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Governmental and Public Constraints to 

the Implementation of Light-Rail 

Transit in Dayton, Ohio 
Jack L. Jensen and Ronald G. Rude, Transportation Coordinating Committee, 

Dayton, Ohio 

This paper discusses the local, state, and federal governmental and insti-
tutional constraints to the implementation of light-rail transit. The ex-
periences of the Dayton region are used in an attempt to draw broad-
based conclusions and general recommendations applicable to other 
medium-sized urban areas. The planning process that led to the selec-
tion of the light-rail mode in Dayton is also described. 

There are a number of local, state, and federal institu-
tional constraints that can be expected in the implemen-
tation of light-rail transit (LRT) systems. These con-
straints will particularly apply to an area that has no 
existing rail transit facilities. Due to the simplicity of 
the concept and technology, LRT provides a great deal 
of flexibility in planning, design, and building, but here 
the simplicity ends. The governmental and public con-
straints that must be overcome make the job much 
tougher, than it looks on the surface. Despite the design 
or technical advantages of a new LRT system, such a 
system is an unfamiliar and sometimes costly competitor 
to established travel modes. The public, local govern-
ment, and technical agencies are experienced with plan-
ning, funding, improving, and operating highway and bus 
transit systems. In contrast, LRT is an unknown that 
makes demands on the imagination and resources of 
voters, elected officials, and technicians. Using the 
experience of Dayton, Ohio, as an example, we will out-
line the problems encountered at all levels of govern-
ment in the implementation of an LRT system. An at-
tempt will also be made to draw broad-based conclusions 
and general recommendations applicable to other 
medium-sized cities. 

First it is important that we define the mode of trans-
portation being considered. One problem that has been 
encountered at both the local and federal levels is a mis-
understanding of what LRT is. The public and even the 
chief agents in transportation planning often do not know 
what LRT is and what it can do. For those with a high-
way background, LRT might be compared to the express-
way, which has control of access and some at-grade in-
tersections. Heavy-rail transit or commuter rail may 
be thought of as the freeway of transit—total separation 
of grades and complete control of access. Bus transit 
can be thought of as the arterial system of transit and 
feeder buses as the collector system. 

LRT, as envisioned for Dayton, would consist of a 
rail guideway system whose route configuration may in-
clude portions that are not grade separated. LRT may 
operate in city streets with vehicular traffic or in re-
served right-of-way with vehicular crossings at inter-
sections. Light-rail vehicles (LRV5) are electrically 
powered, are capable of operating singly or in trains, 
and can be constructed to accommodate loading from 
either high or low platforms. 

DAYTON PLANNING PROCESS 

A description of the Dayton LRT proposal and a brief 
history of the transportation planning process that led 
to the selection of the light-rail mode will be given. 

This historic overview will be used as a basis for point-
ing out the constraints and problems that have been en-
countered and how some of them have been resolved, 
although others remain. Many of these constraints are 
typical of those faced by other communities throughout 
the nation and should be anticipated by any area seeking 
to implement LRT. The review of the planning process 
will show the logical connections among the long- and 
short-range planning efforts within the region as well as 
spell out the series of steps that have carried Dayton to 
its present status. 

Dayton has a population of more than 200 000 in a 
metropolitan area that contains about 850 000 people. 
The need for some form of fixed-guideway transit facil-
ity was recognized by area planners in the early 1960s. 
During that time, a regional transportation plan was de-
veloped and adopted that called for high-speed transit 
service in three corridors to the southeast, northwest, 
and northeast of the Dayton central business district 
(CBD). As in most urban areas in the 1960s, Dayton 
devoted most of its energies to the implementation of 
highway facilities. A unique opportunity presented itself 
in 1970, when the U.S. Department of Transportation 
(DOT) announced it was accepting applications for its 
Urban Corridor Demonstration Program. The purpose 
of this program was to demonstrate ways of improving 
peak-period flow into downtown areas. The Dayton re-
gional transportation planning agency submitted an ap-
plication 

p-
plication to evaluate the use of an abandoned railroad in 
its southeast corridor. A grant was awarded, and a 
number of alternative transit systems were analyzed. 
Near the completion of the study, the planning agency 
and its consultants were ready to recommend a busway 
to serve the corridor; however, due to the increased 
interest in LRT technology in the United States, concerns 
about jurisdiction, and a particularly vocal private 
citizens' group, it was decided that LRT should be given 
further consideration. 

In 1972, the region requested funds from DOT to 
evaluate the feasibility of LRT service in the corridor. 
In October 1973, a feasibility study was completed, and 
its conclusion was that this was a feasible transit mode 
for the Dayton area. A comparative evaluation was then 
made of the busway and LRT, and in December 1973 
the regional transportation policy board instructed its 
staff to take the necessary steps toward implementing 
the LRT system. 

During the first half of 1974, a committee made up 
of representatives of the six jurisdictions in the corridor 
developed a formula for allocating the local funding share 
of the program. In the last half of 1974, a preliminary 
implementation application was prepared for submittal 
to the Urban Mass Transportation Administration (UMTA) 
and the Ohio Department of Transportation. The applica-
tion was formally submitted by the Miami Valley'Re-
gional Transit Authority in January 1975. 

During UMTA's 11-month review of the application, 
a number of meetings were held in Dayton and in Wash-
ington, D.C., to discuss the program. In December 



69 

1975, UMTA rejected Dayton's preliminary application. 
UMTA felt that Dayton did not have its nonfederal funds 
securely committed and that sufficient consideration had 
not been given to alternatives to an LRT system. In 
responding to the question of other options, Dayton's 
regional transportation planning agency has prepared a 
work program for conducting an alternatives analysis 
as required under UMTA's September 1976 regulations. 
The question of local-share funding will be addressed 
below. 

PROPOSED RAIL TRANSIT SYSTEM 
FOR DAYTON 

As it is now envisioned, the route for Dayton's south-
east corridor would use LRT technology in a 95 percent 
exclusive right-of-way system connecting downtown 
Dayton with communities extending about 19.6 km (12.2 
miles) southeast to Centerville via a currently under-
used freight branch of an existing railroad system. This 
would be the first of several lines proposed to serve 
the metropolitan area. The program meets the essen-
tial criteria of performance and cost for a mass trans-
portation system serving a medium-sized city. Off-
the-shelf technology and equipment will be used and a 
well-located railroad right-of-way requiring a minimum 
of remodeling is available. Since feasibility studies 
have indicated that this mode is applicable to the Dayton 
region, it is important to note that the geographic and 
demographic characteristics of this area closely re-
semble those of other urban areas throughout the United 
States. 

The roadbed for most of the route will consist of a 
double track with continuously welded rail and resilient 
pads between the rails and ties to ensure quiet opera-
tion. There will be 15 stations. They are to be simple 
but attractive and functional. There will be boarding 
platforms for both directions, bus loading areas, auto-
mobile pickup points, and parking areas. A total of 
2700 parking spaces is planned at 7 of the 8 southern 
stations at which the necessary property can be easily 
acquired. Feeder buses will operate on a demand-
responsive basis out of a number of stations to provide 
flexible, convenient access to the system. Feeder-bus 
schedules will be coordinated to match arrivals and 
departures of rail vehicles so as to minimize transfer 
delay. 

Rail cars for the system will use an overhead elec-
tric power source and standard-width track. The LRV 
required for the Dayton system is a single-unit car 
that seats 55 passengers and has the ability to operate 
in trains of up to four units. The cars will be able to 
average 56 km/h (35 mph) while making 15 stops. At 
many points along the corridor, they will be able to 
attain speeds of up to 80 km/h (50 mph). A trip from 
one end of the line to the other will require 22 mm. The 
same trip by automobile currently takes 35 to 45 mm 
during the peak hour. Service would be provided at all 
times except early morning hours, when freight service 
would continue to be provided for industrial customers. 

The capital investment in the system will be about 
$65 million, or about $3.3 million/km ($5.3 million/ 
mile). This system offers most of the advantages of 
more complicated and expensive facilities currently 
being planned or built; however, the Dayton proposal 
is much more cost-effective and can be implemented 
in a relatively short time. 

CONSTRAThITS TO IIvIPLEMENTATION 

Barriers to the implementation of LRT service have 
been encountered at the local, regional, state, and 

federal levels. These constraints have proved to be 
somewhat different from those that affect other modes 
and seem to be unique to LRT for the medium-sized city. 

Local Constraints 

The first category of constraints concerns those at the 
local level. Local questions involve which corridor 
should be developed first, how the local cost of the 
project should be divided, which agency should operate 
the system, who should subsidize the system once it is 
in operation, and what are the land-use implications of 
LRT. The complexity of local concerns in the Dayton 
area is indicated by the fact that the first line proposed 
would serve 4 municipalities and 1 township, all of which 
are in one county. The ultimate rail system currently 
being evaluated would serve 13 municipalities and 10 
townships and involve the cooperation of two counties. 

The mid-1960s regional transportation plan for the 
Dayton area called for three high-speed transit lines 
serving the Dayton CBD. The one to the northwest 
would provide transit to the city's most densely popu-
lated residential area. The northeast line would serve 
Wright -Patterson Air Force Base (which has 27 000 
employees), Wright State University, and the city of 
Fairborn. The southeast route would serve the more 
affluent suburbs and areas that contain substantial por - 
tions of the region's elderly population. 

When the area planners selected a corridor for eval-
uation in the Urban Corridor Demonstration Program, 
the southeast corridor was chosen because of the avail-
ability of an abandoned railroad right-of-way. It was 
felt that the projects selected by DOT would need to have 
some unique characteristics, and at that time the federal 
agencies were particularly interested in preserving 
railroad rights -of -way for transportation purposes. 
Therefore, funding for implementation of the southeast 
line was requested first because advance studies had 
been completed for this routing. 

When the various communities were passing resolu-
tions of support for the preliminary application for the 
southeast LRT line, the city of Dayton requested assur-
ance that work would continue toward implementation 
of the other two corridors, because it was felt that these 
two lines would be more beneficial to Dayton residents 
than the southeast route, which served a number of 
suburban communities as well as the city of Dayton. 
This assurance was given; the regional transportation 
plan was reevaluated for these three corridors as well 
as four others that were being studied in detail with 
respect to requirements for the year 2000. 

One constraint that develops at the local level in the 
early stages of a project involves how the project is 
visualized. The initial reactions of some officials to 
consideration of an LRT proposal for the southeast 
corridor of Dayton suggested that in their minds the 
transit line was a one-way facility in the outbound direc-
tion. Officials in the center city saw the potential of 
allowing the commercial activity of the city to travel 
outward to suburban shopping areas. They also saw it 
as an aid to the more affluent residents of the city to 
move to the suburbs and have easy transportation access 
to their downtown jobs. Officials in the suburbs, on 
the other hand, in some cases saw the project as a way 
of bringing the socially deprived to their community. 
The planners, in one sense, also saw the proposed line 
as a one-way facility inbound, since they and the pro-
moters of LRT pointed to the developmental value of 
such a service to the center city and downtown activities. 
The planners also saw the system as providing an alter-
nate mode of travel to suburban residents, i.e., pro-
viding mobility to the young and the elderly in the sub- 
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urbs that is not readily available to them in an 
automobile -dominated system. 

All of these conceptions had to be addressed and the 
fears overcome. One must not overlook such problems 
in developing major transit facilities in a regional plan. 
Some of these perceptions depend on the current con-
cerns of other planning services in the region. If, for 
instance, the housing opportunities plan is currently 
generating a great amount of discussion, then the issues 
related to housing opportunities become issues of the 
transportation corridor; if it is not a matter of current 
concern, then those issues may not provoke a con-
straint. Each area must examine its current activities 
and anticipate how they affect one another as they go 
into the planning process for a particular project. 

There have been no further problems in Dayton re-
garding the selection of the line to be built first; how-
ever, this is an item that must be given serious consid-
eration in the initial stages of any planning process. A 
compromise among the needs and desires of all the com-
munities involved must be reached in order for the ju-
risdictions to continue to work together toward the 
implementation of a staged, coordinated, and compre-
hensive system. 

A second local constraint involves construction fund-
ing. Where the local cost of a program of this magni-
tude would come from is certainly a basic question for 
the jurisdictions involved. Assuming that 80 percent 
of the cost would be provided through an UMTA capital 
grant, a committee made up of representatives of the 
six jurisdictions (four cities, a township, and a county) 
involved in the Dayton program was formed to decide 
the source of the remaining 20 percent, the local share. 
The committee members, who were appointed by their 
respective councils, board, or commission, spent 4 
months dealing with a number of complicated formulas 
involving existing and forecast land use and service 
areas and weighed the various schemes before reaching 
a decision on how to assign the local shares. The fund-
ing formula was then endorsed by each of the governing 
bodies. 

This approach is recommended for solving the local-
share question. There is no standard formula or ap-
proach, yet all jurisdictions must be satisfied or they 
will not provide their share of the cost. Since high-level 
representatives of all the communities had discussed 
the funding problems in detail and reached a common 
recommendation to take back to their respective policy 
boards, it proved easier to obtain support for the for-
mula than if a single agency or city had proposed a 
scheme. This situation has pointed out the need for ad-
ditional research in such fields as value capture, tax-
increment funding, and model funding formulas. This 
research is essential and must continue to be supported 
by the federal government. 

The local aspects of subsidizing the deficits of oper-
ating an LRT system obviously must be addressed as 
the issue of the feasibility of LRT is evaluated. The 
problems involved in providing for that subsidy are the 
same as those described in regard to capital grants. 
An important issue in both cases is the definition of a 
local builder and operator. That problem may not be 
as severe in some other urban areas as it is in Dayton, 
since in some areas of the country the service area of 
a single public transit authority covers the proposed 
service area for such projects; in Dayton that is not 
currently the case. 

The problem of the operating subsidy is complicated 
by the cash-flow problem in UMTA's operating assis-
tance program that is created by the slowness in pro-
cessing section 5 applications. We believe this problem 
can be overcome. Sometimes the problem is partly  

the result of slowness at the local level in filing the ap-
plication and all of the necessary supporting documenta-
tion (in a form acceptable to UMTA) to get the project 
moving expeditiously. We have experienced cash-flow 
lags of more than 1 year in the operating assistance pro-
gram as a result of the combination of slowness from 
these two sources. 

It is apparent that UMTA would require some assur-
ance or guarantee of the local matching funds required 
to subsidize the anticipated operating deficit of a pro-
posed new system before it would make any commitment 
for capital expenditures. This commitment would have 
to be based on the local regional transit authority's bud-
get or be guaranteed by commitments from the local 
jurisdictions involved in the program. If the local com-
munities are to provide the funds, this would be based 
on a formula involving estimated operating expenses and 
ridership forecasts. Given the lack of reliability that 
such estimates carry, it is very difficult to get a local 
governmental body to commit itself to such expenses. 

Another concern of local communities will be the 
land-use impact of LRT in an area that does not cur-
rently have rail transit service. The Dayton implemen-
tation application to UMTA for the construction of the 
southeast line proposed a before -and -after land-use 
evaluation, particularly around station sites and in the 
Dayton CBD. The purpose of these studies would be to 
provide other cities with a basis for estimating impacts 
and to make information available for use in future cor-
ridors in the Dayton region. 

The cities have been concerned about what will happen 
to land use around a transit station. Will high-rise 
development occur? What will happen to land values? 
How can growth and change be controlled? What can be 
expected from a joint development program or special 
assessment districts? The goals and objectives of each 
community involved must be given thorough considera-
tion in the planning and design of the system. It seems 
logical that this work begin with a detailed land-use 
analysis of what currently exists within the corridor and 
how the communities want these areas to develop. Many 
of these land-use aspects have not been tested from a 
legal standpoint; further research is necessary in this 
area. 

It is obvious that rail stations will have an impact on 
surrounding land and, if there is proper consideration 
before implementation of the transit system, the com-
munities can turn this transportation asset into a com-
plete land development advantage for their citizens. It 
cannot automatically be assumed that every community 
along the route wants high-density development or re-
development to occur adjacent to the stations. 

The subject of a before -and -after land-use evaluation 
in the Dayton area remains a consideration within the 
elements of the alternatives analysis. The major tasks 
in this analysis are 

To analyze possible needs for public facilities 
directly related to the corridor, 

To determine general development and redevelop-
ment potentials in the corridor, 

To evaluate the feasibility of joint development 
projects within the corridor, 

To evaluate the market potentials of sites, and 
To investigate possible value-capture techniques 

within the corridor. 

It is suggested that land-use evaluations at least this 
detailed are required to properly develop a high-quality 
transit line. 
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Regional Constraints 

The next category of constraints deals with problems at 
the regional level, including such questions as who 
should operate the system, how the right-of-way is to 
be preserved, how rail freight should be handled, and 
what role citizen participation should play. 

Any region that implements a new type of transit ser-
vice will have to determine who will operate the system. 
For the calculation of operating expenses, the consul-
tant who prepared the LRT feasibility study for Dayton 
assumed that the Miami Valley Regional Transit Author-
ity would operate the system. As previously noted, the 
first leg of the proposed regional system lies within six 
jurisdictions, but the existing transit authority only in-
cludes two of these communities—the central city and 
its oldest, most affluent suburb. Under this structure, 
the nonmember jurisdictions would have to contract for 
service or join the authority. A contractual arrange-j 
ment would involve a direct, annual general fund expen-
diture for the four jurisdictions; joining the authority 
would require levying a 2.73-mill annual property tax 
on their citizens. A third mechanism permitted under 
Ohio law would have the existing authority disband and 
be reconstituted as a countywide authority. This was 
done in June 1976. To provide a funding base for the 
new authority, the people of the county were asked to 
vote a 0.5 percent increase in the sales tax, which would 
have produced $7 million/year. The issue failed, and 
the old two-city transit authority was reinstated. Any 
single jurisdiction could operate the system, but it 
would have the same problem of contracting with the re-
maining communities that the transit authority has. 

In many urban areas there may not be a question as 
to who the operator of the system will be. The existing 
transit authority may already cover the area to which 
service is to be supplied, but the proposed service area 
frequently extends beyond the authority's jurisdiction, 
e.g., across a county line. In such cases, early con-
sideration should be given to the operating mechanism. 

Another subject for concern in Dayton's southeast 
corridor is rail freight service. There are a number 
of small industries along the southern portion of the ex-
isting line that are receiving, rail freight service from 
a connecting railroad. The decision was made early in 
the planning process to continue rail freight service in 
this corridor. Due to the nature of some of the indus-
tries being served, the expense of trucking their supplies 
and products would be prohibitive, and they would be 
forced to relocate if rail service were removed. In an 
effort to conserve right-of-way, it was also decided that 
the transit and freight vehicles would use the same track. 
The transit vehicles would operate from 5:00 a.m. to 
midnight, and the freight vehicles would have the use of 
the tracks from midnight to 5:00 a.m. 

An additional question related to the issue of freight 
service is who should operate the service. The consul-
tant who evaluated the feasibility of LRT in the southeast 
corridor of the Dayton region recommended that the 
transit agency should have control of all movements 
along the right-of-way. Under these circumstances, the 
most effective way to arrange for the freight service 
would be for the crew to be employees of the transit 
agency, which would operate the system as a short-line 
railroad. An alternative approach would be for the tran-
sit operator to lease the freight rights to a second party. 

Having the transit and freight services use the same 
track is an approach used successfully in some European 
cities. It has the added advantage in Dayton of replacing 
a deteriorated track with a new facility that will enhance 
its freight potential. However, it is recommended that 
cities planning LRT facilities make every effort to  

separate the transit and freight tracks within a corridor. 
This would eliminate the complicated legal entangle-
ments and operational conflicts that can evolve with joint 
use of track. In other corridors within the Dayton re-
gion, it is anticipated that railroad right-of-way would 
be leased, and the transit lines will be constructed 
parallel to the existing freight tracks. 

In many situations in the northeastern part of the 
United States, the opportunities for using low-density 
rail lines are being lost. Since the Consolidated Rail 
Corporation is not taking over the lines, they are being 
sold to private interests. We have proposed that either 
the federal government or our state government establish 
a land bank to purchase and hold all abandoned rail 
rights -of -way for future transportation use. 

An element that is critical to the success of imple-
menting any public improvement on the scale of a mass 
transit system must have early, strong, and continuous 
citizen participation. Establishing a mechanism for this 
is a requirement under any alternatives analysis and is 
a part of the Dayton region's work program for further 
evaluation in its southeast corridor. However, the for-
mal mechanism for establishing citizen participation 
already exists in the Dayton community, as it does in 
most urbanized areas, through a citizens' transportation 
council. This is an advisory group to the transportation 
policy board; its major function is to obtain public input. 

For most projects, citizen involvement must be ag-
gressively sought if any feedback is to be obtained at all. 
However, in the case of Dayton's LRT project, it was 
actually a group of private citizens who forced the issue 
of giving LRT further consideration at a time when the 
local planners were about to propose a busway. The 
group, the Citizens Committee for DART [Dayton Area 
Rail Transit], prepared a voluminous report outlining 
an LRT system for the southeast corridor just before a 
busway report on this same corridor was released by 
the regional transportation planning agency and its con-
sultant. Unlike the vague, often unbalanced work of the 
typical ad hoc commitee, the citizens' report set out 
ideas and concrete proposals that quickly gained wide 
attention and support. As a result of their efforts, a 
consultant was retained to study the feasibility of LRT 
in the corridor. This group has continued since 1971 
to promote the LRT plan among citizens, business 
leaders, civic clubs, and local, state, and federal poli-
ticians. Their members have also been active in na-
tional conferences on LRT. 

Overall, this unofficial citizens' committee has been 
effective in promoting LRT service for Dayton. How-
ever, because of their lack of knowledge of governmental 
functions, the committee has often caused problems for 
the regional transportation planning agency; in some in-
stances it has actually delayed progress on the program. 
It is therefore recommended that attempts be made to 
direct the energies of unofficial citizens' groups or pri-
vate individuals into a more formalized mechanism, such 
as a council of citizens that works more directly with the 
regional transportation policy board, which can channel 
citizen input to the appropriate officials and maximize 
its impact. Local, state, and federal funds are avail-
able for obtaining citizen input to the planning of new 
transit facilities and should be used to their fullest ex-
tent. 

One of the major problems when aggressive private 
citizens promote a particular transportation concept, in 
this case LRT, is the occasional mixing of concepts and 
ideas within their approach to promoting a mode. In 
our case, for example, too often the value to a community 
of land development was promoted on the basis of the 
kinds of land development that occurred in connection 
with heavy-rail commuter lines in and around stations. 
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That issue has been mixed in with the justification for 
LRT Similarly, the idea of the ultimate flexibility to 
upgrade an LRT system to a subway or heavy-rail com-
muter system has been promoted as an advantage when, 
in reality, no one today can envision a city of Dayton's 
size requiring that kind of rail system. For all reason-
able purposes, the LRT system is the ultimate level for 
Dayton's transit system. This mix of promotional as-
pects adds to the confusion that exists in dealing with 
public knowledge and public support of a transportation 
mode. 

In our area there is another constraint that is a bar-
rier to carrying out the requirements of an alternatives 
analysis. Although transportation planners can go 
through the process of analyzing an exclusive busway 
as one alternative to LRT in the same right -of -way, if 
that is not an acceptable alternative to the citizens of 
that corridor, it is not a practical alternative. The 
reason it is not acceptable in this case is basically that 
the public sees it as a way of putting a strip of concrete 
pavement down the railroad right-of-way so that the de-
cision can later be made to stop providing bus service 
and start letting cars run on that pavement; this would 
make it a backdoor way of obtaining a highway. Although 
this has never been anybody's intention, that possibility 
has been raised in the minds of the residents of that 
corridor, and that fear can be played on by the advocates 
of other modes; this has good and bad points. A good 
point is that it aids in promoting the LRT concept. The 
bad point obviously is that it makes redundant the alter-
native of a busway. Developing a freeway for automobile 
use, possibly with bus routes operating on it, is a tech-
nical alternative and previously was considered for a 
portion of our first corridor. But the public came to 
the conclusion that it did not want a freeway, and the 
Dayton City Commission has adopted an informal resolu-
tion clearly stating that it would not construct a freeway 
in that corridor. This is another technical alternative 
that is not politically practical and therefore not worthy 
of further investigation. 

State Constraints 

The next area of constraints involves those at the state 
level. In the Dayton area these have concerned state 
participation in the local funding share and the issue of 
integration of proposed intercity rail passenger service 
with local operations. In the preliminary application 
submitted to UMTA in 1975 for implementation funds to 
build Dayton's rail facility, it was proposed that 10 per-
cent of the financing would be obtained from the state of 
Ohio. Funds for the Ohio Department of Transportation 
are allocated by the state legislature on a biennial basis. 
Thus, it is impossible for the state to commit funds to 
a project such as Dayton's, which is estimated to take 6 
years for implementation. 

Assuming a total project cost of$65  million, the 
state's share would be $6.5 million. If this figure were 
distributed over a 6-year period, the state would need 
to commit $1.1 million/year to the program. Since the 
region must compete with areas such as Cleveland, Cin-
cinnati, and Columbus and a number of smaller opera-
tors, it is not realistic to believe that Dayton can obtain 
an adequate share of available funds. It is possible that 
the project could be programmed on a cash-flow basis 
with a state obligation at the front end of each stage and 
state funds provided at the time of contract signing. 
However, UMTA's acceptance of such an arrangement 
is not certain at this time. 

The state funding levels and budgetary practices vary 
widely throughout the country. This is an area that must 
be investigated thoroughly in a region's early planning  

stages for an LRT system. Special agreements and new 
legislation may be needed to assure adequate and timely 
state support. 

The second point for consideration is the integration 
of intercity and local rail transit service. The Ohio 
Rail Transit Authority, a statewide rail transit planning 
agency, entered into an agreement with a consultant in 
February 1977 to study the feasibility of high-speed in-
tercity rail passenger service in Ohio. One or more of 
the lines under consideration would connect the cities of 
Dayton and Cincinnati. The statewide lines would serve 
a corridor similar to that served by the local line but 
with a different level of service. Again, similar plans 
are being prepared for other states, and their potential 
must be considered. The question of joint use must be 
evaluated under these circumstances. 

Possibly the greatest constraint at the state level is 
the fact that most state departments of transportation are 
recently converted highway departments; they generally 
lack a commitment to transit and support for a fixed-
guideway concept. In Ohio we have been fortunate to 
receive state support, but that support comes within the 
fiscal constraints of Ohio law. To take a specific project 
of this type to the state legislature for special funding 
consideration produces the image of proposing pork-
barrel legislation. That image is difficult to overcome. 
Our solution is to develop the nonfederal share guaran-
tees at the local level and then run our own risks with 
the state; this should remove it from the concern of 
UMTA. 

Federal Constraints 

Since no project of the magnitude of an LRT system can 
be constructed and put into operation today without the 
assistance of federal dollars, it is necessary to comply 
with federal law and regulations and to deal with the 
federal bureaucracy. When most people in the transpor-
tation profession criticize the federal government, they 
address the problem of the absence of a national trans-
portation policy. While we can agree that there is not 
an officially adopted national transportation policy, we 
believe that in fact one does exist, even though it was 
partly backed into by the adoption of laws, rules, and 
regulations in areas not specific to transportation. In 
fact, we contend that the national transportation policy 
is supportive of a highway transportation system. It is 
supportive of a long-headway diesel bus transportation 
system. It is not supportive of LRT as a transportation 
alternative or of transit as a major element of transpor-
tation or, for that matter, of efficiency in highway trans-
portation. 

The national transportation policy puts social burdens 
on the transit system without putting those same social 
burdens on the highway system. At the same time, na-
tional policy stimulates suburban sprawl through loans 
to middle- and upper-income persons subsidized by the 
Federal Housing Administration and income incentives 
based on tax deductions for mortgage costs and real es-
tate taxes, while it does not provide tax incentives for 
redevelopment in the center-city areas. People in the 
transportation planning profession at all levels of gov-
ernment express platitudes about coordinated planning, 
development control, growth strategies, and so on, but 
we have never in the history of transportation in this 
country constructed a highway or a transit facility only 
because it encouraged desirable land development rather 
than because it satisfied an existing need. Hence, while 
we promote LRT by pointing to the land -use value created, 
those who weigh the justification for LRT look at the ex-
isting ridership, densities, and land consumption in order 
to determine whether the system can be installed. In 
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essence, one must be able to justify a project on the 
basis of need, not on the basis of creating a need or 
shaping land development. This immediately produces 
a major constraint for all medium-sized and small 
cities, particularly with regard to LRT. 

The federal agencies are properly concerned that, 
if they were to approve an LRT system for Dayton, 
many cities throughout the United States could request 
similar funding, and this would severely tax the capabil-
ity of the federal government to finance transit projects. 
Rather than addressing the policy and priority questions 
that problem presents, the federal government has 
treated LRT as a system to fall back on, one that would 
cost less than constructing a commuter rail or heavy-
rail system. As long as the federal government, many 
planners, and some citizens' groups look at LRT as a 
preliminary step toward commuter rail or as a means 
of investing less capital than would be required for com-
muter rail while providing reasonably similar levels of 
service, we will continue to be faced with the idea that 
there are not more than a dozen cities in the United 
States that can expect funding for LRT, as has been 
stated by past administrations. 

If both planners and the federal government truly 
believe that the concerns of this nation include energy 
conservation, improvement of air quality, and the pro-
vision of transportation for all our population, then we 
must conclude that the development of major transit 
facilities is desirable. LRT systems can promote the 
shaping of land, can promote the reduction of energy 
consumption and the improvement of air quality, and 
can satisfy many of our social objectives. We suggest, 
therefore, that what we need is not a transportation 
policy but a change in the existing transportation policy 
so that it will fit all national objectives. The sugges-
tion that one of the criteria for approving funding of an 
LRT project is the assurance of public and private com-
mitment to redevelopment is merely an excuse for 
procrastination. Public and private commitment fol-
lows transportation decisions or develops unrelated to 
them, but it does not develop simutaneously. It puts 
an undue burden on transportation planners to expect 
them to develop a composite package that includes a 
total land redevelopment commitment. 

It is not suggested here that it is improper for the 
federal government to have proposed and implemented 
alternatives analysis regulations but rather that it is 
unfair to require a literal response to those regulations 
retroactively. This problem is certainly not unique to 
UMTA. It exists in all of our federal agencies. If an 
LRT project has evolved from a transportation planning 
process, it has gone through an alternatives analysis in 
the true meaning of that word, whether or not all the 
specific requirements listed in UMTA's regulations have 
been fulfilled. We are suggesting here that another 
federal constraint arises from the length of time it takes 
to develop a major project, since there is a risk that 
changes in the rules and regulations will require doubling 
back to satisfy those regulations, thus adding to the 
time for development and therefore exposing it to 
greater risk of changing regulations. This can entail 
considerable penalties of cost and time. 

The vicious circle that develops in terms of the fed-
eral requirement to assure that there is financial com-
mitment to a project presents some interesting con-
straints. It is very difficult to get a local or state 
commitment without a federal commitment. What 
evolves is a case of contingent commitments that depend 
on the commitment of the other levels of government. 
In essence, it requires a multiple cycling through fed-
eral, state, regional, and local jurisdictions before 
the final funding package is totally committed. 

There have been many proposals at the federal level 
for dealing with some of the transportation funding prob-
lems, including both (a) establishing a transit trust fund 
and (b) breaking up the highway trust fund and creating 
a single transportation trust fund. The real problem is 
that we are unable to commit funds for the long periods 
now required to implement projects and seem unwilling 
to find ways of shortening that period to fit the time 
frame available. The commitments that are made for 
all forms of transit funding are actually invalid, al-
though they are normally lived up to. A present city 
council cannot bind a future city council; funds cannot 
be appropriated beyond the current year, and funds not 
appropriated are not legally committed. 

The state transportation department cannot make a 
commitment beyond the monies appropriated by the 
legislature. In Ohio the legislature appropriates on a 
biennial basis. There is no contractual commitment 
authority beyond that biennium. One-year and 2-year 
budgets do not fit transportation project schedules ex-
cept for the purchase of buses. The persistent planner 
and the persistent local official, however, can overcome 
these obstacles if the current administration makes 
clear its position toward funding LRT projects of the type 
we have defined that have evolved from a proper planning 
process. It is in fact a waste of federal dollars, state 
dollars, and local dollars to grant study contracts to 
evaluate the feasibility of LRT projects in any city if the 
basic decision has not first been made that LRT projects 
are an alternative acceptable to the federal government 
in such a city. In Dayton, we are past the decision 
point. We want LRT. The alternatives analysis pro-
cess serves only to satisfy UMTA's requirements, not 
to provide input to the decision-making process; this 
somehow makes everything seem backwards. 

CONCLUSIONS 

Significant constraints to the implementation of LRT ser-
vice in Dayton obviously still exist; after 12 years noth-
ing is on the ground. However, many barriers to the 
creation of an LRT system have been overcome, and the 
remaining problems are fairly well understood by those 
involved in transportation planning. The problems in-
volve local, regional, state, and federal constraints. 

Rail transit is inherently service to a corridor. 
Corridor choice and staging are crucial issues. Local 
governments must be involved in cooperative planning 
at the earliest point, because it is these jurisdictions 
that must apportion and bear the cost of the area's local 
share for capital costs and operating subsidies. It is 
these same jurisdictions that must control and adapt to 
the land-use impacts that rail service will bring. 

LRT is a latecomer to the medium-sized American 
city. Its rights-of-way must be aligned through existing 
patterns of land uses and established circulation sys-
tems. Adapting existing rail lines for LRT service 
while acquiring parallel or new facilities will entail ex-
tremely high right-of-way costs. In addition, because 
of LRT's operating characteristics, it is unlikely that 
the proposed service area for any LRT system will 
coincide with an existing governmental jurisdiction or 
district. Designating or establishing a capable and ac-
ceptable operating authority is crucial for the success 
of an LRT project. 

Regional transportation planning agencies that propose 
an LRT system should anticipate difficulties in coor-
dinating state assistance with federal requirements. As 
always, the level of funding approved may be less than 
the amount felt to be needed. An additional state con-
straint on the design and operation of LRT commuter 
systems may exist in state plans for intercity rail ser- 
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vice. This factor may become increasingly significant. 
A final constraint, and the one that has proved to be 

the most significant in Dayton, is the amount and types 
of federal assistance available and the delays met in 
processing applications for this aid. UMTA's programs 
for LRT do not have sufficient priority to provide a  

workable and timely source of funding. As was pre-
viously pointed out, Dayton's regional transportation 
planning agency is today back at the point reached in 
1973 —justification of a choice of mode. This is now our 
most severe constraint to the implementation of LRT. 

Analysis of Trañ sit Alternatives 
R. Craig Hupp, Southeastern Michigan Council of Governments, 

Detroit 
Donald N. Weisstuch, Leonard S. Wegman Company, New York* 

The planning and implementation of major public works projects re-
quire the consideration of many engineering, social, environmental, 
political, and fiscal issues. In particular, the 1970s have seen nonengi-
neering issues take precedence over engineering considerations in proj-
ect planning and implementation. These issues are highlighted in a 
conceptual approach based on six tests of feasibility—physical, opera-
tional, institutional, social and environmental, financial, and economic 
feasibility. This paper describes the application of this approach and 
the nonengineering issues that were identified as having an effect on the 
planning of a light-rail transit system in Harrisburg, Pennsylvania. The 
feasibility tests were found to constitute a valuable approach because 
they lead to a formal or explicit recognition of several planning issues 
that are usually only implicitly recognized in planning studies. Once 
they were explicitly identified, these issues could be analyzed in terms 
of their impact on the planning process. 

The planning and implementation of major public works 
projects require the consideration of a number of en-
gineering, social, environmental, political, and fiscal 
issues. It once was the case that, if the need for the 
particular public works project was particularly clear, 
public support was unambivalent, and fiscal resources 
were adequate, the major thrust of the planning and 
implementation effort could be limited to the identifica-
tion and resolution of the engineering issues. The pro-
cess moved smoothly from planning through preliminary 
and final engineering studies to construction and opera-
tion. The conception, planning, design, and initial 
decade of implementation of the Interstate highway pro-
gram (1956 to 1966) illustrates a situation in which only 
the engineering issues required detailed analysis. But 
times have changed. The completion of the Interstate 
system is now often challenged in many communities on 
social, environmental, and fiscal grounds. Few, if 
any, major transportation capital projects in the 1970s 
can be said to have unambivalent public support or 
adequate fiscal resources and, while the need for a solu-
tion to an identified problem may be clear, the best 
solution is not always self-evident. We believe that 
social, environmental, political, and fiscal issues are 
now taking precedence over engineering considerations 
in project planning and implementation and are generally 
proving to be far more difficult to resolve. 

The attractiveness of light-rail transit (LRT), as 
evidenced by the success of TRB's conference on LRT 
in 1975 and many active LRT proposals in cities through-
out the United States and Canada, is that it offers some 
hope of a compromise solution to the conflicting require-
ments of the nonengineering issues. An LRT alternative 
falls between a do-nothing alternative, which offends 
few interests but satisfies few needs, and a very capital-
intensive transit alternative such as conventional rapid  

transit, which has the potential to satisfy many travel 
needs but carries a high cost in social, environmental, 
and fiscal resources. For example, LRT at grade or in 
a shared right-of-way represents a transportation com-
promise between the inefficient existing automobile and 
bus transportation system and the very efficient (from 
a transportation point of view) rapid transit subway op-
eration. At the same time, it offers a fiscal compromise 
because the cost of building an LRT system at grade or 
in shared rights-of-way is often less expensive than a 
completely grade-separated or subway system and hence 
is more likely to be fundable. Thus, the revival of in-
terest in LRT indicates a growing awareness of the need 
to address the nonengineering issues involved in the 
planning and implementation of a major transportation 
project or program. 

We have developed a conceptual approach to the plan-
ning of major transportation projects that is intended to 
explicitly identify and highlight all of the issues involved 
in the planning and implementation of a new transporta-
tion system. The emphasis of this approach is to iden-
tify the implementability of a proposed transportation or 
transit alternative through tests of its physical, opera-
tional, institutional, social and environmental, financial, 
and economic feasibility. An alternative that passes the 
first five tests and outperforms other alternatives in the 
test of economic feasibility should have the best chance 
of being carried through to implementation. These tests 
are presented schematically in Figure 1. 

The tests of feasibility are summarized briefly below 
in the context of a rail study recently conducted by 
Tippetts -Abbett-McCarthy -Stratton (TAMS) in Harris - 
burg, Pennsylvania. The test of physical feasibility 
addressed the question of whether it was physically pos-
sible to construct new rail services in a candidate travel 
corridor. Physical constraints were identified, en-
gineering design criteria were established, and rough 
capital cost estimates were prepared. The test of opera-
tional feasibility was intended to identify operational 
conflicts with other transportation modes. If new facil-
ities were required to permit operational feasibility, 
cost estimates were prepared. The test of institutional 
feasibility was intended (a) to identify all federal, state, 
or local agencies; private companies; public or semi-
public authorities; and labor organizations and unions 
whose responsibilities, ownership, legal rights, and so 
on would affect or be affected by the inauguration of rail 
transit services and (b) to determine, as required, the 
agency or agencies that should own, operate, and manage 
the new transit service. A large part of the maneuvering 
between the Federal Railroad Administration (FRA), 


