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This paper reports on the impact of the Washington Capital 
Beltway on industrial and multi-family expansion in Northern 
Virginia. Between 1960 and 1965 industrial employment grew 
71 percent, primarily because of the many industries which 
located near the Beltway. Interviews with 48 industry execu
tives indicated that access to the circumferential was a sig
nificant factor in their location decision. The wholesale
distribution and research and development firms gave the 
greatest weight to accessibility to the Beltway. As well as 
promoting industrial growth, the Beltway has altered the com
muting patterns of the industrial workers. One-half of 2, 100 
employees surveyed used the circumferential to commute. The 
Beltway has expanded the labor market to include Maryland 
and a much larger section of Northern Virginia. The Beltway 
area also spawned more than 3, 000 new apartment units be
tween 1964 and 1966. Like the industrial workers, 50 percent 
of the apartment residents commute via the Beltway, but their 
travel pattern is quite different. The large majority are em
ployed in the District and Arlington County; only a few work in 
nearby industries. The implications of the study include the 
continued growth of industrial and multi-family development 
in the Beltway area, resulting in increased traffic on both the 
radials and the Beltway, with the greatest pressure occurring 
at the interchanges. The study concludes with an approach 
toward the control of land development in interchange areas. 

•THE Bureau of Population and Economic Research of the University of Virginia is 
conducting a comprehenslve study of the socioeconomic impact of the Virginia section 
of the Capital Beltway. (The Capital Beltway (I-495) is a 66-mile freeway that encircles 
the most densely populated part of the Washington metropolitan area. It was completed 
in August 1964. Twenty-two miles of the Beltway and 14 interchanges are located in 
Fairfax County and Alexandria, Virginia.) A wide variety of indices, including popula
tion distribution, real estate activity, land use, travel patterns, and public policy, has 
been analyzed to determine if, and to what extent, they have been affected by the Capital 
Beltway. The analysis has shown that the most dramatic impact has been the expansion 
of industrial and apartment development in the vicinity of the Beltway in Northern Vir
ginia. This paper reports on this growth and illustrates the changes in commuting and 
residential patterns that have resulted. Some policy implications of this concentration 
of intensive uses along the Beltway are set forth. Figure 1 shows the location of the 
Capital Beltway within the Washington region. 

Paper sponsored by Committee on Land Acquisition and Committee on Socio-Economic Aspects of 
Highways and presented at the 47th Annual Meeting. 
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Figure l. Capital Beltway (1 - 495), 

INDUSTRIAL DEVELOPMENT 

Northern Virginia (Arlington and Fairfax Counties and the cities of Alexandria, Falls 
Church, and Fairfax) has been experiencing rapid industrial expansion. Between 1960 
and 1965 industrial employment grew 71 percent from approximately 14, 000 to more 
than 24, 000. A major proportion of the growth has been in the vicinity of the Beltway. 
By 1966 an estimated 11, 500 workers were employed in the plants, warehouses, and 
research facilities localed wilhin 1. 5 miles of the circumferential. To appraise the 
influence the Beltway has had on this expansion, executives of Beltway-oriented in
dustries were interviewed concerning their firms, their decision to locate near the 
circumferential, and the benefits and hardships associated with the Beltway location, 
as they saw them. 

The interviews provided information on the characteristics of typical Beltway in
dustrial firms and their attitudes toward the circumferential. Of the approximately 
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Figure 2. Generalized location of industries interviewed. 
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150 firms situated within 1. 5 miles of the Beltway in Fairfax County and Alexandria, 48 
were selected to be interviewed. The criteria were size of employment (over 25 em
ployees), type of industry, location, and years at the site. The sample was representa
tive of the variety of size and industrial types characteristic of the locale. The 48 had a 
total 1966 employment of 8, 500 and included six research and development firms, 22 
manufacturing, 15 wholesale and distribution, and five service industries. The interviews 
were conducted in August 1966. 

Only a few of the industries were new to the Washington metropolitan area; most of 
those interviewed had been in the region for several decades. About 80 percent of those 
interviewed had relocated from either the District of Columbia, Alexandria, or Arlington 
County. The sample indicates that industrial growth accelerated in Northern Virginia 
after 1958, the year the alignment of the Capital Beltway was made public. Forty-one 
firms, 85 percent of the sample, located on their present sites after 1958. Fourteen 
of the firms occupied their sites in 1965 or 1966. Industrial parks have been the 
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predominant form of industrial development in the Beltway areas. Almost 70 percent 
of the sample firms were located in planned industrial or research districts. Figure 2 
shows the principal areas of industrial concentration along the Virginia section of the 
Beltway, in which the firms interviewed were located. 

The importance accorded the Beltway by the industrial executives is proved by the 
80 percent who said that knowledge of the route of the Beltway or accessibility to it was 
a significant factor in site selection. If the reasons for site selection are grouped ac
cording to the firm's industrial category, all the industries except services cited prox
imity to highways as a major site criteria. The price of land appears to be a major 
consideration for general manufacturing firms but of much less importance to other 
groups. Proximity to highways and access to local clients and markets were of greatest 
concern to wholesale and distribution firms. 

Most industries sampled were totally dependent on auto and truck transportation for 
personnel and goods, which explains their concern for highway access. Only nine firms 
used any rail transportation, although 13 had rail sidings. Ninety percent used truck 
transport exclusively. Public transit served only a few of the firms interviewed, and 
the vast majority of the workers commuted by private automobile. With the important 
exception of those firms employing a majority of blue-collar workers, the executives 
said that employees found the Beltway location convenient. 

The interviews indicated a continuing interest by industry in Beltway locations. Of 
the 15 Beltway-related companies having made definite plans to expand their facilities 
in the Washington region, 13 have already selected sites that are oriented to the Beltway. 

Implications 

Industry will continue to seek Beltway locations. The circumferential and the inter
change areas have a unique locational mix that is desirable to both new and established 
industries. The industries seeking prime Beltway locations will tend to be distribution 
firms, electronic manufacturers, and research and development facilities. High land 
prices along the Beltway will probably discourage expansion of general manufacturing 
and service industries. Lack of public transit and working-class housing in the Beltway 
area also tends to encourage this trend. 

The traffic generated from the existing and new Beltway industries will put continuing 
pressure on the circumferential and radial highways. More auto and truck traffic will 
be generated through the interchanges, either moving on local radials or onto the Belt
way. Unless these increasing peak-hour movements can be controlled and congestion 
avoided, many of the interchanges will soon be obsolete or require major reconstruc
tion. However, if development continues to take place in planned industrial districts, 
and if density and access controls can be implemented, the problem will be more 
manageable. 

COMMUTING PATTERNS OF BELTWAY INDUSTRY EMPLOYEES 

Since the journey-to-work is a most powerful influence on regional automobile travel 
patterns, a survey was made of the commuting habits of the workers employed in 
selected industries near the Beltway. The purpose was to see if the Beltway could be 
directly related to changes in individual commuting patterns and to the selection of 
residential areas. 

Eighteen of the 48 industrial firms interviewed were selected for the employee sur
vey. At least two firms were selected from each major industrial center. The two 
largest employers were included and a relatively even distribution was sought among 
those firms locating before, during, and after the construction of the Beltway. The 
data were collected by means of a questionnaire that each participating firm distributed 
to its employees. Response was relatively good. Of the 3, 678 questionnaires distrib
uted, 59 percent or 2, 162 useable forms were returned. Based on an estimated 1966 
employment in Beltway-oriented industries of 11, 500, the response represented 19 per
cent of all workers. 

The study indicates that one out of every two workers uses the Capital Beltway to 
commute to work for an average of 8. 2 miles. The Beltway has brought Maryland into 
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TABLE 1 

RESIDENCE OF FAIRFAX COUNTY WORKERS RECORDED 
IN 1960 CENSUS COMPARED TO SAMPLED 

WORKERS IN J9M 

Juris diction 

Fairfax County, Va. 
Montgomery County, Md. 
Alexandria, Va. 
Arlington County, Va 
District of Colum bia 
Pl'ince William County, Va. 
Prin ce Geo.rge ' s County, Md. 
Fa ll s Church, Va. 

T otal 

Percent of Workers 

1900 c~u~u~ 

76 
1 
8 
6 
6 
0 
2 

-1 
100 

1966 Samvl• 

46 
12 
11 

9 
7 
7 
5 
3 

100 

Source: U.S. Bureau of the Census, U.S. Census o f Population and Hous
ing: 1960, Census Tracts. Final Re port PHC (1)-166. 

the labor market area of Northern Virginia 
industry. The tie-in between I-66 and I-95 
and the Beltway has also enabled largt:! 11urn
bers of workers to commute with relative 
ease from areas as far west as Winchester, 
Virginia, and as far south as Fredericks
burg, Virginia. Figure 3 shows the place 
of residence of Beltway-industry employees 
participating in the survey. 

The place of residence of Fairfax County 
workers recorded in the 1960 U. S. Census 
is compared in Table 1 with the findings 
of this study. This comparison illustrates 
the changes that are probably taking place 
in the configuration of the Northern Vir-
ginia labor market area. Although the 
figures are not entirely comparable, they 

do suggest that many more workers now commute from Montgomery County, Maryland, 
and Prince William County, Virginia, than before the Beltway opened. The sharp de
cline in the share living in Fairfax County is also a function of the improved accessi
bility of the other areas brought about by the Beltway. For example, 95 percent of the 
Maryland commuters use the Beltway as do 73 percent of the Prince William County 
workers. The proportion of workers residing in Prince George's County, Maryland, 
did not increase as sharply as in Montgomery County, because Montgomery County's 
population is concentrated in the Rockville-Bethesda-Silver Spring area within easy 
access of the Beltway and the Virginia industries, while t he bulk of P rince George' s 
County residents live in the central part of the county which is less accessible to the 
Beltway and Northern Virginia. In addition, Montgomery County has a larger share of 
upper-income subdivisions that appeal to many of the professionals employed in North
ern Virginia. 

Table 2 indicates that Arlington, Falls Church, and the District have the smallest 
percentage of Beltway users. This is not surprising, considering their location inside 
the Beltway. Excepting the responses of Alexandria residents, the survey showed that 
the Beltway was primarily used by those commuting north and south, and that it had not 
significantly altered the commuting pattern of those living inside the Beltway or those 
commuting directly east or west within Northern Virginia. 

The individual companies with the highest percentages of Beltway users were the 
research and development firms located in the Westgate Research Park. All these 
were new plants with predominantly professional staffs. The companies with the lowest 
percentages of Beltway users were located in Alexandria and Springfield and employed 
largely blue-collar workers. (Of all the industries surveyed, employment was 53 per
cent blue-collar, but in Springfield and Alexandria employment was 70 percent blue
collar.) 

Although the majority of the sampled industries had relocated from the District, 
Arlington County, or Alexandria, only 26 percent of the workers lived in these places. 
Those Beltway users who had moved since August 1964, when the circumferential first 
opened, were asked if they considered being able to use the Beltway to get to work a 
major reason for selecting their present residence. Forty-three percent (or 161) said 
yes. In most cases, the affirmative respondents had moved to another location within 
the same political jurisdiction. Of the 42 Montgomery and Prince George's County 
residents who moved, only nine left the Maryland suburbs. 'T'he same trend waR true 
for Fairfax County. Of the 49 who moved within or to Fairfax County, the majority, 
70 percent, now live in Springfield, Annandale, and Ravensworth, areas adjacent to the 
Beltway. On the other hand, there is also evidence that the circumferential encourages 
some to seek houses as far away as Manassas, Woodbridge, and Sterling Park, Vir
ginia, because of the excellent connections between the I-66 and I-95 and the Beltway. 



Implications 

As industrial employment opportunities 
continue to expand along the Beltway, one
half the additional workers are likely to 
be Beltway users, more if the majority 
of the new employees are professionals. 
This will represent thousands of addition
al vehicles flowing through interchanges 
at peak hours. If present trends continue, 
they will seek to live within easy access 
oftheBeltwayinMaryland as well as Vir
ginia, or near an Interstate highway that 
ties into the circumferential. As more 
industries locate along the Beltway, the 
trend appears to be toward fewer com
muters coming from inside the Beltway 
and toward further residential expansion 
in a generally southwest direction, along 
I-66 and I-95. 
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TABLE 2 

RESIDENCE OF SAMPLED EMPLOYEES OF BELTWAY
ORIENTED INDUSTRIES AND PERCENTAGE 

WHO USE BELTWAY • 

Jurisdiction Total Percent Who 
Respondents Use Beltway 

Fairfax County, Va. : 951 44 
Fairfax City (48) (29) 
Vienna (85) (32) 
Rest of county (817) (46) 

Montgomery County, Md. 250 99 
Alexandria, Va. 223 32 
Arlington County, Va. 190 9 
District of Columbia 152 26 
Prince William County, Va. 135 73 
Prince George's County, Md. 107 93 
Falls Church, Va. 59 15 
Loudoun County, Va. 49 41 
Other Virginia counties 27 48 
Other Maryland counties 14 93 
Other states and countries 5 0 

Total 2, 162 48 

COMMUTING PATTERNS OF APARTMENT RESIDENTS 

The employment survey showed that a large proportion of those who work near the 
Beltway reside some distance away from their employment. Yet, even a casual drive 
along the Virginia portion of the circumferential reveals that a considerable number of 
apartments are being constructed in the vicinity of the Beltway. Records show that 
between 1964 and 1966 more than 3, 000 apartment units were built in Fairfax County with
in 1. 5 miles of the Capital Beltway. Many of the sites were contiguous with its right
of-way. These units represented approximately 30 percent of the county's total multi
family construction during this period. Such concentration illustrates the importance 
accorded a Beltway site by the apartment developers. But what is the reaction of the 
apartment residents? What proportion use the Beltway to commute tci work, and how 
many considered access to the Beltway an important factor when they selected their 
apartment? To answer these and other questions related to trip generation and travel 
patterns, a survey was made of the apartment residents living near the Beltway. They 
were asked where they worked, if they used the Beltway, and how much the Beltway 
location influenced their selection of an apartment. 

Twenty-three hundred questionnaires were sent to residents of nine Beltway-oriented 
apartment projects in Northern Virginia. The two principal criteria for selection of 
the sample developments were (a) that they be located on an arterial highway not more 
than 1. 5 miles from the Beltway, and (b) that the units had been occupied since 1964. 
The 2, 300-unit sample was approximately 10 percent of the total number of apartment 
units (22, 454) in Fairfax County in 1966 and 77 percent of those new units oriented to 
the Beltway. Of the 2, 300 questionnaires sent out, 581 useable forms or 25 percent 
were returned. The percent of return was good, considering the lack of personal con
tact and the general reluctance of people to respond to mailed questionnaires. 

TABLE 3 

USE OF BELTWAY BY SAMPLED 
APARTMENT RESIDENTS 

Response Number Percent 

Yes 205 35 

Yes, sometimes 88 15 

No 288 50 

Total 581 100 

Despite the fact that all the apartment complexes 
samples were located on major arterial highways, one 
out of two respondents (Table 3) said he used or some
times used the Capital Beltway to get to work. This 
places multi-family units in the same class with in
dustrial centers as major generators of Beltway 
traffic. 

The influence of the Beltway on work trips can best 
be seen in the distribution of place of employment of 
the apartment residents. Figure 4 and Table 4 show 
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that the respondents' jobs were con
centrated east of the Virginia section 
of the Beltway-in the District of Co
lumbia, Arlington County and the Pen
tagon, or Alexandria. Despite the re
recent industrial expansion along the 
Beltway, only 64 respondents, 11 per
c en t of the sample, were employed 
within 1. 5 miles of the Beltway. Few 
worked at either Westgate, Ravens
worth, Merrifield, or Springfield, the 
area's research and industrial centers. 

Figure 4, which distinguishes Belt
way and non-Beltway users, illustrates 
the varied functions the circumfer
ential performs. First, the Beltway 
is the essential link between Maryland 
and Virginia. All workers employed 
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TABLE 4 

PLACE OF EMPLOYMENT OF SAMPLED APARTMENT 
RESIDENTS AND PERCENTAGE WHO USE BELTWAY 

Jurisdiction 

District of Columbia 
Arlington County, Va. 

Pentagon 
Fairfax County, Va. 
Maryland: 

Montgomery County 
Prince George's County 
Rest of state 

Alexandria, Va. 
Falls Church, Va. 
Other Virginia counties 

Total 

Number 

190 
134 
(48) 
132 

69 
(52) 
(15) 
(2) 
34 
16 

~ 
561 

Percent 
of Total 

,33 
23 
(8) 
23 
11 
(9) 
(2) 

6 
3 
1 

100 

aCombinatlon of regular usen and sometimes users, 

Percent Who 
Use Beltwaya 

48 
31 

(27) 
49 

100 

1
100) 
100) 
100) 
42 
25 
50 

50 

in Maryland commute via the Beltway, since there is no practical alternative. The 
Beltway is also the route for those employed in Beltway-oriented employment centers, 
such as Westgate Research Park, and Springfield and Alexandria Industrial Parks. The 
Beltway is, in their case, a direct route from home to job. For others the Beltway acts 
as a connector to the major arterials that lead into Arlington County and the District. 
Although all the sample projects have direct access onto an arterial highway, many 
residents elect to drive up to 5 or 6 miles on the Beltway to connect with an arterial 
that is less crowded or is more convenient to their jobs. They are willing to drive ad
ditional miles on the Beltway because it either shortens their total trip time or results 
in an easier drive. The classic example of the Beltway detour is the large number of 
District employees who live within a mile of Route 29 or Route 50 but who take the Belt
way north five to six miles and connect with the George Washington Memorial Parkway, 
a limited-access route into the District. 

The 50 percent of the respondents who commuted or sometimes commuted via the 
Beltway were asked if they had considered being able to use the Beltway to get to work 
as an essential, very important, moderately important, or unimportant criterion when 
they selected their present apartment. Since a concentration of new apartment units 
did exist along the Beltway, it was of interest to learn how many residents valued ac
cess to the Beltway, and how many did not consider it important and had selected the 
apartment for other reasons. Sixty-eight percent of the Beltway users indicated that 
being able to use the Beltway to get to work was either essential or very important; 12 
percent regarded it as unimportant. This demonstrates the demand, at least of the 
Beltway users, for locations on the circumferentials. It is interesting that over 85 
percent of the respondents, who had experience commuting via 1-495, considered Belt
way access essential or very important. The other reasons for selecting a Beltway 
apartment may have been that the average Beltway project is newer, more attractively 
designed, and offers more landscaped open space than projects in Arlington and Alex
andria available at comparable rents. 

The commuting routes of the 581 respondents have been diagrammed to illustrate the 
direction and intensity of the traffic the apartments generate. The data were derived 
from the questionnaire, which indicated place of work, travel time, and whether the 
Beltway was used. Assignments to logical routes were made based on these data. 
Figure 5 is a generalized composite of the home-to-work traffic flow generated by the 
apartment residents. It illustrates the large volume of Beltway trips generated from 
Route 236 north to the Potomac by those headed north for Montgomery County, Mary
land, and the George Washington Memorial Parkway, as well as south to Route 50 and 
the Columbia Pike. The use of Route 50 as a primary entry into the employment 
centers of Arlington County and the ·District is clearly shown. The high volume of 
commuters on both the northern and southern legs of the George Washington Memorial 
Highway is also evident. See Figure 2 for highway identifications. 
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DISTRICT OF 

As a contrast, Figure 6 illustrates the home-to-work traffic flow generated by em
ployees in Beltway industries. These data are derived from the preceding employee 
survey. Although both apartments and industries generate large volumes of Beltway 
and arterial traffic, the patterns of movement are in general quite different. The in
dustries tend to draw most of their employees from Alexandria and Fairfax County and 
nearby Montgomery County, Maryland, and attract relatively few workers from the 
District and Arlington County. This is in contrast to the heavy movement of apartment 
residents into the central city. 1-66 and 1-95 are also important links in the work-trip 
patterns of many of the Beltway industry employees but of little consequence to the 
apartment residents. The heaviest volume of Beltway trips by sampled apartment 
residents and employees was generated from Route 236 north to the Potomac River, 
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Figure 6. Home-to-work flow of traffic to Beltway industries. 

an area that contains a concentration of apartments and the site of two of the county's 
largest industries. 

Table 5 compares the findings on place of employment .derived from this study with 
1960 U. S. Census data for the census tracts in which the apartments are now located. 
The two sets of figures are not entirely comparable since the 1960 sample was of all 
the residents in the census tracts, 84 percent of whom lived in single-family units. (In 
1960, Fairfax County census tracts 1, 3, 12, 23, 25, 30, 31, and 38 contained 11, 986 
dwelling units of which 10, 080 were single-family and 1, 906 were multi-family units.) 
But despite these differences, the comparison still provides an insight into changes in 
regional commuting patterns. The outstanding difference between the two periods is 
the larger proportion of residents employed in Maryland in 1967. This is a direct 
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TABLE 5 

PLACE OF EMPLOYMENT OF RESIDENTS LIVING IN 
BELTWAY AREA IN 1960 AND 1967 

Jurisdiction 

District of Columbia 
Arlington County, Va. 

Pentagon 
Fairfax County, Va. 
Maryland: 

Montgomery County 
Prince George's County 
Rest of state 

Alexandria, va. 
Falls Church, Va. 
Other Virginia counties 

. 
Not available . 

Implications 

Percent of Total 

1980 
Census Tracts 

37. 3 
15. 7 

(N.A.)a 
30. l 

1. 8 
(1. 2) 
(0. 6) 
(O. 0) 
10.1 
2. 8 

_!1 

1987 
Apt. Sample 

32. 7 
23. l 
(8. 3) 
22. 7 
11. 8 
(8. 9) 
(2. 6) 
(0, 3) 
5. 9 
2. 8 

_!.:_Q 
100. 0 100. 0 

result of the circumferential and its two 
new bridges across the Potomac. The 
dlfferem.:e in the sha.1.·e oI r~sidents em
ployed in Fairfax County between 1960 and 
1967 reflects the survey finding that Belt
way apartment residents tend to be govern
ment employees, a large number military, 
who work in Arlington and the District. 
Compared to employers in Montgomery 
County, those in Prince George's County 
attracted relatively few additional workers 
from across the Potomac. This is because 
the majority of industry in Prince George's 
County is in the central part of the county, 
which is much less accessible to the Vir
ginia suburbs than the Montgomery County 
industrial centers. 

The Beltway, particularly the interchange areas, has become a focal point of multi
family construction, and indications are that the trend will continue. This will mean 
increased peak-hour traffic for the Beltway, since the survey showed that one out of 
every two workers travels on the Beltway for some portion of their work trip. The 
heaviest burden, however, will be on the radials leading into the major employment 
centers, since 65 percent of the Beltway apartment residents work in either the District, 
Arlington, or Alexandria, and only a few are employed in nearby industries. Of those 
who commute on the Beltway, many use it only as a connector and spend the major share 
of their trip on the radials. This pattern underscores the necessity for improving the 
system of arterial highways leading into the central city. (I- 66, when completed into 
the District, will be a partial answer.) 

The many who select Beltway apartments, despite a long commuting trip, reflect 
both the apartment projects' desirability and the promotional value ofa Beltway-oriented 
site. The obvious implication is that this demand for, and -subsequent construction of, 
new multi-family units will generate more traffic and congestion in and around the 
interchanges. 

INTERCHANGE CONTROLS 

The findings of the preceding surveys point up the increasingly common problem that 
when high-volume highways are constructed within metropolitan areas they tend to 
attract land uses that can in turn generate traffic volumes above the capacities of the 
newly built system. Congestion and obsolescence result. Although this observation 
has been based on experience in Fairfax County, Virginia, the issue is revelant to 
metropolitan highway construction throughout the country. Nowhere has an easy solu
tion been found to the problem. One way in which highway traffic engineers have sought 
to deal with this problem is the limited-access expressway. To the extent that local 
government officials have attempted to cooperate in preserving the state's highway in
vestment, they have relied primarily on traditional zoning procedures. Neither ap
proach has proved satisfactory. Limiting access simply shifts the development pressure 
to the intersecting arterials and the interchange areas, and zoning controls have gen
erally been unable to limit development effectively. The traditional comprehensive plan 
and zoning map, which designates precise locations for specific uses, have proved too 
inflexible, especially for the volatile interchange areas. 

It is sobering but not surprising that we must continue to deal with congestion and 
premature obsolescence of segments of even our most modern highway system. In the 
first place, there has been a notable lack of communication and cooperation between 
highway planners and local planning agencies. In addition, the desire of local govern
ments for high tax revenues is often in conflict with the desires of state highway depart-
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ments to minimize interference and maximize traffic capacity on new highways. The 
competition between two neighboring localities along a given highway for tax revenues 
is certainly likely to lead each of them to encourage (through zoning) the development 
of intensive uses on property within its jurisdiction. Finally, at no level of government 
responsible for the provision of highways has any significant effort been expended to 
develop a feasible means of effectively pricing the use of highway facilities. We have 
continually reaffirmed the position that everyone with a properly licensed motor vehicle 
shall be entitled to use any highway at any time without regard to the costs that his pres
ence on the road may add to others also desiring to use the facility. Since the trend is 
toward more limited-access highways crisscrossing our metropolitan areas, and since 
the method of controlling highway traffic implied in the last statement is not feasible, 
more workable techniques are needed to limit land development and traffic generation 
in areas adjacent to our major highways, particularly at the interchanges. The following 
is an approach to land control which is designed to achieve a better balance between 
land use and the traffic-carrying capacities of the interchange. It may have application 
in Northern Virginia as well as other developing areas. (This concept is based on a 
planning proposal made by the consulting firm of Marcou, O'Leary and Associates, 
first described in .the "Comprehensive Plan for North Bay, "a portion of Anne Arundel 
County, Maryland.) 

Postulates 

The following postulates underlie the scheme. First, because of the extraordinary 
importance of the interchange to the highway system, there is need for special land 
controls that can be applied specifically to interchange areas. Second, since the public 
investment in a highway interchange is substantial, the protection of its ability to dis
tribute traffic should be a primary community goal. Land development should be limited 
to the highway's capacity to carry the additional traffic, at least until higher capacity 
facilities can be provided. Third, the control system must be responsive, within limits, 
to the many economic and political pressures for intensive land development in inter
change areas. Unlike traditional zoning, the controls must anticipate the unpredictable 
nature of the marketplace and provide for some flexibility. 

Development Sectors 

The proposed control system is based on development sectors. Development sectors 
are areas, probably circles, up to two miles in diameter described around those 
interchanges that have significant growth potential. Future high-intensity uses could 
locate in these sectors only if they met specified site criteria designed, among other 
things, to protect the efficiency of the interchange. Depending on the needs of the area, 
there would probably be separate development sectors for high-intensity commercial 
uses, multi-family uses, research-institutional facilities, and industrial uses. 

The sectors would be substantially larger than the anticipated market demands of 
each use, thereby avoiding monopoly situations found under present zoning techniques. 
Several development sectors could be described around one interchange. For instance, 
regional shopping centers and planned industrial parks might be permitted around one 
interchange and high-rise apartments and high-intensity commercial.uses around another. 
The most intensive use "development sectors" would be described around interchanges 
providing greatest accessibility, i.e., the intersection of heavily traveled routes and 
less intensive uses around minor interchanges, i.e., intersections of two low-volume 
roads. The local planners 'would have responsibility to prepare detailed capital im
provement plans for the sectors and to work with the highway engineers to determine 
the maximum traffic-carrying capacity of the road network within the sector. 

Rezoning 

Since most land within metropolitan counties is already zoned for one use or another, 
controlling the process of rezoning becomes the most practical and functional means of 
regulating the future pattern of land use. Under conventional procedures, public of-
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ficials do not usually have the benefit of planning criteria for judging rezoning petitions, 
and many rezoning decisions are arbitrary and damaging to the plan. The "development 
sector" technique is designed to prevent these rezoning abuses and to strengthen the 
often elusive link between the land-use plan and zoning map. It is proposed that the 
interchange development sectors be described in the local comprehensive plan and 
incorporated in the zoning ordinance. Although rezoning for development sector uses 
would not be mandatory, it would be permissible if standards were met. 

Land within the development sectors would not necessarily be rezoned immediately 
after the interchange was designed or on a wholesale basis. It is conceivable that some 
property owners would not seek rezonings to intensive uses and would develop their land 
for single-family or other low-intensity uses. Rezonings within development sectors 
for intensive uses would take place in a gradual step-by- step process as private owners 
sought zoning map amendments to develop their individual holdings. Safeguards would 
be needed in the zoning ordinance to prevent speculative rezoning within sectors and to 
encourage large-scale development rather than small parcels in a scattered pattern. 

Development Standards 

Since one of the prime goals is to protect the public investment in the highway inter
change, all rezoning requests for intensive uses on land lying within the sectors would 
have to conform with specific standards. These standards would be the "teeth" of the 
system, since they would rei;ulate access onto arterials from abutting properties, limit 
maximum permissible development based on highway capacity and other utilities, and 
guard against conflicts with existing development. If the proposed intensive use de
velopment could not conform to these standards, the rezoning would not be granted. 
The following list is suggestive of desirable standards: 

1. In order to provide for convenience of access, to reduce or prevent congestion 
in public streets, and to protect against danger and congestion in travel, the tract to be 
rezoned should be served by an internal street system which intersects with the radial 
highway at a minimum number of points. No access should be permitted onto a radial 
highway within a to-be-specified distance of the interchange. It would also have to be 
established that the connecting radial and the internal street system both have sufficient 
traffic - carrying capacity to serve the ultimate development of the proposed use without 
endangering the roadway network's ability to meet the demands of existing uses. 

2. To protect against undue population density in relation to existing community 
facilities and to guarantee the provision of adequate public water and sewerage, the 
applicant's tract would be required to have public sewer and water available to it or the 
applicant would have to provide the local governing body with information indicating that 
sewer and water facilities- would be available within a suitable period. 

3. To insure compatibility with surrounding development and avoid potential land
use conflicts, a finding should be made by the local officials that the proposed use would 
not adversely affect the health and safety of residents or workers in the surrounding 
area nor be detrimental to the use and development of adjacent properties or the general 
neighbor hood. 

4. In order to prevent overbuilding of commercial and multi-family uses, substantia
tion of an economic demand for the proposed use would be required. 

5. To encourage large-scale comprehensive development in the interchange sectors, 
as opposed to small scattered development, rezonings would be limited to parcels of 
no less than 10 acres. 

6. Since the sector allows flexibility in location and mix of uses, site plan review 
by local officials would be required for rezoning to most of the high-intensity uses. 

7. To ensure preservation of natural resources, the proposed development would 
have to subscribe to the stream valley, flood plain, and other similar protective pro
visions included in the area comprehensive plan. 

To illustrate the concept, Figure 7 shows a typical interchange of a limited-access 
freeway and a nonlimited-access arterial highway in a suburban area of a growing 
metropolitan region before beltway-related development has taken place. The area is 
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predominantly zoned for single-family residential uses, although there is some com
mercial development along the arterial, and a strip of industrial zoning along the rail
road and an industrial site on the arterial. Figure 8 illustrates the type of land-use 
congestion that can and does occur at such an interchange. Soon after the freeway is 
opened, the procession of rezoning begins, usually overriding the plans of the local 
planners. The result is a jig-saw puzzle of industrial, commercial, multi-family and 
single-family uses which crowd the interchange. The arterial traffic flow is interrupted 
by many new streets and entrances. 

D SINGLE FAM I LY ZONE 

~ INDUSTRIAL ZONE 

~ COMMERCIAL ZONE 

.... STRUCTURES 

Figure 7. Interchange before intensive development. 

--
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Figure 9 shows the same interchange if growth had been controlled by the develop
ment sector concept. As can be seen, two development sectors have been described 
a1·ou11d the inte1·change1 one permitting rezonings for low-density industrial use and the 
other for medium-density multi-family uses. The sectors are two miles in diameter 
and contain 2, 000 acres. The development sector concept does not attempt unrealis
tically to eliminate intensive uses around interchanges, but it does control and limit 
these uses. Note that a large portion of the land is still zoned for single-family uses. 

LJ SINGLE FAMILY ZONE 

MULTI - FAMILY ZONE 

f2SCj INDUSTRIAL. ZONE 

~ COMMERCIA L ZONE 

~ STRUCTURES 

. . . . . . . . . . 

Figure 8. Interchange after intensive development. 
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Three quadrants, however, have been rezoned for industrial or multi-family uses. They 
have met the development standards set forth as a prerequisite to rezoning that relate to 
availability of public utilities, scale of development, traffic-generating capacity of the 
uses, and site plan design. Note that access onto the arterials is prohibited within % 
mile of the interchange and all intensive-use complexes have their own internal circula
tion system. Since this interchange was not designated as a commercial development 
sector, commercial uses have been limited to the existing development. This diagram 
would probably represent the ultimate development of this interchange area with the 
exception of single-family uses. 

D SINGLE FAMILY ZONE 

MULTI- FAMILY ZONE 

i;czj I NDUSTRIAL ZONE 

~ COMMERCIAL ZONE 

~ STRUCTURES 

- INDUSTRIAL SECTOR 

-- MULTI-FAMILY SECTOR 

Figure 9. Interchange with development sector uses. 



26 

Other Considerations 

Under existing regulations, no time limit is ordinarily imposed on the owner of open 
land within which to carry out actual development after receiving a grant of rezoning. 
As a result, rezoning is often done on a speculative basis with the unimproved land held 
off the market for lenghty periods of time. The practice is clearly an obstacle to orderly 
growth. A reasonable time limit for initiation and completion of development should be 
imposed as a condition for rezoning within interchange sectors. 

To implement this type of proposal, there must be continuous cooperation between 
land-use planners and highway engineers. The capacities of the intersecting highways 
and the design of the interchanges will determine the type of development sectors pro
posed for the interchanges. These decisions will have to be coordinated because of the 
inevitable reciprocal feedback between land development and highway use. 

The major purpose of the development sector concept is to provide owners, investors, 
and developers with a maximum freedom of choice consistent with the capacities of the 
major public facilities and the area's overall development objectives. In a growing 
suburban area, where large amounts of land are vacant and the development pattern has 
not been clearly established by past growth, broad but enforceable guidelines such as 
these appear preferable to the specific but usually ineffective proposals incorporated 
in the conventional master plan and zoning ordinances. 

Discussion 

NORMAN PEARSON, Town and Country Planner, Ontario, Canada-With the develop
ment of the extensive metropolitan forms in our major urban areas, there are arising 
two major challenges to the thinking of planners: (a) the evidence of the need to protect 
the effective life and usefulness of the major highway network that is the backbone of 
regional and metropolitan development; and (b) the evidence of the need to measure the 
public costs involved in the degree of use of major interchanges in critical transporta
tion areas. 

This challenge raises two further basic issues: (a) the philosophical question as to 
whether it is realistic to let transport planning and land-use planning evolve in separate 
paths, when methodologically the questions of land use and transport are inextricably 
interrelated systems; and (b) the fundamental question as to the need for obviating inter
change breakdown and conflicts between land-use changes and shifts in transportation, by 
some method of using a combined planning approach to guide the evolution of transporta
tion corridors, setting tfiem as in a positive fashioning of development, rather than 
simply letting metropolitan or regional structures emerge piecemeal. This also in
volves discussion of the competition for first-quality locations within a framework that 
would seek to avoid breakdown, and that would conserve public investment. 

Such issues have been dramatically illustrated in a major case currently before the 
Ontario Municipal Board, a Provincial tribunal in Ontario, Canada, which conducts 
public hearings to give final determinations of issues of master plan policy and issues 
of zoning changes. This case involves discussion of the proposal to build one of the 
largest shopping centers in the world at a vital metropolitan interchange in the western 
sector of Metropolitan Toronto at the junction of two expressways, the Queen Elizabeth 
Way and Highway 27. The case has been before various tribunals for a number of years, 
and has been referred to the Ontario Supreme Court and the Provincial Cabinel. Il has 
involved the discussion of planning principles and very detailed examination of market 
analyses and of traffic characteristics. A massive amount of expert testimony and a 
number of key decisions have emerged that make this a landmark case of significance 
for all concerned with these vital issues. 

The case has clearly illustrated the problems of breakdown that can occur if public 
priorities take second place in the discussion of such issues, and has involved con
sideration of the feasibility of an alternate approach by which such generators are 



located where they can positively assist in the structuring of the urban area and its 
arterials and expressways, perhaps in some form as in new towns. 
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The case has been referred back to the Ontario Municipal Board by the Cabinet upon 
appeal, after a series of decisions that rejected the proposal on planning and traffic 
grounds and in consideration of the public costs involved. 

The charge to the tribunal involved specific reference to traffic considerations in
cluding a new commuter rail service recently instituted in the western area of Toronto. 
When the case is concluded, examination of the findings and the massive evidence as
sembled will yield interesting research findings of significance to all concerned with 
highway research. 

G. A. BACCHUS, A. D. Margison and Associates, Limited, Ontario, Canada-Mrs. 
Connally's paper is an excellent piece of 1:esearch on the causes of unanticipated con
gestion and premature obsolescence of urban freeways with specific recommendations 
for controlling this problem. The "development sector" approach as explained by Mrs. 
Connally seems to have some merit, but the executing agency would have to be non
political to make it work. Very close liaison between land-use planners and traffic 
engineers must occur if any effective control is to be made and it would only be with an 
authority separate from government control. This would eliminate dollar planning at 
the local level and permit the highway s~tem to keep operating properly. As Mrs. 
Connally points out, the prime considerition must be the protection of the investment 
made in the highway system and it is my opinion that this can only be achieved if land
use planning in the freeway interchange areas is taken from local municipal control 
and placed in the hands of the highway authority responsible for the construction and 
operation of our freeway system. Until senior levels of government recognize that the 
public investment in highways is ·far greater than the tax income to local municipalities 
from indiscriminate development, than I fear we will continue to experience the pre
mature obsolescence of our roadways that Mrs. Connally has so ably illustrated. 


