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| Benelits of Highway Beautification 

Reported by FLOYD I. THIEL and JOHN 

YASNOWSKY, JR., Economists,' Economics 

The Congress expected the overall benefits of the Highway Beautification Act 

of 1965 to exceed the costs; but it requested additional information on the benefits 

and on the costs of carrying out the provisions of the act to provide a basis for 

future decisions on the beautification program. 

Much information has been gathered on the direct financial costs of the pro- 

gram, and much has been learned about indirect costs in terms of the impact on 

the individuals and groups who expected such adverse effects from the act as 

short run losses that could be encountered by some outdoor advertising compa- 

nies and roadside businesses. The benefits of theact have received little attention, 

perhaps partly because they are largely intangible and difficult to evaluate and 

measure. Despite this difficulty, decisionmakers must have some knowledge of 

the benefits and the costs if they are to make meaningful decisions. 

In this article the authors emphasize the benefits of the beautification program 

and, in doing so, give little attention to the costs and the adverse effects of the act. 

However, there is no intent to imply that losses will not be incurred by some 

groups. The primary purpose of this article is to filla gap that has existed con- 

cerning the nature and extent of the benefits to be expected from the beautifica- 

tion program. 

Introduction 

ONGRESSIONAL DECISIONS to 

undertake such programs as _ highway 

beautification require information about the 

benefits and costs of these programs. This 

need exists whether the information is pro- 

vided explicitly in the form of a benefit-cost 

analysis or in some such form as a study of 

costs or of economic impact. 

The Congress obviously felt that the bene- 

fits of the Highway Beautification Act of 1965 
would outweigh the costs. In passing the act, 

the Congress recognized a need to learn more 

about the costs, the economic impact, and the 

public and private benefits of the act. To 

obtain information on these matters, the 

Congress requested a study of the beautifica- 

tion program. 

Learning about the costs of the beautifica- 

tion program has presented no insurmountable 

problems; accordingly, at this point, informa- 

tion about the costs, including indirect costs, 

appears to be adequate. Information about the 

direct costs of the program, and of alternate 
programs, has been provided in a fairly 

comprehensive study conducted cooperatively 

by the State highway departments and the 

Bureau of Public Roads. Additional informa- 
tion about estimated costs has been provided 

by groups affected by the act, particularly 
members of the outdoor advertising industry. 

1 Alice C. Randill, James M. Montgomery, Anthony T. 

Cluff, and Edward M. Nolan also contributed work on which 

this article was based. 
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The benefits of the highway beautification 

program can be estimated, at least in a general 

way, but these benefits cannot be quantified 

or described with the precision possible in 

dealing with money. In the study of the eco- 

nomic impact of the act (1),2 which tbe 

Bureau of Public Roads conducted in coopera- 

tion with several State highway departments, 

the difficult problem of measuring benefits 

of highway beautification is recognized. In 

spite of the problems, some effort to evaluate 

the benefits must be made if meaningful 

decisions are to emerge. 

Benefits of highway beautification were de- 

scribed not only in the Bureau’s beautification 

impact study, but also in many of the 25 

studies of the economic impact of the Highway 

Beautification Act conducted in many States 

throughout the country. These studies are 

listed at the end of this article. The need for 

information about benefits was underscored by 

a Congressional request at the 1967 House 

hearings on highway beautification. The dis- 

cussion in this article, drawn from the Public 

Roads report of the economic impact study, is 

based partly on the attention that the Congress 

has focused on the need for information about 

benefits. The benefits referred to for one group, 

such as motorists, may be costs or disadvan- 

tages for others, such as outdoor advertisers. 

Some of the benefits referred to result from 

adjustments by those affected by the program 

rather than from beautification itself, and most 

of the benefits will occur only when the act 

2 Italie numbers in parentheses indicate references listed on 

page 8. 

and Requirements Division 

becomes operational. Though these benefits 

are intangible and largely unmeasurable, they 

can be conveniently described when classified 

as: (1) General or overall benefits, (2) benefits 

from scenic enhancement, (3) benefits from 

outdoor advertising control, (4) benefits from 

junkyard control, and (5) benefits perceived 

by considering costs on a unit basis. 

General or Overall Benefits 

The overall benefits of highway beautifi- 

cation go primarily to people using the high- 

ways. The benefits anticipated include 

increased comfort, pleasure, convenience, and 

safety while traveling. Additional general or 

overall benefits that go beyond those resulting 

directly from scenic enhancement, billboard 

control, and junkyard control include: (1) An 

increased consciousness of the need for pre- 

serving the Nation’s scenic resources, (2) the 

beneficial effect the highway beautification 

program will have on national and local 

economies, especially on local economies, and 

(3) the benefits resulting from the permanence 

of most highway beautification measures. 

Increased interest in scenic resources 

The current interest in the quality of the 

environment in the United States is unmistak- 

able. Increasingly, the problems in this country 

are concerned with the quality of living rather 

than the amount of resources. ‘‘More and more 

people are concerned with water pollution, air 

pollution * * * solid wastes, the preservation 

of areas for outdoor recreation and for open 

space, the design and arrangement of both the 

urban and rural landscape. * * 
harmony with nature has become a matter of 

conscious attention and national policy. * * *” 

* Living ip 

‘(2). Clearly, ‘‘there are strong indications of an 

awakening public appreciation of the amenities 

and acceptance of responsibility for preserva- 

tion of our vanishing resources, the Nation’s 

landseape”’ (8). 

The Highway Beautification Act of 1965 

cannot be properly credited with creating the 

current interest in esthetic highways or in 

environmentai quality generally, but it can be 

credited with intensifying this interest. The 

act is focusing attention on ‘‘an often neglected 

aspect of highways’’.2 News stories have 

3 From remarks by John T’. Connor, former Secretary of 

Commerce, prepared for delivery before the Highway 

Transportation Congress, Washington Hilton Hotel Apr. 13 

1966, 



credited the highway beautification program 

with adding impetus to such developments as: 

(1) Oil company efforts to design their service 

stations to blend with the scenery, and (2) 

attempts to protect trees by barricades during 

construction. An increase in subscriptions to 

the magazine Landscape Architecture has 

even been associated with the highway 

beautification program. 

Effects on local economies 

The economic stimulus provided by ex- 

penditures for highway beautification—that 

is, landscaping, screening, etc.—is fairly 

obvious. Although the effect on economic 

activity is generally less for highway ex- 

penditures than for other public expenditures 

where labor costs are more important, $1 spent 

for highway beautification will ordinarily 

result in total economic expenditures of more 

than $2 (4). This economic activity, though a 

benefit to some who are directly affected, 

results from the cost of the program. When 

the cost is borne by taxes, it will tend to offset 

the economic stimulant provided by the 

spending, at least on a national basis. Whether 

this economic activity produces a gain in 

national wealth or production depends on 

whether the taxing and spending for highway 

beautification result in the use of previously 

unused resources or in a more productive use 

of resources that were previously used. 

It is not entirely clear whether the expendi- 

tures for scenic enhancement and junkyard 

control will stimulate economic activity 

sufficiently to offset the economic activity 

lost because of signboard removal. If, as is 

anticipated, an investment in landscaping or 

other comparable highway beautification 

projects encourages tourism, enhances land 

values, and eases driver tension, then the 

investment in highway beautification should 

yield economic gains comparable to those 

that were lost after removal of some billboards. 

This will be particularly true if, as is possible 

under the Highway Beautification Act, sub- 
stitutes for commercial billboards, such as 

information centers and official right-of-way 

signs, are provided for the motorist. 

Whether the gains will exceed the losses 

sannot be estimated with certainty at this 

time, but considerable insight into the matter 

has been provided by a study of the economy 

of Clinton County, Pa., in which an input- 

output model was used to provide forecasts 

such as the impact of highway construction 

and the effects of a strike at a local aircraft 

plant (6). The major finding from the study 

was the forecast that the county would 

experience a slight increase in economic ac- 

tivity as a result of the Highway Beautifica- 

tion Act. Apparently, counties like Clinton 

County that have no local outdoor adver- 

tising companies may experience less effect 

from the billboard control provisions than 

counties that have such companies. Of the 

3,000 counties in the Nation, there may be 
a number with no outdoor advertising com- 

panies headquartered within their borders as 

the approximately 3,500 outdoor advertising 

companies tend to be grouped in counties 

with large cities. 

2 

On U.S. 287, Fort Collins, Colo. 

On U.S. 34, Loveland, Colo. 

Figure 1.—Examples of attractive and functional visitor orientation centers. 

In terms of relative change, the impact in 

Clinton County will be slight. The total eco- 

nomic activity for the county as a whole will 

increase very little—less than a tenth of 1 per- 

cent. This would scarcely be felt in the econ- 

omy, though there may be some dislocations 

evident owing to the income distribution 

within the community. 

The beneficial effect that attractive sur- 

roundings have on economic activity is re- 

ceiving more and more attention. It is now 

fairly common to hear such statements as 

“beauty is good business” (6) and ‘“‘natural 

beauty and economic progress go together”’ 

(7). The burgeoning tourist industry has 

helped focus attention on the connection be- 

tween pleasant surroundings and economic 

progress. Increasingly, communities are em- 

phasizing their pleasant scenery in an effort to 

attract tourists. More and more, there appears 

to be agreement that cities need to “make a 

charming entrance” to “‘draw tourist dollars’ 

(8). To help provide a pleasant entrance and 

to assist travelers, visitor information centers 

are being used in many locations. These are 

compatible with the highway beautification 

program, which provides for the use of in- 

formation centers at safety rest areas (dis- 

cussed later). Some typical tourist informatio 

centers are shown in figure 1. 

Concern with the need for attracting tow 

ists has extended to travelers from abroad, an 

one of the potential benefits of highwa 

beautification is increased foreign touris 

trade. Under program budgeting concept 

highway money, about $4 million per yea 

has been earmarked for ‘‘Promotion of Nz 

tional Prestige and International Trade’ (9 

Recently a United States border improvemer 

program was suggested to make United Stat 

entrances attractive and impressive. This ma 

have been in response to complaints thi 

border areas of the United States near Mexi 

are becoming shabby. 

The increased opportunities that scen 

highways may offer for business activity ai 

offset to some extent by losses in other area 

For this reason, highway beautificatio: 

whether along the highway or on priva 

property bordering the highway, may nt 

produce any substantial increase in revent 

to the tourist industry on a national basi 

However, to the extent that foreign travele 
can be encouraged to travel in America, 4 

that Americans can be encouraged to trav 

more in this country, a gain in revenue 

April 1968 e PUBLIC ROA 



i 
 taee 

xpresented for the tourist industry. Such a 
ain still may not constitute a gain in national 

icome if it is offset completely by a loss in 

‘ther sectors of the economy. Ordinarily, 
Where there are some’ unused resources, any 

ain to the tourist industry from domestic 

ravel would be partly, but not completely, 

set by losses in other sectors of the economy 

Wi0). Experience abroad may provide some 

sight into the relation between scenic 

ighway and business experience. England 

ind Switzerland with “‘more or less stringent 

stems” have been contrasted with Italy 

nd Belgium, which Nairn rates “bad as 
imerica’’ with respect to roadside esthetics. 

Nairn suggests that the pleasing roadsides 

England and Switzerland have been asso- 

iated with business activity just as much as 

he roadsides in Belgium and Italy where 

oadside advertising is common. 

Although most of the features of the High- 

vay Beautification Act should encourage 

ourist travel and business related to high- 

vay travel, some affected businesses may not 

venefit. For example, safety rest areas tend 

0 encourage highway-oriented business by 

foaking travel pleasant and safe. This should 

timulate business. But rest areas also make 

ft more convenient for motorists to picnic 

filong the way, which may have an adverse 

effect on roadside restaurants. 

Che permanence of highway beautification 

The benefits that highways, especially 

‘ontrolled-access highways, can yield as 

lividing lines or buffers between different 

and uses have been well established. Con- 

rolled-access highways are especially effective 

or this purpose, because of their perma- 

1ence—their built-in resistance to obsolescence. 

dighway beautification enhances this feature 

f controlled-access highways. 
Highways, like most other tangible objects, 

wear out over a period or become inadequate 

or the required service. Even highway right- 

of-way must be regarded as having a definite 

ife, though right-of-way does ordinarily have 

‘shat benefits of the project will decline over 
‘the years obviously must be considered by 

‘iecisionmakers when they evaluate the bene- 

“fits and costs of investments, including 

\proper to base the evaluation of projects on 

economic life rather than on physical or use- 

‘ful life. Thus, even though right-of-way for a 
“highway may have an unlimited physical life, 
it is better to consider the probable economic 

life (11, 12); for example, the economic life 

for rural Interstate highways is often esti- 
ated to be 35 years for road surface, 65 

years for structures, 80 years for grading, and 

/100 years for right-of-way. 

With the exception of junkyard fencing and 
certain plantings that may not survive, most 
thighway beautification measures should be 

quite enduring, possibly as enduring as the 

right-of-way. Some of the benefits of highway 

beautification may extend even beyond the 
economic life of the right-of-way as, for 

i 
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example, when the beautification occurs in 

areas where at least some of the benefits, 

such as the parklike effect of a well-land- 

scaped open space, continue even after the 

highway is abandoned. 

Although well-designed and _ well-located 

highways may have longer duration than the 

buildings or other manmade structures nearby, 

it is possible to surround highways with an 

environment that will be long lasting. The 

early parkways did this. In fact, the landscap- 

ing along some of these parkways has outlasted 

the roadway itself. The potential benefit of 

highway surroundings that protect the high- 

way from undesirable encroachments has, of 

course, been recognized for some time. A 30- 

year-old report states that ‘“Parkways will 

benefit future generations as well as the 

present. Parkways have great duration, though 

the surface may wear out several times” (14). 

The permanence of highways with parklike 

surroundings results primarily from the way 

in which time affects different elements of the 

highway and the highway environment. 

Pavement and buildings grow older and 

deteriorate according to historical time, but a 

landscape with a minimum of care regenerates 

itself by the process of nature—the cycles of 

day and night and the seasons. The value of 

having parklike landscaping along highways 

may become even more pronounced in the 

future. Some of the current practices not only 

tend to simplify maintenance, as noted below, 

but emphasize practices that may foster this 

regenerative aspect of natural landscaping— 

no-mow ground covers, small plantings that 

may reseed themselves, uneven rows or clumps 

of plantings so that replacements are not 

necessary (15, 16). 

Benefits From Scenic Enhancement 

Scenic highways provide benefits to at least 

two groups: Highway users and nearby land- 

owners. Esthetic landscape design typically 

enhances the motorists’ safety and enjoyment, 

and stabilizes community desirability and 

property values. Roadside beautification is 

really just another way of striving for the 

complete highway—a highway that incorporates 

its esthetic factors in the abutting landscape 

corridor and thus contributes to highway 

safety, economy, and utility, and to the 

esthetic character of the corridor itself. When 

combined with rigorous engineering standards, 

highway beautification makes pleasure driving 

more enjoyable, but does not impair the high- 

way’s usefulness for commercial or other 

types of traffic. 

Highway user effects 

Surveys of motorists’ desires show that 

scenic, or beautiful, highways are preferred by 

nearly all highway users. Some motorists have 

such a strong preference for scenic routes that 

they will travel farther or longer to traverse a 

scenic highway. In one survey scenery was 

rated as more important than travel time or 

distance but less important than congestion. 

Scenery was rated highest for pleasure driving 

with no particular destination and for driving 

to vacation destinations. Apparently, the 

more time a motorist has to spend on his 

trip, the more he is likely to select a scenic 
route (17). 

Land yalues 

The pleasure that scenic highways or park- 

ways are meant to generate is reflected, at 

least in a general way, in the development 

of land and near these facilities in the land 

value. Land values provide a fairly objective 

measure of the economic potential of a piece 

of property or of an area;‘ land values can 

be an indicator of ‘all the various direct 

and indirect impacts’’.’ They ordinarily reflect 

changes affecting property, whether there is 

a favorable influence such as a school, a 

park, a parkway, or a scenic highway, or 

whether there is an adverse influence such 

as a noisy, dangerous traffic arterial, or the 

presence of air pollution. Land values have 

been a useful tool in assessing the effects 

that water resources, urban renewal, recre- 

ation, parks, highways, and other projects 

have on nearby or other affected areas (18), 

Although many of these effects might have 

been merely attracted rather than created by 

the parkway or other project, there is con- 

siderable agreement that well-conceived and 

well-located projects may be associated with 

land value gains—owing to increased econo- 

mies and efficiencies—that will not be offset 

by losses elsewhere. 

Though improved esthetics or visual quality 

appear to be the primary purpose of scenic 

highways, these facilities also produce eco- 

nomic benefits. This generalization can be 

made on the basis of analogous experience 

with parks and open space, on the strong 

preference which prudent real estate inves- 

tors have for pleasant surroundings, and on 

the persistent economic well-being which has 

been associated with parkways. 

Parks, open space, and parkways 

There is general recognition of the benefi- 

cial influence that parks and open space can 

have on nearby areas. The benefits of parks 

and open space, or least some of them, accrue 

to nonparticipants, to people passing by the 

park, and to residents living near the park 

who may never make any direct use of it. 

This park effect typically shows up in in- 

creased land values nearby. In Washington, 

D.C., for example, parks have been credited 

with enhancing nearby property values to 

such an extent that the resultant increase 

in property taxes has far exceeded mainte- 

nance and operating costs of the parks (19). 

Experience in Boston further illustrates the 

beneficial effect of a park or open space 

used in connection with a highway. Properties 

4 Land values tend to be more objective than some indi- 

cators, such as opinion surveys, because land values avoid 

most of the problems associated with interpreting the real 

attitudes of respondents; land values are based on verifiable 

contracts rather than on statements or responses that may 

sometimes be self-serving or otherwise inaccurate. 

5 From remarks by Allen V. Kneese, Resources for the 

Future, in his unpublished paper What are We Learning 

from Economic Studies of Environmental Quality?, p. 9. 



along the Charles River and near Jamaica- 

way where the parkway widens to encircle 

Jamaicaway have benefited; this is in con- 

trast to areas near South Bay and Dorchester 

Creek where streets and highways have not 

been protected by sufficient space or parkland 

and have not benefited (14). 

Private developers make good use of the 

tendency of open spaces, parks, and parklike 

highways to enhance values of nearby land. 

In Los Angeles, where the Hollywood and 

Santa Ana freeways were constructed through 

areas covered by old buildings that had to be 

removed, plantings so improved the general 

tone of the neighborhoods that owners have 

been stimulated to renovate, reconstruct, and 

develop their properties (20). Many developers 

find that 

certain 

the income foregone by keeping 

untouched is more than re- 

covered by the higher prices received for those 

properties that sell.6 One developer is even 
going to an expense of $15,000 an acre to wipe 

oul commercialism. The benefits that a beautiful 

parkway provides for his development are 

obvious to this developer (21). 

areas 

The benefits realized from parks, parkways, 

and trees and other plantings on public space 

is fairly understandable. Scenery has value 

and can be enjoyed whether trees and plant- 

ings are owned by the public or by individuals. 

Trees along the highway can be enjoyed by 

many people and may possess even greater 

value than trees on private property. Such 

trees obviously must be located far enough 

away from the highway to avoid being a 

hazard to highway traffic. 

Experience near parkways 

Parkways, or scenic highways, have some of 

the characteristics of parks and some of the 

characteristics of highways. A recent study in 

the Washington, D.C. area has provided ¢ 

comparison of land values near parkways and 

other highways (22).7 In the period 1950-60, 

parkways generally outpaced nonparkways 

both in land value changes, adjusted for 

general price changes, and in the share of 

Washington’s development of areas near park- 

ways and nonparkways. For example, the 

corridors the Washington 

Memorial Parkway in Virginia (fig. 2) and the 

Baltimore-Washington Parkway in Maryland 
(fig. 3) have developed at a faster rate and 
have had higher increases in land value than 

has the corridor 

along George 

along Shirley Highway. 
Property values near parkways and other 
highways in the Washington, D.C., metro- 
politan area are shown in table 1 for the period 
1950-60. 

® From remarks Toward Measuring the Intangible Values of 
Natural Beauty, by Judith M. Huff and Hugh A. Johnson, 
U.S. Department of Agriculture, presented at annual meet- 
ing, Soil Conservation Society of America, Albuquerque, 
N. Mex. 

7 Although some of the growth near the Baltimore-Wash- 
ington Parkway may result from such nonroad influences as 
greater economic development in the direction of Baltimore, 
the use of the so-called participation ratio generally adjusts 
those nonhighway influences that were present at the begin- 
ning of the study period in 1950. 
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Figure 2.—Scenic area of George Washington Memorial Parkway in Virginia. 

A comprehensive study of parkways and 

land values, completed several years ago, 

showed that parkways in the vicinity of New 

York, Boston, and Kansas City were eco- 

nomically sound. Land values in the areas 

affected, taken to be “the measure of the real 

estate’s possible benefits to the available 

purchaser who can make the most profitable 

use of it’? (23), increased substantially. 

Experience near other scenic highways 

Arecent attitude survey in Chicago indicates 

how nearby residents feel about some of the 

newer highways where attention has been 

given to making them esthetically pleasing. 

In response to the somewhat leading question, 

“Do you consider the expressway a thing of 

beauty?” the responses were ‘‘yes” from 70 

percent along the Edens Expressway, 100 per- 

cent along the Kennedy Expressway, and 80 

percent along the Eisenhower Expressway. 

Open-cut areas of greenery were generally 

preferred to close neighbors, and the Eisen- 

hower Expressway was considered a factor in 

revitalizing the slum area nearby. Some resi- 

dents regarded the expressway as their park, 

to be enjoyed visually, even though they did 

not physically enter the area (24). 

Local tax base effects 

Some of the effects that the Highway 

Beautification Act may have on local tax 

bases have been referred to, at least inci- 

dentally, in the discussions of land values, 

business activity, and input-output model. 

Scenic enhancement provisions should be bene- 

ficial for local tax bases, but some adverse 

Table 1.—Property values near parkways 

and other roads in the Washington, D.C. 
area—1950-60 !” 

Adjusted value | Gain 1950-60 
per square foot 

Types of highway 

1950 1960 Per- 
cent 

Parkways: 
George Wash- 
ington Me- 
morial Park- 

Baltimore- 
Washington 
Parkway - - -- 

Rock Creek 
and Poto- 
mae Park- 
way 

Other roads: 
Shirley High- 

Seven Locks 

1 Souree: D. L. Ames and J. T. Davis, Parkway Impact 
Study, An Investigation of the Effects of Parkways in the Na- 
tional Capital Region, George Washington University, Wash- 
ington, D.C., 1962. Property values include land and im- 
provements. Assessments, verified by some market sales, 
were used in the study. Each of the study areas has a mini- 
mum extent of either six properties or 2,100 feet from the 
right-of-way. 

2 Types of traffic were not analyzed in this study. Research 
now underway, such as the ‘‘ Effect of Highway Landscape 
Development on Nearby Property’? by Franklin Institute 
Laboratories, a study that is part of the National Coopera- 
tive Highway Research Program, may ascertain the extent 
to which parkway effects are due to the absence of noisy 
truck traffic as well as to the presence of landscaping. 

3 Values are for 1945. Developments near the Rock Creek 
and Potomac Parkway appear to look to other major streets 
in the area for their access to community services and places 
of employment. The study area (from M Street to Calvert 
Street and from 3lst Street to Florida and Connecticut 
Avenues) included some of the highest valued properties in 
the District of Columbia as well as some of the lowest. 

4 The increasing share of Washington’s development which 
the area near Seven Locks Road experienced apparently 
results largely from: (1) Change from farm to vacant or 
residential, (2) speculative activity in anticipation of the 
Capital Beltway, and (3) the spatial association of residences 
with Burning Tree Country Club, and Bradley Boulevard. 

April 1968 e PUBLIC ROA 



Figure 3.—Planting shrubbery along the Baltimore-Washington Parkway in Maryland. 

effects may be experienced by local taxing 

jurisdictions where scenic easements retard 

development. Such restrictions may occasion- 

uly divert development to other taxing juris- 

dictions, but ordinarily, scenic easements will 

Jonly cause whatever development that occurs 

to be removed farther from the highway. 

Some adverse effect may also result from the 

removal of property from tax rolls because of 

the acquisition of additional land for scenic 

strips. Both of these possible adverse effects 

should be minor and more than offset by 

general enhancement of tax rolls because of 

the act, but no concrete evidence of this is 

now available. 

_ Junkyard control provisions are expected to 

result in a general improvement of local tax 

rolls. This is discussed later. Billboard control 

provisions will also have some effects on local 

tax rolls. Based primarily on information and 

comments supplied by analysts involved in 

State studies, it appears that local tax authori- 

ties seldom collect taxes on sign structures 

owned by advertisers such as motels and 

restaurants. The number of these signs is 

approximately one-half of all the signs along 

the highways. Property taxes ordinarily are 

collected for signs owned by advertising com- 

panies, but apparently not in all taxing juris- 

dictions. It seems obvious that no decrease in 

local property tax revenues will result from 

the loss of sign structures for which no local 

property taxes have been paid. In fact, if the 

highway payments made for sign structures 

are invested in some form of property that is 

. taxable—for example, in improving the ap- 

! pearance of the plant by landscaping or by a 

i ee Pe le SES mE I ct 

larger on-premise sign—local property tax 

rolls might be benefited by the beautification 

program. To the extent that the removal of 

signs lowers revenue produced by State or 

local sign licenses or fees, the act may have 
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an adverse effect. This should be very minor 

as these fees are usually nominal. 

The effect that billboard removal might 

have on land values and taxes appears to be 

minor. Some State researchers have found that 

local tax assessors typically assess land on its 

value in a nonbillboard use so that sign rental 

or its loss has no effect on taxes. Although 

there are indications that the value of some 

land parcels might increase if billboards on the 

parcel and on land nearby are removed, there 

are no definitive findings yet available to sup- 

port this fact. 

Maintenance benefits 

Good landscaping often eases maintenance 

problems and costs. In Ohio, ‘expenditures 

for roadside development, flattening and 

rounding slopes, seeding, landscaping, and 

erosion control have provided handsome re- 

turns in reduced maintenance expenses* * *,” 

(3). The possibility that highway beautifica- 

tion can save money on maintenance was also 

referred to at a recent Ohio State University 

symposium. Savings in maintenance opera- 

tions result from functional plantings that 

save mowing, reduce headlight glare, hide 

litter, abate noise, guide drivers, screen unde- 

sirable views, and serve as snow fences. Living 

snow fences have saved up to $500 per mile in 

maintenance costs.® 

It is obvious that some aspects of well- 

landscaped highways raise, as well as lower, 

maintenance costs. Rest areas, for example, 

often create serious maintenance problems 

caused by vandalism.’ Yet rest areas lower 

8 From remarks Feasibility of Incorporating Natural Beauty 

Into Highway Design, by Robert F. Baker, delivered before 

Symposium of the Ohio State University, Natural Resources 

Institute, Columbus, May 1966. 

9For this vexing problem, the vandal-proof comfort 

stations announced in Public Works, vol. 97, No. 3, March 

1966, p. 48, may provide a solution. 

costs for such important maintenance items 

as litter control. This is shown by the heavy 

use of litter barrels at rest areas. Surveys of 

facilities used at rest areas demonstrate the 

importance of making trash barrels easily 

aecessible—as many as 16 barrels of trash are 

collected each day from some rest areas. 

Though disposing of this volume is a major 

task, it is much more economical to handle 

rubbish in barrels than when it is scattered 

along the roadsides. Even if the barrels are 

used for domestic garbage, it is still better 

to have it there than in a ditch (25). Also, 

providing pleasant and neat roadsides with 

adequate rest areas, which are equipped with 

trash receptacles, should influence more motor- 

ists to keep these well-landscaped highways 

neat. 

Benefits From Outdoor Advertising 

Control 

Benefits from the control of outdoor adver- 

tising will accrue primarily to roadside busi- 

nesses, landowners, local communities, and 

outdoor advertising companies. Outdoor ad- 

vertising companies, for instance, will experi- 

ence tangible benefits that will offset some of 

their losses from sign control. The industry 

itself recognizes that heavy concentrations of 

signs reduce the value of each individual unit, 

and that fewer signs per mile increase the 

profitmaking ability of each sign. The Traffic 

Audit Bureau, an organization supported by 

both advertisers and outdoor advertising 

companies, considers proximity to other struc- 

tures a disadvantage when auditing the space 

position value of a sign. Some executives of 

companies using outdoor advertising have 

recently warned that many sign locations are 

becoming overcrowded and are_ therefore 

reducing the value of all signs at these loca- 

tions. Also high gross receipts per outdoor 

advertising establishment have been associ- 

ated with, but not necessarily caused by, low 

sign densities. The State of California, where 

outdoor advertising signs have been controlled 

for years, ranks among the States that are 

lowest in signs per mile of highway, but highest 

in gross receipts per outdoor advertising 

establishment, 

Roadside business establishments may also 

experience gains from outdoor advertising con- 

trol that result from a reduction in unnecessary 

advertising costs. Some roadside business 

operators use off-premise outdoor advertising 

signs only because their competitors do. In 

a study by New Mexico State University, 

it was found that several motel managers 

would be willing to remove their off-premise 

signs to save the amount being spent on 

outdoor advertising, provided that their 

competitors did likewise. 

Landowners are also benefited by outdoor 

advertising control. In some places the 

removal of commercial signs will make the 

area more attractive, thus permitting higher 

and more profitable types of development. 

Also, some landowners in commercial and 

industrial areas, where signs are permitted, 

may find that their land has become more 

5 



valuable as a sign site and may receive an 

increase in rental income. This increased value 
will result from the decreased supply of land 

for signs, and it is probable that the scarcity 

of land will promote signs of a higher quality 

to increase their effectiveness. With only a 

limited number of signs permitted, it would be 

uneconomical for an outdoor advertising 

company to maintain unsightly and ineffective 

signs. An indirect effect of the improvement 

in quality could be an increase in landowner 

income. 

The benefits that communities receive from 

outdoor-advertising control include the im- 

proved opportunities for business afforded by 

attractive surroundings. For example, one 

testifier, at the Arizona hearings on beautifi- 

cation standards in March 1966, stated: 

“Since the removal of the off-premise bill- 

boards, none of the well-established businesses 

in the area have felt any ‘pinch.’ I can 

honestly say that business has been wp in our 

area. In all ways we business people of Sedona- 

Oak Creek Canyon have felt that in doing 

away with the billboards we have enhanced 

_our businesses, our community, and our way 

* of life.” 

Official information centers and right-of- 

Way signs 

The writers of the Highway Beautification 

Act of 1965 were fully cognizant of motorists’ 

needs for information and provided for the 

construction of information centers, which 

will be beneficial to motorists, roadside busi- 

nesses, local communities and even to outdoor 

advertising companies. Information centers, 

built with both private and public funds, have 

been important aids to the States’ economies 

as well as new sources of business to hotels 

and motels. 

Many advantages of information centers 

over off-premise commercial signs are realized 

by a tourist-oriented business. First, informa- 

tion centers may be more effective in com- 

municating with the traveler; they enable the 

businessman to tell his full story about the 

facilities he has to offer, about his rates, and 

sometimes even about vacancies. Second, the 

cost of advertising is substantially less; ex- 

ample, the cost of a sign at the information 

center in Aspen, Colo., is $12 initially plus $24 

per year, whereas costs for advertising on off- 

premise signs are usually much higher. Third, 

the advertiser does not risk losing those 

customers who might be opposed to signs 

along a highway. 

In addition to information centers, official 

signs on the right-of-way of interstate high- 

ways, evolving from the highway beautifica- 

tion program, may provide tourist-oriented 

businesses with opportunities to communicate 

with motorists. A demonstration project con- 

ducted along Interstate Highway 95 in Virginia 

showed amply how official signs can benefit 

roadside businesses. The study revealed that 

of 578 customers, 97 percent of the gasoline 

customers, 89 percent of the food customers, 

and 93 percent of the lodging customers indi- 

cated that the specific information signs had 

met their needs. The researchers covered 
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Figure 4.—Highway beautification costs over 

a period of 20 years. 

several of the signs advertising gasoline sta- 

tions to test their usefulness. In almost all 

cases, the quantity of gasoline sold by the 

stations listed on the information signs was 

greater when the signs were exposed than 

when they were covered. 

Official information centers and right-of- 

way signs provide an excellent alternative 

source of income for outdoor advertising 

companies that will lose under outdoor ad- 

vertising control. The manufacture, erection, 

and maintenance of signs and other materials 

at information centers, for example, can prob- 

ably be accomplished best by the skills and 

business experience of established outdoor 

advertising companies. Several outdoor ad- 

vertising companies have shown an interest in 

providing advertising services of this type or 

are already engaged in them. One company 

has recently erected a building in Iowa to 

provide the types of information needed by 

the traveler, including points of interest and 

information about health and emergency and 

personal services. Information of this type 

cannot readily be obtained from off-premise 

billboards as they now exist. The company, 

in suggesting the important qualifications that 

experienced outdoor advertising companies 

should have to provide information center 

services, stated: “The role of an experienced, 

private business * * * is vitally important 

because of the demanding service requirements 

of highway advertising. * * * Changes in ad- 

vertising messages require personal contact 

with the advertiser * * * finished art, pro- 

duction and placement of the changed ad- 

vertisement. A private advertising service 

company is staffed and equipped to perform 

these services.’ 

The state of uncertainty that has existed 

in the outdoor advertising industry is another 

reason that investment in information centers 

or right-of-way signs would be advantageous. 

Advertising through information centers and | 

by right-of-way signs seems to be well ac4} 

cepted by advertisers, by the local community | 

and by the traveling public. This has not been} 
true with off-premise signs and _ billboards} 

For many years, local and State governments} 

have been enacting legislation to eliminate 

off-premise signs. Many garden clubs andj} 

other groups have been opposed to this tyP@) 

of advertising, and advertisers have been 
aware of this public reaction. By investing in 

information centers which are desired and 

needed by the traveling public, the industry 

could find itself in a more stable environment 

Benefits From Junkyard Control 

As with outdoor advertising control, the 
primary benefits of junkyard control are 

experienced by the motoring public in thal 

form of increased driving pleasure. However 
some tangible benefits will also accrue to 

junkyard operators, landowners, and busi 

nesses supplying goods and services for screen 

ing junkyards. A better public image resulting 

from junkyard screening will be the main 

benefit to junkyard operators. This is sup 

ported by a finding in a study, conducted by 

Pennsylvania State University, in which sev 
eral of the larger junkyard operators inter- 

viewed generally favored the Highway 
Beautification Act because they felt that 

screening would result in better pa 

relations. 

Junkyard control provisions are also ex- 

pected to enhance property values and there- 

fore tax rolls, as mentioned previously. This 

is particularly true for screened junkyards. 

Several qualified analysts believe screening 

will improve neighborhoods and land values 
near screened yards. Relocated junkyards 

may result in tax gains for some jurisdictions 

and in losses for others. Relocation may 

produce a tax loss from relocated junkyards 

that previously paid taxes and that cannot 

survive a move, but new activities appearing 

at the sites vacated by junkyards may have 

higher incomes and produce more taxes than 

the displaced junkyard operations. 

Unit Costs 

As suggested, the benefits of the highway 

beautification program should exceed the 

costs. In the absence of precise informatior 

about benefits, costs can sometimes be de 
scribed or restated in terms that permit 

decisionmakers to compare benefits and costs) 

in an effective way. For example, the costs o} 

highway beautification were at one point 

estimated to be approximately $1.17 peif) 
driver per year, with total costs amortizec 

over a 20-year period at 6-percent interest 

compounded annually, and divided among 9 hk 

million drivers. The costs per driver per yea) 

are shown in figure 4, but should actually be 

somewhat less because (1) these unit costs i 

were derived from the relatively expensive i 

program under consideration in early 1967 

and (2) in the future there will be more thar , 

the present 99 million drivers to share these 

: 

Benefits Perceived Through 
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less if passengers as well as drivers were 
considered. 

{Rest area benefits 

The benefits derived from rest areas are 
substantial, but whether they are as great as 

jthe cost is a matter that must be considered. 

jUnder the highway beautification program, 
jrest areas on the Interstate system will cost 

fbout $150,000 each to construct. Based on 
incomplete information, the 2,500 rest areas 
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Figure 6.—Rest area on I-95, southbound, near Pittsfield, Maine. 

along the Interstate system may attract 

between 5 and 14 percent of the traffic passing 

by these facilities. If the percentage of vehicles 

stopping is as low as 5 percent, costs would 

amount to less than 5 cents per car for each 

visit, assuming a 20-year life for the rest 

areas. Examples of the use of rest areas by the 

traveling public are shown in figures 5 and 6. 

Some insight may be gained concerning the 

value visitors place on these stops by con- 

sidering the amount of time they spend at 

rest areas. Very incomplete data indicate that 

visitors usually spend about 15 minutes each 

time they stop at rest areas. Motoring for 

pleasure has sometimes been valued at about 

36 cents per person per hour, a figure derived 

generally from the vehicle operating cost 

divided among the people in the vehicle 

traveling for pleasure (11).!° Assuming that 

people traveling for pleasure do value motor- 

ing at 36 cents an hour, it seems that they 

are placing considerable value on rest area 

stops. Each time a pleasure traveler stops for 

15 minutes, he is apparently foregoing, or at 

least postponing, travel that he values at 
about 9 cents. 

The Cost of Pleasure Driving 

Considering the cost of pleasure driving 

provides some insight into the benefits yielded 

by highway beautification. Motor-vehicle-use 

studies have shown that at least 12 percent of 

the automobile travel in the United States 

is for pleasure. This means that approximately 

90 billion vehicle-miles were driven for pleasure 

in 1966 (12 percent of the 750 billion vehicle- 

miles traveled on all highway systems) when 

traffic volumes were considerably lower than 

they are at present. If each motorist was aware 

that his variable or operating costs were 

approximately 6 cents for each mile traveled, 

it follows that the motorists traveling the 90 

billion vehicle-miles for pleasure placed a 

high value on this travel by paying more than 

$5 billion per year to engage in pleasure 

driving. A comparison between this cost and 

the estimated yearly costs for beautifying the 

highways would not indicate whether the 

amount planned for highway beautification is 

appropriate; but the magnitude of the cost 

of this pleasure-driving does indicate the 

resources motorists are willing to commit to 

pleasure driving. 

Summary 

The expense of highway beautification has 

received much attention, and the study com- 

pleted cooperatively by the States and the 

Bureau of Public Roads has provided specific 

information about the costs of the program. 

Other material pertaining to costs, including 

estimates of indirect effects, has been made 

available to the Congress by various groups, 

some of which are affected adversely by the 

act. 

The discussion in this article is limited to 

the benefits of highway beautification. It is 

intended to provide information to comple- 

ment that already available on costs. Hope- 

fully, this description of some of the benefits of 

highway beautification will be useful to deci- 

sionmakers in weighing the costs and benefits 

of the program. 

Benefits of the program are substantial and 

significant, but they are also largely intangible 

and unmeasurable. Their illusive nature 

10 The 36 cents-per-hour estimate may understate the value 

motorists place on pleasure driving, as (1) it was based on 9 

traffic speed of about 25 m.p.h., which is lower than current 

traffic speeds, and (2) it was assumed that four people were 

in each car rather than the three or fewer that State-Bureau 

studies now show to be typical for pleasure travel. 



makes it difficult to meaningfully compare 

them with the costs of the program. The fol- 

lowing generalizations can be made about 

these benefits: 

¢ Highway users will experience substantial 

benefits from highway beautification in in- 

creased comfort, convenience, pleasure, and 

safety. 

e The highway beautification program is a 

part of and is fostering the general interest in a 

higher quality of living now so apparent in 

this country. 

e Highway beautification will generate 

economic activity because of the spending for 

such beautification measures as nursery prod- 

ucts and informational signs, and the enhanced 

opportunities for economic growth in areas 

made attractive for tourists or other consumers. 

e The economic life of a highway can be 

prolonged by scenic enhancement. The endur- 

ing values associated with parkways now 

several decades old, demonstrate the wisdom 

of surrounding highways with landscaping 

that will endure rather than with manmade 

structures that may soon become obsolete. 

® Outdoor advertising controls should result 

in fewer but more attractive and profitable 

signs. 

® Outdoor advertising controls may reduce 

advertising costs—as, for example, by road- 

side businesses now using outdoor advertising 

only because their competitors do. 

e Junkyard screening should benefit junk- 

yard operators by providing an improved 

public image. 

Some landowners will benefit through 

higher land values. 

® Official information centers and right-of- 

way signs have benefited motorists, roadside 

businesses, and local communities. 

e The need to provide advertising services 

at information centers offers significant eco- 

nomic opportunities for outdoor advertising 

companies. 

¢ In addition to the benefits of highway 

beautification, there are costs from not beauti- 

fying highways. These include roadside blight 

and all the problems of blight—highways that 

become obsolete prematurely, highways that 

are unsafe and confusing for motorists, and 

increasing handicaps in competing for tourist 

trade in the world market. 

When these benefits expected from highway 

beautification are considered along with the 

costs and disadvantages, decisionmakers may 

be aided in determining the future of the 
program. 

Studies of the Economic Impact of 

the Highway Beautification Act of 

1965—Listed by State 

Alabama 

Capital Income Effects of Signboard Regula- 

tion, Control, and Removal on Selected Kinds 

of Businesses and Land Segments Located” on 

Interstate and Primary Highway Systems in 

Alabama, University of Alabama. 

8 

California 

Impact and Implications of Highway Beauti- 

fication Act of 1965 on Motels in the City of 

Chico, California, California Division of 

Highways. 

Connecticut 

Environmental Appearance as a Factor in 

Highway Design, Yale University. 

Georgia 

A Study to Examine Some Critcial Areas in 

Aesthetics and Economics as These Topics 

Relate tu Land and Land-Based Structures, 

Georgia State College. 

Indiana 

A Study of Some Effects of Junkyard Screen- 

ing and Billboard Density, Purdue University. 

Kentucky 

Economic Impacts of Highway Beautification 

Act in Kentucky, Spindletop Research Center. 

Maine and New Hampshire 

Highway Beautification Study—Maine and 

New Hampshire, Wilbur Smith and Associates. 

Missouri 

Estimates of the Impact of Sign and Billboard * 

Removal Under the Highway Beautification Act 

of 1965, University of Missouri. 

Nebraska 

Economic Impact of Highway Beautification 

(Economic and Legal Problems Related to Road- 

side Beautification and Recreational Develop- 

ment Along Nebraska Interstate 80), University 

of Nebraska. 

New Jersey 

Identification and Estimation of Economic 

Benefits from Scenic Enhancement of New 

Jersey Highways, Rutgers University. 

New Mexico 

The Effect of Highway Billboard Advertising 

Upon Selected Southern New Mexico Motels 

and Their Guests, New Mexico State 
University. 

New York 

A Study To Investigate the Impact on the 

Outdoor Advertising Industry in Reaction to 

the Highway Beautification Act of 1965, 

Rennselaer Polytechnic Institute. 

Ohio 

Comprehensive Evaluation of Highway Sign 

and Billboard Regulations, University of 
Akron. 

Pennsylvania 

Selected Effects of the Highway Beautification 

Act of 1965, Pennsylvania State University. 

Tennessee 

The Economic Impact of the Highway 

Beautification Act on the Outdoor Advertising 

Industry, Landowners, and Selected Scenic 

Attractions of Tennessee, University of 
Tennessee. 

Methods Used by Tennessee Motorists to 

Select and Locate Lodging and Automotive 
Services, Memphis State University. 

Texas 

Economic Effects of the Highway Beautifica- 

tion Program, Texas A&M University. 

Washington 

Impact of the Highway Beautification Act 

on Outdoor Advertising Firms in Washington 

State, University of Washington. 
Peripheral Land Study: Economics, 

Esthetics, and Highways, University of 

Washington. 
Factors Influencing Patrons 

Selected Types of Motels, 

Washington. 

to Stop at 

University of 
= 

ee West Virginia 

The Impact of Highway Beautification on 

the Outdoor Advertising Industry in West 

Virginia, West Virginia University. 

Wyoming 

Attitudes of Highway Oriented Businesses 

in Southern Wyoming Toward Highway Bill- 

board Advertising, University of Wyoming. 

Traveler Attitudes Toward Highway Bill- 

board Advertising: A Survey of Selected 

Wyoming Motel Patrons, University of 

Wyoming. 

Nationwide 

A Survey of the Standard Poster Outdoor 
Advertising Industry, Memphis State Uni- 

versity, Tenn., and Texas A&M University, 

Tex. 
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Highway Interchange Locations for Churehes— 
A Pilot Study in Washington, D.C. 

3Y THE OFFICE OF 

tESEARCH AND DEVELOPMENT 

3UREAU OF PUBLIC ROADS 

Reported by MARTIN M. STEIN, JOHN YASNOWSKY, JR., and 

FLOYD I. THIEL,! Economists, and MICHAEL R. HORWITZ, 

Sociologist, Economics and Requirements Division 

The optimal use of the highly valued 
land in the vicinity of highway inter- 

changes has been a subject for research 

and discussion for many years. The 
pilot study described in this article 

sought to provide some insight into 
whether churches and similar social in- 

stitutions are among those land uses 

that can profit from an interchange 

location and in turn contribute to the 
efficient and orderly development of the 

interchange area. The scope of the pilot 

study was limited to learning the atti- 

tudes toward inierchanges of church 

spokesmen in the Washington metro- 
politan area and to determining the 
extent and nature of previous relevant 

research. Information was obtained by 

Introduction 

HE ACTIVITIES that are to be located 

near highway interchanges must be deter- 

‘ained carefully. Some activities can benefit 

“rom being near a highway interchange, and, 

t the same time, be beneficial to the inter- 
hange area; other activities cannot gain 

ufficiently to justify paying the high land 

osts often associated with interchange loca- 
“lions. Certain types of activities may even 

' impaired if they are located near an inter- 

“hange or may be harmful to the interchange. 

a Progress has been made in ascertaining land 

_Ses that are suitable for interchange areas 

‘nd in determining those that are compatible 

Nrith one another near interchanges. Estab- 

‘shments providing highway services, for 

xample, have an important role at many 

iterchange locations. Other commercial and 

adustrial activities also appear appropriate 

4 many interchange areas, as do residential 
tivities and others, provided adequate 

yrecautions are taken to assure compatiblity 

detween them and the interchange. 

= $6 

! Floyd I. Thiel is the leader of the Economics Task Group, 

vhich focuses on the study of the economic effects of highway 

nvestment. The objective of this research group is to define 

‘he essential factors that stimulate economic activity and 

shange land-use functions adjacent to new highway facilities. 
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conducting a literature search, by inter- 

viewing spokesmen for 35 of the 36 

churches located at interchanges along 

the Capital Beltway, I-4195, and by inter- 

viewing several church location planners 

who are responsible for selecting suitable 

sites for future church buildings. 

From the findings of the study it is 

suggested that churches often can bene- 

fit from interchange locations. This 

results partly because modern churches 

are largely automobile oriented, and 

accessibility to the motorist is impor- 

tant. Interchange areas might be more 

appropriate for churches in which the 

members reside some distance away than 

for those churches in which the members 

In studies of interchange development, and 

in practice, some attention has been given to 

the suitability of interchange areas for 

churches (and schools). Around the Capital 

Beltway in Washington, D.C., for example, 36 
churches have been counted within a half mile 

of 21 of the 36 interchanges. To learn more 

about the suitability of interchange locations 

for churches, a pilot study, described in this 

article, was conducted in August 1967. 

Scope of Study and Methods Used 

In the pilot study, data from 

sources were used. From a windshield survey 

of general land uses along the Capital Beltway, 

1-495, the number and location of churches 

were determined. The churches included in 

the survey are listed in table 1 and _ their 

locations are shown in figure 1. Telephone and 

personal contact with spokesmen for these 

churches and with 10 church location planners 

provided primary information for the study. In 

addition, information was obtained from a 

number of secondary sources, which are listed 

in the bibliography (1)-(35).2 Although in- 

formation was gathered from all the churches 

located within a half mile of the beltway 

several 

2Ttalic numbers in parentheses indicate references listed 

in bibliography on page 16. 

reside in the immediate neighborhood. 

Church location planners generally fa- 

vored sites near interchanges because of 

two important interchange character- 

istics—visibility and accessibility. Those 

planners who did not favor interchange 

locations felt that land costs were too 

high or that it was more important to 

be located in the center of a residential 

neighborhood. 

Regardless of the opinions expressed by 

pastors and church-location planners, 

one fact was evident: more interchanges 

on the Capital Beltway, I-495, contain a 

church, than a filling station, a restau- 

rant, a motel, a shopping center, or a 

school. 

interchanges, it is quite generalized—much 

less comprehensive than would be needed for 

a case study, for example. The time and 

resources available usually permitted only one 

unstructured interview with a spokesman 

from each church in the study group. 

The extent to which respondents may have 

reflected all views of their congregations, or 

even a consensus, is not known. Although 

interviews were sought with the pastors of 

the churches, other well-informed representa- 

tives sometimes provided information in the 

pastor’s absence. Even so, it is possible that 

these spokesmen were not aware of all the 

opinions that the church members might have 

concerning the suitability of interchange areas 

for church locations. Highway noise during 

church services, for example, might seem less 

of a problem to a pastor with an active role 

in the service than to a member of the congre- 

gation who is primarily a listener. 

Trends in Church Membership 

An increasing number of American people 

have become affiliated with religious institu- 

tions. Church membership increased from 47 

percent of the U.S. population in 1950, to 

57 percent in 1950, and to 64 percent in 1963, 

9 
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Figure 1.—Locations of 36 churches near interchanges of the Capital Beltway, I-495, surrounding Washington, D.C. 

as shown in figure 2. The number of churches 

has also been increasing at a faster rate than 

U.S. population, though not as fast as church 

membership. The trends in the growth of 

churches and of church membership from 1940 

to 1963 are shown in figure 3. The slower 

growth in the number of churches apparently 

reflects the tendency for individual church 

units to serve more members as time goes by. 

Yet the construction of religious buildings is 

big business, over $1 billion a year (1), and 

careful planning of this investment is justified. 

In the Washington metropolitan area, a 

similar growth in church membership and in 

the number of churches is reflected. During 

the 1950-60 period, Protestant church mem- 

bership increased nearly 60 percent and the 

number of Protestant churches increased 40 

percent, while population in the Washington 

metropolitan area increased only 35 percent. 

From 1960 to 1965, however, the population 

grew at a more rapid rate than the number 

of Protestant churches, as shown in figure 4. 

This trend like the trend illustrated in figure 

3 also shows a tendency for churches to serve 

10 

more members. The information included here 

on membership and number of churches is 

confined to the churches associated with the 

Council of Churches of greater Washington, 

D.C., which represent approximately 25 per- 

cent of the total church membership and 33 

percent of the total number of churches in 

the Washington metropolitan area. 

When the Washington metropolitan area is 

considered by political subdivisions, certain 

variations are found among the churches 

studied. From the period 1960-65, the District 

of Columbia experienced not only a loss in the 

number of churches but even more of a loss in 

the number of church members. The Maryland 

and Virginia suburbs, on the other hand, ex- 

perienced an increase both in church member- 

ship and in the number of churches, as shown 

in figure 5. These variations may be due to 

different population growth rates—District of 

Columbia population is growing at a slower 

rate—and to the fact that no data are available 
for some denominations such as the African 

Methodist Episcopal, and African Methodist 

Episcopal Zion. 
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Criteria for Church Site Selection 

Insight into the suitability of interchange 

areas for church activities can be gained by 

considering some of the criteria for churck 

location and determining whether they art 

satisfied by interchange areas. Several of thi 

criteria for church sites that seem to br 

generally satisfied in interchange areas ari 

visual prominence, vehicle accessibility, an¢ 

easily identified address. Other criteria whicl 

interchange areas generally fail to satisfy in 

clude pedestrian accessibility—perhaps be 

coming less important—site location near th 

center of the membership or neighborhood 

and site location removed from the area 0 

high land values. Interchange areas seem mi 

better or worse than other areas in meetin; 

some of the requirements for church sites 

which include: (1) Adequate parking facilities 

(2) proximity to ashopping center (3) suitabl 

zoning, and (4) a suitable lot, considerin; 

esthetics, utilities, size, shape, and slope. 

The relative importance of the various loca 

tion characteristics or criteria depends largely 
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on the type of church. A church that draws 

membership from a wide area will emphasize 

vehicle accessibility, parking facilities, and 

visual prominence, whereas a neighborhood 

church that draws membership from a local 

area has, in the past, favored locations with 

easy access for pedestrians. 

The different factors to be considered in 

selecting a church location often complement 

each other. For example, a church near a 

shopping center or a school may be able to 

benefit from good accessibility and the 

abundant parking typical at shopping centers 

and schools. Even the terrain can complement 

the location. Level slopes, lower construction 

costs, and high land provides visual promi- 

nence and, possibly, improved drainage. 

On the other hand, the characteristics of a 
location may be conflicting. For example, 

good accessibility means being close to heavily 

traveled routes where noise and other traffic 

disturbances may be inherent. The same is 
true of the proximity of shopping centers, 
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Figure 3.—National trends in church and church- 

membership growth 1940-63. 
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Figure 2.—Church membership as a percentage of U.S. population, 1930-63. 

particularly for evening activities during the 

week. Visual prominence may result in higher 

construction cost, and close proximity to a 

residential area may conflict with local zoning 

requirements. 

Experience of Church Location 

Planners in Washington, D.C. 

Church location planners, primarily clergy- 

men with training in planning, architecture, 

and administration, were interviewed during 

the pilot study. These specialists, who are 

responsible for recommending or selecting 

suitable sites for future church buildings, 

have the experience necessary to evaluate 

interchange locations as possible church sites. 

Their opinions varied as to the desirability of 

locating a church building near a highway 

interchange. The majority agreed that the 

visibility and accessibility afforded by an 

interchange site were important considera- 

tions. One planner illustrated his view of the 

importance of church visibility by stating, 

INDEX 

(1950=100) 

220 

CHURCH MEMBERSHIP 

“Where a sign is located to direct motorists 

to the church, this is where the church should 

be.’”’ However, a few took the position that 

visual prominence could be obtained equally 

as well at sites away from the interchange. 

Some also contended that an interchange 

location was not nearly as accessible as a 

site in the center of a residential neighborhood. 

They pointed out that interchanges may 

divide the residential development into four 

quadrants so that a church located near the 

interchange facility may be on the outer edge 

of its actual and potential membership rather 

than in the center. 

The generally high cost of land was one of 

the reasons given as to why interchange sites 

are not always considered the most desirable 

for churches. Land costs were considered by 

nearly all of the planners to be an important 

factor in site selection; consequently, plan- 

ners seek to recommend locations before new 

development causes land prices to rise—long 

before actual church construction begins. 

At the outset of this pilot study it was 

hypothesized that interchange locations might 

not be suitable as church sites because of the 

noise, fumes, and other undesirable char- 

acteristics often associated with heavy traffic. 

However, the discussions with the church 

planners indicated that traffic noise and fumes 

ordinarily are not troublesome, because most 

of the new church buildings are air-conditioned 

and outside interferences become less of a 

problem. Church activities that are conducted 

out-of-doors are generally held at the rear 

of the building where there is some protection 

from highway noise and fumes. 

Although most of the church location 

planners preferred quiet residential areas for 

church sites, some favored sites in commercial 

areas along major highways or near inter- 

changes. In addition to being visible to a 

larger number of passing motorists, a com- 

mercial area permits the joint use of parking 

¢ 

es 
4 

? 

PROJECTED 

1970 1965 1960 

Figure 4.—Washington area Protestant churches, Protestant church 

members and population, 1950-70. 



Several planners spoke of a planning cons} 

cept in which churches and similar institu-} 

tions are used as buffers between the com 

mercial developments at interchange facilities 

and the residential developments farther 

back. Such an arrangement, of course, would 

provide some of the benefits of both resi-}- 

dential and commercial locations. Also, iff- 

several churches were grouped in this fashion, 

they might be able to realize some economies 

through the use of their combined facilities. 

The consensus of the planners was that 

churches are becoming larger, that fewel 

members are walking to church, and that 

members are driving longer distances, partly 

because of improved highway transportation. 

However, the planners felt that highways were 

not an influence in increasing membershiy 

even though the highways sometimes alloy 

a church to retain its members after they have 

moved to other neighborhoods. 

40 
7) NUMBER OF CHURCHES 

[=] CHURCH MEMBERSHIP 

30 [_] popuLaTIon 

21% 
20 

10 

PERCENTAGE CHANGE 

-10 

Churches on the Capital Beltway). 
WASHINGTON DISTRICT OF MARYLAND VIRGINIA fi 

METRO AREA COLUMBIA SUBURBS SUBURBS There are 36 churches within a half mile oj 
the interchanges of the Capital Beltway 

Figure 5.—Changes in Protestant churches and church membership, Washington J-495. Information was gathered from onl 

metropolitan area, 1960-65. 35 of the churches, as several attempts t«} 
contact one store-front church in Virgini 

were unsuccessful. Most of the 36 churche 

Table 1.—Churches located within half mile — facilities owned by the commercial establish- were located there before the beltway wai 

of interchanges of Capital Beltway, I-495! ments. Nearly all the church location special- constructed. In fact, only six churches havi 

ists agreed that consideration should be _ been located at beltway interchanges since i 

Inter- given to a site that permits Sunday parking opened in 1964. Seven other churches wers 

yepanee. Feeder road on facilities used for other purposes during constructed in the early 1960’s when only 

y | the week. general information was available about thi 

baSya. 

St. Mary’s Roman Catholic_}| U.S. 1. 
Church of God of ; Va. 241. 
Prophecy—Independent___ 

Airport 
| Road. 

St. Luke’s Roman Catholic ‘ Va. 193. 
36 

United Pentecostal________- : Va. 613. TOTAL NUMBER OF BELTWAY INTERCHANGES 

Ravensworth Baptist-_----- f Va. 650. 

McLean Bible__- E “ Va. 193. 
Coneord Methodist_-_------ 5 Md. 190. “Y) 
St. Jane Frances de Chan- 8 Md. 187. 

Providence Baptist_--- Var 

‘tal Roman Catholic... 21 WITH CHURCHES 15 WITHOUT CHURCHES 
North Bethesda Methodist 8 Md. 

Latter Day Saints_.--.------| L | Dulles 

187. 

St. Luke’s Episcopal -_-_---- 8 Md. 187. 
Temple Hill Baptist : ' ¢ U.S. 240. 
North Chevy Chase } | Md. 193. FREE ACCESS 

Christian 

Calvary Lutheran.-_------- 2 Md. 97. INTERCHANGES 

Montgomery Hills Baptist - _| 2 Md. 97. 
Christ Congregational_ | 2% U.S. 29. 

18 WITH CHURCHES 6 WITHOUT 

Marvin Memorial Methodist_| 28 U.S. 29. 
Knox Presbyterian__--__- 2: U.S. 29. 

Temple Israel y | Md. 193. 
St. Bernadette’s Roman ; Md. 1938. 

Catholie___ _- eae ee a | 
Good Sheperd Methodist- 25 Md. 650. 
Our Savior Episcopal 25 Md. 650. 

North College Park Pilgrim _| ‘ Uns. 2: 
First Baptist of Carrolton.._| : Md. 450. 
St. Christopher’s Episcopal : Md. 450. 
Grace Presbyterian_ Mad. 450. SRT tA a we as RESTRICTED ACCESS 
Ridgely Methoaist.- | 33 | Ma aud INTERCHANGES 
Church of the Nativity | Md. 5. 

Episcopal_____-_.-- 
Church of St. Phillip the | 36 | Md. 5. 

Apostle— Roman | 
Gaepolies ts 26 eS i 

FREE ACCESS INTERCHANGES ARE THOSE AT WHICH 

TRAFFIC CAN MOVE FREELY TO ABUTTING PROPERTY. 

RESTRICTED ACCESS INTERCHANGES ARE THOSE 

WHICH RESTRICT TRAFFIC MOVEMENT TO ABUTTING 

PROPERTY, E.G. WHERE 2 LIMITED ACCESS HIGHWAYS 

COME TOGETHER. 

Latter Day Saints ; 
Henson Valley Christian 
Forest Heights Baptist 
St. Ignatius’ Roman 
Diath. eee ee 3 WITH 9 WITHOUT 

! Survey made in 1967. Figure 6.—Church locations by type of interchange, Capital Beltway, I-495. 
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WASHINGTON 

METRO AREA 

beltway location. The dates that original 

#church buildings were constructed within a 

lf mile of highway interchanges are shown 

jin table 2. Related highway events, such as 

athe beltway opening, are also listed in the 

table. The number of new churches at highway 

interchanges varies between zero and three 

each year. Information about the general 

location of the beltway was available for some 

time before the actual opening in 1964. In 

Virginia, for example, six of the eight churches 

surveyed were constructed after acquisition 

for the beltway right-of-way began in January 

1958, and five were constructed after Decem- 

ber 1961, when portions of the Capital Beltway 

were opened to traffic. 

- The 36 churches are located at 21 of the 36 

beltway interchanges, as stated previously. 

Of the 24 free access interchanges—where 

traffic can move freely to abutting property 

by leaving the beltway at the interchange 

18 have one or more churches. Of the 12 

restricted access interchanges—where traffic 

can move from one highway to another but 

where movement from the beltway to abutting 

property is restricted—only three’ have 

churches located within a half mile. Thus, as 

shown in figure 6, three-fourths of the free 

access interchanges have churches nearby. 

Experience of Churches Near 

Beltway Interchanges 

The information obtained about the 
churches near the interchanges of the Capital 

Beltway was limited and incomplete; yet some 

of it might provide an insight into the suita- 

| bility of interchange locations for churches. 

Membership trends, for example, as well as 

;church improvements, may be affected by a 

good or a poor highway location. 

PUBLIC ROADS e Vol. 35, No. 1 

SUBURBS 

40% 

_Z/1 NUMBER OF CHURCHES 

; ) MEMBERSHIP 
‘ 

FOR CHURCHES NEAR 

INTERCHANGES 

* REPRESENTS 67% OF SAMPLE SIZE IN 1960 

Figure 7.—Changes in Protestant churches and church membership, Washington 

metropolitan area, suburbs, and interchange areas, 1960-65. 

Churches near the beltway interchange are 

experiencing noticeable increases both in the 

number of churches and in the number of 

church members. Because of the absence of 

an appropriate group of churches that could 

be used for comparison, the influence of belt- 

way interchanges on this growth cannot be 

established conclusively; but compared with 

changes in the Washington metropolitan are: 

and in the Maryland and Virginia suburbs, 

churches near Beltway interchanges, during 

the past 5 years, have experienced the changes 

shown in table 3. This information was derived 

from records compiled by the Council of 

Churches of Greater Washington. The infor- 

mation covers most of the Protestant churches 

in the Washington area; much of the same 

information is depicted graphically in figure 7. 

Spokesmen for the 35 churches surveyed 

generally believe that the Capital Beltway 

has no adverse effect on the activities of their 

churches. Whereas 10 of the 35 respondents 

admitted there was some traffic noise, 25 

reported that there was no noise or at least 

that noise was no problem. These overall 

opinions of the beltway’s effect on church 

activities are listed in table 4. As shown for 

the 35 churches, 12 spokesmen reported that 

the beltway had no effect, 21 reported a 

favorable effect, and 2 reported the effect to 

be unfavorable. 

It is understandable why church spokesmen 

gave varied reports on the suitability of inter- 

change locations for churches. Churches have 

varying needs for such highway interchange 

characteristics as visibility and accessibility. 

Some churches serve an entire community or 

region and are sometimes regarded—and 

regard themselvyes—as communitywide o1 

regional churches. Other churches, regarded 

more as neighborhood churches, have their 

members predominantly in the neighborhood 

or in a portion of a large community. Whether 

% church should be regarded primarily as a 
neighborhood church or a church serving a 
large area such as a community, depends 
generally on how widely the membership is 
diffused, that is, how far members typically 
travel to church, 

For the simple analysis described here, 
churches were classified generally as com- 
munity churches (1) if approximately 25 
percent or more of the members travel to 
church by the beltway, and/or (2) if the 
associated denomination or brotherhood ac- 
counts for about 2 percent or of the 
congregations in the Washington area. The 
classification is 

less 

based on a 
analysis in which it was determined that 
about 2 percent may be a_ breaking point 
between those groups with approximately 25 
percent or more of the members using the 
beltway for church travel. Applying these 

preliminary 

Table 2.—Churches constructed in inter- 
change areas of Capital Beltway, I-195, 
during different phases of highway con- 
struction 

Churches 
Phase of highway within half 

construction mile of 
| interchanges 

Number 
Right-of-way acquisi- 3efore 1958 | 17 

tion started._ 1958 2 
1959 

Beltway partially open__|- 1969 
1961 
1962 

1963 
Beltway opening 1964 |} 

1965 
1966 | 

1967 
OF bo Oo bo Go bo Total 

1 Information from one of the 36 churches could not be 
obtained. 

Table 3.—Changes in number of churches 
and church members in different sections 
of Washington metropolitan area, 1960-65 

| Change in | Change in 
number of | number of 
churches members 

Location 

Percent Percent 
Near beltway interchanges +40 +35 
Maryland and Virginia 
suburbs_- ¥ F429 | +15 +25 

Washington metropolitan 
arog ee +11 +18 

District of Columbia —4 —11 

Table 4.—Effect of Capital Beltway on ac- 
tivities of 35 churches, according to 
church spokesmen 

Opinions 
of church 
spokesmen 

Beltway effect 

Number 
None_- a FOR PIS a AIOE ee See 12 
Very favorable_ ‘ 2 Pe 10 
Favorable 5 ie oo al 6 
Slightly favorable_- 5 
Slightly unfavorable __- Psee 2 
Unfavorable - _- ewe 0 
Very unfavorable - . 0 
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criteria to the Washington metropolitan area 

resulted in classifying most Catholic, Meth- 

odist, and Baptist groups as neighborhood 

churches and Latter Day Saints, Pentecostal, 

and Pilgrim congregations as community wide 

or regional churches. There are obviously 

exceptions. For example, two Methodist 

Table 5.—Denominations of community 
and neighborhood churches at inter- 
changes of Capital Beltway, I-495 

Number 
classi- 
fied as 

neighbor- 
hood 

churches 

Number | Number 
of classi- 

churches 
at inter- | 

| changes 

fied as 
com- 

munity 
churches!) 

Denomination 

Roman Catholi¢e 
Methodist 
Baptist 
Episcopal 
Independent 
Mormon 
Presbyterian =f 
Disciples of Christ - 
Hebrew - 
Lutheran 
Pilgrim _ - 
Pentecostal _- 
United Church of 

Christ_ 

et et DS DO bh GO 

— 

Total o 

! Churches were classified as community churches if (1) 
approximately 25 percent of the members travel to church via 
the beltway, and/or (2) the denomination or brotherhood 
accounts for about 2 percent or less of the congregations in the 
Washington area. The history of a particular congregation 
and whether it considers itself a community or neighborhood 
church were also considered in the classification. 

Table 6.—Relation of denominations to 
beltway-interchange churches and _ to 
Washington area churches 

| 
Percent of Percent 
churches of all 

Denomination near churehes in 
Capital |Washington 

Beltway } area 

a= = aa —|—— 

| Percent Percent 
Catholic — | 17 9 
Methodist xa 17 15 
Baptist __ : 17 11 
Episcopal | 11 9 
Independent | 3 20 8 

Mormon.- 6 
Disciples of Christ 6 
Presbyterian 6 
United Church of Christ_ 3 
Pilgrim _ : 3 
Pentecostal 3 
Lutheran 3 
Hebrew 3 

1 Percentages have been rounded and do not total 100 
percent. 

Table 7.—Effect of Capital 
church activities, 
spokesmen 

Beltway on 
according to church 

a 728 
| Opinions of | Opinions of 
community jneighborhood 

church ehurch 

Beltway effect 

| spokesmen ! spokesmen 

Number | Number 
Favorable_ 12 9 
Unfavorable 0 2 
None._ _- 0 12 

Total... 12 

‘ Churches were classified as community churches if (1) 
approximately 25 percent of the members travel to church 
via the beltway, and/or (2) the denomination or brotherhood 
accounts for about 2 percent or less of the congregations in 
the Washington area. The history of a particular congregation 
and whether it considers itself a community or neighborhood 
church were also considered in the classification. 
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churches and one Lutheran church in inter- 

change areas seem to be community churches 

and some of the Latter Day Saints churches 

are acquiring characteristics of neighborhood 

churches. The history of a particular congre- 

gation and how the church regards itself are 

considered a part of the criteria. Figure 8 

Table 8.—Apparent capability of inter- 
change areas to meet needs of church sites 

Church site needs 

Extent to 
which 

suburban 
interchange 
areas serve 
church site 

needs 

Neighborhood church: 
Visual prominence 
Vehicle accessibility (local) 
Adequate parking 
Out of high value area_______- 
Near community center_____ _- 
Pedestrian accessibility __- 

Community church: ! 
Visual prominence 
Vehicle accessibility (all 

Crate) == eee : 2 
Adequate parking 
Easily identified location 

300d. 
Fair. 
Undetermined. 
Poor. 
Poor. 

21 Boor: 

Good. 

Good. 
Undetermined. 
Good. 

1 Churches were classified as community churches if (1) 
approximately 25 percent of the members travel to church 
via the beltway, and/or (2) the denomination or brother- 
hood accounts for about 2 percent or less of the congregations 
in the Washington area. The history of a particular congre- 
gation and whether it considers itself a community or neigh- 
borhood church were also considered in the classification. 

PRESBYTERIAN 

2 

DISCIPLES OF CHRIST 

2 

INDEPENDENT 

3 

EPISCOPAL 

4 

Figure 8.—Denominations of churches at in terchanges of Capital Beltway, I-495. 

and tables 5 and 6 provide additional informa- 
tion on the denominations of beltway inter-_ 

change churches and on the classification of 

community and neighborhood churches. 

Of the 35 churches surveyed, 12 can be 

regarded as community or regional churches — 

and 24 as neighborhood churches. Spokesmen 
for the 12 community churches apparently 

had a higher opinion of the beltway’s use- 

fulness than spokesmen for the 23 neighbor-— 

hood churches. The differences in the opinions } 
expressed by church spokesmen concerning 

beltway effects on church activities are listed } 

in table 7. } 
Highway interchange areas can apparently 

meet the site needs of some but not all 

churches. This fact is based on the experience 

cited by representatives of the 35 churches 

surveyed, on the comments of selected church 

planners, and on selected literature pertaining 

to church planning. Table 8 lists some of the 

site requirements of neighborhood and com- 

munity churches and refers to the apparent 

ability of interchange areas to meet these 

needs. As can be seen, interchange areas 

appear to be more suitable for community- 

wide or regional churches than for neighbor- 

hood churches. 

Experiences of Individual Churches 

Like other activities near interchange areas, 

churches often have been able to use inter- 

BAPTIST 

6 
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t Figure 9.—Mormon church as seen from Capital Beltway, [-495. 

Figure 10.—Ebenezer Methodist Church at intersection of 1-495 and U.S.-50. 

change opportunities to good advantage. 

“Only minutes away by the Beltway’ and 
“Exit 30, Capital Beltway” are typical notices 

that churches use to indicate how quickly and 

easily they can be found. Church spokesmen 

emphasize the advantages of interchange ac- 

cessibility in many ways, such as for areawide 
meetings and for members who wish to con- 

tinue in the same congregation after a change 

of residence. Visibility is also used to good 

advantage by several churches that do not 

PUBLIC ROADS e Vol. 35, No. 1 

have easy access. Example of churches visible 

from the Capital Beltway are shown in figures 

9 and 10. 

Churches need to be accessible to members, 

but need not necessarily be near the geo- 

graphic centers of the members’ residential 

areas. Churches, like shopping centers, can 

expect to attract fewer trips from the inboard 

or central business district side of a metropoli- 

tan area than from the oulboard side (2). To 

learn more about this ¢nboard-outboard effect 

on a church and how the beltway may change 
it, a rudimentary analysis was performed 
using a listing of members’ residences for the 
Christ Congregational Church, Silver Spring, 
Md., the interchange church shown in figure 
11. It appears that fewer members may in fact 
reside on the inboard or central business dis- 
trict side of the church than on the so-called 
outboard side, unless a disproportionately high 
number of local members reside in the inboard 
side. About 4 percent of the members reside 
in the area approximated by the quadrant to 
the inboard or south side of the local area of 
the church; about 20 percent reside in the 
quadrant on the outboard or north side of the 
local area. The local area is defined here as 
that portion of Silver Spring, Md., encom- 
passed by the postal-zip-code area in which 
the church is located. This area extends out 
from the church an average of about 2 miles 
and contains about 44 percent of the resi- 
dences of the members, as shown in figure 12, 

Any beltway effects being experienced by 
the Christ Congregational Church are ap- 
parently minor. Only about 15 percent of 
the church members arrive via the beltway, 
yet a church spokesman described the effect 
of the beltway on church activities as very 
favorable. This congregation, with a building 
constructed in 1949, is now planning an 
expansion. The membership is increasing and 
apparently coming from farther away. Before 
the beltway opened, members residing outside 
the local area constituted slightly more than 

52 percent of the total congregation. Now, 

about 56 percent of the new members reside 

outside the local area. The increase seems to 

be coming predominantly from quadrants to 

the west and north of the local area. As 

shown in figure 12, the quadrant to the west 

of the local area formerly contained about 26 

percent of the members; now about 27 percent 

of the new members reside in this area through 

which the beltway was built. The small 

portion of members being attracted from the 

east—1.9 percent before 1954, and 2.6 percent 

since—might be explained in part by the 

presence of another Congregational Church 
there. 

Summary 

The pilot study reported here has achieved 

at least some success: It has produced enough 

information to suggest strongly that church 

activities at interchange areas may, indeed, 
be an appropriate land use. The belief that 

churches near highway interchanges might 

suffer from noise, fumes, or other highway 

disturbances—one of the reasons for under- 

taking the pilot study—apparently is, at 

least partly, mistaken. While there are still 

some who prefer church readily ac- 

cessible to pedestrians (7), a number of church 

location spokesmen apparently now believe— 

or have become reconciled to the fact—that 

the role of the pedestrian is becoming less 

important. In another study of a suburban 

church, only the pastor walked to church. 

Although the study did not 

many problems as were anticipated, it obvi- 

ously has not demonstrated that no problems 

sites 

disclose as 

15 



Figure 11.—Christ Congregational Church at intersection of I-495 and U.S.-29. 

are encountered when churches locate near 

interchange areas, not even in the Washington, 

D.C., area. More information is needed before 

definite conclusions can be drawn. For exam- 

ple, it is necessary to show whether churches 

can, as several spokesmen claim, realize the 

full potential of high value interchange land. 

Also, the common assumption that church- 

generated traffic uses excess capacity at off- 

peak times may need to be tested because of 

the trend to use church buildings in the Mon- 

day-through-Saturday period. In efforts to 

analyze and guide interchange area develop- 

ment attention should probably be 

given to churches and schools. Also, some of 

the church-highway matters not dealt with 

in this paper—the adverse effect churches 

might have on interchange areas; the location 

of churches over or above highways to mini- 

mize highway barrier effects; church structures 

over highways or in interchange areas that 

can be adapted to nonchurch purposes—need 

at least exploratory research efforts soon. It 

would also be worthwhile to determine the 

extent to which church parking space can 

some 

serve effectively as week day commuter 

parking as is now taking place in some 

locations. 
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Parking as an Element Within the 

Comprehensive Transportation Planning Process 

BY THE 

OFFICE OF PLANNING 
BUREAU OF PUBLIC ROADS 

Introduction 

| bee the broad guidelines adopted by 

the Bureau of Public Roads to foster 

the development of comprehensive, coordi- 

nated, and continuing transportation plan- 

ning in cities of over 50,000 population, sig- 

nificant improvements have been observed in 

many phases of the process. In contrast, the 

parking element has remained an unexplored 

and often an unrelated item within the 

transportation planning process. Such an 

observation is particularly distressing when 

it is realized that parking considerations can 

influence the proposals of future transporta- 

tion systems—that is, parking limitations 

and regulations can influence the level of 

congestion resulting from the traffic con- 

verging within an area; parking facility 

location can influence the location of roadways 

and their volume characteristics; and parking 

availability can influence the determination 

of transit levels of service. 

The parking philosophy is basically simple. 

In most urban areas, the majority of travel 

is generated by automobile, and even though 

the passengers’ actual destinations vary, the 

termination of the automobile vehicle portion 

of the trip is always some terminal—either 

curb space (fig. 1), parking lot (fig. 2), garage 

(fig. 3), or fringe facility (fig. 4). Therefore, 

just as future trip destinations within an 

area must be considered in determining future 

roadway volumes and capacities, provision of 

parking facilities must also be considered to 

allow the logical completion of any trip move- 

ment. When situations arise in which demands 

exceed the physical capacity of the area to 

provide parking, some program of coordina- 

tion must be developed among the roadway 

system, the parking program, and the transit 

system. It is this type of coordinated program 

that provides the basis for an adequately de- 

signed transportation system. 

Parking Within the Comprehensive 

Transportation Process 

The conceptual involvement of parking as 
an element of the transportation planning 
process is more easily recognized than the 
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Reported by LAWRENCE L. SCHULMAN. 

Highway Engineer, 

Urban Planning Division > 

Parking exerts a qualifying control on the proposal of any future transporta- 

tion system, and should be included in its proper perspective in the present 

comprehensive transportation planning process. Cars destined to an area must 

be parked before the trip purpose can be fulfilled. If demand for parking exceeds 

available supply, adjustments must be made among the planned roadway 

system, the planned transit system, and the planned parking program. 

The author evaluates current status of parking analysis and its relation to 

the comprehensive transportation planning process, discusses the basic rela- 

tionships behind drivers choice of parking location, and proposes a new procedure 

for improving the parking analysis and its coordination within the transporta- 

tion planning process. Discussed in the new procedures are objectives of a 

parking analysis, detailed description of the procedure, and use of origin- 

destination survey data for parking demand. 

The author details a current parking research project to evaluate some of 

the possibilities of improving both the coordination of parking within the 

comprehensive planning process and the general quality of the parking analysis. 

Figure 1.—Curb parking represents a major portion of urban parking supply. 

methods of introducing it into the process. 

Should it be a limiting control in the genera- 

tion of trip ends, a control in the distribution 

of trip ends, a restraint in traffic assignment, 

a factor within the modal split, or a combina- 

tion of all? 

Of the several phases in which parking could 

be introduced, there is one point in the process 
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at which adequacy of parking exhibits a 

controlling condition. That point is immedi- 

ately after the determination of the zonal 

auto-driver trip ends. It is at this point that 

the total number of auto trips destined to 

each zone is known, and it is at this point 

that a check should be made to determine 

whether the zone has the capability of accom- 

modating all the destined trips. 

Again, this logic is based on the simple but 

often forgotten fact that, with few exceptions, 

every car destined to an area must be parked 

before the trip purpose can be fulfilled and 

if the car cannot be parked in an area, it is 

senseless to design a roadway to bring it there. 

Therefore, after determining the number of 

trips that will terminate in a particular area, 

it must be determined whether the area is 

able to accommodate all the vehicles requir- 

ing parking. 

ie s - : - . & om at In essence, the parking analysis will involve 

a process of distributing the demand to the 
Figure 2.—Parking lots at major new traffic generators frequently use large volumes available supply, but the point at which this 

of urban land. distribution will enter the phases of the 

process will depend upon which of the three 
‘ basic procedures is followed to calculate 

zonal auto-driver trip ends. 

In the first procedure, shown in figure 5, 

the transit and highway systems are analyzed 

separately, thereby eliminating the need for 

a modal-split analysis. This type of analysis 

would occur in a smaller area where transit 

plays a minor role in the transportation system. 

After determining the zonal auto-driver trip 

ends in the generation phase, they are dis- 

tributed as parking demand, and the feasi- 

bility of accommodating the predicted number 

of automobiles is evaluated. The results of 

this evaluation are then analyzed and any 

obvious inconsistencies are corrected. 

In the second procedure, shown in figure 6, 

the role of transit is considered important, 

and the two systems—transit and highway— 

are analyzed together. The trip generation, 

the trip distribution, and the modal-split 

phases are all completed before zonal auto- 

driver trip ends are determined. In this pro- 

Figure 3.—High urban land costs lead to construction of multistory facilities in many cedure any inconsistencies sig ines be corrected 
dow tour areas. by reevaluating either the trip generation 

phase, the trip distribution model or the 

modal-split procedure. 

In the third procedure, shown in figure 7, 

. : - as in the second, the role of transit is considered 
important. The difference in procedures re- 

flects the arrangement of the internal phases, 

and in this procedure only the trip generation 

and the modal-split phases have taken place 

before the zonal auto-driver trip ends are 

determined. Here again the auto-driver trip 

ends are distributed as parking demand, and 

the resulting parking conditions are examined. 

If inconsistencies are apparent, then either 

the modal-split procedures or the trip-genera- 

tion procedures can be reevaluated. 

In each of these procedures, the parking 

demands have been distributed among the 

available parking supplies, and any obvious 

inconsistencies have been assumed to be cor- 

rected by changes in one or more of the 

analytical phases. However, simple changes in 
Figure 4.—Fringe parking requires efficient, low cost transit service to ultimate ‘a 

; cit destinations municipal policy can cause significant changes 

19 PUBLIC ROADS e Vol. 35, No. 1 



in the parking supply and consequently sig- 

nificant changes in the results of the analysis. 

Therefore, in each of the evaluations, possible 

changes in supply must also be considered in 

addition to adjustments of the analytical 

phases. Consequently, the analysis must be 

developed so that changes in total person trips, 

changes in transit service, or changes in park- 

ing supply all can be investigated when an 

attempt is made to balance the desires to 

travel to an area and the physical capabilities 

of the area to receive the trips. 

The basic assumption in each of these pro- 

cedures is that zonal auto-driver trip ends are 

synonymous with zonal parking demand. It 

is assumed that each trip end represents the 

demand for a parking space and that the sum 

of trip ends together with the parking dura- 

tion represents the total demand for parking 

in any zone. It is also assumed that the future 

forecast of zonal auto-driver trip ends repre- 

sents the future forecast of zonal parking 

demands. 

Suggested Parking Analysis 

As envisioned, the two main objectives of 

the parking analysis should be: (1) To deter- 

mine the areas in which parking is deficient 

and the reasons for the deficiencies and (2) to 

prevent additional deficiencies by evaluating 

the realism of future trip-end forecasts in light 

of existing and future parking supplies as 

reflected in land use forecasts. One of the 

preliminary requirements for accomplishing 

these objectives will be the calibration of a 

simple computer model capable of: (1) Re- 

producing the process by which automobiles 

are distributed among available parking sup- 

plies, (2) determining the specific areas of 

parking deficiency and (8) determining the 

type of parking—short term or long term— 

required to eliminate the deficiencies. 

The procedure contemplated is a simple 

distribution model, in which the individual 

block parking demand is distributed among 

the supplies available within a composite 

area. As each potential trip approaches the 

block of destination, a test is made to 

determine whether there are any satisfactory 

spaces available in that block. If space is not 

available, a search is made to determine the 

next closest block with available space. As 

each successive block is explored, a check is 

made to determine whether the parking 

Space is within acceptable walking distance. 

This procedure is continued until all the 
demand is satisfied or all the spaces within 

acceptable walking distances are exhausted. 

This simple distribution process is shown in 
figure 8. 

The entire distribution is dependent upon 
the outlined process; however, the degree of 
complexity increases as the demand is strati- 
fied by parking duration and time of arrival: 
as supply is stratified by time restriction and 
cost; and as maximum acceptable walking 
distances (or composite areas) change with 
duration, costs, and parking congestion. These 
Stratifications are reflective of theoretical 
considerations discussed later, and should 
allow a realistic approximation of the distri- 
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bution of parked vehicles within the study 

area, 

To facilitate a detailed explanation, the 

parking analysis can be divided into four 

phases—data collection, data analysis, model 

calibration, and final report. 

Data collection 

The data collection phase is of primary 

importance as it not only supplies information 

needed to determine and analyze existing 

parking characteristics of the area, but also 

the data needed for calibration of the distri- 

bution model. The information usually re- 

quired is the actual location of parking, 

location of demand, time of arrival, duration 

of parking, and detailed characteristics of the 

supply (time restrictions, costs, location, etc.). 

There are several possible methods available 

to collect these data. Probably the best method 

is the one described under ‘‘Current Parking 

Analysis.’ Historically, this method has been 

handled in great detail and the resultant data 

provides all the information necessary. 

TRANSIT 
TRIP 

ENDS 

TRANSIT 

ANALYSIS 

Figure 5.—Phase sequence of planning process without modal split. 

a) tbh ede wi o eee eS eae .* aa . 5 
1-2 

Another possible method of accumulating 
the parking data is to use the information 

collected during the origin and destination 
(O-D) data collection survey. Much of the 

required parking data can be determined 

directly from the trip cards (trip purpose, 

demand destination, arrival time, and type 

of parking), and with few exceptions, the 

rest can be calculated with little effort; that 
is, parking duration equals the difference 

between arrival time of the trip to the central 

business district (CBD) and the starting 

time of the trip from the CBD. The only — 
information that is not readily available is 

the actual location of parking, but this could 

be obtained by revising standard interview 

forms to include the question ‘‘where did 

you park your car?” or by conducting a usage 

study as described under ‘‘Current Parking 

Analysis.” The characteristics of the parking 

supply could be obtained by including a 

detailed study within the land use data 

collection procedures. 

AUTO TRIP 

GENERATION 

ZONAL AUTO 

DRIVER 

TRIP ENDS 

PARKING 

DISTRIBUTION 

IS 

PARKING SUPPLY 

SUFFICIENT 

AUTO TRIP 

DISTRIBUTION 

AUTO TRAFFIC 

ASSIGNMENT 
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Although this method of data collection 

vould truly coordinate the parking analysis 

within the existing transportation process, 

she method has not been sufficiently explored, 

wnd more research is necessary to determine 

whether the data obtained would be suffi- 

accurate for a detailed parking 

ynalysis. 

Several comments can be made concerning 

the advantages and disadvantages of using 

sither method. The first disadvantage of 

O-D data. and probably the greatest objec- 

tion to its use, is the limited number of 

observations available for analysis. This limi- 

tation is caused by the obvious anomaly of 

the sample selection. The selection of O-—D 

data is based on the non-CBD end of the 

ZONAL 

TRANSIT 

TRIP ENDS 

TRANSIT TRAFFIC 

ASSIGNMENT 

PERSON TRIP 

GENERATION 

PERSON TRIP 

DISTRIBUTION 

MODAL SPLIT 

trip. In other words, a 10 percent home 

interview is a 10 percent sample of the 

dwelling units and, consequently, a sample 

of 10 percent of all trips made, including 

those to the CBD. This type of sample may 

be sufficient for the more general aspects 

of the transportation study, but there is 

some question as to its sufficiency for the 

detailed stratification necessary in the CBD 

parking analysis. By comparison, the data 

collected from a special parking interview 

can represent as much as 100 percent of the 

CBD trips. The actual percent interviewed 

would depend on the size of the area and the 

staff available. 

A second disadvantage in the use of O-—D 

data is the inherent underreporting of the 

ZONAL 

AUTO DRIVER 

TRIP ENDS 

PARKING 

DISTRIBUTION 

IS 

PARKING SUPPLY 

SUF FICIENT 

AUTO TRAFFIC 

ASSIGNMENT 

Figure 6.—Phase sequence of planning process using a trip interchange modal split. 
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nonhome based trips. The consequence of 

this shortcoming is manifested in the smaller 

number of intra-CBD trips reported using 

O-D data as compared with the intra-CBD 

trips tabulated from a parking study. There 

has been limited research in this area, but 

all the results have indicated an 

reporting in the O—D data. 
under- 

A third disadvantage is the handling of 

the external-internal trips. Usually the in- 

formation gathered during the external inter- 

view is much more limited than that in the 

home interview portion and consequently, 

the data needed for the parking analysis is 

not available. Therefore, method of 

approximation becomes necessary in handling 

these trips. This is not a problem in the areas 

having a small percentage of external-internal 

trips; but the larger this percentage becomes, 

the greater the magnitude of the problem. 

In the parking interview this problem does 

not occur as all interviews are conducted at 

the parking end and the data available are 

the same regardless of the origin of the trip. 

some 

A fourth disadvantage is the lack of enforee- 

ment data. During the usage study of the 

conventional parking analysis, information 

is collected on the numbers of vehicles double 

parked, parked in illegal spaces, or parked 

for greater than the allowable duration. 

Although such information usually is of little 

importance, it can be indicative of the degree 

of congestion in the area, Excessive double 

parking for example may indicate the need 

for more short-time parking in an 

Such information may also indicate an im- 

proper balance of facility types. For example, 

excessive parking at greater than the permis- 

sible durations may indicate the need for less 

short-duration spaces and more long-duration 

spaces. 

area, 

On the other hand, there are several distinct 

advantages in using O-D data. The most 

obvious is the ease of data collection and 

related financial savings. As pointed out, 

most of the information needed is collected 

in the O-D survey and therefore parking 

data can be obtained by a computerized 

extrapolation instead of by a second lengthy 

interview, which would require the restaffing 

of interviewers, a second session of training, 

additional editing and coding, etc. Elimination 

of these repetitious steps would obviously 

be a financial savings. 

A second advantage of using O-D data, 

is that the data is available for a 24-hour 

period. This allows the flexibility of permitting 

an analysis of the data within any desired 
time period. By comparison, the analysis 

based on the parking interview is confined 

to a previously determined time span and 

cannot be changed once the data are collected. 

A third advantage of using O-D data is 

that all the information required is available 

for each observed vehicle; that is, there are 

no observations of parked vehicles with 

unknown data—a situation that frequently 

occurs in the parking study, especially if 

interviewing begins late in the day. For 

instance, if interviewing begins at 9 a.m., an 

auto-driver parked at 8 a.m. and remaining 
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parked all day would not be interviewed and 

the parking characteristics could not be 

obtained even though the vehicle is observed 

in the usage study. This cannot occur in 

the O-D data as the trip, if recorded at all, 

will provide the required information. 

Data analysis 

Regardless of the procedure employed to 

collect the data, the analysis and the dis- 

tribution process are basically the same. The 

data collection phase merely supplies the 

required data and is independent of the 

subsequent analysis. This is not true of the 

next two phases; data analysis and parking 

distribution are strongly interrelated. The 

type and the detail of the data analysis is 

dependent on the level of detail required as 

input in the parking distribution—the more 

complex the distribution, the more detailed 

the analysis. 

As one of the initial tasks in the analysis 

will be the calibration of a computer model, 

the characteristics of parking must be reduced 

to a series of simple but logical mathematical 

relationships. In addition, other pertinent fac- 

tors must be determined to facilitate a check 

on the validity of the model distribution. The 

detailed analysis is difficult to explain at this 

point because the details depend on the speci- 

fies of the model, but in general the following 

relations are required: 

e Average parking durations for different 

purposes and different arrival times. 

¢ Acceptable walking distances for different 

durations under various cost structures and 

various levels of congestion. 

e Arrival of trips by purpose distributed 

by hour of arrival. 

A more detailed discussion will be possible 

once the distribution model is fully defined. 

Model calibration 

Before any hypothetical model can be used, 

it must be calibrated based on the existing 

data. The method of calibration must allow 

the distribution of the entire parking demand 

at farther than acceptable walking distances, 

and provide a check to determine how closely 

the model distribution compares with the ac- 

tual parking distribution. Based on this com- 

parison, adjustments can be made in the the- 

oretical model to better reproduce the base 

year conditions. 

After calibration the model is ready to be 

used to evaluate either existing or future 

parking conditions, or to evaluate the effects 

of changes in either cost structure or parking 

supply within the CBD. As a tool within 

the transportation planning process, it can 

also be used to evaluate the effects of changes 
in level of transit service, the effect of intro- 
ducing a fringe parking program, or the effect 
of major land use changes. 

Final report 

The parking study report should provide a 
clear-cut analysis of the parking situation as 
it exists in the base year and as it will exist 
in the horizon year based on a forecast of 
future trips. The report should include a 
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breakdown of the type and general location 

of parking; but more important, it should 

show the effects of changing the existing 

parking supply characteristics, costs, or dura- 

tions; of increasing or decreasing the number 

of spaces available; of changing the amount 

or level of transit service; or of introducing 

fringe parking. In other words, the report 

should present a series of comparative analyses 

based on the different alternate parking plans 

possible within the transportation system. 

Basic Relations 

The parking phenomena is based on the 

laws of supply and demand, where supply is 

the total number of spaces available within a 

specified area and demand is the desire to 

PERSON TRIP 

GENERATION 

park at a specified location. However, unlike 
a true supply and demand situation, this 

basic relationship is confounded by a third 

variable, usage, 

actual location of parking. 

At first it might seem that demand and 
usage are identical, but closer observation 

solely on the location of the trip destination, 

whereas usage reflects the desire to park close 

to the destination, but within the limitations 

imposed by available supply, and the desire 

to park at a reasonable cost. Thus, demand is 

a constant, reflecting only the desire to park 

at the trip destination location, whereas usage 

is a variable that depends on the conditions | 
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Figure 7.—Phase sequence of planning process using a trip-end modal split. 
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where usage reflects the 

shows that this is the exception rather than 

the rule. Demand is the desire to park based 
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of the terminal area, the characteristics of the 

trip, and the characteristics of the tripmaker. 

Under a deficient condition, in which de- 

mand exceeds the supply, the maximum 

usage is restricted by the supply, or the total 

spaces available. For this condition, demand 
exceeds both supply and usage, and the excess 

demand must be satisfied in an adjacent area. 

On the other hand, under a surplus condition, 

in which supply is greater than demand, 

maximum usage is restricted by demand, or 

the desire to park at that location. Under an 

ideal condition, usage will equal demand. 

However, if the supply at this location is 

undesirable—excessive parking cost—then the 

tripmaker may still choose an adjacent area 

§ to park and usage will be less than demand. 

=} Conversely, if the supply is very desirable, the 

area may attract adjacent demand, and usage 

would be greater than demand but limited to 

the available supply. 

Choice of analysis area 

Although full understanding of the concept 

of usage and how it relates to supply and 

demand is one of the key factors in the analysis 

of parking conditions, consideration also must 

READ DEMAND 

SS SUPPLY 

ADEQUATE IN 

DESTINATION 
BLOCK ? 

FIND NEXT 

CLOSEST 
BLOCK 

IS IT WITHIN 
ACCEPTABLE 
WALKING 
DISTANCE 2 

IS THIS SUPPLY 
SUFFICIENT 
TO SATISFY 
DEMAND 2 

be given to the choice of analysis area. This 

choice is extremely important, as the results 

of the analysis will change with differences 

in the choice of area. 

The CBD as a single areal unit is usually 

quite large and encompasses both the heavily 

congested core areas where parking supplies 

are limited, and the fringe areas where parking 

supplies are overabundant but inconveniently 

located. Therefore, when the CBD is taken as 

a single unit, the overabundant supply of the 

fringe area more than balances the deficiencies 

of the core areas and results in an overall 

surplus. This apparently ideal end result 

would occur even though serious deficiencies 

might exist in certain specific areas within 

the CBD. 
Having established that a smaller areal 

unit is needed, the next logical consideration 

would be to analyze the data by individual 

blocks. This type of analysis would certainly 

isolate individual areas with deficiencies; 

however, it could also produce misleading 

results. The fact that an individual block 

exhibits a parking deficiency is not always 

an indication of a critical parking problem. 

If one or more of the adjacent blocks can 

READ NEXT 

DEMAND CARD 

THERE IS A 
DEFICIENCY 

OF PARKING 

Figure 8.—Steps in distribution of parking demand to supply. 
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accommodate the excess demand, then these 

several blocks—considered as an areal unit 

or composite area—will exhibit a satisfactory 

situation. Usually the analysis of groups of 

blocks eliminates individual block deficiencies; 

it is only when the composite area experiences 

a deficiency that the parking problem is 

considered critical, 

Use of composite area 

The use of a composite area in the parking 

analysis can be justified by discussing the 

factors that influence the tripmaker’s final 

choice of a parking space. The basic premise 

is that a tripmaker desires to park as quickly 

as possible along the route of travel and as 

close to his destination as possible, but also 

desires to keep his parking cost at a minimum, 

To explain the parking phenomenon fully, the 

ramifications of these conflicting desires must 

be analyzed under both surplus and deficient 

parking conditions. 

It is assumed that route orientation, the 

desire to park along the route of travel, can 

be ignored when discussing composite area. 
This assumption is based on two considera- 

tions. First, in trying to fulfill his parking 

desires, the tripmaker soon finds that it is 

necessary to deviate from the actual route of 

travel. This usually happens either because 

spaces close to the destination are not available 

along the route of travel or because those 

that are available are excessively priced, The 

willingness to deviate from the route of travel 

seems to indicate that low parking cost and 
location close to the destination are more 

important factors to the tripmaker than route 

orientation. Second, if a given block is equally 

accessible from all directions, the composite 

area analysis will not be affected by an in- 

dividual route orientation. This is true 

because the composite area usage is deter- 

mined by the aggregation of individual trip- 

makers with route orientation in all directions. 

These two facts indicate that route orientation 

can be ignored when composite area is being 

determined. Therefore, to understand the 

parking phenomenon, the remaining conflict 

between parking close to the destination and 

keeping parking cost to a minimum must be 

analyzed under both surplus and deficient 

conditions. 

Under a surplus condition in which parking 

is plentiful and costs are minimal, all trips 

would terminate as close to the destination as 

possible or in the demand area, However, if 

the same conditions existed but a substantial 

cost were imposed upon parking spaces near 

the destination, tripmakers would seek parking 

in other areas. Because of this, it can be as- 

sumed that under surplus conditions, the trip- 

maker is willing to travel a longer distance 

merely to save or reduce the cost of parking. 

Under a deficient condition in which the park- 

ing demand exceeds the supply, the tripmaker 

will probably be unable to park near the des- 

tination, and he must and usually will travel 

some distance until he can find the closest 

available parking space. From this it can be 

assumed that a tripmaker is also willing to 

travel a certain distance in search of an avail- 

able parking space. 
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Although under both conditions the trip- 

maker apparently is willing to travel a certain 

distance to satisfy his parking desires— 

whether by choice or by necessity—there is a 

maximum distance that anyone is willing to 

travel, and it is the area within this maximum 

travel distance that can be defined as the 

composite area for any desired destination. 

Therefore, it is logical to postulate the concept 

of an aggregate or composite area in deter- 

mining parking conditions within the CBD. 

Acceptable walking distance 

Next, it is necessary to consider the factors 

that influence the maximum travel distance 

and also to determine whether these factors 

are the same under surplus, or free choice, 

conditions as they are under deficient, or 

forced, conditions. Under each condition, this 

distance is called the maximum acceptable 

walking distance, and as the name implies, is 

the maximum distance that a tripmaker is 

willing to walk between the parking space and 

the ultimate destination. 

Unfortunately, the criteria behind deter- 

mination of this distance are many and varied. 

Some of these criteria reflect characteristics of 

the trip, some the characteristics of the trip- 

maker, and some the conditions within the 

composite area, Generally, those characteris- 

tics relating to the trip and to areal conditions 

are easier to isolate and analyze; consequently, 

the characteristics of the tripmaker are usually 

ignored, 

One of the trip characteristics most easily 

identified is the relation between walking 

distance and parking duration. Generally, the 

longer the parking duration, the farther the 

tripmaker is willing to walk. Studies also 

indicate a definite relation to exist between 

walking distance and trip purpose. However, 

these relationships can probably be explained 

by the interrelation between trip purpose and 

duration. A work trip, which is usually of long 

duration, would have a long acceptable walk- 

ing distance; whereas a shopping trip, which 

is of shorter duration, would have a shorter 

acceptable walking distance. 

Another important consideration is the cost 

of parking within the destination area. As was 

pointed out, a tripmaker is usually willing to 

travel to avoid a parking cost. Therefore, the 

acceptable walking distance will probably be 

longer when the tripmaker is searching for a 

free or low-cost parking space than it would 

be when he is searching for a high-cost parking 

space. That is, he is willing to walk a little 
bit farther to avoid paying a parking fee or 
to reduce the parking cost. 

The previous statements have been general 

and have been made without regard to the 
parking conditions within the composite area. 
Tripmakers’ reactions will probably differ de- 
pending on whether the choice is being made 
under deficient or surplus conditions. Under 
surplus conditions the choice of parking loca- 
tion depends entirely on the desires of the 
tripmaker; whereas under deficient conditions, 

the tripmaker is forced to travel until a 
parking place is found or until he has reached 
the maximum acceptable walking distance. 
Hence, it is assumed that the tripmaker will 
tolerate a greater walking distance under de- 
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ficient conditions than he will under surplus 

conditions. For all conditions it has been 

assumed that the tripmaker always prefers 

to use his automobile and that he is unwilling 

to change his mode of travel because of 

deficient parking. 

Because of the numerous considerations 

behind the determination of the maximum 

distance, it is difficult to choose a simple defi- 

nition for composite area. Actually, each 

destination block has several definable com- 

posite areas in which each definition depends 

on the parking duration, parking costs, and 

composite area parking conditions. If the 

possible characteristics are limited only to 

long or short parking durations, high or low 

parking costs, and deficient or surplus parking 

conditions, then eight different composite-area 

definitions are possible for a given destination 

area. This does not mean that there will be 

eight unique definitions, but that trip and 

areal characteristics must be determined be- 

before the composite area can be defined. For 

example, a classification of characteristics 

could be as follows: 

Composite 
aréa 

(walking 
distance, 

Characteristics blocks) 

Surplus: 

Short duration: 

LiOW: COSt 2 ee eee eee 3 

High) costs si e7 tee ee 2 

Long duration: 

TOW SCOSU EEN S Seca eee ees 4 

High  costmeaira eer oe eee 3 

Deficient: 

Short duration: 

LOWCOSt 25 se8 Se ee te eee. 4 

High ‘cost e425 re oars 3 

Long duration: 

LO WiGOSt 222s t= apt eee ee eee x 

Hightcosta. esse euen ee 4 

In this example, the longest tolerable walk- 

ing distance would be associated with a stop 

of long. duration, low parking cost under 

deficient conditions (5 blocks). The shortest 

tolerable walking distance would be asso- 

ciated with a stop of short duration, high 

parking cost under surplus conditions (2 

blocks). Stops of short duration, low parking 

cost under surplus conditions; long duration, 

high parking cost under surplus conditions; 

and short duration, high parking cost under 

deficient conditions all have the same com- 
posite area (3 blocks). 

Supply-demand-usage relations 

Previous statements concerning supply, 

demand, and usage have been greatly over- 

simplified as only relations within individual 

blocks have been discussed. When the re- 

lations are analyzed using the composite-areas 

concept, the analysis not only becomes more 

complex but also more realistic. 

Under a deficient condition, the statement 
that choice of location is not available is 
only a half truth. There can be a choice, but 
only until all the available parking supply 
within the composite area has been saturated. 
Therefore, during’ the early stages of con- 

gestion buildup, the tripmaker can choose 

from any of the locations available within 

the destination block or the blocks of the — 

composite area; but when all the available 

supply has been used in the destination block, 

the tripmaker is forced to use only the avail- 

able supply in adjacent blocks within the 

composite area. This process continues with 

the number of choices decreasing as blocks | 

within the composite area become saturated — 

and it terminates when all available spaces 

have been used. It is at this point that all 

choice ceases and block usage, as well as 

composite usage, equals supply. Until this 

point is reached there are varying degrees of 

choice of location within the composite area. 

Under a surplus condition, the internal 

workings of the composite area are very 

similar to those under ultimately deficient 

conditions, except that the point is never 

reached where all blocks within the area are 

saturated. There may be several blocks in the 

composite area that reach saturation before 

all demand is satisfied, and as each block 

becomes saturated, the choice becomes limited 

only to those blocks that still have surplus 

space available. The main distinction between 

the two conditions is that under surplus con- 

ditions, the total demand is satisfied before 

the composite area supply is saturated, where- 

as under deficient conditions, the supply is 

saturated before the demand is satisfied. 

Current Parking Analysis 

The current status of the parking analysis 

and its relation to the comprehensive trans- 

portation planning process is best evaluated 

by splitting the analysis into three separate 

phases: Data collection, data analysis, and 

application of findings. It is necessary to 

consider these phases individually as they 

have progressed with varying degrees of 

satisfaction. 

Data collection 

Although any complete parking analysis 

would depend on precision in all phases, only 

the data collection phase has been conducted 

with any degree of satisfaction. At present, the 

following data-collection methods have beer 

widely documented and are in popular use: 

Parking supply inventory.—This methoc 

constitutes a survey that summarizes anc 

classifies the supply of curb and _ off-stree! 

parking spaces within a study area. Curt 

spaces are inventoried by one or more team: 

of observers who traverse all streets to esti 

mate or measure the number of different type 

of restricted and unrestricted spaces. Off 

street lots and garages are visited and space 

are counted and classified by type. At thi 
time parking fees are also determined. Th 
inventory is tabulated by blocks or section 

within the area. 

Parking usage studies.—These studies in 

clude the space-occupancy study and th 

parking-duration study as described below: 

e The space-occupancy study is conducter 

to measure the. amount of parking-spac 

occupancy at curb and off-street facilities, t 
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waluate the use of loading zones, and to 
ybserve the extent of illegal parking. Curb 

street occupancy is measured by observing 

‘Pach block at regular intervals and counting 

the number of spaces occupied, the number of 

‘Pommercial vehicles ‘in loading zones, the 

1umber of parked vehicles in prohibited or 

oading zones, and the number of vehicles 

louble parked. Generally one count an hour 

s made, but a higher frequency may be 

1ecessary if sharp fluctuations in demand 

sxist. Off-street space occupancy may also be 

ybtained by counting vehicles at regular 

ntervals; however, if recording traffic count- 

vs are available, they can be used. Time- 

yunched parking receipts, if available, are also 

yood sources for determining occupancy in 

ff-street spaces. 

¢ The parking duration study is conducted 

o measure the length of time that vehicles 

we parked at curb or off-street facilities, and 

o compute the parking turnover rate. Curb- 

yarking duration is obtained by observing 

dlock faces at frequent intervals and recording 

icense plate numbers or other identifying 

lata for each vehicle parked. It is desirable 

‘0 cover all the spaces within the study area, 

mut if 100 percent coverage is not feasible, a 

ample of at least 80 percent can be used. 

Mfi-street parking duration is most easily 

»ybtained from parking tickets if they have 

wrival and departure times. For facilities not 

ising tickets, the duration can be measured 

ither by continuous observation or by 

ecording license plates at intervals. 

Parking demand studies.—In this method 

.jurveys are conducted to determine the 

jjlistance that vehicle occupants walk between 

;) heir parking space and their ultimate destina- 

ion, the purpose for which the trip was made, 

phe ultimate destination, and the origin of the 

vehicular trips to the parking space. The two 

{procedures now used are interview surveys 
ind post card surveys. 

e An interview is conducted with all auto 

drivers as they park at curbs or off-street 

spaces. Such procedures usually require a large 

y staff and therefore the area is usually sub- 

divided and surveyed a portion at a time. 

At off-street facilities, interviewers are placed 

yt all entrances and exits. 

e A postal card survey allows collection of 

‘imilar data with less manpower. Post cards 

jire placed on windshields of all vehicles—both 

Cordon counts.—In this method the total 

jevel of parking demand within an area is 

sstimated by measuring the accumulation of 

potal vehicles in the area. This information 

san be combined with parking-accumulation 

lata to determine parking and traffic move- 

nents in the area. 

Land use inventory.—This method is used 

fo estimate the level of parking demand 

created by the traffic generating potential of 

fferent types and intensities of land use, 

he inventory will vary with the type of 

parking problem under investigation. 
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Data analysis 

Although numerous agencies have gone 
through the mechanics of collecting and 

summarizing data, only a few have analyzed 

the data with any degree of satisfaction. The 

analysis currently performed would be more 

correctly classified as data presentation, and 

usually is more concerned with the develop- 

ment of parking characteristics than with the 

development of relations among supply, 
demand, and usage. 

A typical report would include the follow- 

ing information: 

e A complete listing of parking spaces 

available by location and facility type, in- 

cluding parking cost. 

¢ Accumulation curves by total vehicles, 

by trip purpose, and by facility types. 

¢ Duration of parking and turnover rates 

by trip purpose and by facility type. 

¢ Walking distance by purpose and by 
facility type. 

¢ Tables 

generators. 

indicating location of parking 

e Tables indicating 

destinations of trips. 

e A comparison of existing supply and 

demand by block or sector showing location 

of surplus and deficient locations. 

e A projection of supply and demand by 

block and an indication of future surplus and 

deficient locations. 

origin and ultimate 

The first six items usually constitute the 

bulk of the report, and although presented 

in great detail they are of value only in illus- 

trating some of the characteristics of parking. 

As presented in the report and used in the 

analysis, they have little value in determining 

the location of parking deficiencies or in ex- 

plaining the reasons for these deficiencies. 

On the other hand, the last two items, which 

in essence are the objectives of the analysis, 

are usually reduced to a couple of useless and 

poorly documented pages. 

The determination of the locations of 

deficient conditions is usually handled on a 

one-shot daily basis; that is, the total daily 

block demand, in space hours, is compared 

with the available block supply, in space 

hours, and the numerical difference determines 

a surplus or deficient condition. In some areas, 

block deficiencies are being analyzed in light 

of the surplus existing in adjacent blocks. 

Although such analyses are well founded, the 

specific applications are usually of questionable 

validity. Also meager attempts have been 

made to explain some of the reasons for 

deficient conditions, but owing to the form of 

the analysis the reasoning is merely 

speculative. 

The future forecasting of parking condi- 

tions, if done at all, is usually the poorest 

aspect of the analysis. The forecasts are 

usually based on factoring techniques, but 

the validity of many of the assumptions is 

questionable. 

Application of findings 

The last section of the report is usually a 

series of recommendations to provide guidance 

in planning programs to eliminate the areal 

deficiencies. These recommendations can range 
from a general list of suggestive measures to a 
detailed program of site construction and 
priorities. However, regardless of the detail, 
it is never known whether any of the findings 
will be used. In fact, because the entire 
analysis is independent of the comprehensive 
planning process, it is never known whether 

it will eventually be incorporated into the 
ultimate planning. 

Proposed Parking Project 

Previous findings indicate that a project is 

needed to evaluate some of the possibilities of 

improving both the coordination of parking 

within the comprehensive transportation plan- 

ning process and the general quality of the 

parking analysis. The proposed project is 

divided into three major phases: (1) The 

organization of a series of programs capable of 

computing the parking characteristics needed 

for all ensuing analyses; (2) the comparison of 

computed parking characteristics using O—D 

data with those computed characteristics using 

parking data; and (3) the organization of a 

program that is capable of distributing parking 

demand to available supply. These phases are 

described in the following paragraphs. 

Phase 1 

In the first phase of the proposed project a 

series of basic programs will be written. The 

primary program will facilitate the extrapola- 

tion of the necessary parking data from O-D 

trip cards. In essence it will contain a linking 

system that links the CBD inbound trip 

with the corresponding outbound trip and 

produces one record with the desired parking 

information. 

The second major program will consist of 

a series of routines to perform the analyses 

usually required in a parking study; that is, 

data tabulation, stratification, calculation, 

ete. Operation of this program will be inde- 

pendent of the method of data collection—it 

will operate either with parking study data or 

with O-D parking data. Additional routines 

would also be available to provide the charac- 

teristics needed for the distribution model. 

Phase 2 

A comparison will be made in the second 

phase to determine whether the O—D survey 

can supply the necessary data for a parking 

analysis. An area having both O-—D data and 

a: comprehensive parking study will be se- 

lected. Using the programs from phase 1, the 

parking characteristics will be computed and 

compared with those found in the parking 

study report. A similarity in the general 

characteristics from both analyses would tend 

to validate using O-D data for the parking 

analysis. 

Phase 3 

In the third phase a program will be written 
to simulate the distribution of parking de- 

mand to the supply available in the CBD. 

The distribution will be based on the relations 

discussed in the text and, in general, will 

follow the procedure explained. However, in 

the more complex procedure, the following 

logic will be applied to the distribution. 
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During each hour a certain number of 

autos arrive at a given block for a desired 

purpose and for a given parking duration. At 

this point an initial search is made to deter- 

mine whether free spaces of the required 

duration are available in the destination 

block. If there are enough spaces to satisfy 

the demand, the distribution is terminated 

and the next block demand is read. However, 

if there are not enough spaces available of 

the required duration, a search is made to 

determine whether free spaces of a greater 

duration than required are available in the 

destination block. If there are, and the de- 

mand is satisfied, the distribution is termi- 

nated and the next block demand is read. 

However, if there are not enough spaces 

available, a search is begun for all the free 

spaces available within the other blocks of 

the composite area. 

At this point, the maximum acceptable 

walking distance must be determined. When 

the first closest block is chosen, a check will 

determine whether it is within the acceptable 

walking distance. If it is, a search is made to 

determine whether any free spaces of the 

required duration are available. If there are, 

and the demand is satisfied, the next block 

demand is read. However, if the supply is 

insufficient, a search is made to determine 

whether spaces of a longer duration are avail- 

able in this block. If there are, and the demand 

is satisfied, the distribution is terminated and 

the next block demand is read. However, if 

the supply is insufficient, the next closest 

block is analyzed. This process is continued 

until all the blocks in the composite area within 

acceptable walking distance are explored or 

until all the demand is satisfied. 

If there is still unsatisfied demand, it is 

assumed that the driver must accept a pay- 

parking space as all the available free spaces 

have been occupied. Therefore, the searching 

process is returned to the destination block to 

determine whether pay spaces of the required 
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duration are available. If enough spaces are 
available to satisfy the demand, the distri- 

bution is terminated and the next block de- 

mand is read. However, if the supply is 

insufficient, a search is made to determine 

whether spaces of longer duration are avail- 

able in the destination block. If enough spaces 

are available to satisfy the demand, the dis- 

tribution is terminated and the next block 

demand is read. However, if there is still 

unsatisfied demand, a search similar to the 

previous one is made of all remaining pay 

spaces in the composite area. For this search, 

a new maximum acceptable distance is 

determined—this time for a paid parking trip 

of the required duration—and the search 

process continues until all the demand is 

satisfied or all the available spaces have been 

used. 

At this point, if the demand is still unsatis- 

fied, a special search is made, in which it is 

assumed that parking must be accomplished 

under a deficient parking condition, and that 

the driver must be willing to walk an even 

farther distance if he wishes to complete the 

trip. In other words, he has passed from the 

realm of free choice to that of necessity. 

Accordingly, another search is made for free 

space and then for pay spaces, but this time 

an acceptable walking distance of approxi- 

mately one block longer is used. 

If the demand is still unsatisfied, the com- 

posite area is assumed to be deficient because 

at this point in the distribution every available 

space—free or pay—within acceptable walk- 

ing distance has been explored; and the trip- 

maker, unwilling to travel any farther, will 

begin to research the composite area causing 

traffic congestion. 

This process is continued block-by-block 

and purpose-by-purpose for each hour within 

the duration of the parking study. Upon 

completion of the distribution, the analytical 

information available can be as simple or as 

sophisticated as desired. At a minimum, the 

VR aes Rae So oe 

amount of the surplus demand gives the 
degree of deficiency in the area, and the time 

of day and magnitude of the parking duration 

reveals type of deficiencies that exist. 
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§Printing Office, 

The Bureau of Public Roads has recently 
published three documents. These publica- 

tions may be purchased from the Super- 

intendent of Documents, U.S. Government 

Washington, D.C. 20402, 

prepaid. The following paragraphs give a 

brief description of each publication and its 

Jpurchase price. 

Highway Statistics, 1966 

Highway Statistics, 1966, is the 22d issue 

fof the annual compilation of statistical and 

analytical tabular matter pertaining to Fed- 

eral-aid for highways. This 186-page pub- 

lication ($1.25 a copy) presents information, 

primarily in tabular form, on motor fuel, 

motor vehicles, driver licensing, highway-user 

taxation, State and local highway financing, 

road and street mileage, and Federal-aid for 

highways. 

|Capacity Analysis Techniques for 
Design of Signalized Intersections 

Capacity Analysis Techniques for Design of 
Signalized Intersections—Reprinted from Au- 

gust and October 1967 issues of PuBLIc 
Roaps, A Journal of Highway Research 
(45 cents a copy)—are presented for the 

graphic solution of capacity problems related 

to signalized intersections. The procedures 

are based on a set of charts consisting of 20 

nomographs, which were devised by the 

author, Jack E. Leisch, in 1950, to simplify 

the computational procedures of the 1950 

Highway Capacity Manual. They were pre- 
sented in Pustic Roaps, A Journal of High- 
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NEW PUBLICATIONS 

way Research, in 1951, and were acclaimed by 

those concerned with intersection design. 

Publication of the 1965 Highway Capacity 

Manual has provided a revised and com- 

prehensive basis for capacity computations, 

and the author has again filled the need 

for a graphic procedure incorporating current 

knowledge. The original charts have been 

updated and new charts prepared to cover 

capacity procedures for which calculations 

previously required extensive application of 

judgment. The information presented provides 

a graphic procedure for the capacity analysis 

of most signalized street and highway inter- 

sections. Full discussion of the principles and 

procedures in the application of the charts, 

in addition to sample problems, have been 

included, 

Highway Research and Development 

Studies, Using Federal-Aid Re- 

search and Planning Funds 

The 1967 issue of Highway Research and 

Development Studies Using Federal-Aid Re- 

search and Planning Funds may be purchased 

for $1.00 a copy. The studies listed are those 

approved in the Office of Research and De- 

velopment, Bureau of Public Roads, FHWA, 

for fiscal year 1968, and calendar year 1967, as 

of July 1, 1967. 
The information has been grouped by the 

seven major technical goals of the National 

Program of Research and Development in 

Highway Transportation. These major tech- 

nical goals are: 

Definition of underlying requirements for 

highway transport, 

Analytic definition 

movements, 

Analysis of essential components of high- 

way transport, 

Development of methods for reliable fore- 

casting of demand for highway trans- 

port, 

Development of methods for increased 

capacity, control, and safety in traffic 

movement, 

Development of techniques for more pre- 

cise structural design and incorporation 

of new materials and structural con- 

cepts, 

Development and application to new 

technology to location, design, con- 

struction, and maintenance processes. 

An eighth grouping includes miscellaneous 

projects of local, regional, or national impor- 

tance. Data are also presented on the objective 

of each study, the conducting agency, and the 

funding for each study. 

This year’s edition contains a new feature— 

a section listing available reports on Federal- 

aid highway research studies. In addition, a 

newly revised and amplified foreword briefly 

explains the makeup and operation of the 

Federal-aid highway research and develop- 

ment program, and describes how the content 

of the publication is organized. The expanded 

foreword is intended not only for Federal High- 

way Administration personnel, but also to 

guide those outside the Government who are 

interested in the program and may desire to 

participate in it. 

of complex traffic 
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A list of the more important articles in PuBLIc Roaps and title 

veets for volumes 24-54 are available upon request addressed to 

Jureau of Public Roads, Federal Highway Administration, U.S. 

epartment of Transportation, Washington, D.C. 20591. 

The following publications are sold by the Superintendent of 

ocuments, Government Printing Office, Washington, D.C. 20402. 

rders should be sent direct to the Superintendent of Documents. 

repayment is required. 

ecidents on Main Rural Highways—Related to Speed, Driver, 

and Vehicle (1964). 35 cents. 

ggregate Gradation for Highways: Simplification, Standardiza- 

tion, and Uniform Application, and A New Graphical Evalua- 

tion Chart (1962). 25 cents. 

merica’s Lifelines—Federal Aid for Highways (1966). 20 cents. 

‘Innual Reports of the Bureau of Public Roads: 

1963, 35 cents. 1964, 35 cents. 1965, 40 cents. 1966, 75 cents. 

1966 supplement, 25 cents. 

(Other years are now out of print.) 

he Bridge to Your Success—Opportunities for Young Engineers 

in the Bureau of Public Roads (1967). 30 cents. 

alibrating and Testing a Gravity Model for Any Size Urban 

Area (1965). $1.00. 

apacity Analysis Techniques for Design of Signalized Intersec- 

tions (Reprint of August and October 1967 issues of PUBLIC 

ROADS, a Journal of Highway Research). 45 cents. 

onstruction Safety Requirements, Federal Highway Projects 

(1966). 55 cents. 

orrugated Metal Pipe Culverts (1966). 25 cents. 

reating, Organizing, & Reporting Highway Needs Studies 

(Highway Planning Technical Report No. 1) (1963). 15 cents. 

ederal-Aid Highway Map (42 x 65 inches) (1965). $1.50. 

ederal Laws, Regulations, and Other Material Relating to High- 

ways (1965). $1.50. 

‘ederal Role in Highway Safety, House Document No. 98, 86th 

Cong., 1st sess. (1959). 60 cents. 

reeways to Urban Development, A new concept for joint 

development (1966). 15 cents. 

uidelines for Trip Generation Analysis (1967). 65 cents. 

lighway Beautification Program. Senate Document No. 6, 90th 

Cong., Ist sess. (1967). 25 cents. 

|iighway Cost Allocation Study: Supplementary Report, House 

Document No. 124, 89th Cong., Ist sess. (1965). $1.00. 

lighway Finance 1921-62 (a statistical review by the Office 

of Planning, Highway Statistics Division) (1964). 15 cents. 

lighway Planning Map Manual (19638). $1.00. 

lighway Planning Technical Reports—Creating, Organizing, and 

Reporting Highway Needs Studies (1964). 15 cents. 

lighway Research and Development Studies, Using Federal-Aid 

Research and Planning Funds (1967). $1.00. 

ighway Statistics (published annually since 1945) : 

1965, $1.00, 1966, $1.25. 

~ (Other years out of print. ) 

lighway Statistics, Summary to 1965 (1967). $1.25. 

lighway Transportation Criteria in Zoning Law and Police 

Power and Planning Controls for Arterial Streets (1960). 35 

cents. 

lighways to Beauty (1966). 20 cents. 

lighways and Economic and Social Changes (1964). $1.25. 

Tydraulic Engineering Circulars: 

No. 5—Hydraulic Charts for the Selection of Highway Cul- 

verts (1965). 45 cents. 

-_ 

PUBLICATIONS of the Bureau of Public Roads 

No. 10—Capacity Charts for the Hydraulic Design of High- 

way Culverts (1965). 65 cents. 

No. 11—Use of Riprap for Bank Protection (1967). 40 cents. 

Hydraulic Design Series: 

No. 2—Peak Rates of Runoff From Small Watersheds (1961). 

30 cents. 

No. 3—Design Charts for Open-Channel Flow (1961). 70 

cents. 

No. 4—Design of Roadside Drainage Channels (1965). 40 

cents. 

Identification of Rock Types (revised edition, 1960). 20 cents. 

Request from Bureau of Public Roads. Appendix, 70 cents. 

The 1965 Interstate System Cost Estimate, House Document No. 

42, 89th Cong., 1st sess. (1965). 20 cents. 

Interstate System Route Log and Finder List (1963). 10 cents. 

Labor Compliance Manual for Direct Federal and Federal-Aid 

Construction, 2d ed. (1965). $1.75. 

Amendment No. 1 to above (1966), $1.00. 

Landslide Investigations (1961). 30 cents. 

Manual for Highway Severance Damage Studies (1961). $1.00. 

Manual on Uniform Traffic Control Devices for Streets and High- 

ways (1961). $2.00. 

Part V only of above—Traffic Controls for Highway Construc- 

tion and Maintenance Operations (1961). 25 cents. 

Maximum Desirable Dimensions and Weights of Vehicles Oper- 

ated on the Federal-Aid Systems, House Document No. 354, 

88th Cong. 2d sess. (1964). 45 cents. 

Modal Split—Documentation of Nine Methods for Estimating 

Transit Usage (1966). 70 cents. 

National Driver Register. A State Driver Records Exchange 

Service (1965). 20 cents. 

Overtaking and Passing on Two-Lane Rural Highways—a Litera- 

ture Review (1967). 20 cents. 

Presplitting, A Controlled Blasting Technique for Rock Cuts 

(1966). 30 cents. 

Proposed Program for Scenic Roads & Parkways (prepared for 

the President’s Council on Recreation and Natural Beauty), 

1966. $2.75. 

Reinforced Concrete Bridge Members—Ultimate Design (1966). 

35 cents. 

Reinforced Concrete Pipe Culverts—Criteria for Structural De- 

sign and Installation (1963). 380 cents. 

Road-User and Property Taxes on Selected Motor Vehicles 

(1964). 45 cents. 

Role of Economic Studies in Urban Transportation Planning 

(1965). 45 cents. 

Standard Alphabets for Highway Signs (1966). 30 cents. 

Standard Land Use Coding Manual (1965). 50 cents. 

Standard Plans for Highway Bridges (1962) : 

Vol. [V—Typical Continuous Bridges. $1.00. 

Vol. V—Typical Pedestrian Bridges. $1.75. 

Standard Traffic Control Signs Chart (as defined in the Manual 

on Uniform Traffic Control Devices for Streets and Highways) 

22 x 34, 20 cents—100 for $15.00. 11 x 17, 10 cents—100 for 

$5.00. 

Traffic Assignment Manual (1964). $1.50. 

Traffic Safety Services, Directory of National Organizations 

(1963). 15 cents. 

Transition Curves for Highways (1940). $1.75. 
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