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Effective transportation planning is needed in connection with
the many new towns springing up in the fast growing areas of
the United States. Sponsors of such new developments need this
work to attract high-type tenants and developers, and to obtain
approvals from various governmental agencies as to road plans,
particularly the connections with adjacent road networks.

The transportation plan springs from both the land-use plan
and economic base study. These criteria determine the volume
and pattern of traffic, and the interchange between the new town
and adjacent communities. There must be feedback between
the preliminary findings of the transportation planners and the
economic-base land-use planning team, whereby the latter's
projections and recommendations may be modified to produce
more acceptable transportation conditions. Examples are the
proposed Universal City and Irvine Ranch developments in Cali-
fornia, where impossihle traffic densities were predicted on the
basis of preliminary plans, requiring changes in proposed land-
use densities and dispositions.

Steps in transportation planning may be summarized under
the following headings:' (a) formulation of trial road nelworks,
based on preliminary land-use plan, (b) trip-generation esti-
mation, (c) estimate of interchange between new town and out-
side communities and through traffic, (d) trip distribution (O
and D), (e) trip assignment to alternate routes, evaluation and
feedback as necessary, and (f) selection and staging of trans-
portation plan.

*RAPID POPULATION GROWTH and overcrowding of urban areas have stimulated an
increasing amount of new town planning and construction. These new towns are often
set apart from existing urbanization and contain all the land uses normally associated
with a city, including residential areas, a central business district, industrial areas,
and schools. ‘LI'wo such cases will be described here in some detail—Mountain Park
and Irvine Ranch, both in California. Another more frequently observed type of new
city development is a complex of high-rise commercial and residentiai buildings intro-
duced into an existing urban area via a redevelopment project, or perhaps on a vacant
land site. Century City and Universal City, in Los Angeles, are typical of this type of
development. Here movie studios have decided to turn their back lots into high-rise
building complexes and transfer much of their outdoor movie making to less valuable
land.

The need for thorough traffic estimation and synthesis of future travel patterns for
new towns has been emphasized by the affected governmental jurisdictions. City,
county and state agencies are increasing their insistence that the developer demon-
strate that adequate planning has been undertaken to obviate future traffic access and
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circulation problems, among other things. The zoning mechanism is often employed to
enforce compliance with the government's wishes in this regard. In addition, new town
developers are aware of the fact that prospective tenants are becoming increasingly
aware of possible future traffic problems. The traffic engineer's access plans and
projections are becoming more useful as a promotional and selling aid for the developer.

ECONOMIC-BASE STUDY

One of the most important criteria affecting plans for a new town is the economic-
base study. This, together with other initial investigations, including those of con-
trolling physical, legal and financial factors associated with the new town site, will
determine in large part the character and extent of development possible. The econom-
ic study should establish such major determinants as marketability of land for various
types of development, amount of employment that can be supported, and retail sales
potential which give the land-use, traffic and architectural planners the necessary in-
put for the plan of development.

Self-Containment

The economic-base study should disclose the probable extent of self-containment
of the proposed community. It is essential that the traffic planner have reliable esti-
mates of the degree of self-sufficiency of the prospective new town, since the relative
proportions of external and internal traffic will hinge on this matter. Specifically, he
must know to what extent the local residents will work, shop and carry on other daily
activities outside the new town's boundaries, and the extent to which outsiders will
come into this area for such purposes.

If it is possible and practical for the traffic planner to consider the new town as one
zone within a much larger zoned study area, extending perhaps as much as 10 to 20
mi in all directions from the town, and to synthesize a trip origin-destination (O-D) pat-
tern for the entire area, the degree of self-sufficiency in the new town could be deter-
mined. In fact, this general process is implicit in the economic-base study, whether
it is done mathematically or intuitively. It should be pointed out that such an approach
requires soundly based estimates of employment, population, industrial activity, re-
tail sales, etc. for the entire study area as well as for the new town.

FEEDBACK

There must be coordination of planning effort and feedback of information between
the economist, the land-user planner-architect, and the traffic planner. In a sense,
there is a natural sequence of planning, from the initial economic-base studies to the
land-use development plan to the traffic estimation phase. However, one member of
the team cannot simply hand his output to the next member, to serve as input for the
next stage of planning, and consider such a parameter to remain unchanged throughout
the entire planning process. The output of the next planning stage is likely to indicate
some problems and impacts which will require modification of the input (i.e., the out-
put of the first stage). The traffic planner is likely to find, for example, that certain
initial projections relative to densities or patterns of land use result in unusual traffic
access or circulation problems. Average daily traffic loads projected to the future
may indicate overloading of planned arterials or impractical peak hour volumes on
freeway ramps and weaving sections. For example, a simple rearrangement of land
uses may be indicated to spread peak hour traffic in one particular direction over two
access points instead of being concentrated at one. Or a reduction in planned number
of dwelling units or extent of office development may be indicated.

TRAFFIC PLANNING PROCESS

Figure 1 summarizes the major elements of the traffic planning process for new
towns. The estimation of traffic demand stems directly from the land-use plan, which
in turn is dependent to a large degree on the economic potentials, physical capabili-
ties, and financial, legal or other parameters governing the development. Frequently
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Figure 1. Flow of traffic-planning criteria for new towns.

two or more possible land-use plans are postulated for study, representing alternate
concepts of density, pattern, or type of land use. In Figure 1, two plans have been as-
sumed to exist, designated as A and B.

The trip-estimation techniques used in the studies cited in this paper involve three
classes of data: (a) trip generation at home and purpose ends (of trips); (b) distribution
of trips between zones and/or stations of origin and destination; and (c) assignment of
trips to route networks. Criteria employed in this regard are discussed in the follow-
ing paragraphs.

Trin Generation

Daily trip production agsociated with a land-use plan can be estimated by applying
anticipated trip-generation ratios to basic planning units. Trip ends generated by
residential units are usually estimated on a per capita or per dwelling unit basis.
Table 1 indicates per capita ratios employed in several studies conducted by Wilbur
Smith and Associates. Home-based trips, approximating two per resident, relate to
only those motor vehicle trips originated or terminated by the resident at his home.

It does not include the trips he may make between other points, such as a trip from his
work place to a store. The latter would be included in the nonhome-based category

of resident trip production. Trips originating at other points and destined to the resi-

dent's home but not made by him (such as visits by friends or delivery trucks) are not

included in the home-based generation figure shown here. Thus, the total trip ends at
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TABLE 1

DAILY RESIDENTIAL MOTOR VEHICLE TRIP-GENERATION INDICES FOR
NEW TOWN PLANNING, CALIFORNIAZ

Trips per Resident % of Home-Based Trips for
Town
Home-based Nonhome-based Work Shopping  Other
Mountain Park 2.00 0.35 35 25 40
Irvine Ranch 2.05 -b 30 20 50
Universal City 1.90 -b 40 30¢ 30
San Ramon Village 2.00 0.24 30 20 50

aExcluding nonresident trips made within town site.
bNot estimated.
CIncluding busginess trips.

residences will have a per capita ratio greater than the home-based ratio shown here
and can be ascertained after the complete O-D tabulation has been synthesized by
dividing the total residential trip ends by total residents. Some recent studies in the
Los Angeles area have indicated current ratios of about 2.5 motor vehicle interzonal
trips per capita in both single family and multi-family dwelling units, taking both
home-based and nonhome-based residential trip ends into consideration (1). Including
intrazonal trips, the overall ratio would exceed 2.5 by a small amount,

Three common categories of trip purposes utilized in traffic-estimation procedures
are "work, " "shopping' and '"other." The home-based trip-generation totals in each
traffic study zone are classified by these groups in the studies referred to in Table 1,
and percentages estimated in each group are also given.

For the usual procedures employed in home-based trip-distribution procedures, it
is necessary to make use of relative attractive forces at destination zones. Table 2
lists such trip-end generation indices applied in the Irvine Ranch planning study. Per-
acre ratios are useful where land-use plans have not progressed to the point where
planned building floor areas are available and, of course, must be used for parks or
other areas where buildings are not the principal traffic generators.

Table 3 lists motor vehicle trip-generation and parking-space indices which may be
used in business and commercial districts where planned building floor area data are

available. These indices are based on

studies by Wilbur Smith and Associates

and the ranges reflect actual observed
TABLE 2 conditions in a number of buildings in dif-

ESTIMATES OF DAILY MOTOR VEHICLE TRIP ferent cities. (The figures represent the
ENDS PER ACRE USED IN NEW
TOWN PLANNING

Land-Use Density Range

Lane Use
Low Medium High TABLE 3

Industrial 25 50 75 COMMERCIAL AREA TRAFFIC- AND PARK{NG-(;ENERATION
Retail commercial 200 400 600 INDICESTFOR NEW TOWN (PLANNING
Other commercial 100 250 400 Silai Daily Motor Parking
Schools and parks 10 20 30 ing Type Vehicle Trip Ends  Spaces Required
Hotel and motel 100 200 300 o s 7
Open space 0.1 1 3 BUsE . 1 2
Residential low density 10 15 20 ;/Itig.u%;\gte oitices 33:30 I\}-:
Residential medium density 25 35 45 City and county offices 10-30 9-5
Residential high density 100 125 150 Post offices 10-60 3-4
Airport - 10 - Utility offices 10-30 2-3
University = 20 B Clothing stores 20-40 2-3
Health center _ 10 _ Dept. stores 10-40 2-4
Cemetery - 0.5 - Avg. 30 3.6
Bay front & 10 =

aper 1,000 sq [t building floor area.
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extremes of the middle 50 percent range of building ratios.) Extent of public transit
played very little part in the variations. The ranges are attributed to varying character
of activity or popularity of services in the different concerns. Parking-space require-
ments summarized in Table 3, derived from the same source as the trip-generation
indices, are useful in planning terminal facilities in business districts g).

Trip Distribution

The distribution of home-based trips between home ends and purpose ends is ac-
complished by a trip-distribution formula which is simply the total zonal trip production
for the home zone multiplied by a travel time factor representing travel time between
the two zones and by an attraction factor for the purpose zone; the resultant value is
divided by the sum of all travel factor-attraction factor products for all interzonal trip
interchanges associated with the home zone and all other zones. This mathematical
form is the same as that now widely used in the gravity model applied to synthesizing
O-D data.

Internal vs External. —The distribution of trips from home to work, etc., involves
an important decision as to what proportion of trips will remain in the planning area
and what proportion will be distributed to external points. The degree of self-contain-
ment will determine this split. Estimates of the extent to which residents will travel
to points outside the area to shop, work, etc., are important considerations coming
out of the economic-base study, as pointed out previously.

Table 4 gives some self-containment criteria utilized in connection with several new
town planning projects by Wilbur Smith and Associates. In the case of Mountain Park,
two possible conditions were investigated, as indicated by the two sets of figures. The
makeup of a community, its size, and its relation, both geographic and economic, to
other urban areas influence the percentages, as shown in this table. For instance,
Irvine Ranch, being a very large development with large pools of employment, was
considered to be relatively self-sufficient, and 63 percent of resident workers were
estimated to work on the ranch. On the other hand, San Ramon Village, on the line
dividing Alameda and Contra Costa Counties in northern California, about 10 mi east
of Hayward, is relatively close to major employment concentrations to the west and
north and is more of a bedroom community, generally speaking, than the Irvine Ranch.
Only 40 percent of resident labor force are estimated to find employment within the
village.

Table 4 indicates the degree of self-containment viewed from the purpose ends as
well as the home ends of the trips. For example, of all Irvine Ranch jobs, 90 percenl
are expected to be held by local residents. Universal City, on the other hand, although
expected to absorb over half the resident labor force, will have many more jobs than
residents; hence, these resident workers will fill only 12 percent of the jobs on the
site. Universal City will be more of a commercial complex than a typical community.
Today it is principally devoted to the motion picture industry, but will come into the
new town category if the apartment houses, office buildings, hotel, and retail shopping
center are coimpleted as planned.

Distribution Process. —The trip-distribution formula previously described makes

Tant

use of trip attraction factors in each zone, as well as travel factors. In the planning

TADLE 4
SELF-CONTAINMENT CRITERIA ESTIMATES FOR NEW TOWNS

At Home Ends of Trips At Purpose Ends of Trips

Planned # % Res. # Res. Planned & P ]
Loun Population Res. Work Shopping Other Employment T # Rev.;. ik f’}g‘ii /JTRm,.
Trips to Trips to Trips own Wo own

Wi, 9 PRSI e
Town Jobs Town Stores to Town Laips Bhopping: L'rips UtherLrips

Mountain Park (self-cont.) 63, 100 45 80 80 15,235 90 100 K
Mountain Park (nonself-cont.) 63, 100 5 65 60 15,235 10 100 71
Trvine Ranch 285, 000 63 a1 82 125,000 90 73 6
Universal City2 12, 000b 54 33 50 12,300 12 30 11
San Ramon Village 40-50, 000 40 90 80 9,500 39 67 80

Development plans indicated not official, alternate plans under study. bAt assumed 2.5 resident per apartment unit.
k E ) pi
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work for the communities cited here (Table 4), estimated work trips were distributed
from residential zones to employment zones, using the projected numbers of jobs and
travel times from home to work as parameters. Nonhome-based trips were distrib-
uted between pairs of nonresidential zones, using trip ends (from the home-based dis-
tribution process) as a parameter. Shopping trips were distributed to destinations in
relation to gross retail sales estimates or commercial building floor area, and travel
time. Other trips were distributed on the basis of travel times and appropriate cate-
gories of trip-end generation in destination zones.

Typical trip-distribution travel time factors used in new town studies are depicted
by the curves in Figure 2. There is little information available on calibrated trip-
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Figure 2. Typical travel time factors for home-based trips used in new town planning.
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distribution curves for communities of 50, 000 to 100, 000, the general range of most
new towns. The illustration is a generalization of data from various large and small
communities. Much remains to be learned about these curves and how they vary in
relation to trip purposes and environmental factors. However, the curves shown here
are useful tools, reasonably accurate for the general planning work intended. Perhaps
more important than the shapes of these curves are the other parameters of trip genera-
tion and distribution of attraction factors which determine quantity and direction of traf-
fic flow. It is very likely that errors in these will influence assigned traffic volumes

to a greater extent than variations in the shape of the travel factor curves.

Traffic Assignment

Traffic diversion curves, such as those shown in Figure 3, are used to assign
motor vehicle trips to route networks. The division is shown for interzonal trip vol-
umes between a freeway (5) and alternate major street connecting a pair of zones. The
dashed line shows the division between two alternate major streets (where no freeway
route exists). The latter curve is intended to be used for splitting traffic between two
arterials substantially the same in traffic service standards, not between a new arterial
and alternate existing street offering poorer service which is a situation not often en-
countered in new town planning.

These curves recognize only the travel time differentials between alternate routes.
The California Division of Highways has developed a more detailed method relating
the relative split of trips between a freeway and the best alternate arterial.to both
travel time and distance between the zones of origin and destination. The California
formula is as follows:
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. 50 (d + 0.51)
V- 0.50% + 4.5

p = 50 (1)

where

0<p <100,
percentage of trips via freeway,
distance saved via freeway (mi), and
time saved via freeway (min).

o
Il

A modification of this formula applies where p is less than 50 and the length of freeway
travel on freeway route minus length of freeway travel on alternate route is under 2.0
mi.

There are also other recognized assignment methods, including the U.S. Bureau of
Public Road's minimum path or "all-or-nothing" system which has been programmed
for EDP methods and is widely used.

The differences in final answers that can result from choice of assignment method
alone can be seen from a study Wilbur Smith and Associates is carrying on.in Laguna
Beach, Calif., at the present time. Table 5 indicates the comparative results of making

TABLE 5

COMPARISON OF FREEWAY ASSIGNMENTS BY CALIFORNIA VS
BPR DIVERSION CURVE METHODS, LAGUNA BEACH

Diversion (%)

Time Distance Diff.
Zones Route o (eiad) ey oo 20 Freeway

7- 1 Freeway 2.57 1.80 58 87 +29
Alternate 3.75 1.54 42 13

11- 6 Freeway 9.39 5.48 40 57 +17
Alternate 10. 39 4,56 60 43

16- 8 Freeway 13.12 9.42 0 18 +18
Alternate 11,22 5.12 100 82

4- 2 Freeway 2.25 1.07 52 70 +18
Alternate 2.75 1.00 48 30

9- 5 Freeway 4,48 3.27 72 88 +16
Alternate 6. 63 3.22 28 12

9- 2 Freeway 6.19 4,04 70 85 +15
Alternate 8.73 3.82 30 15

4- 3  Freeway 4,20 2.05 62 76 +14
Alternate 5. 40 1.95 38 24

9- 3  Freeway 7.31 4,50 60 73 +13
Alternate 9.13 4.13 40 27

18-13  Freeway 18. 69 9.69 53 63 +10
Alternate 21.31 8.57 47 3

7- 6 Freeway 7.67 5.00 76 83 + 7
Alternate 10. 65 4,67 24 17

9- 7  Freeway 4.24 2.40 57 65 + 8
Alternate 5.00 2,36 43 35

10- 5 Freeway 10.76 8.95 88 89 + 1
Alternate 16.52 8.78 12 11

10- 9  Freeway 14.04 11,76 96 91 -5
Alternate 22,39 11,80 4 9

10- 4 Freeway 8.54 7.09 98 90 -8
Alternate 13.49 7.43 2 10

12-11  Freeway 7.43 3.44 99 84 -15
Alternate 10, 44 4.11 1 16
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assignments by the two methods to a freeway routing under study: (a) using the dif-
ferences in travel times and distances between trip origin and destination, and employ-
ing the California curves which take both into account; and (b) using only the ratio of
travel times from the BPR traffic diversion curve. The zonal interchanges were
selected at random, and the resulting data were arranged in order of magnitude of dif-
ference in freeway percentage assignment. It is evident that the largest differences
occur where the trip distances are short, the ratios of travel times are substantial,
and distances are in a contrary relationship. For example, trips between Zones 7

and 1 would be 1.2 min faster on the freeway, but 0. 26 mi longer in travel distance.
Looking at travel time ratios only, the diversion curve would assign 87 percent of trips
to the freeway. But using the California curves which take the adverse travel distance
into account as well, the freeway would receive only 58 percent of interzonal trips.
This is an extreme case, and it is pertinent to note that the diversion curve sometimes
assigns less trips to the freeway than the California method.

The purpose in pointing out these differences is not to claim weaknesses for traffic
study methods, but rather to illustrate the degree of variability and unpredictability
present in all traffic projections. The land-use data for future years is always subject
to question and revision. The traffic models used to predict trip generation and dis-
tribution are subject to statistical errors of the order of £20-25 percent. And the as-
signments to route networks are subject to similar errors.

The traffic planner is working with traffic flow predictions that may be subject to
25 percent ervor (perhaps as much as 50 to 100 percent for some low volume ratios),
and he is only fooling himself if greater accuracies are implied. However, when con-
sidered in terms of the ultimate use of such data, the determination of capacity re-
quirements, the situation is not as bad as it might first appear to engineers used to
working with tolerances of a few percentage points. For traffic planning purposes, the
analyst is primarily interested in ranges, such as 0-5,000 ADT; 5, 000-10, 000 ADT; or
10,000-15, 000 ADT. Such predictions are entirely adequate for traffic planning pur-
poses, although they may involve errors up to 100 percent (under 10,000 ADT, for in-
stance). It may be expected that errors of assignment will diminish as larger volumes
are involved (e.g., for values of 50,000 ADT and above) since compensating errors
tend to bring corridor volumes into closer check with actual volumes; thus, errors
due to assignment methods will decrease as larger numbers of zonal trip interchanges
are added together.

The assignment of future traffic may be made to several alternate networks for
purpose of assisting in selection of the best one. And effects of alternate land-use plans
may be tested in terms of the resulting street network loads to be carried. For cx-
ample, in Figure 1, two land-use plans, A and B, and two networks for each plan have
been assumed, resulting in four networks.

The selection of the optimum plan will be based on many considerations, mostly
subjective, but similar to those applying to traffic planning in general. New town plan-
ning permits a flexibility not possible, of course, in conventional work with existing
cities. One of the chief factors in this respect is the ability to change the land-use
input to obtain desired changes in trattic loading or other new town characieristics.
Thus, the study of route assignments may indicate the desirability of altering the dis-
tribution and density of population, employment, or other aspects of the planned com-
munity. In Figure 1, the feedback indicates this process.

Once the optimum plan and assigned traffic loads are ascertained, the functional
design details and traffic control system can be developed. Numbers of lanes, use of
dividing strips, locations of median left-turn lanes, provision or prohibition of curb
parking, traffic signal systems, and speed limits are the major elements referred to
in this instance.

MOUNTAIN PARK

The planned community of Mountain Park in the Santa Monica Mountains of Los
Angeles, Calif., provides a good example of planning for a new town, with particular
reference to the matter of self-containment and the impact of different assumptions
concerning this factor. Due to the filling up of available flatland, builders in the Los
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Angeles area are now turning increasing attention to the undeveloped mountainous areas
which offer fine views and are reasonably close to primary regional employment cen-
ters. Ridge and ravine topography preclude the usual mass construction techniques.
There has been much land scalping and stilt hillside construction.

A new technique of constructing homes on stilts on the hillsides was developed.
The original residential developments took place in the bottoms of canyons and along
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tops of ridges, leaving only the steep hillsides vacant, which are now being utilized by
such unusual construction techniques. Extensive hillside cuts are being made in the
Los Angeles area for buildings. Many homes on such hillside developments are priced
in the $100, 000 range.

Mountain Park is being planned to avoid carving up the landscape and to preserve
the mountains and their scenic beauty. Greenbelts will be created to separate the
clusters of buildings, concentrated in relatively self-contained mountain villages.
Over 50 percent of the land will be committed permanently to open spaces in the form
of parks, golf courses, recreational areas and greenbelts.

Figure 4 shows the location of this proposed community (3). It is presently an un-
developed area of 10,700 acres or 16 sq mi, with hillsides, canyons and rolling land
ranging in elevation from 100 to over 2, 100 ft above sea level. Primary highway ac-
cess will be via Sunset Blvd. on the south, Mulholland Drive on the north, Topanga
Canyon Blvd. on the west, and a planned new Reseda freeway bordering the develop-
ment on the east.

The University of California is planning to develop a graduate-level scientific re-
search center on a 350-acre site on highest portion of Mountain Park, looking north-
easterly toward the San Fernando Valley. The center will create specialized employ-
ment opportunities. Incidentally, this is at the highest elevation of the planned com-
munity.

The planned single family clusters will consist of a concentration of residential
buildings in certain portions of the land with adequate compensating open spaces in
other areas so that development will meet acceptable overall density standards. In-
cidentally, this adds variety to new subdivisions, avoiding the repetitious monotony
often seen in the typical gridiron layouts of urban land use.

Figure 5 shows the ten planning areas of Mountain Park and the extent of employ-
ment and population anticipated in each. Total population will approximale 63, 000
people; employment will reach 15, 235 johs, Tand-use and site plans have heen de-
veloped which envision ten villages separated by large greenbelts. The villages are
planned as "balanced communites, ' that is, containing a mixture of land uses includ-
ing single family and multi-unit residences, neighborhood shopping areas, schools,
parks, churches, and offices.

Self-Sufficiency

One important factor in the plan is the design of each village as relatively self-suf-
ficiont to reducce the nced for long commuting between home and work, rclicve traffic
loads on access routes, and help create a distinctive character for each of the ten vil-
lages. The extent to which this can be achieved will affect the number of lanes re-
quired for principal access highways leading into and out of Mountain Park. However,
the actual degree of self-containment to be experienced at ultimate development is ob-
viously open to question. This question was raised by the City of Los Angeles, and
there was the feeling on the part of some persons that Mountain Park might in actuality
hecome a hedroom community, and that apnravals far accegg roads shanld he haged
on this possibility. Therefore, to evaluate the relative impact of the two extremes
f self-containment vs nonself-containment, two sets of traffic estimates, one for
ach condition, were developed. In the first case, 90 percent of the jobs were agssumed
to be [illed by local residents; the second case assumed a figure of 10 percent,

It was assumed that no outsiders would come into Mountain Park to shop. Local
residents would do 80 percent of their shopping in town under the self-contained concept
or 65 percent under the nonself-contained concept. For other trips, the percentages
of resident trips to Mountain Park destinations were 80 and 60 percent, respectively,
for the two concepts. Table 4 shows the various percentages estimated in this study.

Figurcs 6 and 7 show the resulting traffic desire line projections, in which the ex-
pected differences in travel patterns are apparent. The topography of Mountain Park
limits the number of external origins and destinations to three major corridors. With
the self-contained concept, there will be an estimated daily traffic volume to and from
external points through the northern corridor of 22,000 vehicles. As a nonself-contained
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community, this external trip volume will be 37,000. The two extremes for the eastern
corridor were found to be 24, 000 vs 40, 000, and for the southern corridor, 17,000 vs
29,000. These are substantial differences, the bedroom community concept producing
about 70 percent more external trips than for the self-contained community.

Figures 8 and 9 show the relative impact of the two concepts on one of the major
access routes, Santa Ynez Canyon Road. The two assignments are 8,600 and 11, 000
veh/day along the lower part of this route, and 15,700 vs 15,000 at the heaviest
traveled point. The study concluded that a four-lane cross-section for this road would
accommodate traffic demands in both self-contained or nonself-contained cases.
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Figure 6. Traffic desire lines, 1980, self-contained community.

Mulholland Drive

This important access route for Mountain Park was accorded special study for the
approximate 8-mi section between Topanga Canyon Blvd. on the west and the San Diego
Freeway on the east. A somewhat unusual phase of this investigation was the estima-
tion of the future sight-sesing through traffic that will probably use this route after it
is improved and completed.

The location of Mulholland Drive at the crest of the Santa Monica Mountains makes
it attractive for motorists who want to get a birds-eye view of Los Angeles. Tourist,
recreation and sight-seeing traffic is difficult to predict. In the absence of any recog-
nized indices of trip generation of this class of traffic, it was decided to approach the
matter on the basis of analogy.

The first basis of analogy was the observed difference in daily traffic loads between
the seasonal peak during tourist season and the annual average volume on major Los
Angeles routes known to carry substantial tourist and sight-seeing traffic. This dif-
ference averaged 5, 700 for the twelve routes investigated (Table 6). The second ap-
proach was a consideration of the peak seasonal traffic generated by some of Cali-
fornia's scenic tourist attractions (Table 7), which averaged 3,700 ADT. Based on
these data, it was reasoned that about 5,000 ADT would be a suitable estimate of the
seasonal sight-seeing traffic component of the total usage of Mulholland Drive (a high
estimate to be on the safe side).

o
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Figure 7. Traffic desire lines, 1980, nonself-contained commumnity.

IRVINE RANCH

Another example of new town planning is Irvine Ranch in southern California. The
way in which feedback information was used in developing the plan for this community
is discussed in the following paragraphs.

Figure 10 shows the location of this 93, 000-acre planned community, one of the
largest single land planning projects ever undertaken (4). It occupies 147 sq mi, or
about seven times the area of Manhattan Island. The property has been held virtually
intact and utilized almost exclusively for agriculture and ranching purposes since the
time of the Spanish land grant to the original owners of the properties. The Irvine
Ranch is located within Orange County, now close to a million in population and one of
the fastest growing counties in the United States. Population of the county is predicted
to reach 2.5 million persons by 1980.

The ultimate development of the ranch will include housing and employment for a
population of 280,000 by 1980. The balanced complex of residential, industrial, com-
mercial, agricultural, educational, and recreational facilities will include a new
1,000-acre University of California campus (now partially completed and in operation),
complete with its own town center and residential community for students, faculty and
university staff. The population on the ranch was approximately 25,000 in 1961, when
the traffic planning studies cited here were begun, concentrated along the Pacific Coast
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Figure O, Average daily traffic volumes on Santa Ynez Canyon Road, Network A—ultimate
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within the communities of Laguna Beach, Newport Beach and Costa Mesa. Several
major industrial concerns are also located within the ranch.

Figure 11 shows the estimates of the total daily generation of vehicle trips, clas-
sified by purpose, and the extent of traffic interchange between Irvine Ranch and ex-
ternal areas. (The overall area shown is Orange County.) It was estimated that 63
percent (111, 000) of resident-generated work trips will be associated with jobs within
the ranch. Outside resident trips to and from the ranch for work purposes will num-
ber 20,000, making a total 131, 000 motor vehicle trips per day associated with the
predicted 125, 000 jobs on the ranch,
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development nonself-contained community.

The map shows major commercial centers and their retail sales volumes for the
year between October 1959 and October 1960. These indices were used (with conside-
ration given to future change), in conjunction with anticipated distribution of retail
activities on the ranch, as a basis for distribution of the daily shopping trips of ranch
residents. The residual numbers of shopping trips, starting with total shopper trip
ends in Irvine Ranch retail centers and subtracting ranch resident trips, were allo-
cated to residents outside the ranch. Other trips were allocated in similar fashion,
the projected distributions of total vehicular trip ends being used as a guide in the
trip-distribution model utilized in this instance.
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TABLE 6

SEASONAL PEAK ADT VS ANNUAL ADT,
LOS ANGELES ROUTES

ADT
Ryuta Seasonal  Annual Diff
Peak Avg. "
San Bernardino Freeway:
West Covina 69, 000 61, 000 8,000
Pomona 60, 000 53,000 7, 000
County line 57, 000 51,000 6,000
Ontario 42,200 38, 300 3,900
Colton 38, 600 35,000 3,600
Redlands 28, 700 24,000 2,700
Coast Highway:
Orange County line 29, 100 20, 700 8, 400
Sunset Blvd. 23,300 18, 200 5, 100
Ventura County line 6,900 5, 400 1,500
Santa Barbara County line 24,000 17, 000 7,000
US 101, Ventura County line 36, 000 26, 300 g, 700
US 99, Kern County line 18, 200 13,200 5,000

TABLE 7

SEASONAL PEAK TRAFFIC VOLUMES ON CALIFORNIA
RECREATIONAL AREA ACCESS ROUTES

Attraction

Seasonal Peak ADT

Yosemite Nat. Park
Sequoia Nat. Park
Big Bear Lake area

San Francisco:
Santa Cruz Coast Highway
Stinson Beach Coast Highway

Carmel - Morro Bay - south of Big Sur
Skyline Blvd. - South Hall-Moon Bay Road

7,100
4,400
6, 200

3,000
1,000
2, 400
2,000

Figure 12 shows the synthesized 1980 trip desire data for interzonal movements.

Heavy travel is projected between Zones 18, 23 and 30.
dential in character, with 50, 000 population in 1980.

Zone 18 will be mainly resi-
Zone 23 contains the University

of California at Irvine campus, with a projected population of 52,000 and employment
of 20,000. Zone 30, besides residential and employment concentrations, will contain

Newport Town Center, a regional shopping center.

e
Yay
4\4-'

External trips are not shown.

Figure 10. Map showing relationship

of Irvine Ranch to Orange County and Los Angeles
metropolitan area.
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Figure 11. Distribution of 1980 trips by major trip purpose.

Figure 13 illustrates the assignment of 1980 travel desires to the recommended
major route system. Through traffic, not associated with Irvine Ranch activities, is
shown apart from traffic generated on the ranch. Through trips were projected sepa-
rately from the others and were based on a study of traffic growth trends and projected
population growth in southern California. Only one freeway, the Santa Ana Freeway,
existed at the time of the study illustrated here. The major route plan includes six
freeways (including the Pacific Coast Highway).

Table 8 gives the criteria used in this instance for recommending numbers of road-
way lanes and other functional design requirements.

Newport Town Center

An example of feedback is provided in the case of Newport Town Center, a vast
building complex planned for development at the intersection of the future Corona Del
Mar Freeway and Pacific Coast Highway (also a future freeway) on the Irvine Ranch.
The plan includes retail stores, hotels and motels, offices, a hospital and medical of-
fices, residential units, automobile agencies, an auditorium, a theater, a library and
a music center, and miscellaneous other service and recreational facilities. Initial
plans called for 13 million sq ft of building floor area. Figure 14 summarizes the
projected traffic loads assigned to access routes, aggregating 181, 000 daily motor ve-
hicle trips to and from the center.

Three of the most critical points would be the easterly at-grade intersection on
Ridge Road (immediately west of Corona Del Mar Freeway), the most southerly inter-
section on Jamboree Road, and the Jamboree Road-Ridge Road intersection. All would
have intersection approach volumes of 70,000 to 80, 000 per day, and heavy turning
movements. For example, at the most southerly Jamboree Road at-grade intersection
immediately north of the Pacific Coast Highway (assumed to be a freeway in the future),
the assignment shows a total daily turning movement of 37,000 into and out of the center
to and from the south. (The diamond intersection diagrams show directional desires,
not ramp assignments.) Analysis was made of possible at-grade operating conditions
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Figure 12. 1980 traffic desires, interzonal motor vehicle trips.

during peak hours, in which some peak hour diversion fo adjacent intersections was
made, and provision of a third intersection on Jamboree was assumed, bringing the
37,000 turning movements down to 20,000, Any further addition of intersections would
reduce spacing below that desirable for good traffic control. On the basis of this anal-
ysis, it was concluded that these intersections could provide capacity for about 65 per-
cent of traffic demand generated by a 13 million-sq ft Newport Town Center.

Similarly, a study was made of peak hour operating conditions on the freeways. The
62, 000 veh interchanging between the Pacific Coast Highway and the Corona Del Mar
Freeway was considered to be above practical capacity for a reasonable design provid-
ing a high-type directional interchange, which would have a capacity for about 52, 000
to 56,000 veh/day. A reduction to between 55 and 75 percent of the center's traffic
generation (comprising only a-portion of the 62,000 turning movements) would be neces-
sary to bring the assignment down to the indicated capacity range.
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Similarly, an analysis at the junction of Ridge Road and Corona Del Mar Freeway

Figure 13.

1980 traffic flow.

indicates the 40, 000-veh daily traffic interchange from Ridge Road to and from the
north would overload a diamond ramp interchange by 100 percent; a directional inter-
The most critical intersection, at Pacific Coast Highway
and Jamboree Road, shows a 54, 000 total desire between west and north. A reduction
of the center traffic by 50 to 55 percent would be necessary to bring the peak hour

change by 10 to 25 percent.
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TABLE 8
TYPICAL ROADWAY CAPACITY CRITERIA FOR PLANNING NEW TOWNS?®

2-Dir, Vol.
Type
Peak Hr 24-Hr

8-lane freeway N 8,000-10,000 80,000-100, 000
6-lane freeway 6,000- 7,500 60,000~ 75,000
6-lane divided arterial (72-ft plus left-turn lanes,

no parking) 3,200~ 3,700 32,000- 37,000
6-lane undivided arterial (72-ft, no parking) 2,800- 3,300 28,000- 33,000
4-lane divided arterial (B4-ft, including parking) 2,000~ 2,500 20,000- 25,000

4-1ane undivided arterial (64-ft, including parking) 1,700- 2,200 17,000- 22,000
4-lane divided major business street (84-ft,

including parking) 1,600- 2,000 16,000- 20,000
4-lane undivided major business street (64-it,
including parking) 1,300- 1,700 13,000 17,000

4-lane dividedecollector (84-ft, including parking) 1,500~ 1,800 15,000- 18,000
4-lane undivided collector (64-ft, including parking) 1,200- 1,500 12,000~ 15,000

2-lane arterial (44-ft, including parking) 900- 1,300 9,000- 13,000
2-lane collector (44-ft, including parking) 700- 900  7,000- 9,000
2-lane collector (40-ft, including parking) 600- 800 6,000- 8,000
4-lane rural road 1,100- 1,600 11,000- 16,000
2-lane rural road 500- 700 5,000- 7,000

aMotor vehicle traffic capacities based on Highway Research Board Capacity Manual, with
upward adjustments based on subsequent research. Freeway and expressway capacities
based on A Policy on Arterial Highways in Urban Area, American Association of State
Highway Officials. Calculations based on 60 percent signal go period, 10 percent
trucks, 20 percent combined left- and right-hand turns, one direction velume two-thirds
of other in peak hour, and 9 percent to 10 percent peak hour relation to 2l-hr volume.

traffic loads down to the capacity of 32, 000 to 35,000 vehicles estimated for the west-
north directional desire.

It was concluded on the basis of this study that access roadway capacity limitations
would permit a center development of only about 50 to 65 percent of the proposed 13
million-sq ft building floor area, in terms of traffic generation. The feedback of this
information to the land-use planners on the Irvine Ranch planning team resulted in ap-
propriate revision of Newport Town Center plans.

IN RETROSPECT

The development of new towns offers an exciting prospect for planners, who are
atforded the unique opportunity of complete planning without the hindrances and re-
strictions of established land uses. Team work is essential between the various
specialists—the economist, the architect, the land planner, the traffic engineer, the
civil engineer, the lawyer, the geologist, and the other disciplines involved in such
planning. There must be the maximum of coordination and cooperation among these
individuals if a balanced and successful plan is to emerge. In the specific area of traf-
fic planning, no set group of criteria will be available for estimating future traffic
loads in the new town. The planner must give careful consideration to the type of
people who will live there, how they will be employed, the degree of self-containment
to be expected, and other characteristics of the community and its-environs before he
can select the appropriate indices and parameters for traffic estimation purposes. The
new 'leisure towns'' for example, may not conform at all to the trip-generation and
attraction characteristics cited in this paper. And finally, the planner must be gen-
erous in supplying capacity for estimated needs, remembering the human frailty of
not "'thinking big' enough, and also the ever-present possibilities for future downgrad-
ing of standards in the name of economy.
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NEWPORT TOWN CENTER
13 Million Square Feet of Building Floor Area
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Figure 1hk. Average daily traffic, 1980, Newport Town Center (numbers indicate thoussnds
of vehicles).
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