
THE SYSTEM: K3VX2W iHD FQHECAST 

E e a ^ s "by Francis C. Turner, Director of Public Eoads, Federal Highway 
Administration, U .S . Bepartiaent of Transportation^ a t a luncheon meeting 
c f the National Capital Sect ion, American Society of C i v i l Engineers, 

•mhington , November 1 4 , 1967 (YWCA) 

X am g lad t o be ^itfa you today and e s p e c i a l l y g lad that you asked 

me t o t a l k about the i n t e r s t a t e System, or the National System of 

Inters ta te and Defense Highways, as i t i s o f f i c i a l l y t i t l e d . 

This i s the glamor System of tfee Federal-aid highway program, the 

System o f super la t ives , the one which captures the imagination of the 

general public and the continuing a t tent ion of the feature -writers. 

But despite a l l the p u b l i c i t y and the widespread i n t e r e s t i n t h i s 

41 , 00C - s&le network the In ters ta te System program i s by no means we l l 

understood by the general p u b l i c , by the Esotorists vbo are paying f o r i t , 

nor even by some persons i n high p laces who are store or l e s s d i r e c t l y 

involved. 

Myths and ssdsconeepticns have aocscsEpanisd the program throughout 

i t s h i s t o r y , sanetimes harsslessiy, sometimes -with damaging e f fec t* I ivon't 

t r y to catalogue a l l of the misconceptions i n t h i s b r i e f t a l k but to 

concentrate on j u s t one; that the program sprang up eduiost spontaneously 

or as i f by magic i n the Federal-aid Highway Act of 1956 . 

I chose t h i s part icu lar misconception because i t s implicat ions have 

caused us trouble in the past* ind for reasons s/hich I Trill mention l a t e r , 

w jssy be reaching a s e t o f conditions where i t could cause us trouble 

again. Back in 2S£3., ^hen were having financing d i f f i c u l t i e s , an 

e d i t o r i a l in a respected publ icat ion al leged that the In ters ta te program 
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was " threw together" and " ^ p e r f e c t l y conceived," Ma t h i s , i t was s a i d , 

was a t the root of our problems. 

Nor i&s t h i s a lone voice i n the wi lderness . I t echoed a f a i r l y 

widespread opinion, held even by ease i n f l u e n t i a l numbers of Congress. So 

p a r t l y because of the danger of t h i s sjisconception and p a r t l y because I 

think you w i l l f ind i t o f i n t e r e s t , I want t o spend a few minutes g iving 

you a capsule h i s tory of the long years o f ^ork that culminated i n the 

In ters ta te program as -m know i t today. 

F i r s t , though, a word es t o the s tatus of the program. Ihe States 

now have -well over 24,0QG miles of the Inters ta te System open t o t r a f f i c 

and construction i s under -way on near ly 6 , 0 0 0 isore m i l e s . Engineering o f 

r ight -of -^ay acqui s i t ion i s in progress on about another 9 , 7 0 0 la i les . Ihus , 

•work has been completed or i s i n some stage o f progress on 3 9 , 7 0 0 sailes of 

the projected 4l,Q0Q.-*aile System, That leaves l e s s than three percent of 

the siileage which has not advanced beyond the preliminary s tage . 

Msst , but not A l l , o f t h i s phys ica l progress has been made since and 

under the Federal-aid Highway Act of 1 9 5 6 . That l e g i s l a t i o n , as you know, 

marked a s i gn i f i cant milestone in the h i s t o r y of Federal-aid and of Federal 

highway f inancing. I t broke with t rad i t i on in many respec t s . I t provided 

for a 9 0 percent Federal contribution t o the cos t o f the Inters ta te Systen 

and departed from the t rad i t iona l fixed-formula method o f apportionment i n 

favor of a asethoa based on -'needs." For the f i r s t t ime, i t provided for 

the completion of an ent ire highway network and made provis ion for i t s long 

range f inancing. I t required the establishment of the design c r i t e r i a for 

the System and in some ways defined them. Probably most i sportant of a l l , 
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i t es tabl i shed a Highway Trust Fund, financed by highway user t s x e s , from 

which the Federal governtaent has since paid a l l Federal highway a i d to the 

S t a t e s . 

These new pr inc ip les were the culmination of s tudies and reports 

going back a t l e a s t 20 y e a r s . As a matter of f a c t , a good case could be 

made that the Inters ta te System and i t s unique features -were the evolutionary 

products o f the tfhole pas t experience i n road research, design, financing and 

construction. But tiais i s something l i k e saying that the evolution of the 

motor vehic le began -with the invention of the ^heel . I t ' s true but not 

e n t i r e l y germane, 

There had been much t a l k about transcontinental highways i n the 

twenties , although most of the t a l k involved the by-passing of a l l c i t i e s 

so that theSx pr inc ipa l function would, be t o serve long distance t r a f f i c . 

There were a l s o some proposals i n Congress that studies be made for one or 

another individual superhighway l inking some eas t coast c i t y with a -west 

coast c i t y , or running from the Gulf of Mexico to the Great Lakes. 

But the f i r s t d irec t s tep toward the establishment of an Inters ta te 

System was taken in 193S. In that year Congress asked the Bureau of Public 

Boads t o study the f e a s i b i l i t y of a to l l - f inanced system of three east-igest 

and three north-south cross-country superhighways. The study -was undertaken 

with the a id of the State highway departments and w s reported to Congress 

i n 1939 in the publ icat ion , , : T o l l Roads and Free Roads," 

The f indings ivere negative as to the se l f -support ing p o s s i b i l i t i e s of 

much of the proposed 1 3 , 0 0 0 - s a l e t o l l road system. But the study vjent on t o 

explore and document th© need for a system of interregional freeways, -with 



connections through and around c i t i e s . I t proposed a network to ta l ing 

2 6 , 7 0 0 mi l e s , with the Federal government contributing sore than i t s 

t r a d i t i o n a l 50 percent share o f the c o s t . 

In 1 9 4 1 , President Franklin D. Roosevelt appointed a nat ional 

Interregional Highway Committee t o pursue t h i s concept. Then in 1943> 

during World VJar I I , Congress requested the Bureau of Public Roads t o issdce 

a study of the need f o r e nationwide expressway system. This %isa& the 

Bureau w r t e d not on ly -adtfa the Stats highway dep&rtiaents but "sith the 

appropriate Cossuittees of Congress t o produce a s i n g l e , landmark report 

cu l led ^Interregional Highways," which was presented to Congress and the 

Chief Executive in 1944 . 

The study gave deta i led consideration t o systems of varying lengths , 

and f i n a l l y recommended, on tha bas i s of the c r i t e r i a appl ied, a network 

to ta l ing 3 3 , 9 0 0 .silies*. the report a l s o foresaw the need f o r an -additional 

5 , OCX) miles o f a u x i l i a r y urban routes , bringing the t o t a l proposed system 

t o about 39 ,000 s a l e s , o f which about o n e - f i f t h would be i n urban areas . 

High standards of geometric design and f u l l access control vrere 

recosaaanded to assure s a f e t y , e f f i c i e n c y and the continued t r a f f i c capacity 

of the proposed expressways, as ^ e l l as the protect ion o f the enormous i n ­

vestments involved. 

Acting on the bas i s o f the 1939 and 1944 report s , Congress i n the 

Federal -a id Highway Act of 1944 c a l l e d for the designation of a National 

System of Inters ta te Highways, l imited a t that tinte to 4 0 , 0 0 0 B i l e s and » , * 

"so located as to connect by routes , as d irec t as p r a c t i c a l , the pr inc ipa l 
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metropolitan areas , c i t i e s , and indus tr ia l centers , t o serve the nat ional 

defense, m\& to connect a t su i tab le border points vain routes of continental 

ia^ortance. • , n 

The system routes were t o be se lected by the S t a t e s , -with the approval 

of -the Bureau of Public Beads, end were to be incorporated in to the Federal-

aid primary system i f they were not already included, Aasd so the long and 

tedious process of route s e l e c t i o n began.. By the end of 19.^4 the States had 

proposed 43*000 mi les of main routes for inc lus ion i n -the Systea. Cr i ter ia 

for s e l ec t i on included service t o c i t i e s ®n& rura l population, to jsanufactur-

ing and agr icu l tura l production, to concentrations of motor vehic le ownership 

and t r a f f i c , and t o nat ional defense. Addit ional c r i t e r i a l a urban areas 

included consideration of need f o r through and circumferential routes and 

the i r re la t i on t o land use , urban planning and c i v i l defense. 

There followed much discussion aroong the Bureau, the States and the 

Department of Defense, and en August 2f 194,7, the general routes f o r the 

System w r e announced. They t o t a l e d y7,10Q m i l e s , including 2 ,900 n i l e s i n 

urban areas . The remaining mileage vrithin the 40,000-siile l imi ta t ion was 

reserved for auxi l iary urban routes . 

Again in consultation isith the States and the Department of Defense, 

the general locat ions of 2,300 miles o f urban circumferential and d is tr ibut ing 

routes were designated on September 1 5 , 1955 . 

I think ^hat I have said so f ar may indicate that the Inters ta te 

prograra «as neither ''thrown together" nor "imperfectly conceived. w But l e t 

me backtrack a moment* Some short and scattered sect ions of the Inters ta te 

System were already beginning to take shape under the regular postwar highway 
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program authorized b y Congress. During the f i s c a l years 19-46-53, *xo 

spec i f i c amounts -were a l located t o the In ters ta te but the States eossnitted 

f a i r l y substant ia l amounts of the ir ABC money t o the System, 

In 1952 a token $ 2 5 m i l l i o n was authorised f o r the In ters ta te System 

for each of the f i s c a l years 1954 and 1955 , on the t r a d i t i o n a l 50-50 

Federal-State cost sharing b a s i s . In 1954* Congress authorized $175 m l l i o n 

f o r the Inters ta te for each of the f i s c a l years 1956 end 1957 , and ra ised 

the Federal share to 60 percent . 

During t h i s postwar per iod, i n 1948 t o be p r e c i s e , Congress as&ed 

the Bureau of Public Roads t o sa&e another study — t o include the status 

of the In ters ta te System and the re lat ionship of highways to the nat ional 

defense. This study, reported i n 1949 as "Highway Heeds of the national 

Defense," pointed out the c r i t i c a l def ic ienc ies o f the Inters ta te routes 

and suggested that siuch of the System could be developed by reconstruction 

and -vridening of ex i s t ing highways and by u t i l i z i n g ex i s t ing bridges . These 

expedients l a t e r proved t o be impractical i n the l i g h t o f astronomically 

mounting t r a f f i c volumes. 

In 1954 the l a t e Francis V. du Pont, then Cosnaissioner of Public Boads, 

tocfc an act ive i n t e r e s t i n the In ters ta te program and nexaed an Informal 

Advisory Coisaittee t o -work with him in studying the whole problem i n depth. 

The C o m l t t e e discussed not only the advantages, the disadvantages and the 

r i sks involved in undertaking the type of In ters ta te System under conteaspl&tion, 

but a l so vent i n t o various poss ib le financing methods, including the sa le of 

bonds. 

The f i n a l recommendations of the Committee included these basic 



1 . That the prograa should be undertaken and that the System 

should be so planned and financed that each State would f i n i s h i t s 

port ion of the Inters ta te s i imltaneously . 

2 . That the Federal contribution t o 'the program raild have t o 

be i n the neighborhood of 9 0 percent i f par t i c ipat ion by a l l States TC&S 

t o be secured. 

3 . That the program should be carried on through the t rad i t iona l 

Bureau-State highway departaient partnership. 

4 . That there should be no compromise i n the pr inc ip le of control led 

access , nor in the highest poss ib le design standards f o r the Systejs, 

In 1954 President Eisenhower ca l l ed for a : ,grand plan" for highway 

development i n a message t o the Governors* Conference, He a l so appointed 

an Advisory Committee on a National Highway Program, headed by General Lucius 

2 . Clay, In the same year Congress asked the Bureau t o make two more s tud ies , 

which -were reported i n the spring of 1955» One, ca l l ed "Needs of the Highway 

Systems, 1955 -84 ," estimated the cos t of the In ters ta te System at $ 2 3 . 2 

b i l l i o n , not including the 2,300 miles of aux i l iary urban routes . (Later 

the cos t of these *ese estimated a t some $4 b i l l i o n , f o r a t o t a l o f about 

$27 b i l l i o n for the System then contemplated.} 

The other study, t i t l e d "Progress and F e a s i b i l i t y of T o l l Roads and 

Their Relat ion t o the Federal-aid Program," indicated that some 6 , 7 0 0 miles 

of Inters ta te routes could be success fu l ly financed by t o l l s , but re i terated 

the pr inc ip le es tabl i shed i n the Federal-aid Road Act of 1916: that roads 

b u i l t with Federal-aid should be t o l l - f r e e . I t d id , however, reconsnend i n ­

c lus ion i n the In ters ta te System of t o l l roads which met In ters ta te System 

standards, i f there -were reasonably s a t i s f a c t o r y n o n - t o l l bypass roads . 
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In 1955 the Clay Coraralttee submitted i t s report t o Congress, I t 

proposed a 10-year nat ional highway program t o be financed through a 

Federal Corporation ^hich would issue long-term bonds t o be repaid over a 

32-year period from the ex i s t ing two-cent motor f u e l tax , 

After considerable debate and maneuvering, the measure ^as defeated, 

l a r g e l y because of the high i n t e r e s t cos t s on the bonds and the f a c t tha t , 

i n e f f e c t , i t removed f i s c a l contro l of the program from the hands of 

Congress, 

Ihe 1955 act ion ms only a temporary setback, however. In the 

fol lowing year Congress passed what we r e f e r to as the Federal-aid Highway 

Act of 1956 . Actua l ly t h i s i s the name of T i t l e I o f twin Acts , T i t l e I 

dealing with the l e g i s l a t i v e features and Ti t l e - I I covering the financing 

features and the establishment of the Highway Trust Fund. 

The 1956 l e g i s l a t i o n declared i t e s s e n t i a l i n the nat ional i n t e r e s t 

t o provide f o r the e a r l y completion of the Inters ta te System, In recognit ion 

of i t s importance t o the nat ional defense, i t s name rais changed t o the 

National System of In ters ta te and Defense Highways, Because Congress 

thought some addit ional and urban connections might be necessary, the 

authorised length was increased from 40 ,000 t o 4 1 , 0 0 0 m i l e s . 

The Federal share of the cos t -was s e t general ly a t 90 percent T?ith 

provis ion f o r ra is ing t h i s t o as high as 9 5 percent i n States having large 

areas of Federal public lands . The apportionments of Inters tate funds 

•were to be made, a f t er the f i r s t three years of the program, on an e n t i r e l y 

new bas i s of needs. This meant that any S t a t e 1 s share of the annual Federal 

Inters ta te funds would be based on the r a t i o that prevai led between the 
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cos t o f completing the System within i t s "borders and the t o t a l cos t o f 

the System nat iona l ly . Tims i f a State estimate as approved by the Bureau 

of Public Roads was three percent of ths U. S . t o t a l estisaate, i t -would 

receive three percent of the t o t a l In ters ta te apportionment for a given 

year , the Act required a s e r i e s of periodic cos t estimates as a kind of 

s e l f - correc t ing device whereby any inaccuracies i n one estimate resu l t ing 

i n inequi t ies t o a State could be compensated f o r i n a l a t e r est imate . 

The construction program was placed on a pay-as-you*-build bas i s 

through an increase i n the Federal motor f u e l tax and the imposit ion of 

other new or increased highway user taxes such as those on new commercial 

v e h i c l e s , t i r e s and recap rubber. 

This i s the basic l e g i s l a t i o n under i?hich we are operating today 

although i t has been amended many times i n accordance with new estimates 

of the cos t o f the System, new concepts of the functions i t should perform, 

and constant reappraisal o f i t s long range adequacy i n terns of e f f i c i e n c y , 

s a f e t y , e s the t i c s and integrat ion -with other modes of transportat ion. 

X w i l l deal only b r i e f l y with the successive estimates of cost o f 

the System — p a r t l y because the subject i s too ccaaplex t o be covered i n 

a luncheon t a l k , and p a r t l y because there i s a question-and-answer period 

in which I w i l l ba g lad t o give as much or as l i t t l e d e t a i l as you wish on 

t h i s and other technical matters . However, s ince the matter of cost e s t i ­

mates i s one of the l e a s t understood features of the Inters ta te program, I 

want t o spend a minute on i t . 

We are now operating on an estimate of $46,8 b i l l i o n , including $42 

b i l l i o n Federal and $ 4 . S b i l l i o n State funds. This i s up from an o r i g i n a l 
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estimate of $ 2 7 , 6 "billion made in 1955 and a more recent and r e a l i s t i c 

estiisate of $41 b i l l i o n made i n 1958 and confirmed i n 1961 . Construction, 

r ight-of-way and engineering cos ts have gone up considerably over the 

years but the pr inc ipa l reasons for the counting estimate of cost l i e i n 

sore enlightened concepts of the purposes and functions of the System. 

The l arges t element of increase has cozae about through changes i n the law 

or pract ice resu l t ing i n be t t er and safer design, through more r e l i a b l e 

t r a f f i c forecast ing , and through more deta i led loiowledge of s i t e conditions 

and needs, 

Soiae of the s p e c i f i c fac tors f iguring i n the increase are; 

A change froa the o r i g i n a l , f ixed 1975 design year t o a schedule 

under which the Inters ta te sect ions are designed f o r the types and volumes 

of t r a f f i c forecast f o r 20 years a f t e r the s t a r t o f construction. 

Added t r a f f i c lanes , interchanges and separation s tructures . 

Wider shoulders on long br idges . 

Heavier design of pave&ents to lengthen the i r service l i f e , 

Spec i f ic routes added t o the System and major route adjustments. 

More deta i led knowledge and information in roadway elements such as 

excavation, embankments, drainage s tructures , u t i l i t y adjustments, roadside 

iinprovessents and s igns . 

In ters ta te routes are c o s t l y . On the bas i s of the 1965 est imate , the 

average cos t per mile of the System was calculated at $ 1 , 1 7 0 , 0 0 0 , with an 

average for rural areas of $732 ,000 and f o r urban areas , of § 3 , 7 3 9 , 0 0 0 . Some 

urban mi les run as high as $50 .million or more-^ey railft. Of the t o t a l e s t i ­

mated cos t of the System as of 1965* about 3 percent would go for preliminary 

engineering, 16 percent for right-of-way and SI percent for construction. 
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Construction includes such items as scae 12,GOG interchanges and 

snore than 25,000 other grade separation structures* Just during the past 

f i sca l year the Bureau of Publ ic Roads reviewed plans at the contract 

stage for 2,460 Interstate bridges totaling about 130 miles in length. 

Construction involves such projects as —• to take a, spectacular exszaple — 

the Straight Creek Tunnel on Interstate 70^ about 60 a i l e s west o f Denver, 

This 9,000-foot tunnel wi l l be the f i r s t in the -world to be buil t at an 

elevation of II,COO fee t . The conpleted f ac i l i t y w i l l shorten travel by 

about 10 miles between Denver and points -west and w i l l eliminate driving 

hazards, The existing route through Loveland Pass 3ms severe ^esther 

conditions, high snow aecumlations and avalanches for s ix months o f the 

year, with temperatures coasaonly reaching 50 degrees below 2ero, 

The building of the Interstate System i s not only cos t ly , but 

ec£g?llc&ted. State, county and c i t y lines are crossed, and a l l o f these 

governments, as -well as the Federal Government, are concerned with route 

locations and their e f fec t s . Over SO percent o f the ^rstea i s being bui l t 

on new location. In seine cases an existing road i s being reconstructed and 

used as one roadway, and another roadway i s being bui l t alongside to iaake a 

divided highvmy. In other cases, only control of access or new interchanges 

are needed. 

The general public finds i t d i f f i cu l t to realize why the construction 

of an Interstate route seems to be an inter&dnable process* Bit future 

t raff ic needs nmst be estiiaated and economic and social effects studied; 

detailed locations mist be selected to best serve these purposes^ the ideas 

and plans o f c i t i e s and counties siust be considered and coordinated; public 

hearings (at least one and maybe two) are held to give cit izens an 



- 12 -

opportunity to express the ir opinions; surveys and plans must be made and 

bridges and complicated interchanges designed; r ight-of-way and access 

control must be acquired — a l l of these before a shovel ful of earth i s 

moved. 

But i f the process i s c o s t l y and slew, the investment in money and 

time pays o f f many thousand-fold when an Inters ta te pro jec t comes in to use . 

the sect ions already opened are proving t o be 2 1 /2 times as safe as o lder 

roads with comparable t r a f f i c . Based on t h i s experience, i t i s conservatively 

estimated that the completed System m i l save S.OOO l i v e s per year . Economic 

benef i t s t o highway users are expected t o t o t a l some $11 b i l l i o n during the 

f i r s t year of the completed Inters ta te System. These benef i t s accrue from 

lower operating c o s t s , time savings, lessening of the s t ra in and discomfort 

of driving and reduced accident c o s t s . The savings f igure out to about 

SplQO a year f o r the average automobile, about §900 a year for a 22 1/2 ton 

combination, and about $ 2 , 2 0 0 for a 33-ton combination. 

That brings me back t o the estimate of cost of the System. I t i s no 

secret that the present $ 4 6 . 8 b i l l i o n estimate i s not enough t o complete the 

System anywhere near on schedule i n \ 9 7 % » In accordance -with a Congressional 

d i r e c t i v e , the Bureau i s putt ing the f in ishing touches on a nev? estimate 

that m i l be submitted t o Congress i n January, This estimate w i l l be higher 

and w i l l r e f l e c t not only increased construction c o s t s , but new sa fe ty 

features and even higher design standards. In b r i e f , the estimate we w i l l be 

submitting i n January 1968, w i l l be based upon a far d i f ferent System than 

was contemplated in 1956 , 1958, 1961 or even 1965 , Probably of greater 

s ign i f i cance , i t w i l l be ac tua l ly part of a much broader report , a l s o to 
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"be submitted i n January and every second year thereaf ter , on the highway 

needs of the Hation. This w i l l be of treiaendous s igni f icance i n shaping 

the future of the highway program. 

.Among other things i t w i l l include a review of the ex i s t ing Federal -a id 

systems and consideration c f need changes; an analys is o f present and 

ant ic ipated future def ic ienc ies i n the rura l and urban networks; and analys i s 

o f the needs for future highway isrproveraents as reported by the State h i g h ­

way departments; and a discuss ion of highway f inancing, ex i s t ing trends and 

future opt ions . 

This covers a snultitude of problems. In connection with the report , 

a nationwide system c l a s s i f i c a t i o n was conducted, incorporating 6 6 , 0 0 0 miles 

of the saost important rura l corridors not included i n the present Inters ta te 

System. The study of t h i s mileage was developed i n three increments with 

the purpose of providing a fac tua l bas i s f o r considering the p o s s i b i l i t y of 

( l ) Expanding the In ter s ta te System, (2 ) Establ ishing a new Federal-aid 

system intermediate i n function between the In ters ta te and the other mileage 

in the present Federal-aid pri&ary system, or ( 3 ) a combination of both. 

2 am not going t o forecast the f indings of the study but no doubt 

soae additions to the present Inters tate System w i l l be proposed. I t i s 

certa in that many more mi les o f freeways w i l l be needed under some type of 

program, e s p e c i a l l y in the urban areas , where most of our people l i ve and 

urbanisation continues to increase a t a troublesome r a t e . By 1990 i t i s 

predicted that we w i l l have some 220 an-llion people l i v ing in urban areas — 

snore people than we have i n the ent ire United States today. 

So our plans for future road networks saist be accomodated p a r t i c u l a r l y 

t o t h i s ever-increasing urbanization, and the assessment of highway needs 
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that w i l l emerge i n our report next January w i l l he heav i ly weighted toward 

that end. 

Whatever the new estisiate of cos t o f the Inters tate System may b e , 

and whatever recommendations are made as to i t s future , you may be sure 

of one thing: iu?ter some 30 years of studying i t , reporting on i t to 

Congress, winning the l e g i s l a t i o n to advance i t toward completion, and 

a c t u a l l y building i t , our reports to Congress in January w i l l c er ta in ly not 

have been "thrown together" or " imperfect ly conceived." 


