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The Elonorable Samuel K. Skinner 
The Secretary of Transportation 

Dear Mr. Secretary: 

Over the next few months the Congress will begin deliberating on the 
reauthorization and funding of possibly $90 billion for a 5-year federal 
highway and mass transit program. As traffic congestion escalates and 
highways and bridges continue to exhibit significant deficiencies, there 
is considerable debate about the appropriate government role in and 
I ypc of funding for surface transportation pi-ograms. These programs 
are designed to provide federal funding assistance to state-administered 
programs. To stimulate discussion among principal participants and 
search for a c’onscnsus on reshaping the nation’s surface transportation 
programs, we held a seminar entitled “Xew Directions in Surface Trans- 
portation Infrastructure” on June 20, 1989. This seminar brought 
together 19 nationally known transportation authorities representing 
the major segments oft he surface transportation infrastructure 
industry. 

While the focus of our seminar was to exchange ideas and opinions 
about the key issues associated with reauthorizing federal surface trans- 
pottation programs, thts insights obtained are also relevant to the formu- 
lation of a national transportation policy. Accordingly, we briefed your 
Xational Policy Tcatn Director and other senior transportation officials 
on the issues discussed at the seminar, including (1) the nation’s increas- 
ing traffic congestion problems and deteriorating transportation infra- 
structure, (2) the appropriate federal role and funding mechanisms, and 
(3) opportunities to look beyond single-mode transportation boundaries. 
WC have synthcsizcd those key issues in this report to you. 

Two specific surfacca transportation problems-traffic congestion and 
road and bridge d~~tc~riorat ion-received near unanimous mention as pri- 
orities facing the nation now and in the decade to come. To address 
these problems our seminar experts believe that policy makers must 
focus on ways to maximize and prolong the life of existing transporta- 
t ion rc’sources through improved management techniques and applied 
rkasearch. 
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Unfortunately, this change in commuting patterns is outpacing the abil- 
ity of mass transit and existing roads to support current travel 
demands. As work destinations become more scattered in the suburban 
areas, it is increasingly difficult for public transit to meet the needs of 
commuters. Moreover, greater numbers of commuters who drive are 
competing for the use of the roads. FHWA statistics showed that the 
number of workers had risen from 59 million in 1950 to 110 million in 
1986. 

To help alleviate congestion, expert,s agree that emphasis must be placed 
on maximizing the transportation resources already in place. FHWA 

reported that 62 percent of all congestion resulted from nonrecurring 
delays such as accidents and disabled vehicles. Incident management 
systems, designed to quickly identify and remove traffic disruptions! 
c,ould, by some estimates, reduce traffic congestion by 50 percent. 
Another option is the Advanced Vehicle Elighway System, which equips 
motorists with electronic monit,oring devices for use in communicating 
t imcly traffic information. Motorists can then alter their routes to avoid 
c,ongestion. Federal efforts to reduce congestion, however, are hampered 
by the uncertainty of t h<s sources and amounts of funding for such 
c,l’forts. according to one of our recent reports.’ 

Significant Now that construction of the Interstate component of the federal-aid 

Deterioration of Roads 
highway system is nearing completion, the battle facing the nation is to 
maintain and prcservc this system, according to the Executive Director 

and Bridges Is of the American Association of State Highway and Transportation Offi- 

Occurring vials. Nationally, FIIW\ rtlpot-ted. pavement, and bridge deficiencies affect 
almost 12 percent of thrl Interstate and over 45 percent of the nation’s 
bridges. IIowcver, focusing on the average national pavement and 
bridge conditions obscures the considerable variance in conditions from 
state to state. For instance. according to FIIWA, the percentage of defi- 
cient rural Interstate pavement ranges from 0 to 42 percent in the 
states. Likewise, the pclrc’c‘ntage of deficient bridges among states ranges 
from 6 to 6 1 percent. 

Although FII~K reports i hat some progress has been made in addressing 
these problems on an aggregate level, highways and bridges continue to 
exhibit deficiencies. For instance, while the total number of deficient 
bridges has declined catcall since 1982. the number of deficient bridges 
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Transportation experts explained that the first tier could provide fed- 
eral funding for highways of national significance.‘! The second tier 
could provide funding for other federal-aid highway and bridge pro- 
grams through block grants. 

Block grants allow states to identify and address their own unique sur- 
face mobility requircmerus. Given the changing needs of the nation’s 
transportation system. block grants can be an appropriate alternative if 
funding is adequate and strategic planning is appropriate to the nature 
and size of the problem, according to the Chief Operations Officer and 
General Manager, Southeastern Pennsylvania Transportation Authority. 
But he sees the downside of block grants as being inadequate funding. In 
1985 we reported that. under seven block grant, programs, states 
obtained greater authority to set program priorities, yet states generally 
received fewer federal funds than under the former categorical 
programs. 1 

Transportation block grants arc currently being tested in five states. 
Authorized by Section 137 of t.he Surface Transportation and IJniform 
Relocation Assistance Act of 1987, the demonstration program allows 
five states greater administrative and funding flexibility for several fed- 
eral programs.’ We are reviewing this demonstration and expect to issue 
a report in the spring of 1990. 

Interest in Toll Current revenue sourctls are not expected to meet projected transporta- 

Financing Is Growing 
lion needs. In 1987, federal, state, and local highway revenues totaled 
SM.5 billion, but current estimates of future highway needs are as high 
as .cj 1 17 billion anmmlly~. Given these projections, alternative funding 
strategies, such as tolls. arc being viewed with mounting interest. The 
1)roponents of toll financing claim that tolls represent an exact form of 
pay-as-yougo financing. Other experts disagree, citing tolls as a form of 
double taxation becausrb users already pay fuel taxes to fund highway 
construction and preservation Other drawbacks to toll use cited by 
F’I I\M and highway users’ representatives are the delays and increased 
l’i~el consumption caused by waiting at toll plazas. 
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respond effectively to growing congestion. Intermodal transportation 
planning and investment would allow for trade-offs and interactions 
that could result in transportation needs being more effectively met. 

It is no longer possible for the nation to make transportation investment 
or planning decisions in a vacuum, according to a spokesperson for the 
American Public Transit Association. This official believes that the 
nation is not being well served because of the “separateness” in trans- 
portation planning, programming, allocation of funds, construction, and 
maintenance activities. Further, he said that there are too many catego- 
ries of funds driving independent decisions, which leads to too few 
trade-offs and too little flexibility in how the money is spent. 

The Executive Director of the American Association of State Highway 
and Transportation Officials underscored the need to recognize the reli- 
ance of the transportation modes on each other, because no one mode 
can meet the nation’s diverse transportation requirements. He said that 
state and federal planners must take into account the individual capabil- 
ities of each mode, and how the modes relate to each other. 

Transportation planners must also consider the environmental impacts 
of transportation policies. Forecasters predict that the number of miles 
motorists travel will continue to increase, resulting in greater emissions 
of environmentally damaging gases. Air pollution created by emissions 
is a serious problem in many metropolitan areas. Finding solutions to 
this problem must be given more attention. 

The Congress is considering solutions to environmental problems caused 
by vehicles through the deliberations on the reauthorization of the Clean 
Air Act. The act and its amendments require the Environmental Protec- 
tion Agency (EPA) to est,ablish air quality standards for air pollutants, 
set deadlines by which the standards must be met, and allow EPA to 
impose economic sanct,ions for failure to meet deadlines. In a January 
1988 report on EPA’S efforts to reduce ozone levels, we recommended 
that the Congress amend the Clean Air Act to recognize the diversity of 
factors that contribute to ozone problems and specify the conditions 
under which economic sanctions would apply.!’ 

“Air Pollution: Ozone Attainmwt Kcqulres Long-Term Solutions to Solve Complex Problems (GAO/ 
R>,- 8 40 Jan. 24, 1988) 
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increasing the transportation system’s effectiveness and productivity. 
Therefore, future needs assessments and resource commitments must 
traverse organizational boundaries and modal lines. 

Appendix I lists the seminar participants, the organizations they repre- 
sent, and the panels on which they served. Appendixes II, III, IV, and V 
discuss highway congestion, pavement and bridge deterioration, the 
future federal highway role, and transportation intermodalism, respec- 
tively. A companion volume to this report, Transportation Infrastruc- 
ture: Panelists’ Remarks at New Directions in Surface Transportation 
Seminar (GAO~RCED-X-RIIS), presents the panelists’ remarks 

We plan to send this report to appropriate congressional committees, 
seminar participants, and other interested parties. 

Should you require additional information on this report, please call me 
on (202) 2751000. Major contributors to this report are listed in appen- 
dix VI. 

Sincerely yours, 

Kenneth M. Mead 
Director, Transportation Issues 
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Objectives, Scope. and Methodology 

Figure 1.1: Participants in “New Directions 
in Suriace Transportation 
Infrastructure’Seminar 

Page 13 (;A0 ‘RC’ED-YO-SlA Reshaping Surfacr Transportation Programs 



Appendix II 
Congrstion: A National Problem 

forecasted for the year 2005.1 The bottom line, according to the Ameri- 
can Public Transit Association’s representative, is that “We are losing 
the battle for mobility.” 

Some areas are experiencing a particularly acute growth in traffic con- 
gestion. According to the President of the Highway User’s Federation, 
traffic has grown on the average of 6 percent per year for the past 10 to 
15 years. Statistics in the 1989 FHWA Status Report show that while 
urban Interstate congestion rose 5 percent between 1985 and 1987, con- 
gestion on rural Interstates rose from 8 percent to 17 percent over this 
same period. Future growth, according to FllIVA officials, should continue 
the same trend. By the year 2005, the officials project that freeway 
delays will more than quadruple in areas with populations over one mil- 
lion, but will increase by 1,000 percent in areas with populations of less 
than one million. 

Congestion Growth In a recent report we noted that congestion growth results from a vari- 

Stems From a 
ety of factors, including the suburban employment boom, a shift in 
employment commuting patterns, and an increased number of vehicles 

Multitude of Reasons on the roadsChanges in the nation’s demographic profile have severely 
altered the nation’s surface mobility needs. These alterations, in many 
instances, have placed demands on the nation’s transportation systems 
that current facilities arc unable to meet, thus inhibiting the ability of 
;\mcricans to travel efficiently and expediently. Some of the significant 
demographic changes that have contributed to this congestion include 
booming suburban employment opportunities, changing use of high- 
ways, and growing numbers of system users. 

Suburban employment growth, triggered by corporate development and 
relocation in suburban metropolitan areas, has significantly altered the 
patterns of the nation’s commute. According to a recent report by the 
Institute of Transportation Engineers, in the early 1980’s nearly 60 per- 
cent of all office space in the 1 Jnited States was located in urban centers, 
with the remaining 40 percent located in the suburbs. Today the oppo- 
site is true. The rising cost of downtown office space, the need for more 
room to expand. and a desire to be closer to a pool of trained workers 
have all fostered the surge of corporate suburban relocation. In 1987, 
nearly GO percent of all employment destinations were located outside 
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operating at or above design capacity; any further traffic growth-as 
predicted-will have an immediate and direct effect on congestion 
levels. 

The Institute of Transportation Engineers also attributes traffic conges- 
tion to a failure of alternative transportation mechanisms-namely, 
mass transit-to parallel current patterns of movement. When the 
majority of jobs were located in the central cities, public transit could 
collect commuters at suburban centers and transport them effectively to 
the central business district. Today, however, with the vast proportion 
of commuter trips ending as well as beginning in dispersed suburban 
locations, this type of transit increasingly fails to meet the commuter 
population’s needs. The American Public Transit Association represen- 
tative raises the point. however, that, the nation needs a commitment to 
“a great,er reliance on all forms of high-occupancy, shared-ride ser- 
vices.” IIe adds that these services, “must be tailored to meet, demands 
of specific markets in specific locations .” 

The changing use of the, nation’s highways has also fundamentally 
altered the nature of the traffic problem. As explained in the Institute of 
Transportation Engineers’ report. the Interstate system was originally 
designed as an inner-tit y bypass. providing routes for interstate travel- 
ers t,o avoid the congestion of urban metropolitan traffic. The actual 
effect of these bypasscls. however, was to stimulate residential and com- 
mercial growth outside these highways as real estate costs soared 
within the loops. Intc>rstate travelers no longer avoid the metropolitan 
c.ongestion; rather, they must, now compete with the local business com- 
mut,e, recreational traffic, and daily shopping and school transportation. 

An escalat,ing number of vehicles only exacerbates the congestion prob- 
lems already existing on the roads. According to E’H~A’s Annual Highway 
Statistics, Americans operat,ed an estimated 184 million cars, trucks, and 
buses in 1987, up 30 percent from a decade ago. Not only are households 
purchasing and operating more vehicles, but they are operating them 
more during peak traft’ic, periods. According to HIM, currently 1 10 mil- 
lion workers vie for USA of American transportation systems to travel to 
and from employment. destinations, compared with 59 million in 1950. 
Alan Pisarski. in a report entitled Commuting in America, attributes 
much of this commuter boom to t,hc explosive growth of jobs following 
World War II and the unprecedented nrlmber of women entering the 
labor market. Het wet~l 1950 and 1987, 30 million women entered the 
workforce compared to 20 million men. Hy 1987, women constitut,ed 42 
pcrccnt of the work fot.c,o compared to only 28 percent in 1950. 
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Figure 11.2: Delay Due to Incidents in 
1984 

r Recurring Delay 

Incident Related 

Source J A Llndley. U S Department of Transportation. FHWA, as cited in Traffic Management for 
Freeway Emergencies and Special Events Transportallon Research Board Circular. Number 344, Jaw 
ary 1989 

The critical aspect, for incident management. according to FIIW-4 officials, 
is rapid restoration of normal highway operations. Freeway incident 
detection and managcmc~nt syst,ems consisting of some combination of 
I elcvision surveillance. roving tow or service vehicles, and motorist,-aid 
~a11 boxes could identif) thrase incidents and rapidly dispatch highway 
patrol and emergency (quipment to the scene. The Institute of Transpor- 
tation Engineers reported, based on a study of I,os Angeles’ incident- 
caused congestion, that its freeway electronic surveillance project 
reduced the average duration of lane blockages during incidents from 42 
minutes to 21 minutc,s. With this type of syst,em, travel time during con- 

gested periods could potentially decrease between 10 and 45 percent. 

In a review of federal efforts to reduce traffic congestion, we found that 
t hc Department of Transportation provides assistance in a number of 
ways-financial, planning, technical, and research-to improve mobil- 
ity. Federal efforts inchlde adding roadway capacity, managing existing 
capacity more effectively, and developing new “smart” highway tech- 
nologies. ( While acknowledging these activities, we noted the need for a 
more integrated federal approach toward improving mobility, especially 
on the Interstate system The report also highlighted the importance of 

‘Traffic Congestmn. Federal Efforts to Improve Mobility (GAO/PEMD-90-2, Dec. ii, 1989). 
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Appendix III - 

Pavement and Bridge Deterioration Continue to 
Plague the Nation’s Highways 

The Executive Director of the American Association of State Highway 
and Transportation Officials said that “Our nation’s highways are the 
cement that binds together all other transportation modes.” Now, with 
construction of the largest federally funded component of’ the federal- 
aid highway system-the Interstate systenl-nearing completion, one 
battle facing the nation is the maintenance and preservation of the 
ent,ire federal-aid system. This system includes approximately 849,000 
miles of roads and 57~i.000 bridges. Although some progress has been 
made in improving their condition, a significant number of the nation’s 
roadways and bridges are fraught with serious weaknesses. And while 
the problems permeate the nation’s roads as a whole, the condition of 
pavement and bridges varies significantly from state to state. These con- 
ditions result from a number of factors, including heavy traffic weight 
and volume, weather, and routine aging. Technological advances aimed 
at extending pavement, life and designing vehicles that cause less dam- 
age to roadways may help to prevent or mitigate system damage. Addi- 
tionally, to ensure that. maintenance and preservation needs are given 
the attention they warrant, some transportation expert,s advocate build- 
ing more incentives into federal programs for these efforts. 

- 
A Significant Amount Since 1982, some progress has been made in mending the disrepair 

of Pavement Is 
Deficient 

plaguing the nation’s roadways. Yet, according to FIIWA’S Associate 
Administrator of Engineering and Program Development, the nation still 
facts significant pavtmrnt needs. The President and Chief Executive 
Officer of the American Road and Transportation Ruildcrs Association 
cites FIIWA statistics that show that nearly 12 percent of the Interstate 
system is deficient. In addition, the Association’s representative reports 
that 5.5 percent of urban roads, 6 percent of rural roads, and 11 percent 
of secondary roads a~‘(~ also deficient,. The American Transportation 
Advisory Council (;vM( “I 1 II, an informal coalition of individuals, busi- 
ness organizations, and associations concerned with the future of local 
transportation, reports I~JIWI projections that by the year 2000, 41,000 
miles of Interstate, 334,000 miles of arterials, and 636,000 miles of col- 
lector routes will need capit,al improvements in order to maintain ser- 
viceability. (FIIWA defincls arterials as routes that function primarily to 
move large numbers of people and vehicles quickly from one place to 
another and t,hat are characterized by long-distance travel, high 
volumes, and higher speeds. Collectors gather vehicles from local roads 
and streets and funnel them to the arterials. ) 

Similar to congestion, pavement deterioration afflicts every road system 
across the country, but the degree of deteriorat,ion varies considerably 
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Source FHWA s 1989 HIghways and Bridges Status Report 

liven though the number is decreasing, the Executive Director of the 
American Association of State Highway and Transportation Officials 
projects that approximately 200,000 bridges will still need repair, reha- 
bilitation, or replacement by the turn of the century. 

These figures, however, obscure part of the story. Although the net 
change in bridge deficiencies has been on the positive side, some systems 
still face significant decline. Although FHWA statistics show that the total 
number of deficient bridges (e.g., federal-aid and non-federal-aid 
bridges) has decreased, the total number of deficient bridges on the fed- 
eral-aid system has increased.a From 1982 to 1988, deficient off-system 
bridges decreased from 183,551 to 161,165. Bridge deficiencies on the 
federal-aid system, however, increased from 69,645 to 77,192 over the 
same period. Figure III.2 compares the federal-aid deficient bridges with 
the off-system deficient bridges. 

“The nation’s roadway network 1s composed of nearly 4 million miles of state and local roads, of 
which 848.756 miles constitute the federal-aid system and are elqble for federal assistance. 

Page 23 GAO/RCEDSO-OlA Reshaping Surface Transportation Pmgmms 



Appendix III 
Pavement and Bridge Deterioration Continue 
to Plague the Nation’s Highways 

Figure 111.3: Number of Deficient 
Interstate Bridges, 198248 
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Source FHWA s 1989 Hlghways and Brfdges Status Report 

Similar to pavement, deficiency variations, the number and percentage 
of deficient bridges vary significantly by state. FIIWA’S 1989 Highway 
and Bridge Status Hcport identifies the national average of deficient 
bridges on the federal-aid system to be approximately 28 percent, but 
the percentage of deficient bridges among states ranges from 6 to 61 
percent,. Similarly, dcficienck on off-system bridges vary by state, 
ranging from 11 to 79 percent deficient. The percent of all off-system 
bridges classified as dcficicnt, is 53 percent. 

The Executive Director of the Strategic Highway Research Program 
claims t,hat America’s roads suffer huge amounts of damage because the 
volume and weight of traffic traversing the exist,ing pavement exceed 
the ability of the pavement to withstand these loads. In addition to these 
factors, the use of chemicals on roads and severe weather conditions 
have caused the syst (‘rn to deteriorate in some places faster than pro- 
,jectcd, according to ;XIX’ III. 

Even with average wear and tear, the Executive Director of the Ameri- 
can Association of State Highway and Transportation Officials claims 
that aging roads and bridges demand routine repair and maintenance. 
IIc said, “WC must, rccognizt the laws of engineering, which tell us that 
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The Federal Highway Role for Tomorrow 

The cornerstone of federal highway involvement has been construction 
of the Interstate Highway System. Kow, with system construction 
approaching an end, the federal role must be reexamined. To do this, a 
historical examination of highway program objectives and the federal 
role is needed. 

National Objectives 
Require a Federal Role 

A common thread throughout some panelists’ presentations was recogni- 
tion of the fact that the federal role must be revisited, since it can no 
longer be supported by the standard bearer of Interstate construction. 
Tracing the history of federal highway involvement, the President of 
Highway Users Federation for Safety and Mobility noted that, since 
1916, the federal role has emphasized capital investment, that is, federal 
money distributed to states and local governments to help them adminis- 
ter capital investments in roads. Since 1956, federal effort has focused 
on building the Interstate IIighway System. The Federation President 
described that job as almost. over, as funds distributed within the next 
few years will be used t,o close the remaining gaps in the Interstate IIigh- 
way System. According t.o FHWA, 98.8 pcrccnt (over 42,291 miles of the 
total 42,795 miles) of the system was open to traffic as of .June 30, 1989. 
For the remaining system miles, 397 miles were under construction 
while another 107 miles were in various stages of preconstruction 
development. 

Now is an appropriate t imr. according to the Executive Dir&or, Ameri- 
can Association of State IIighway and Transportation Officials, to 
rethink the mission of federal surface transportation programs. No clear 
path leads to a future program. However, the Vice President of the Pol- 
icy Division, American Trucking Associations, recognized that the nation 
is at, a critical crossroads in its transportation history. IIc summarized 
the situation by noting that. “Many avenues are open to us. We must 
choose the next route carefully, for we’ll set a course that may well 
guide us for the next 3 to 4 decades as the Interstate program has since 
1956.” 

One future course may essentially focus on maintaining the surface 
transportation network already in place. For instance, the former Exec- 
utive Director, International Bridge, Tunnel and Turnpike Association, 
envisions a future program that will be more in the nature of a shoring- 
up, fix-it-here, fix-it-there, type of plan, far less dramatic and inspira- 
tional than the Interstate construction program. 
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yielding national benefits can be provided with greater efficiency by the 
federal government. as opposed to local or state units of government 
carrying out duplicative programs indepcndcntly. 

Block Grants Would 
Realign the Federal 
Role 

Instead of the currenl practice of spreading federal aid among numerous 
categorical programs. the American Association of State Highway and 
Transportation Officials advocated a redesigned federal program. In a 
19385 report. A New Focr~s for America’s Highways, the Association pro- 
posed a program delincating highways of national importance. To clar- 
ify what was meant by highways of national importance, the 
.!ssociai ion report explains that 1 in addition to local roads and streets, 
t hc American highway system is composed of two basic networks: (1) 
those highways of importance nationally that serve to interconnect the 
states and major population centers and (2) those highways of primary 
iml,ortancc to state iin(l local governments that interconnect smaller cit- 
ies and feed the highways of national importance, and which serve 
farms. factories, and 1 hc growing mobility needs of metropolitan areas. 
‘l’hc Association stated that federal funds should be concentrated on the 
first basic net~~ork~higll~~;Lys of truly national importance. For the 
second basic network. t IIC Association suggested a block grant program 
bc cstablishctl. 

l’edcral transportation officials told us a two-tiered highway and bridge 
1)rogram is under corisid~~lation. As an FIIWA official remarked, a two- 
t icrcd. post-Interstate 1)rogram could provide funding through the first 
tier for highuays of national significance,’ and funding for the second 
tier through a block grant for other federal-aid highways and bridges. 

1Sloc.k grants authorize federal aid for a wide range of activities within a 
broadly defined functional area. Transportation block grants could pro- 
\idc greater fundin g and administrative flexibility to state and local 
officials. Block grants allow states to identify and address their own 
imiquc surf’ac~c mobilit! requirements. Given the changing needs of the 
nation’s transportat ion system, block grants can be an appropriate alter- 
native if funding is atlecluato and strategic planning is appropriate to the 
nature and size of tlrc, l)roblem, according to the Chief Operations Officer 
and General Manager. Southeastern Pennsylvania Transportation 
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data and program compliance information. We are currently reviewing 
the block grant demonstration project. As of late 1989, the five states 
have been in the program for periods ranging from approximately 7 
months to 2 years. We expect to report on state experiences with this 
block grant program in the spring of 1990. 

Expansion of block grant programs is a possibility. The Director of Gov- 
ernment Policy Research, Advisory Commission on Intergovernmental 
Relations, articulated his personal view t,hat FWW’S current block grant 
program should be expanded by combining and giving to state and local 
governments all federal aid for construction, maintenance, and opera- 
tion of highways, buses, and rail transit facilities and equipment. 

Support for Toll One area of agreemclnt for many transportation experts is that a greater 

Financing Is Growing 
funding commitment is required from all levels of government and the 
private sector to rnec,t the funding challenges of the future. The Amcri- 
can Association of Stat? Highway and Transportation Officials estimates 
that. through the year 2020, combined spending by federal, state, and 
10~1 governments must increase from its current level of roughly $66 
billion to $8 I billion annually, simply to keep the current highway and 
I)llblic transportation system “as is.” Further, the Association estimates 
that to improve the system to accommodate expected growth will 
require an annual investment of $117 billion. FHWA estimates that the 
lntcrstate 4I< program. which funds a(tiVitieS to preserve InterState 

highways and is the second largest federal highway program, will need 
roughly twice its current annual authorization level of $2.8 billion to 
maintain overall conditions into 2005. Likewise, the Primary system, the 
third largest federal-aid highway program, will need more than double 
its current annual authorization level of $2.3 billion. 

I’redictions of such an (‘normous funding shortfall have led to an 
inc.rcased interest in expanding the use of tolls. In 1987, over $2.3 billion 
\vas collected from tolls on highways, bridges, and ferries, according to 
E‘IIW. Nonetheless, f~~deral policy has generally prohibited states from 
imposing tolls on new 01’ tbxisting federally funded roads. I Some trans- 
port ation experts arr’ qtlc,stioning the wisdom of continuing this policy, 
gi\,can thr need f’or bighw;r;\- oupansion in a tight blldget environment. 
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FHMR and the International Bridge, Tunnel, and Turnpike Association 
cited a number of advantages commonly associated with tolls. Specifi- 
cally. the International Bridge, Tunnel, and Turnpike Association’s pol- 
icy statement on the expanded use of the toll concept describes the user- 
pay principle embodied in toll projects as an equitable allocation of the 
cost because it places “the burden of paying for (transportation) ser- 
vices directly upon those who use them.” Another advantage cited 
included the fact that, in some cases, toll financing allows completion of 
highway prqjects more quickly than is possible through existing federal 
and state programs. Further, toll financing moves the maintenance and 
operation cost out of the public highway budget as toll agreements usu- 
ally require funds to be allotted for inspection, operation, maintenance, 
and debt service. 

Highway user representatives-American Trucking Associations and 
the American Automobile Association-believe that tolls are a form of 
double taxation because motorists already pay federal gasoline taxes 
into the Ilighway Trust Fund for road construction and maintenance. 
The Managing Director for Government Affairs, American Automobile 
Association, charactcrizcs toll financing as changing highway funding 
from a “pay as you go” system, based on fuel taxes already collected, to 
a “build now, pay now. and pay later” system where the responsibility 
for funding highway maintenance and construction is paid by toll 
charges on highway Ilscrs’ future trips. 

FIWI and highway users agree that drawbacks to toll use are that delays 
are experienced and fuel consumption is increased while vehicles wait in 
line at toll plazas. As a representative from the American Automobile 
Association stated “drixrers do not want their daily commute or holiday 
travels to be a series of stops and starts or long frustrating waits to pay 
tolls.” However, the spokesperson for the International Bridge, Tunnel 
and Turnpike Association countered that toll collection delays will be 
mitigatcld by innovativcl technology under development such as the 
automatic vehicle identification system and other related electronic 
Iowans of classifying, tracking, and controlling the movement of trucks, 
buses, and cars. Our spring 1990 toll pilot program report will identify 
whet 1~~ innovative collection methodologies were implemented for any 
t )f’ thcsr projects. 
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funds could not be used to build truck/rail piggyback terminals and fed- 
eral airport money could not be used to build access roads to air termi- 
nals. Iowa officials believed that, overall, their planning had a narrower 
focus because federal programs were single-mode oriented. 

The federal-aid highway program is a federally assisted, state-adminis- 
tered program that operates through the distribution of federal funds to 
states. As we reported in our 1987 Transportation Management Review, 
the Department of Transportation was established to provide a frame- 
work for coordination between transportation modes. IIowevcr, the dif- 
ferent transportation modes have maint,ained much of the independence 
that was theirs befort, the Department’s creation over two decades ago. 

It is no longer possible for the nation to make transportation investment 
or planning decisions in a vacuum, according to the Deputy Executive 
Director of Policy and Programs. American Public Transit Association. 
MOW specifically, he described the problem with current policy and pro- 
grams as “separateness.” The Congress, stat0 transportation officials, 
transit agencies, and other transportation industry organizations make 
invrstmclnt decisions in diffrrent ways. The American Public Transit 
Association’s Executivt3 Director of Policy and Programs believes that 
the nation has such a dcgrcc of separateness in its surface transporta- 
t ion planning, programming, fund allocation. construction, and maintr- 
nancc activities that it is not being well served. He said there are too 
many cat,egories of funds driving independent decisions, which leads to 
too few trade-offs and too little flexibility in how the money is spent. 

We recognized the need to implement an intermodal strategy in our 
Kovcmbcr 1988 transition report.? We st,at,ed that the Department of 
Transportation must address the aging of much of the nation’s transpor- 
tation infrastructure. rapid growth in demand (with attendant conges- 
tion and costly delays), and severe fiscal constraints imposed by 
accumulated federal deficits. We concluded that now, more than ttver 
before, there is a need for integrated national transportation planning t.o 
ensure sound investmt~nts of scarce rcsourccs and an efficiently opcrat- 
ing intermodal systrm. 

We further stated in this November 1988 report that the need to imple- 
rncnt an intcrmodal strategy is not well served by the Department’s 
prac’ticc of preparing only separate needs studies for highways, bridges, 
mass transit. and airw;q s. These transportation modes share common 
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Environmental Factors 
Must Be Considered in 
National 
Transportation Policy 

Transportation and the 
Environment Inextricably 
Linked 

Imiquc problems to bc, solved. In other words, the Executive Director 
said that state and lo(~al governments must be free to work with each 
other to devise spccific~ sollltions and federal programs must recognize 
and provide for this not>dcd flexibility. 

.4n intcrmodal framclwork has to be guided by the problems being 
addressed. In rcsponsc to a question, the Prtbsident of the Highway 
I’scrs Federation for Safot 1. and Mobility stated that the first considera- 
tion is to idcnt ify thcb l)robltlms and then identify a set of programs to 
t,akr care of lhtl problems. IIe views congestion as a serious problem bcg- 
ging for a greater dcgrtto of intermodalism than the nation has ever had. 
He said his organization is proposing a program that would make federal 
money available for \vhatc,ver class of transportat,ion improvement is 
warranted to rclicvc c.ongcstion at the local lrvtrl. whether that bc new 
highway construct ion. nc5v transit construction. traffic signal improvc- 
mtWs. or ot liclr transport ation system managt~ment act ivitics. 

So discussion of’ tomorrow’s transportation plans can bc complete with- 
out addressing the growing public concern about the potential impact of 
transportation politics on public health and thr cnvironmcnt. Traffic 
c,ongcstion is not jlst a transportation problem but an clnvironment.al 
ones. since vchicltb emissions arc onr of the c~hiet’ causes of air pollution. 
A4lt hoirgh the Environment al l’rotcc*tion Agency ( ISP.~) is the federal 
entity charged wit 11 st’t tin:: national air- quality standards, its decisions 
and those made b>. I INS I)c)lJartment, of Transportation are intercon- 
ncctod. Thcreforc. hot h agencies’ policitls need to br aimed at rcduc.ing 
tlicl ill c~ff’c~~ts ol’ p~~ll~~l~ot~. 

Iicsponding to t hc l~roblcm of air pollution. several panelists contend 
that as the nation c.onsidcrs proposals for expansion of highways and 
othr>r transport ation sgslc~~s. rlnvironmental considerations must be 
(~iIl.Cf’lIlly M c+hc~d. 1’1~~ ICscrut ivtl Director of the Strategic Highway 
K~scarch I’rogram srlmmarizcd the scriousncss of thr challengr by stat- 
ing that 
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been least successful in its efforts to attain the standard for ozone.? 
While progress has brcn made in reducing ozone levels, most metropoli- 
tan areas have yet to mcact the national safe ozone level established by 
EPA. In July 1989, ERA released data showing that 101 out of the 247 air 
quality control regions across the country-most,ly major metropolitan 
areas representing about 75 million people-failed to meet WA’S ozone 
standard. This represented an addition of 37 new areas to the ozone 
nonattainment list. 

Carbon monoxide (CO) is a colorless, odorless, poisonous gas produced 
by the incomplete burning of carbon in fuels. According to EPA, two- 
thirds of the nationwide (‘o emissions are from transportation sources, 
with the largest conc*cntration coming from highway vehicles. When 
inhaled, CC) enters the bloodstream, disrupting the delivery of oxygen to 
the body’s organs and tissuc,s. WA reported in July 1989 that 44 out of 
247 air quality control regions failed to meet the carbon monoxide 
standard, although this rclprc>sc>ntrd a decrease of 8 areas from the pre- 
vious listing. 

Although improved automobile design has helped new automobiles meet 
their targets for rcduct ion of hydrocarbons, carbon monoxide, and nitro- 
gc’n oxides, according to the Congressional Research Service, forecasts 
arc now showing that \chicle-related emissions of hydrocarbons, nitro- 
grm oxides, and partic.ulates will begin to rise again toward the middle or 
the end of the next dcc~ic~. despite the continued phasing-out of older. 
dirticlr c~s and the cm r)’ into service of cleaner heavy-duty vehicles.’ 

Opportunities Exist to The Kxecutivc Director of I’olicy and I’rograms for the American Public 

Achieve Air Quality Goals Transit Association argued that with increased vehicle-miles traveled 
and the resulting growth m emissions of greater concern, it is essential 
that t’uturc national transportation policies promote significant 
increases in the use of high-occupancy, shared-ride vehicles. He believes 
this concept includes clvclrything from car pool, van pool. and other 
shared-ride services to t hcl most capital-intenslve heavy-rail 
investments. 
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deadlines based on the severity of their ozone problem and (2) specifies 
the conditions under vvhich sanctions will apply and the extent to which 
ISPA has discretion in applying such sanctions.l’ 

In response to concerns that the Department of Transportation and the 
l3nvironmental Protc~ction Agency are inadequately addressing the 
impacts of transportation and highway programs on air pollution, we 
arc examining how t hesc agencies implement Section l%(c) of the Clean 
Air Act in three metropolilan areasI2 This section prohibits federal 
agencies from approving activities including highway projects, that do 
not conform to states’ Ikns for controlling emissions. We expect to issue 
our report on how sc~,t ion 176(c) is being implemented in early 1990. 
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Technical innovations may also provide relief from air pollution gcner- 
ated by automotive vehicles. The Transportation Research Board reprc- 
sentative stated that any reasonable air quality strategy must include 
investment in research. IIe pointed out, that efforts to improve air qual- 
ity, such as improved vehicle emission control devices, alternative fuels, 
higher mileage vehicles, and improved fueling stations, will all receive 
increased attention. IIe added that although in some areas more intru- 
sive strategies impinging on travel demand and lifestyles may also be 
required, improved technology must play a leading role. 

Legislative and policy strategies to combat air pollution will also con- 
tinue to be shaped. The Congress is currently considering strategies to 
control air pollution from automotive vehicles through deliberations on 
the reauthorization of the Clean Air Act. In January 1988, we reported 
on EPA’S efforts to reduce ozone levels and found that three locations’ 
did not reach planned air quality reductions because control measure 
were not implemented. enforced, or as effective as anticipated.” In addi- 
tion, we found instances in which identified deficiencies in these areas’ 
ozone control programs were not corrected, indicating that 1x4’s over- 
sight was not as effective as it should have been. We also reported that 
while we believe a construction ban is the mandatory penalty for areas 
in nonattainment after the attainment deadline passes, F:M disagrees. 
WA maintains that its Administ,rator does not have to impose the ban if 
an area fails to meet the standard by the legislative deadline as long as 
the area has an approved plan and has made reasonable efforts to 
implement, it. 

Although the Clean Air Act allows WA to impose economic sanctions on 
areas not meeting c.ongressionally established deadlines for reducing 
ozone levels, we nottd in our 1988 Transition Series on environmental 
protection issues that the use of sanctions has been controversial, and 
on two occasions the Congress prohibited WA from applying them.‘” 
Additionally, WC stated that a new ozone policy is needed for reducing 
ground-level ozone to environmentally safe levels. WC also recommended 
in our 1988 report on ozone that the Congress needs to develop, with 
EM’S input, a legislativtl framework t,hat, (1) establishes a strategy that 
places localities into diffcrcnt categories and sets different attainment 
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innovations in the highwlg srctor may significantly affect other national 
priorities.” 

An American Public Transit Association representative believed that the 
issue of increased travel is more than a mobility challenge: it is a major 
environmental challrnge. Likewise, the Executive Director of the Ameri- 
can Association of State Highway and Transportation Officials empha- 
sized the importance of integrating transportation planning and 
decisions with factors such as clean air goals and concerns about global 
warming. The Executive Director of the Transportation Research Roard, 
Xational Academy of Sciences, noted that transportation policy makers 
must succeed in convincing a concerned public that new transportation 
projects will not just add to existing air quality problems. He argues that 
improvement in environmental quality will also reduce one of the per- 
ceived negative aspc‘cts of expanded transportat,ion infrastructure, 

Motor Vehicle Usage 
Increasing Air Pollution 
Levels 

_____ -~~ 
Cars and trucks emit hydrocarbons (a complex mix of unburned and 
partially burned fuel components), carbon monoxide, nitrogen oxides, 
and particulates (soot-like particles also resulting from incomplete fuel 
combustion) into the atmosphere. Ozone, a primary component of smog, 
is formed when hydrocarbons react with nitrogen oxides in the atmo- 
sphere. While ozone in the upper atmosphere shields the earth from 
harmful ultraviolet radiation given off by the sun, high concentrations 
of ozone at ground lcvcl arc a major health and environmental concern. 
Ground-level ozone has been linked to reduced lung functions, which 
affects breathing and muses symptoms such as coughing and chest pain, 

The Clean Air Act Amendments of 1970 required EPA to identify the 
highest levels at w1uc.h air pollut,ants will not endanger public health 
and to establish air quality standards at or below these levels.’ The 1970 
Amendments also set deadlines by which the standards must be met and 
allowed KM to impost’ economic sanctions for failure to comply with the 
act. 

The Office of Technology Assessment reported in April 1988 that of the 
six pollutants for n.hic% standards have been established, the nation has 
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problems, such as thtGr capital investment needs and limited ability to 
respond effcctivel) to growing congestion. The Depart,ment’s separate 
modal approach, howycsvcr. precludes effective intermodal ranking of 
needs and devrlopmc~nt of an integrated transportation strategy. Fur- 
t her. we reported that intermodal planning cannot be achieved simply 
by combining the various needs studies. as they differ in material 
respects. For instancc~. some studies take into account only those needs 
eligible for federal funds, and others consider all needs. As a result, com- 
bining the studies cot~ltl paint. a misleading picture and would be of little 
help in setting cxpcntliturt~ priorities and exploring low-cost service 
delivery altcrnativcas. 

The Department’s st>parate modal approacbh can also hide intermodal 
needs. State survtbys I)y the .4merican Association of State Highway and 
Transportation Oft’icials disclosed an annual rcquircment of about $1 
billion to prol~~rly c.c~tmoct airports, harbors, and railheads to the 
nation’s highway and transit systems. Yet 1 the Association’s Executive 
Director rtkport ed t trosc> art‘ requirements that arc not in anyone’s pro- 
gram. An ilhlstrat ion of inadequate linkage was reported in our Trans- 
portation Managc~tncXnt Rt>vie\v. 3 The example WC reported was a bridge 
that. was construrl cd at the cost of $1 million. but was not used for at 
least 2 years dutl to 1;lt.k of connecting roadways. 

In highlighting thtS I ransportation problems facing rural America, the 
Xdministrat or of t trc> 11 .S. Department of Agriculture’s Office of Trans- 
portation not cd t 1~11 t Iit> problems are not neatly compartmentalized 
along modal lines. politic,al bolmdaries. or levels of government, Rather, 
Ire said, the solut ion5 a~‘(’ to be found through greater cooperation among 
the differtmt lcv~ls 01 govt~rntncnt. bet,ween the public and private sec- 
tors. and across motl~~s. 

The fCxccutivtl 1)ircc.t or of the American Association of State Iiighway 
and Transportation ( )ft’icials underlined the need to recognize the reli- 
atw of the t ratispot~~ at ion modes on each other, because no one mode 
can meet 1 hc nal ic m‘s di\crsr transportat,ion requirements. He said state 
and fc&ral l~lant~~r~ must take into account, the individual capabilities 
of (LiIrh mode. ant I IICIW t II<, modes relate to each other. IIc cautioned, 
ho\vevcr, that tlrc~rc~ IS tw one transportation solution that fits all condi- 
t ions when state di\ c)rsit y is considered. He explained that state and 
local officGls m11<1 IN> ahlc to design transportation solutions to fit the 
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Transport,ation services are essential to economic growth. We reported 
in our Transition Seric>s that transportation accounts for 15 percent of 
the national employment and 25 percent of the cost of the goods we 
buy.’ The Executivtl Director of the American Association of State High- 
way and Transportation Officials stated that all members of the trans- 
portation community must, ensure that there is a national transportation 
network that meets interstate and interregional transportation require- 
ments. Members of the transportation community described economic 
development as limited in those states which are unable to provide the 
highway, rail, and transit services needed to move people and goods 
efficiently. Transportation policy makers need to increasingly recognize 
that choices made about one mode of transportation may have a serious 
impact on another mode. Decisions about building highways, for exam- 
ple. must be weighc>d itgainst consideration of alternatives such as mass 
transit. In addition, transportation policies must be made with an under- 
standing of their consequences for the environment. 

Multimodal Discussion about transportation planning from a “multi-modal” perspec- 

Transportation Needs 
tive has been ongoing. A little over a decade ago, we reported that a 
primary reason \vhy intcrmodal planning is in the early stages of devel- 
opment is that federal capital and operating programs have been mod- 
ally oriented.’ Many fcBdera1 and state officials told us that “programs 
drivtl the planning.” f+dtral legislation has created separate air, high- 
way, rail. and transit implementation programs. To only a very limited 
extent dots the Icgislvtion permit state and local grantees to spend pro- 
gram dollars on ot hr>r than the specified mode. 

For example, as NY not,ed in our 1978 report, the Iowa Department of 
Transportation typified the way state agcncics conducted their trans- 
portation planning act ivitics. Iowa had statewide plans for the individ- 
ual air, highway, and rail modes and established priorities for each 
mode separately. lowa officials ac*knowledged their orientation to date 
had been singltb mod(b. Why’.’ f’irst of all, to receive federal funds, they 
had to mrct f’<~dcral modal program requirements. Second, t,hey believed 
the lack of tlcxibilit) in federal capital programs inhibited them from 
intcrmodal c~oortlinat ion. For taxample, they told us that federal highway 
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Yet, others argue tolls are a form of double taxation and exacerbate con- 
gestion problems. 

Restrictions on federal funding of toll projects date to when building a 
network of public highways was a major goal. At that t.ime. toll roads 
were regarded as contrary to this goal because they were not public. The 
proprietors of these largely privately owned and operated facilities 
exercised monopolistic. powers with limited federal control. Recently the 
Congress enacted a t,oll pilot program that permits federal funds to bti 
used to build toll pro,jticts in nine states.’ The projects are aimed at 
increasing non-Intcrstatc syst,em capacity. The states are required to 
fund the majority of the project because the 1987 Surface Transporta- 
tion Act authorizing the program stipulates that the federal-funding 
share may not exceed 35 percent; this is in contrast to the typical 75 
percent federal share I’or non-Interstate construction. 

Q’e are currently reviewing the toll pilot program and expect, to issue a 
report in the spring of 1990. Our initial work indicates only three of the 
nine stat,es have started construction of their projects.; The other six 
states are in various stages of planning or arc in the process of selecting 
the pro,jcct t,hcy want to include in the program. 

The International Mtlge, Tunnel, and Turnpike Association spokespcr- 
son bclievcss the Congress should encourage states to explore public and 
private part,nerships to fund highway programs. Private toll facilities 
have been rare-only 30 of the 2 10 toll facilities nationwide are owned 
by private firms or individuals, according to a Congressional Budget 
Office December 1985 report, Toll Financing of ITS. Highways. The state 
of Virginia, however. recently rethought its position on private funding 
of toll facilities. Virginia is permitting a private company to apply to 
build and charge tolls on an extension of an existing toll road-the Dul- 
1~s Toll Road. Thr (‘hlof Executive Officer and Chairman of the ISoard of 
Directors for the company planning the Virginia toll road extension 
belic*vcls toll roads, however. are not applicable for all highway building 
situations. Rather. trc said. there is a “niche market” for private toll 
roads if sufficient private capital exists and travel corridors art> so 
crowded that pco~~k~ will choose to pay a Ml to avoid the congest ion. 
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Authority. However: he sees adequate funding as the Achilles heel of 
block grants. 

As explained by the National Public Works Council in its February 1988 
report entitled The Nation’s Public Works: Defining the Issues, most 
block grants have been accompanied by reduced funding levels, 
expanded roles for state governments in determining spending priori- 
ties, and reduced roles for local governments. The report noted that an 
evaluation of block grants indicated that the budget cuts often are 
passed through to beneficiaries, and that, state governments have gener- 
ally done a good ,job of administration. 

We reported similar findings in our report on Block Grants Brought 
Funding Changes and Adjustments to Program Priorities (GAO~HRD-8~3, ..- 
Feb. 11, 1986). Thr report stated that 

“under block grants. states obtained greater decision-makmg authority to set pro- 
gram pl‘writics and d~~lvrnrinr the use of funds than they had under the prior cate- 
gorical programs. 41 thv same time, federal appropriations to states under thtl block 
grants were gerwrally Iws than under the former programs. In addition, states’ 
increased programmatic, dwwtion was tempered in some cases by legislat ivc 
requirements that statvs contmuc to fund former grantees or allocate specific per- 
centagrs of blwk grant funds to particular program areas.” 

A block grant demonstration is currently being tested in five states.’ 
This demonstration was authorized by Section 137 of the Surface Trans- 
portation Act of 1987. It allows up to five states to test approaches for 
combining, streamlining, and increasing the flexibility of the administra- 
tion of several federal programs. In essence, the participating states can 
pool money from three previously separate program areas. A key objec- 
tive of the demonstration is to place as much responsibility as feasible 
with state and local governments. 

The Director of FlIW’s Office of Planning believes the five states are not 
taking the maximum advantage of the flexibility in the current block 
grant demonstration because states see it as a limited-duration project. 
He also noted that some people have the impression that a program is 
being phased out when it is consolidated into a block grant. The Associ- 
ate Director for Highway Safety, Center for Auto Safety, however, has 
other concerns. He bt>lieves that block grants will lead to (1) reduced 
federal oversight; ( 2) less accountability; (3) reduced uniformity in 
health and safety goals, and methods for achieving them; and (3) less 

-- 
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In designing a future program, there is a need to recognize that highway 
issues have changed over time. As the Executive Director of the FIIWA 

noted, the highway issues the nation has faced in the past are not the 
same as those it must face today. With the Interstate issue changing 
from a construction completion issue to a rehabilitation issue, FAWA'S 

Executive Director commented that the problems of urban and suburban 
mobility will emerge as a major issue as demand grows, population 
increases, and travel patterns change. Recognizing these changes, he 
posed the question, “What should be the federal role in the highway 
program‘?” 

Before deciding on the appropriate federal role, it is important to review 
existing federal highway objectives. The Executive Director of FHWA out- 
lined these objectives. He explained that there is a Constitutional basis 
for federal involvcmcnt, in highways: nat,ional defense and interstate 
commerce. He also made note of three other ob.jectives for federal 
involvement. 

First, the Executive Director mentioned the issue of equity. In the 
absence of federal involvement, extreme polarization of the transporta- 
tion system would prevail. a condition the nation cannot afford. Federal 
involvement ensures equity in the distribut,ion of resources and in the 
number of highways in the less wealthy states that are necessary to 
mcrt the needs of interstate commerce. 

Second, he noted the need for uniformit,y. A certain amount, of uniform- 
ity is necessary in the form of highway system standards and safety. A 
driver must be able to expect, when crossing a state line, that the same 
type of highway will exist on one side of the line as on the other. 
(Responding to a nc~d for some uniformity in highway design from stat,e 
to state, the Americ,an Association of State Highway Officials prepared 
dcbsign standards in 1941 for several classes of highways. The Associa- 
tion has sinc*c cxpandcd and upgraded these design standards. The stan- 
dards have been apln~~vcd by E’II~A for application on federal-aid 
highways and arc t hr\ specific controls for the design of such highways. 
A state. however. may use its own standards if the Federal Highway 
Administrator determines such st.atc standards are in reasonable con- 
formity with the Association’s standards.) 

Third, I.‘II\+x’s Exccul ive Director noted that efficiency is obtained 
through federal in\:olvcment in certain areas. IIe said certain things are 
done quite well at t IIC f’tdtral lcvcl and should remain federal responsi- 
bilities. For cxnml)l(~. PII~,\ reported that long-term highway research 
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Deterioration May 
Also Be Prevented or 
Mitigated Through 
Technology 

transportation facilities deteriorate and wear out, and that they must be 
maintained and periodically rehabilitated.” A representative from the 
National Council of State Legislatures testified before Congress in 1987 
that inadequate funding for maintenance has greatly contributed to the 
state of physical dettarioration of the nation’s bridges and roads. The 
tendency, he adds, has been to put money in the most visible place- 
something new. 

According to the Chief Operations Officer and General Manager for the 
Southeastern Pennsylvania Transportation Authority, states might 
defer maintenance because it is difficult to dramatize “the crisis” of 
tnaintenance needs. He adds that needs that are not visible or irritating 
to motorists have difficulty attracting a constituency. A report by the 
National Council on Public Works contends that, ultimately, delay and 
postponement of maintenance result in the need for premature rehabili- 
tation, rebuilding, or replacement. The council goes on to advocate pro- 
viding incentives to cnc.ourage attention t,o needs facing the nation’s 
infrast,ructure, including dct,erioration of pavement and bridges. 

- 
The Executive Director of the Strategic IIighway Research Program 
argues that increasing truck traffic on the nation’s highways will 
in~rcasr pressure on pavements and heighten the need for improvement 
in pavement technology. The Strategic IIighway Research Program, 
founded in 1987. targets its energies to identifying and developing t,ech- 
nologics to solve critic,al pavement and structural problems on the road- 
ways. A significant cffori has been made to assess the long-term 
performance of various pavement structures given different maintc- 
nanre programs. traffic. loads, climate factors, and soils. The Strategic 
IIighway Research Program is conducting similar studies on other sys- 
tern mat,erials. including asphalt, concret,e bridge components, and high- 
way cement and concrclte. 

According to the Exccut,ive Director of the Transportation Research 
Hoard, another technological development that could lessen the damage 
to the highways is the Turner Truck. This vehicle is designed to allow a 
higher gross truck weight by distributing the weight of the truck over 
more axles. This results in a greater number of contact points between 
t,htx truck and the road, but less weight impact at, each one. The pro- 
,jccted effect is less wt‘ar and tear on highway pavement. 
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to Plague the Nation’s Highways 

Figure 111.2: Comparison of Deficient 
Bridges, Federal-Aid and Off-System, 
1982-08 

200 Deficient Bridges (thousands) 

0 On-System 

Federal-aid 

Note Pursuant to the Surface Transportation and Uniform Relocation Asslstanw Act of 1987, FHWA’s 
rcportlng requirement changed from annual to burlal 

Source FHWA’s 1989 HIghways and Budges Status Report 

Additionally, E’HWA’S Associate Administrator for Engineering and Pro- 
gram Ikvelopmcnt adds that the number of deficient bridges has 
incrrased on the Intvrst ate portion of the federal-aid system. The FIWA 

Status Report. shows an incrrlase in deficient Interstate bridges from 
approximately 4,900 m 1982 to almost, 8,200 in 1988. (Fig. 111.3.) 
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between states. FHWA reports that nationally, in 1987, 11.5 percent of a11 
rural and urban Interstate roads were deficient.’ However, focusing on 
this national average obscures the profound differences between states. 
Actual differences in rural Interstate deficiencies among states range 
from 0 to 42 percent, according to FHWA. Likewise, the range of pave- 
ment conditions on urban Interstates varies considerably by state. The 
national average is 11. I percent, but states’ pavement deficiencies range 
from 0 to almost 46 percent. 

Thousands of Bridges Along with deteriorat,ing pavement, over 40 percent of the nation’s 

Need Repair or 
bridges need repair and rehabilitation, according to the American Road 
and Transportation Builders’ President. The National Bridge Inventory 

Replacement provides information on the status of all highway bridges in the IJnited 
States. In 1984, the inventory identified as deficient over 260,000 
bridges in the then-current inventory of 574,000 bridges. Of these, over 
140,000 were structurally deficient, and approximately 120,000 were 
functionally obsolete.’ In total, the two categories represented over 45 
percent of the t,otal bridge inventory. In a 1988 review we identified 
some inadequacies in states’ practices of identifying and tracking defi- 
cient bridges, possibly resulting in miscounts of 5 to 15 percent. Some of 
the miscounts overstated the number of deficient bridges, whereas 
others understated the number of such bridges. Consequently, even 
allowing for miscounts, significant numbers of deficient bridges exist. I 

Statistics in FHWA’S 1989 Highway and Bridge Status Report show that 
bridge deficiencies have declined from over 260,000 in 1984 to the 1988 
figure of approximately 238,000. Figure III.1 shows the number of defi- 
cient bridges for 1982 through 1988. 

‘FHWA assigra Interstate pavement a numerical value ranging from 0 to 5, reflecting poor pavement 
condition at the lower end of the scale and very good pavement condition at the higher values. “Defy- 
cient pavement” receives a ratmg of 2.5 or less. 

‘FHWA defines a “structurally deficient” bridge as one that has been restricted to light vehicles only, 
is closed, or requires immediate rehabilitatmn to remain open. If a bridge is not found to be structur- 
ally deficient, it is then checked to determine if it is functionally obsolete A “functionally obsolete” 
bridge is one that no longer meets the usual design criteria for the system of which it is an integral 
part. Thrse criteria include load-carrying capacity, clearance, or approach roadway alignment. 

“Bridge Condition Assessment: Inaccurate Data May Cause Inequities in the Apportionment of Fed- 
eral-aid Funds (GAO/~CED&-7.5, May 1988). 
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stable levels of federal funding to invest in transportation systems man- 
agement and the evaluation of potentially effective advanced 
technologies. 
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Relief Sought Through The Executive Director of the Transportation Research Board of the 

More Efficient Uses of 
National Academy of Sciences said that “Given the difficulties of 
expanding the nation’s road infrastructure in urban and suburban areas, 

Existing Highway technology that provides the basis for more efficient use of existing 

Resources infrastructure must be a part of any future strategy.” Several strategies 
under current development and experimentation include Advanced 
Vehicle Highway Systems (AVHS), high-occupancy vehicle lanes, and inci- 
dent management systems. 

AVHS links the electronics of the road with that of the vehicles traveling 
upon it. This coordination, commonly referred to as a “smart” system, 
can communicate real-time traffic and congestion information via in- 
vehicle computers to “smart” cars. The driver can use this information 
to avoid congestion by traveling lesser used links of the system or, in the 
worst case, turning back and trying later. According to the representa- 
tive from the Transportation Research Board, Europe and Japan are 
making major investments in the development of AVHS, and interest is 
growing rapidly in this country for undertaking a similar program. 

Some technology is fully developed and simply needs implementation, 
For example, technology exists for a variety of freeway control systems, 
including capacity to sense, met,er, and communicate information to 
motorists. Vehicle manufacturers are currently experimenting with add- 
ing ckctronic and other information devices such as cellular phones, fax 
machines, and radar-type proximity devices to new vehicles. Other 
countries are already providing visual displays of travel advisory infor- 
mat,ion through car radio systems. 

Designating special traffic lanes, access ramps, and parking privileges 
for high-occupancy vehicles during peak travel hours also has potential 
for facilitating traffic movement. FHWA officials report that HOV facilities 
are exceeding the ability of regular freeway lanes to move people at sig- 
nificant reductions in travel time. Since the late 1960’s, HOV systems 
have been proliferating rapidly. 

The Associate Administrator of Engineering and Program Development 
for FHWA emphasizes that over 50 percent of vehicle miles traveled 
under congested conditions result from incidents, including accidents, 
disabled vehicles, and other nonplanned traffic obstructions. More spe- 
cifically, 62 percent of urban freeway congestion in 1984 was due to 
incidents, according to an FHWA spokesperson at a Transportation 
Research Board conference in January 1988 (see fig. 11.2). 
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the downtown core in surrounding suburban areas. Figure II.1 shows 
the change in urban employment locations over the S-year period, 1981. 
86. 

Figure 11.1: Distribution of Urban 
Employment Locations, 1961-66 

Source lnstltute of Transporlat~on Engineers “Toward a Policy for Suburban Mobhty 1986 

FIIW statistics predict that this suburban job growth trend will continue. 
FIIWA recently reported that 67 percent of all new jobs are located in 
suburban metropolitan areas. 

The Institute of Transportation Engineers explains how this suburban 
cmploymcnt boom translates into traffic patterns that contrast sharply 
with previous commute patterns. Instead of a radial suburb-to-down- 
town commute, the‘ more prevalent pattern is circumferential-suburb 
to-suburb. Congest ion results. according to the Institute, because the 
road systems were designed to serve commuters traveling from outside 
the city to an inner-city business district. Road networks connecting sub- 
urbs were not const rutted with the intent of supporting a high volume 
of daily business c,ommutcrs. Most of these suburban road networks are 
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Congestion: A National Problem 

Transportation experts agree that congestion of the nation’s highways is 
one of the most critical issues facing this and future administrations. 
Highway experts expect traffic, overcrowding, and congestion to esca- 
late at the same rate of growth experienced over the past 30 years. This 
situation is caused by a variety of factors, including the suburban 
employment boom and an increased number of vehicles competing for 
use of the roads. Specific actions can be taken to improve the situation 
by effectively reducing traffic congestion and improving mobility. One 
remedy for congestion may be sought in better management and use of 
existing resources. Such techniques may include high-occupancy vehicle 
(IIOV) lanes, which encourage shared ridership, and incident manage- 
ment programs. which reduce traffic delays caused by highway 
incidents. 

Traffic and Congestion Burgeoning traffic is a national occurrence, according to the President of 

Continue to Grow at 
the Highway Ilsers Federation. He quotes FHM:~ Traffic Volume Trends 
statistics, which confirm that highway traffic has tripled since 19%. 

an Alarming Pace One means of gauging traffic growth is by counting vehicle miles trav- 
eled. Employing this measure, the FmA 1989 Status Report on the 
Nation’s Highways and Mdges reports that national travel in 1987 
totaled 1.92 trillion vtshiclc miles. an 8.4 percent increase since 1985, 

With this travel in~~reas~~ comes increased congestion. The Executive 
Director of FIIWA, in testimony before the IIouse Appropriations Commit- 
tee, reported that in 1987 over 65 percent of urban Interstate travel dur- 
ing peak travel period-rush hour-occurs under congested conditions. 
This is significantly tugher than the 1983 figure of 54 percent. And the 
outlook for the future is equally grim. The Deputy Executive Director 
for Policy and Programs of the American Public Transit Association 
projects that in the) nr,xt 30 years, as much new traffic will be added to 
roadways as was added in the past 32 years. The President of the High- 
way IJser’s Federation anticipates that, in some areas, this doubling will 
o(‘cur by the year 2000. I~WY calculates t.hd, in 1985, motorists on 1 IS. 
freeways endured 722 million hours of delay, a number that is expected 
to reach 3.9 billion b> t ht> year 200.5. if no mitigating actions are taken. 
Althollgh in a reccLnt t.c,view we recognized that FHWA may be undercsti- 
mating the implcmt~m at ion of such mitigating actions (such as expanded 
freeway capacity ). c~alculations based on less conservative assumptions 
still resulted in an al~prosimatc 300 percent inc,rcasc in traffic delay 
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Objectives, Scope, and Methodology 

With the upcoming reaut,horization and funding of possibly $90 billion 
for a <S-year highway and mass transit program beyond 1991. key sur- 
face transportation issues arc being identified and discussed. To help 
focus discussion and try to reach a consensus on key issues, we con- 
vened a panel of transportation experts to discuss issues we believed to 
be of interest to the Congress and the focus of deliberations on the 
future of surface transportation programs. The forum we chose was a l- 
day seminar that brought together 19 nationally acclaimed transporta- 
t,ion authorities from all levels of government and from the private sec- 
t.or who represent. develop, use, and evaluate the various systems that 
comprise t>he nation’s highway n&work. The seminar was held on June 
20, 1989, at our headquarters building in Washington, D.C. 

The seminar. “New Directions in Surface Transportation Infrastruc- 
ture.” consisted of panelists’ presentations and roundtable discussions 
held during four panel sessions. The presentations addressed (I) a gen- 
cral overview of critical transportation issues; (2) the federal-aid high- 
way system preservation and research needs; (3) recasting the federal 
government’s role. inc,luding a discussion of block grants; and (4) inno- 
vativc, highway financ?ng through the use of t,olls. 

The following chart lists the panelists, the panels on which they served, 
and the organizations they rcprcsent. 
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Observations There is no panacea to address all transportation problems. The prob- 
lems vary from one location to another and, even when problems are 
shared, the magnitude of any particular problem varies among and 
within states. 

The twin issues of congestion and deterioration will continue to be 
among the nation’s most serious surface transportation problems. In 
order to maximize the current surface transportation network, invest- 
ment in research and development of new technologies is vital to reliev- 
ing the nation’s overburdened highways and prolonging the life of the 
highway system in which the nation has already invested billions of dol- 
lars. Investment in and preservation of surface transportation systems 
is also essential to the nation’s economic growth and productivity. 

We believe, as articulated by one of the seminar panelists, that the reme- 
dies to the nation’s transportation problems certainly are not solely the 
responsibility of the federal government. Increasingly, there is a need to 
recognize that state and local officials arc often in the best position to 
identify and respond with the most effective solutions to their unique 
transportation problems. lIowever, helping develop a sense of vision and 
direction for the future of this country in terms of transportation is 
clearly part of the federal role. We believe that the Transportation Sec- 
retary’s forthcoming national transportation policy can help to provide 
the needed direction to guide future transportation decisions. 

In developing a transportation blueprint for the future, it will be impor- 
tant for the Congress and the Department to determine how to use lim- 
ited federal dollars to meet the enormous projected transportation 
needs. This may require the adoption of new funding mechanisms, such 
as innovative uses of block grants and toll financing. We are currently 
evaluating both of these strategies. 

As previously reported, we continue to believe that greater coordination 
and cooperation among the different transportation modes is needed to 
ensure the prudent investment of scarce transportation dollars and to 
improve mobility.! Ilowevcr, the transportation community finds fed- 
eral funding mechanisms and organizational structures in place that 
reinforce the mor(’ traditional single-mode focus. We believe multimodal 
planning, coordination, and management offer great potential for 

“‘Department of Transportatwn Enhancmg I’ohcy and Program Effectweness Through Improved 
Management. (GAO/RCED-87-3s. .luly 24, 1987) and Transitmn Srnrs: Trlmspotiation Issues (GAO! 
OCG-RR-PWK, Snv 198x1 
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In the past, federal policy generally did not allow states to impose a toll 
on new or existing roads built with federal funds. The 1987 Surface 
Transportation and Ilniform Relocation Assistance Act initiated a toll 
pilot program that waived this restriction for a limited number of toll 
projects. Knc states are participating in this program, which we are 
reviewing. Other states are also reconsidering long-held positions oppos- 
ing the introduction of tolls. Further, Virginia, in looking for innovative 
traffic solutions, passed legislation in 1988 that allows private funding 
for toll roads. 

I I ar L3puI bation 
Intermodalism Must 

Intermodal planning is defined as the serious examination of trade-offs 
and interactions between competing and complementary transportation 
modes, such as highway and mass transit. Present funding mechanisms 

Be Addressed 
_ ” I/ 

and organizational structures, however, are geared to individual trans- 
portation modes. 

We have reported on t,he separate modal orientation of federal transpor- 
tation programs.” In describing a typical state transportation depart- 
ment in terms of what it plans for and why, we noted the state had 
planned for air, highway, and rail modes individually and established 
prioritics for each mode separately. State officials acknowledged their 
orientation had been single mode. They attributed their inability to use 
federal funds for intermodal connections largely to inflexible capital 
funding requirements: for example airport money cannot be used to 
build roads accessing air terminals. In essence, the state officials believe 
their planning had a narrower focus because federal programs were 
implemented through single modes. This modal orientation continues; as 
we noted in our 1987 Transportation Management Review, the different 
modes of transportation continue to maintain their independence. 

In a November 1988 report, we recognized the need to implement an 
intermodal strategy at the federal level.” We stated that this need is not 
well served by the Department of Transportation’s practice of preparing 
only separate needs studies for highways, bridges, mass transit, and air- 
ways. These transport at,ion modes share common problems, such as cap- 
ital investment needs, that outstrip available funds and limit ability t,o 

“Making Futurt~ Traqxrtat~~t~ Decisions Intermodal Planning Needed (CED-78-74. Mar. Ifi, 1978). 

‘Department of Transportat~~~n: F:nhancing Policy and l’rvgram Effectnwxss Through Improved 
Management (GAO!RCED-87-X .July 24, 1RR7) 
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on the federal-aid system has grown. The Executive Director of t,hc Stra- 
tegic IIighway liest3arc.h Program suggested that the nation’s roads also 
suffer substantial damage because pavcmcnts have not been designed to 
withstand the weight and volume of today’s traffic. Beyond the dctcrio- 
ration caused by routine aging, use of chemicals on road pavements and 
severe weather conditions have also caused the system to detcrioratcl 
faster than projcctctl in some geographical arcaas. 

Dclferral or ncglcct of rou(.ine maintenance may also contribute t,o pave’- 
ment and bridge d~,tt~t’iol’ation. The Chief Operations Officer and General 
Manager for the Southeastern Pennsylvania Transportation Authority 
bclicvcs that maintcnancc~ is deferred bccausc of the difficult,y in drama- 
tizing the “crisis” of maintenance needs. IIe adds that only when a 
bridge collapses or some other tragedy occurs do people see the accumll- 
lation of maintenanc~c~ needs that should have been addressed long 
before the catastrophe‘. Further, a report from the former National 
C’ouncil on Public Works caontends that postponing maintenance rcsult,s 
in the need for pr~~matur~ rehabilitation, rebuilding, or rcplacemt~nt. The 
Council advocates a national strategy that incorporates strong inccn- 
lives to c’nsurc ad(~qrl;itc maintcnance,2 

Attcnt ion is 1 urning t cnvard research that focuses on methods to pre- 
SWVC~ and c>xtc,ntl ~);IL cbmc‘nt life. liescarchcrs are designing pavement 
structures that are bc%cr able to withstand the weight and volume of 
present and expcc,tcd future traffic. Since 1987. the Strategic Highwa) 
Kc~~rc~h l’rogram teas btlcn assessing t,he long-t,erm performance of var- 
ious pavcSmcnts gi\-c>n different maintenance programs, traffic loads, cli- 
mate factors. and Lioils. 

Needed: A Redefined Of t,hc Intc,rstal.fl system’s 42,796 miles, 42,291 miles (or 98.8 percent) 

Federal Highway Role 
were open to traffic. as of .JWW 1989, according to FIILW. The federal 
1. 1 ug sway t.olc> has c~tcr~tl on capital investments. with the Interstate 
system being tht, (lorllil\;ltlt investment. Now that constnlction of this 
syston~ is nearing ~~ornpl~~tion, the time is right to reexamine tht, federal 
rolc~. One possibillt> I’IW rclaligning federal and state responsibilities that 
transportation cx\cllc~.ts ilr(L disclissing is ii two-tiered funding approac~lr. 
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Construction of the Interstate Highway System-the nation’s largest 
federally funded highway component and the flagship of the highway 
network-is winding down. Consequently. transportation experts agree 
that the focus of the federal highway role needs to be reexamined. One 
possibility cited for altering the federal role is the establishment of a 
two-tiered funding system. The first tier would fund-through one or 
more separate, categorical programs-highways considered of national 
significance; the second tier would provide states with greater discretion 
for responding to their specific transportation needs by consolidating 
mimerous categorical programs into a block grant. Further, many trans- 
portation experts believe that current federal, state, and local revenue 
sources cannot meet the nation’s ever-expanding transportation needs 
and that innovative funding strategies must be considered. Some of 
these experts suggested that one way to raise additional revenue is 
t,hrough the use of tolls. 

Transportation experts also agreed that better coordination of and coop- 
eration among the different transportation modes is needed to improve 
overall mobility. As a spokesperson for the American Public Transit 
-Association noted, the nation is not being well served by the modal 
“separateness” in its transportation planning, programming, allocation 
of funds, construction. and maintenance activities. 

Traffic Congestion Is The mobility of Americans is being jeopardized as traffic congestion 

Widespread and 
Demands Attention 

levels continue to escalate at an alarming rate. Between 1983 and 1987 
alone, the percentage of rush hour travel under congested conditions on 
urban Interstates has increased from 54 percent to 6.5 percent. This 
growth in congestion stems from a number of factors, including escalat- 
ing numbers of vehicles and drivers, a shift in employment from urban 
to suburban areas: and the inability of current public transit and road 
systems to meet the needs of today’s commuters. And the outlook for 
improvement is grim. Federal Highway Administration (FHW) forecast- 
ers predict that if no mitigating act,ions are taken, by the year 2006 the 
nation will spend 3.9 billion hours annually sitting in gridlocked traffic. 

Rapidly changing commuting patterns have contributed significantly to 
the c.ongestion problem. lInti recently, the traditional work trip began 
in the suburbs and ended in the central business district. This pattern is 
quickly approaching obsolescence as major employers opt for the less 
expensive land development costs in suburban areas. In 1987, 60 per- 
cent of all employment destinations and 67 percent of all new jobs were 
located in suburban metropolitan areas. 
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