program 

The study that the Department vill conduct in the near future Fill determine 
hovr long it will take to construct the unpaved gaps on the present system, 
taking into consideration the additional miJ eage that ',rill be designated each 
year It •,dll also determine the amount of obsolete and vrorn out roads that 
can be replaced each year from available funds A rough esti1r..ate of the cost 
of paving the gaps ond replacing the oosolete roads has already been macie. 
This study will indicate whether the Highvray DepartJ:nent can complete a modern 
high1·ray system within a reasonable period, or ~rhether the adcli tional d.esigna­
tion.s each year mcle by the Department 1.ri lJ just abov.t offset the mileage of 
roads on the System, unpaved, obsolete, cr worn out, that are constructed oach 
year by the Department The study vrill show 1-rhether ultimately tho present 
income can provide only for maintenance and o-bsolescence without novr construe-· 
tion, as is DO'~-T the case in certain other states, or vrhethcr tho Department 
with its present income ean successf1.;.lly :;omlJleto and maintain a modern system 
of highvrays During l,ho past yoar the Department cor::pletecl and took over for 
maintenance an additional 717 miles of highvray It is estimated that the 
maintenance cost per mile is less today, and this despite the fact that today 
the Highway Department is rendering a greater maintenance service than ever 
before Although the cost per mile is less, the Department n~intains the en-
tire right-of-vray, from fence to fence During the last year, r::ore Heeds 
have been cut, more roads have been centerstripecl, more signs have been re-
flectorized and repainted than ever before. Most of the complimentary letters 
received by tho Department today comment favorably on the manner in vhich the 
road is being rr,aintainecl and especially the vray it is marked by signs and 
striiJes, 
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V , THE TRAFFIC AND SAFETY PROGRAM 

___ ooOoo __ _ 

Early highway administrative functions centered chiefly around construction 
problems in a period of road building, commonly referred to as "getting out of 
the mud " From providing hard-surfaces, engineers concentrated their efforts 
to a stage in highway building from which we are slowly making a transition, 
the congestion era . The combination of these two periods gave two primary 
elements which developed the third and current stage in highway engineering . 
The elements were : (1) good roadsj (2) increased production of motor vehicles . 

"The Accident Stage" is the title generally used in reference to the contem­
porary scene portraying the progress of automobiles and streets and highways . 
It is this "stage" which furnishes the basis of the program of the Traffic and 
Safety Division of the Texas Highway Department . 

Fully organized in July of 1938, the Traffic and Safety Division seeks to ex­
pedite the safe movement of motor vehicle traffic on the State Highway System, 
county roads, and city streets . Such a policy incorporates certain phases of 
the three previously mentioned periods in highway history. To attain such 
ends, a program has been adopted, calling for the scientific investigation of 
motor vehicle accidents and the use of uniform traffic engineering principles . 

Such a program includes the collection and analysis of motor vehicle accident 
reports . The data obtained from these reports furnish a basis for determining 
the accident-prone locations on the State Highway System . Corrective measures 
are applied at such high-accident sections . The Traffic and Safety Division 
studies the physical hazards in the highway at all high-accident locations and 
makes the necessary recommendations to the District Engineers to eliminate such 
hazards . These corrective measures follow the "three E ' s" of traffic safety- ­
Engineering, Education, and Enforcement . Under engineering it is often neces ­
sary for the Traffic and Safety Division to determine the justification of traf­
fic control e~uipment essential for the particular location . Traffic signal 
lights, which constitute one of the major phases of the work of this Division, 
are among the several types of traffic control e~uipment which are given consid­
eration . Where lights are not justified, the Traffic and Safety Division works 
with the various District Engineers in designing or redesigning traffic facili­
ties . 

In the enforcement field of the "three E's," the Traffic and Safety Division co ­
operates with the Texas Highway Patrol, now in the Department of Public Safety . 
When all available engineering principles have been considered and found not ap­
plicable, the Chief of the Highway Patrol is informed about the locations where 
it is believed enforcement is necessary . 

This division of the Highway Department is carrying on an intensive program in 
traffic education through civic clubs, county and state fairs, public schools, 
and by the state-wide distribution of pertinent and valuable educational litera­
ture as applied particularly to traffic engineering . 

I 
This division is also carrying on a limited service as consultant for various 
cities and communities throughout Texas to promote traffic safety in those 
eities and communities Under this program, the State of Texas made marked 
improvement in 1938 when the fatalities for motor vehi cle accidents were re ­
duced to 1,610 as compared to 2,043 in 1937 . The progress for the first eight 
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Photoelectric trarftc recorder developed btj the 
Texas Highway Department and used to deter­
mtne the volume of trafftc on Texas hf5hwa!fS. 

Hazards at rat/road yade crossings are being elim­
tnated by underpasses. The underpass pictured is 
on U.S. Hf.5hway No. 80th Dallas. 

Four-lane divided H(5hwalj on United States H(!Jh­
way No. 81 near Austin, Texas. 
An increasth$ mtlease of such superh(!Jhway con­
struction Wtfl be required to relieve COrJ.5€Stion t/i 
the more populous areas of the State. 



months of 1939 shows a further reduction. In the first eight months of 1939, 
the total number of motor vehicle fatalities is 970, as compared to 1,021 for 
the same :period in 1938, a reduction of 51 fatalities, all of vrhich is at­
tributable to a reduction in motor vehicle fatalities on the high>mys. 

Every accident on our hig:hvrays costs the State money. Prior to the inaugura­
tion of a Traffic and Safety Division of the Department, the total annual ex­
pense to the Department resulting from accidents on highways was estimated at 
varying amounts, ranging from $30,000.00 to $50,000.00 :per year. Last year 
the total number of all the various kinds of accidents occurring on the high­
vmys was reduced some 40ojo. Such a reduction means a substantial saving to 
the Department in dollars and cents. 

/One of the most important and valuable contributions of the Highvray Department 
during the :past year is the center line stripe, together with au~iliary stripes. 
The center line has indeed been a life line and the resultant reduction in ac-
cidents will show clearly the time when the center line was put to use All 
curves and fills have been outlined by reflectorized :posts, and all warning 
signs and most directional signs have been reflectorized so they can be read at 
night as well as in the day time. 

vlhi te paint is used for black surfaces and black :paint is used for grey and 
white surfaces. It is interesting to know that white :paint costs about 20 
times as much as does black asphalt paint. On the other hand, an asphalt 
stripe will last from one year to two years -vrhen placed :properly, vrhile tho 
average life of a white stripe is from four to six months The black stripe 
is obviously many times c.:heaper than the whi.te stripe Experiments are now 
being conducted to build up the black stripe by the use of fine trap rock so ar 
to afford better visibility and longer life This is merely one example of 
the careful study that is given to the economics of every phase of activity in 
this large organization 
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VI. ROADSIDE DEVELOPMENT 

___ ooOoo ___ _ 

Several years ago the Highvmy Commission created a Division of Roadside Improve­
ment for the purpose of improving and beautifying the roadsides and developing 
to advantage the scenic beauty as seen from the highways. There was little 
need for such development prior to that time because with narrow rights-of -•my 
and badly eroded deep ditches, there was no place for anything but the strict­
est utility. vli th modern rights-of -vmy novr acquired, vi th a minim.mn width of 
100 feet, usually 120 feet or wider, there is an opportQDity to preserve the 
natural vegetation on the roadsides-. This preservation is now going on over 
the entire highway system, both on new construction and on wider rights-of-way 
on older roads. The course of the road is often located where it offers 
scenic beauty to break the monotony which would otherwise be experienced. 
Every man in the field receives instructions on the preserving, pruning, and 
cultivation of sprouts and saplings. It is estimated that ti-ro million young 
trees have been saved and each year these add to the beauty of the highways 
The heavy earth cuts "\-rhich formerly made unsightly scars are nov.T reshaped into 
smooth form and covered vrith a vegetative mat for utility and beauty. Millions 
of square yards of Bermuda grass sod, vines, and other ground covers have been 
planted, and by continuing this vrork all the ugly scars along the roads will be 
covered vri th a beautiful green .mat. Instead of rock and metal checks in the 
deep ditches to prevent water from cutting even deeper into the soil, methods 
of using living vegetative retards have been developed. Sod in blocks or 
strips, canes, and other plants are used to prevent the erosion of the drainage 
channels Many of the new highways have a protective cover from fence to 
fence. In the drier sectior1s native grass and contour drainage aid in the pre­
vention of wind and water erosion. To supplement the existing trees, a system 
of planting trees and shrubs has been developed for all parts of the State 
Planting behind highvray markers, guard fences, at bridges and culverts, over 
hill tops, and on the outside of curves, all aclcl to the beauty, safety, and 
utility of the highways The type of pl&."'l.ts used varies greatly vri thin the 
State. For convenience, the vegetation of the State may be divided into five 
general regions, each having its ov.~ characteristics clue to its peculiar topo­
graphy, soils, and climate 

To begin with, in East TcxaEJ vrhere there is an average rainfall of 35 to 50 
inches per year, there is a great variety of vegetation, particularly flowering 
shrubs, which are being planted in great masses within view of the motorist. 
Plantings of red bud, clogvroocl, elderberry, yaupon, crape myrtle, wisteria, and 
native oaks are featured, and it is planned that each individual road rr~y be 
identified by its characteristic native flora. 

In Central Texas with average rainfall from 25 to 35 inches and quite distinc­
tive soils, the Department is utilizing very effectively agarita, mountain 
laurel, su."'ll8.c, red bud, flowering willow, live oak, and Spanish CJak-

Then in the southern.portion o:f:' the State, in the Rio Grande Valley with its 
almost tropical climate, use is made of native pl&~ts such as esperfu"'l.za, flower­
ing hibiscus, wild olive, huisache, &."'l.aqua, and ebony, together with turk's cap, 
palms, and numerous other colorful evergreen pl&."'l.ts in a tropical setting. 

In West Texas, with rainfall less than 25 inches, use is made of q_uite different 
groups of plants including seniEJa, ocotillo, salt cedar, retarr~, huisache, 
Spanish daggers, and variouEJ other semi-ariel types. The planting in this sec-
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tion adds greatly to the interest of motoring 

Next are the Panhandle pJains of Northwest Texas l·rith fertile soils, limited 
railfall, and severe frosts W:Hh long, level, unbroken vistas, the planting 
along the highways is greatly appreciated Flmrer:ing willmr, salt cedar, 
hardy evergreens, elms, and honey locusts are planted extensively The De-
partment is investigating the feasibility of constructing small lakes, and 
also providing wells and water systems to develop attractive oases in the arid 
sections. 

Federal Aid f1mds have been used for landscape vrork in planting 40, COO trees, 
315,000 shrubs, vines, and perennials on 482 miles of highways anQ improving 
20 intersections In addition, State maintenance forces have planted over 
400,000 trees, and 698,000 shrubs. P..n. estimated total of 80 tons of wild 
flower seeds, thresherl and unthreshed, have been collected by Boy Scouts, 
school children, and hJghway employees for sovring along the roadsides. The 
continuation of this work will eventually result in a riot of color on the 
highways 

In all, 390 small roadside parks and 316 turnouts have been secured and im-
proved for the convenience of visitors as well as Texas citizens As a part 
of the Centennial celebration, the Highvray Department erected 264 historical 
markers on the roadsides. 

This work of hjghway beavtification and improvement of tho roadsides in which 
every citizen of the State is interested, is undertaken vith great enthusiasmj 
however, patience must be exercised, because all of this is of slow growth, and 
several years \·rill be required for ul tirr.ate development. The Highway Depart­
ment is indebted to a great many citizens for donation of park sites and beauty 
spots along the roads, and for the fine co-operation received from all citizens 
of the State 
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VII COMPENSATION INSURAN~E FOR HIGHWAY DEPARTMENT EMPLOYEES 

___ ooOoo __ _ 

The Texas electorate in 1936 approved a constitutional amendment providing that 
workmen's compensation insurance could be made available for employees of .the 
State of Texas - Pursu~nt thereto, the Legislature in June, 1937, passed an 
enabling act providing for a system of workmen's compensation insurance for em­
ployees of the Highway Department . The law provided that the Department should 
be self-insuring; that it should administer the Act; that all employees, coming 
under the Act, in the employ of the Department on the effective date of the in­
surance should be physically examined to determine their fitness; that all new 
applicants for employment should be similarly examined; that the Department ap­
point a suitable number of surgeons throughout the State to make these examina­
tions; that the Department appropriate an amount not exceeding three and one­
half per cent (3-1 / 2%) of its annual labor pay roll "with which to pay all 
costs, administrative expense, charges, benefits, and awards authorized by the 
law"; and that the Department have "authority to make and enforce such rules 
for the prevention of accidents and injuries as may be deemed necessary , " The 
law then simply adopted, in toto, the provisions of the general workmen ' s com­
pensation law of the State pertaining to amount of weekly compensation, minimum 
and maximum payments, specific indemnities, medical and hospital fees, partial 
and total incapacity, compromise settlement agreements, subrogation against 
third parties, etc. It further provided that administration of the law by the 
Department should be subject to the review, supervision, and awards of the 
Industrial Accident Board exactly in the same manner as the Board supervises 
private insurance carriers . Protection under the law is not extended to em­
ployees of the Department whose duties do not require them to travel or work 
away from their office . With slight variations, all other employees of the 
Department are protected -

The law was placed into effect J&!uary 1, 1938 . A separate division with a 
director in charge was set up within the Department to administer the law and 
direct the safety program which was made effective concurrently with the insur­
ance program . The Insurance Division employs five field men with the title 
Claims Investigator-Safety Instructor . Each of these five men has a definite 
territory comprised of five districts each, thus covering the twenty·-five dis­
tricts of the High~oray Department .. They handle the field details incident to 
claims and co-operate in the accident prevention activities by co-ordinating 
activities, lending inspiration, and maintaining enthusiasm . 

The medical organization consists of Chief Surgeons for the State located in 
Austin, a District Chief Surgeon for each of the twenty-five districts, and 
about 500 local surgeons, or approximately two for each county in the State, 
located at strategic points . Approximately 7,000 employees were examined 
just prior to the effective date of the insurance . Of these, something over 
300, or about 4-1/ 2%, were found to be physical1y unfit . Approximately 200 
were found to have hernias . The Commissioners and Highway Engineer, by proper 
action, made it possible for such of these old employees who cared to do so to 
secure the necessary financial aid to defray the cost of surgical and medical 
repairs for correction of physical disabilities to permit continuance of their 
employment - Some 200 availed themselves of this opportunity . 

Prevention of accidents was made the first duty of the Insurance Division . 
As a basis for the safety program it was provided that all field employees 
should be trained in first aid . To accomplish this the Ameri can National Red 
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Cross co-operated in a splendid manner by providing schools for lay instructon1 
at various places throughout the State and approximately 200 of our regular em­

ployees have been trained as first aid instructors. These instructors have 
taught the standard first aid course to some 8,000 employees of the Department 
and about 3,000 employees of contractors, policemen, firemen, deputy sheriffs, 
ambulance drivero, and other members of the public. 

Each field employee of the Department is re~uired to attend at least one safety 
meeting each month Every resident engineer, maintenance foreman, and. other 
supervisory employee has established individual safety councils The safety 
meetings are held on State time, usually for a period of thirty to forty-five 
minutes The following is a typical excerpt from the minutes of one of those 
safety meetings 

"Mr. H took the floor and spoke on the relationship of 
efficiency to safety He disapproved of the old adage, 
'Haste makes 1vaste. 1 If one is capable of doing his work 
efficiently, ht:: can do -vrork ~uickly and do it safely One 
must first learn the right Hay to perform his duties, then 
dispense them vith accuracy and speed, and in so doing safe­
ty is brought out as vell as economy- No efficient -vrorker 
is negligent in his performance of duty tt 

It is felt that the safety program has achieved highly satisfactory results in 
the short period of its existence Accidents of all kinds, including those 
which did not result in lost time, vore decreased from one for each 3,085 man­
hours worked in January, 1938, to one for each 15,089 man-hours worked in 
December, 1938, shoving a reduction of about four-fifths of the accidents in 
twelve months On the basis of the national code, Hhich covers only lost time 
accidents, the accident frequency vras reduced from 35 53 disabling injtlries per 
million :r.J.an-hours of vork for the calendar year 1938 to 21 62 for the first six 
months of 1939, a reduction of 39 15% On tho same basis, the accident sover­
i ty rate Has reduced from 4 31 days lost per 1, 000 man-hours of -vrork for 1938 
to 2.24 for the first six months of 1939, a reduction of 48 03% In 1938 tho 
field er.1ployees of the Department -vmr.k:ed a total of 15,195,841 man-hours with 
65,522 days lost from ac:cidents For the first six months of 1939 a total of 
7,676,492 man-hours were \TOrked with 17,204 days lost At such a rate the 
Department 1 s safety program should shm·T a gross oaving of some 30,000 days, a 
net saving of appToximately $110,000 

It may be of interest to knovr that contractors constructing the Department's 
projects have boon paying an average :premium rate of 11% for compensation in­
surance. Provid.ing exactly the same coverage for its employees, the Depart­
ment has had an expondi ture of slightly under 2%, vrhich includes all adminis­
trative costs, as well as compensation and medical. 

The Department sponsored a first aid contest ar:ong its employees vhich was con-
cluded last February Tho finals of tho contest bet1.rcen five tear.ls, winners 
of inter-district contests, vere held in the gymnasiuu of tlle University of 
Texas in Austin Competi.c.g in this contest vrcre 208 teams of six mon each, 
totaling 1, 248 er:1ployoes, or an average of eight teams for each of our tvrenty-
five districts HandsoKe medals donated by one of the Commissioners were 
awarded to the members of the wirilling teams in each district, and the American 
Red Cross contributed beautiful Eorglum medals to the members of the team -vrin-
ning tho final contest Everyone conceded that this contest resulted in a 
tremendous amount of good 
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The Department has records proving that more than thirty lives :tave been saved 
as the result of this first aid training As typical examples· 

(1) Two workmen cleaning out an old well adjacent to one of our construe~ 
tion projects were overcome by gas When discovered, they had been 
unconscious for some time and were rescued by employees of the con­
tractor constructing the projeet After approximately thirty min­
utes of artificial respiration both men vrere resuscitated by the De 
partmental employees 

(2) In another case, the twelve year old son of one of the Departmental 
employees, who had learned first aid from his father, came upon an 
accident on the highway in which a woman had received severed arter-
ies in bo"L.h arms This boy applied digital pressure, stopped the 
flow of blood, was lifted into an automobile with the lady, traveled 
several miles to the nearest hospital, and continued to hold the pres­
sure while the surgeon made necessary incisions and sutered the arter~ 
ies. 

(3) In another instan~e, three employees of the University of Texas, work­
ing on the construction of the McDonald o·bserva tory in the Davis 
Mountains, twenty miles from the nearest doetor, were critically in-
jured in an explosion of a box of dynamite caps Several maintenance 
employees of the Depar"Lment working on a road nearby vrere summoned, 
stopped arterial bleeding, splinted broken bones, treated for shock, 
etc , and were accredited by the doc:tor vri th having saved these lives 

Recognizing that the Texas Highway Department in the final analysis pays for 
accidents to employees of contractors, the Department extended the facilities 
of its first aid traini.ng and. safety program to the superintendents, foreman, 
and key men of ~ontractors ;,;or.k:ing out of the Department Many of the con-
tractors have availed themselves of this privilege, have had their key employees 
attend the safety meetings, and have accepted the facilities for first aid 
training. Some of the contractors have established effective safety programs 
of their own The Board of Insurance Commissioners of the State recently an­
nounced a reduction of 8 Bo/o in the compensation rate on road building In re­
leasing this announcement the Board said, 11 Intensive safety programs and better 
working conditions made possi.ble the cuts." This reduction in rate will mean 
a saving of approximately $100,000 00 per annum in the amount of compensation 
premiums paid by the Department through the medium of eontractors 

The success of the safety program is attributed to the fact that it has in 
every sense of the word been made an integral part of the general work program 
Every supervisory employee in the Department has been made to feel and to know 
that upon him res·cs the responsibi1ity fer accidents; that the promot:ton of 
safe practices and effieiency is a vi tal, integral part of everyday vror.k and 
not something that can be set aside and directed by some employee or emp1oyees 
whose so1e duty it is The degree of responsibility of each supervtsory em-
ployee, in this wor.k, i.s comparable to the general responsibJ.lity of the posi. 
tion which he occupies 

The following quotation from a letter of one of the District Engineers is typ­
ical of the reaction to the safety program~ 

11 I was particularly impressed by the deve1opment of ini­
tiative in the men themselves. The safety progra:m has 
resulted in a development of initiative and leadership 
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in the men and brought these characteristics to our notice 
in a vray tha. t cannot fai.l to result in increased efficiency 
in our regular vrork 

"This safety program and first aid work has served as a med­
ium for bringing the organjzation together on common ground 
and has undoubtedly made a vast improvement in the morale of 
the personnel " 
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VIII PROBLEMS OF THE TEXAS HIGHVlAY DEPARTMENT 

____ ooOoo __ _ 

1. Highway Finance 

___ ooOoo __ _ 

The revenue of the State Highway Department is derived almost entirely from 
motor vehicle license fees, gasoline tax collections, and federal aid, these 
three sources supplying 99.3% of the high1-ray revenue during the last fiscal 
year The distribution of receipts and disbursements of the State Highway 
Fund for the fiscal year September 1, 1938, through August 31, 1939, are shown 
in Table 1. 

Federal aid is an important source of highway revenue in Texas, receipts from 
this source during the last fiscal year totaling more than the receipts of the 
Federal Government from its 1¢ gasoline tax. Texas is in a favorable situa­
tion for federal aid on account of its large area and extensive mileage of 
rural mail delivery routes. On this account, Texas receives more federal aid 
than any other state. 'vlhile there is no obligation on the part of the Federal 
Government to appropriate money for highv1ay expenditure eg_ual in amount to its 
collections from the 1¢ gasoline tax, in the past this is approximately what 
has been done by Congress and. it is hoped that similar appropriations will be 
made in the future 

In addition to the 1¢ gasoline tax collected by the Federal Government, the 
State of Texas imposes a tax of 4¢ per gallon. A little less than half of the 
proceeds of the State gasoline tax goes into the State Highway Fund, however, 
the remainder going largely to the county and road district fund and the avail­
able school fund, as provided by legislative act. 

Table 2 shows the distribution of the revenue from special motor vehicle im­
posts, consisting of the motor vehicle license fees and the motor tax collec-
tions for the fiscal year ending August 31, 1939 These figures show that 
only 4o 2% of the revenue from these imposts goes to the State Highway Fund. 
This figure is only slightly larger than the 35.5% which goes direct to the 
counties or to the county and road district fund The remaining 18.3% goes to 
the available school fund and other non-high1.,ray purposes 

Referring again to Table 1, it is evident that approximately half (50 7ojo, to be 
precise) of the State highway revenue during the last fiscal year came from 
gasoline tax collections. The remaining half came almost entirely from motor 
vehicle license fees, which contributed 18.4%, and federal aid, which made up 
30-2%-

Table 1 indicates that highway expenditures are mainly for construction and 
maintenance of State Highways. These two items comprise 93.9% of the total, 
with 74.8% for construction and 19.1% for maintenance Dur:ing the past ten 
years the expenditure for maintenance has shown a downward trend, in spite of 
an increasing demand for maintenance. This increasing demand for maintenance 
is brought about by an increasing mileage on the State Highway System and the 
provision of additional services to the public, such as center stripes, warning 
signs, and improved maintenance of the shoulders and rights-of-way. It is not 
to be expected that a similar division of expenditure between maintenance and 
construction can be continued indefinitely. Highway improvements recently 
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constructed may oe serviceable for several years vith little ex:.:penditure for 
maintenance, -but if such a :policy •,.,rere t,o be r;ontinued indefinitcl_y, it. 'tlould_ 
reoult in deterioration of these facilitieo and. ~loss of a conoid_crablo part of 
the inveotmont represented. by them The Highwa;:r De1'artment is thus f'ac;od 1vi th 
the :probability of' a consid.erably increased_ mai.ntenance coot d.urins ttle next 
fev1 years '"ri thout o.ny diminution of the demand for nevr hicbvay ':onotru<;tio:n 

vlhen the Logiclature in lS32 d.iverted. the net :proceed.s from 1¢ of tho State 
gasoline tax from the State Highvay Fund. to a special fund. for the ret;irement 
of outstand.ing county and. road. diotrict bonds, i"t -..ras expected "tt1at. -r.tw d.iver 
sion vould be only temporary and that after a fm,.,r yoaro this LlOnoy vould return 
to the State Highvay Fund. However, the last Legislature perpetuated. the 
diversion by providing that all of this 1¢ of tho gasoline tax should. be used 
by the counties in accord.ance 1-1i th certain pro,ris5onc, not all of these provj_ 
sions being for highvay purposes (An outline of theco provicions is given in 
section 3 below ) 

Of the four otateo contjguous to Texas, three have a t;asolino tax hicher than 
that of Texas and the remaining state has a tax: oc:_ual to that of Texas Of 
tb.ese states, Louisiana hac the highest tax rate, this being 7¢ per gallon, and 
Arkansas follovs closely vith a tax of 6-112¢ per gallon Tho tax: in New 
Mexico is 5¢ and that of Oklahoma 4¢ per gallon Man;y of the other states 
have a higher gaooline tax than Texas Hhenevcr an autonobilo fror.1 a neighbor 
ing state travels in Texas it leaves a 4¢ tax for each callon of gaooline pur­
chased; vrhen Tex:as automobiloo travel in neie;hboring states they :pa,y a gasoline 
tax greater than the 4¢ charged in Texas It seems that to protect Toxano 
touring in adjoining states and. other states in the Union, it '-'Till be nccesoar;y 
to have a State gacoline tax ec;ual to the gaoolinc tax of theoe otatos Such 
an increase in the gasoline tax may be necescary in ord.er to rn.cet tho increas 
ing need for high1,ray construction and. maintenanr_:e both in rural and in urban 
areas 
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TABLE 1 

RECEIPTS AND DISBURSEMENTS OF THE STATE HIGIDlAY FUND OF TEXAS 
FOR THE YEAR ENDING AUGUST 31, 1939 

Balance State Highway Fund September 1, 1938 

Receipts 

License Fees 
Gasoline Tax 
County Reimbursements on 

Construction 
Federal Reimbursements on 

Construction 
Miscellaneous 

Total 

Disbursements 

Maintenance 
Construction 
Legislative Appropriations 
Investment - E~uipment, 

Lands and Buildings 
Miscellaneous and Sundry 
State Highway Patrol 
Other 

$ 7,874,902 46 
21,708,416 15 

62, 771. 79 

12,951,547.18 
254,463.05 

$ 9,046,693 84 
35,353,240 71 

552,084.50 

671,258,25 
826,940 30 
712,283.75 
120,719 89 

Balance State Highway Fund August 31, 1939 

Total 

24 

$ 9,164,117.89 

~42,852,100 63 

$52,016,218.52 

$47,283,221.24 

$ 4,732,997 28 

$52,016,218.52 

Per Cent 

18.4 
50.7 

1 

30 2 
6 

100.0 

Per Cent 

19 1 
74.8 
1.2 

1.4 
1 7 
1 5 

3 
100.0 



TABLE 2 

DISTRIBUTION OF REVEIIJUE FROM SPECIAL MOTOP. VEHICLE IMPOSTS IN TEXAS 
FOR THE YEAR ENDING AUGUST 31, 1939 

State Highway Fund. 

From Motor Vehicle License Fees 
From Motor Fuel Tax Collections 
License Fees Due from County 

Tax Collectors 

Counties and Road. Districts 

From Motor Vehicle License Fees 
From Motor Fuel Tax Collections 

Available School Fund. 

From Motor Fuel Tax Collections 

Other (General Revenue Fund., Motor 
Fuel Tax Enforcement Fund., Etc.) 

$ 7,874,902.46 
21, 708,416 15 

$11,918,944.94 
_1Qz_ 854' 20§!._.Qi 

Total Motor Vehicle and. Motor Fuel Collections 

25 

$29,600,389.24 

Per Cent 
of Total 

46.2 

22,773,152.98 35.5 

10,854,208.04 16.9 

897,200.86 1.4 ----

$64,124,951.12 100.0 



2. Sectional Interests 

___ ooOoo __ _ 

It has been renmrked on several occaoions that there are in Texas 254 county 
judges, 1,016 county commissioners, and innumerable city officials and chamber 
of commerce officials. Each one of these city and county officials has a 
different temperament, and it is necessary for the Righ-vray Co:r.nn.ission to deal 
with these many different temperaments in the course of the Department's busi-
ness An average of 45 delegations appears for each public hearing, and the 
re~uests presented by tho delegations uniformly are for the designation and the 
construction of high-vrays. Tho Commission extends every courtesy to delega­
tions at public hearings. 

Often a delegation is heard to state that other sections are receiving more 
consideration than their section. When the other section is heard from, sim­
ilar remarks -vrill be made about the first section. This is evidence that the 
Commission is being fair and impartial to all parts of the State of Texas. 
It is impossible to satisfy all of the delegations. A fair and impartial ar­
biter in making his decisions naturally will disappoint both sides to the ar 
bi tration. There could be no better evidence that the State Righ-vray Depart 
ment is acting in a fair and impartial manner concerning the various sections 
of Texas. 

The main problem confronting the Commission today is, of course, the matter of 
designating and constructing highways. It seems futile to continue to desig­
nate high<rays when there are already more miles on tho System than can bo con­
structed for a cons:iderable nuJUber of years. It vill be necessary either to 
increase the revenues of the State Highway Department, if the continual re­
~uests of delegations for designations and construction arc to bo complied vith, 
8r else it will be necessary to curtail and diminish such requests close to the 
vanishing point 
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3. The Counties 

___ ooOoo __ _ 

In 1932 the Legislature diverted the net proceeds from one cent of the State 
gasoline tax from the State Highway Fund to a special fund for the retirement 
of outstanding county and road district bonds, the proceeds of v1hich >Tero 
spent in the construction of roads vlhich l·rere then or at any time on the State 
Highway System. House Bill No. 688, which was passed by the recent Legisla­
ture, provides that all of this one cent of the gasoline tax shall be used by 
the counties as follov1s, in the order of 1)riori ty · 

1. To pay the annual principal and interest charges of the eligible 
bonds, including the unpaid bonds vrhich vmre spent on highvrays 
designated betl-reen the periods of September 17, 1932, and January 
2, 1939. 

2. A reserve fu,"'ld of $3,000,000.CO must be maintained by the Board 
at all times out of surplus funds. 

3. The remaining surplus shall be knmm as the "Lateral Road Ac­
count." Before the "Lateral Road Account" is allocated to tho 
counties, the Board shall determine the retroactive anounts paid 
by the COQ"'1ties as part of the State's obligations on princiral 
and interest payments for eligible bonds since January 1, 1833, 
and then credit the "Lateral Road Account" of such counties 1ii th 
the ar:1ovnt paid tovrard tho retirement of the eligible bonds since 
that date 

4. After such retro::tctive pa;yr.lCnts have been credited to the coun­
ties from the "Lateral Road Account," the remaining money in said 
Account shall be allocated to each county according to a fornula 
as follovs· 

l/10 on the basis of area 
zllo on the basis of lJOpulation 
3/lc on the basis of motor vehicles 
4/10 on the basis of lateral road mileage 

The moneys allocated to each county from the "Lateral Road Ac­
count" shall be used by the counties as follovrs: 

(1) For raying the annual debt service charges on bonds, uar­
rants, and other legal obligations iosucd prior to January 2, 
1939, the rroceeds of vlhich vrere expended in acquiring 
rights-of-vray for State designated highvrays. 

(2) Funds remainins in the county's Lateral Road Fund after the 
payment of said right-of-1vay obligations may be used by the 
county, under the direction of the Co~~~issioners' Court, for 
any one or all of the follo11ing purposes· 

(a) For the acquisition of rights-of-way for county lateral 
roads and for the pasllient of legal obligations incurred 
thereby prior to January 2j 1939. 
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(b) For the construction or improvement of county lateral 
roads . 

(c) For paying the principal, interest, and sinking fund 
requirements of any bonds or warrantc which were 
legally issued by such county or road district prior 
to January 2, 1939, the proceeds of vrhich were actual­
ly expended in the construction or improvement of 
lateral county roads. 

(d) For the purpose of supplementing funds appropriated by 
the United States Government for \L p , A. and P . W. A. 
highway projects, and for supplementing such other 
grants of Federal funds as IT~y be made available to 
the counties for county lateral road construction. 

(e) For the purpose of co-operating >·rith the State Highway 
Department and the Federal Government in the construc­
tion of Farm-to-Market Roads. 

5. Within 60 days after receiving notice of the amount of Lateral 
Road funds accredited to each county, the county must notify the 
Board of County and District Road Indebtedness of the manner in 
which it has exercised its option as to the one or more speci­
fied uses of said money permitted under this Act. 

Regardless of how the funds allocated to the county from the 
"Lateral Road Act" are used, the County Judge of each county 
must file vri th the Board, on or before October 1st of each year, 
a verified report showing the manner in which the said funds 
have been expended, the nature and location of the roads con­
structed, and such other information as the Board may require 
from ti~e to time. 

The Department has had a hard fight the last two years to prevent illegal regis­
tration of motor vehicles and retention of auto license fees that should come to 
the State Highway Department. The work of the Department, assisted by the 
Attorney General, has resulted in adding some $600,000.00 to the Department's 
Fund that for the last three years was kept illegally by the counties. 

In view of the fact that the counties receive proceeds from the State gasoline 
tax equal to one-half of that received by the State Highway Department and ap­
proximately twice as much of the net license fees as the State Highv1ay Depart­
ment, vlhile the State Highvmy System carries nearly three times as many vehicle 
miles as the county roads, -- in view of these facts it is evident that the 
counties are receiving more than their due share of the road user revenue. 
When this circumstance is considered along with the need for highway improvement 
in urban areas, the question of a more equitable redistribution of this revenue 
is immediately raised. 
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4 Mtmicipalities 

___ ooOoo __ _ 

In building a high-vray system ado qua te to the needs of motor vehicle traffic, 
the first and inescapable need -vras for the construction of roads, passable 
under all conditions of weather, betvreen the important centers of population of 
the State This work is not yet complete There is on the State Highvray 
System a total of 5,500 miles of highways that are not yet dustless, all 
vreather roads, and the estimated cost of paving these sections is 
$217,600,000 00- The high-vray system >rill not entirely serve its purpose until 
these gaps are closed 

In order to join the centers of population as ~uickly as possible with all 
weather roads, a policy was resorted to which, while necessary at the time, has 
resulted in the creation of a great many miles of the high>vay system that are 
now considered obsolete. It is estimated that fully 5,500 miles of the State 
Highway System are now obsolete and that the reconstruction of those obsolete 
roads to meet the current needs of motor vehicle traffic will cost approxinate-
ly $139,100,000 00 This program of modernization constitutes the most pres-
sing need for highway funds at the present time 

If the experience of the more densely po:9ulated states of the Northeast can be 
trusted, it can be expected that after the completion of the gaps and the re­
construction of obsolete portions of the rural State High-vray System the next 
problem of major importance will be found in the congested regions in and about 
the centers of population, particularly the larger ones Already this condi~ 
tion is ~eginning to make itself felt in the larger cities of Texas and, indeed, 
in a ntMber of the snnllor ones. 

Hhile the State Highvay Department has not in tho past had funds available for 
the improvement of highvray routes through munici:pali ties, except in a fov emer­
gency conditions, tho inadequacy of the facilities provided by most of tho 
municipalities for trans-city highway traffic is evident. 

In the case of the smaller tmms, the problem could be economically solved by 
tho building of by-pass routes -vri th convenient connections for those who have 
business in tovm. These b;y -pass routes, -vrhere justified, -vrould not only serve 
the interests of the through traffic, but would help to relieve congestion and 
promote safety on the streets of the tovms. The construction of such routes, 
when proposed by the Sta to Highvray Department, has freo_uently met with loud 
opposition from urban interests. This opposition, short-sighted as it must 
appear, has succeeded in preventing the construction of ·improved facilities at 
a number of to-vms in the State The continuance of this opposition consti-
tutes an important obstacle to the extension of safe and economiGal high-vra;y 
transportation in Texas. 

In the case of the larger cities, ho-vJever, it is no-vr knmm that the const,ruc 
tion of by-pass routes does not adequately solve the problem A by-pass route 
is justified in case the through traffic at a to-vm is large in proportion to 
the traffic having origin or destination in the to-vm, or desirous of stol"Jping 
there. In tho case of the larger cities, most of the high1vay traffi_c in their 
immediate vicinity has origin or destination in the city, and the volume of 
through traffic is small in proportion. Recent studies made by tbe Public 
Roads Administration indicate the desirability of limited access highvm,ys cut·· 
ting through the hearts of the cities. It has been proposed that those trans·· 
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city express highways be either elevated or depressed to avoid interference 
from cross traffic. It is also proposed that the right of access be withheld 
from adjacent property to prevent these highways from becoming congested from 
adjacent development like the other city streets. Whether the time is yet 
ripe for the consideration of such facilities in the larger cities of Texas 
has not yet been determined, but it appears that the cities are not prepared 
to undertake such an expensive improvement program, and the Highway Department 
could not undertake such a program without an increase in the gasoline tax. 

It is to be expected that in the future, after the rural part of the State 
Highway System has been completed and brought up to date, the most pressing 
problems of highway improvement will be in the larger cities and their vicin­
i ties. At such points we must plan for superhighi·ray construction, for 
multiple-lane divided surfaces, for elevated and depressed roadvrays, for 
clover leaves and other grade separation structures, and for the various other 
improved facilities vhich contemporary engineering has produced in response to 
the ever-increasing demands of motor vehicle traffic. 
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