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INTRODUCTION 

The measurement of resident activities in 
the Connecticut-New Jersey-New York area by 
the Tri-State Transportation Commission in-
cluded inventorying the kinds and intensity of 
of this Region's land uses. The characteristics 
of travel and the traveler were collected in a 
home interview survey and, simultaneously, 
the extent and use of the highway network was 
measured. 

This report deals with the Tri-State Re-
gion's highway system. It reports measurement 
findings of highway facilities and observations 
made of vehicular flow on them. Field investi-
gators examined 840 miles of limited-access 
high ways and 5300 miles of arterials. Traffic 
was counted, speeds measured and the amount of 
travel occurring on the local streets estimated. 

The relative supply of highway facilities 
in each part of the Region is shown in this 
report. Well-supplied areas can be identified 
as well as deficient ones. These data are also 
a measure of existing highway needs. The re-
lationships presented can also be used to esti-
mate the amount of construction that will be 
necessary to accommodate future population 
and vehicular travel increases. 
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Highlights 
The Tri-State Region is served by 9000 

miles of highways, which connect with 46,600 
miles of local streets. 

iv 

Limited-access highways, which extend 
for 1100 miles free of traffic conflicts, 
have entrance and exit ramps and grade 
separations at road crossings. Despite 
the Region's size, this is far more road 

1963 EXPRESSWAY AND ARTERIAL SYSTEMS 

mileage than exists in any other metro-
politan area. 
On a typical weekday in 1964, vehicles 
traveled 144 million miles on these 
streets and highways. The average ve-
hicle travels 26 miles daily. 
If all the Region's vehicles were on 
the highway system at the same time, 
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three-fourths of the available pavement 
would be filled. However, less than a 
fifth of the vehicles are in motion at 
any time . 

The 8000-square-mile Tri-State Region 
includes 28 counties and planning regions with 
18.1 million residents . The Tri-State Trans-
portation Commission made extensive surveys 
covering the inner 3509 square miles of the 
Region in 1963-65. There are 16.3 million in-
habitants within this inner area . This report 
is based on an analysis of the information 
gathered by measurements of highways and 

TRI-STATE REGION 
INTENSELY DEVELOPED AR EA 

travel within that area, which is map illustrated. 
The 4 . 7 million vehicles available to 
the area's residents are driven 26 miles 
per day, on an average. Thi:s travel is 
serviced by 843 miles of expressways, 
5281 miles of arterials and 27,600 miles 
of local streets. 
In the intensely developed area shown 
above, 30 percent of the traffic is car-
ried on limited-access highways, re-
presenting only 2.5 percent of the area's 
roadway mileage . Bronx, Queens, West-
chester and Manhattan have the highest 
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proportions of travel on limited-access 
highways-43 to 47 percent. Counties 
with 10 percent or less: Richmond, 
Somerset, Morris and Passaic . 
During peak hours, 28 percent of the 
area's highways are overloaded. These 
roads carry 45 percent of the area's 
traffic. Nearly all centers of activity 
experience traffic congestion. 
Local streets are used for only 23 per-
cent of vehicular travel, although they 
contain 82 percent of the total route 
mileage under consideration . The pro-
portion of travel on local streets is 
lowest in the high-density areas; how-

••• 

ever, average local-stree t volum e s a re 
at their absolute highest in these down-
town areas. 
Within one square mile around Rock e-
feller Center, 400,000 vehicle miles 
of travel per day were observed; how-
ever, the average square mile in ·the 
study experiences 33,000 vehicle mile s 
of travel daily . 
The average traffic speed throughout 
the day is 26 miles per hour. The speed 
is lower in high-density areas; for ex-
ample, Manhattan averages 16 mph . In 
outlying areas of New Jersey and New 
York, however, the average is 32 mph. 



GROWTH OF POPULATION AN D AUTOMOB ILES 
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Components and Growth 
of Vehicle Travel Demand 

The growth of automotive travel is logically 
related to changes in population, population 
density and car ownership. The basic patterns 
hold true for all parts of a metropolitan area, 
so that once the relationships are known, it is 
possible to predict con£ idently what the con-
sequences of population and density changes 
will be on travel volume. 

The growth of population and automobiles 
in the Tri-State Region has been charted for 
the 1930-63 period. Despite periods of depres-
sion and war, the growth rate of automobiles 
has consistently exceeded that of the popula-
tion. Auto ownership has increased so that the 
overall persons-per-auto ratio dropped from 
7.8 in 1930 to 3.5 in 1963. This overall ratio 
masks a considerable variation in different parts 
of the Region, ranging from 2.5 persons per 
auto in Monmouth County and southwestern 
Connecticut to 4.0 in Queens and 11.3 in Man-

hattan . Of course, there are also variations with-
in counties, depending on each area ' s density. 

The highly visible growth of automobile 
ownership is commonly attributed to increases 
in real income and changing life styles. Owner-
ship increases are not limitless, however. A 
very real limit seems to be approximately 2 .0 
persons per car, a rate which several counties 
in the Region are already approaching. 

While other factors are also involved, the 
relationship of population density and persons 
per automobile is pronounced. Fewer cars are 
owned by persons living in denser areas. At 
any point in time, increasing population density 
is generally representative of lower incomes, 
more vexing problems of owning, insuring and 
parking a car and easier availability of mass 
transportation service. Within any county, specif-
ic local characteristics cause minor variations . 

The number of persons per automobile in-
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POPULATION DENSITY VS. PERSONS 
PER AUTO, 1963 

POPULATION DENSITY VS. AUTO 
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creases from 2.5 to 3.6 as density is raised 
from 1000 to 7000 persons per square mile. (The 
latter ratio corresponds to houses on quarter-
acre lots.) As density increases beyond this 
level, however , automobile ownership drops 
sharply, with 11.3 persons per car for Manhattan 
being the highest observation. 

Auto trip-end density increases almost 
proportionately with increases in population 
density up to the level of 7000 to 10,000 
persons per square mile. Beyond this level 
of development, inc reas ing population density 
produces little additional automobile travel. 
More and more person travel is served by mass 
transportation. Even so, the variety of travel 
needs results in substantial vehicular traffic. 
Goods must be moved by truck in and out of 
stores, offices and industries in the dense busi-
nes s areas. Here, also , taxis are in the greatest 
demand. 

This additional impact of truck and taxi 
travel is dramat ically illustrated by Manhattan 
and, in particular, the Rockefeller Center area: 
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In lower density areas, it is evident that 
people own more cars, and there are more ve-
hicle destinations per resident. Vehicle trip 
destinations per squate mile, however, are 
highest in the dense areas because of the great 
concentrations of trip-attracting floor space. 

TRIP DESTINATIONS PER SQUARE MILE 
Manhattan Rockefeller Center Area 
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Supply of Road~ays 

There were 843 miles of limited-access 
and 5281 miles of arterial highways open to 
traffic as of January 1, 1964 . The entire high-
way s ystem is shown on page iv , and the num-
ber of lanes of limited-access highways is map 
illus trated on page 4. 

Since early 1964 , several stretches of 
limited-access highways have been opened to 
traffic . In New Jersey, 1--80 from N. J . 20 to 
the George Washington Bridge is open. In New 
York City , the World's Fair approaches and 
the Staten Island Expressway, including the 
Verrazano Narrows Bridge, are in service . The 
Long Island Expressway extension east of Vet-
erans' Memorial Highway and Connecticut's 
1--91 from New Haven to Hartford are open . 

While the highway data could have been 
updated to reflect these developments , com-
pa ri sons with the travel data would be less valid. 
This report , therefore , compares the highway 
network with measurements of travel made dur-
ing the same period . 

As ca n be s een o n the art e rial densit y map . 
page 5. the s upply of art e rial roads not onl y is 
di s tribut ed acros s the urban area but follows the 
patt e rn of development . The dep icted bu s iness 

centers-Manhattan, Brooklyn, Newark , White 
Plains, Bridgeport and so forth-stand out 
clearly , as does the development along the 
Region's shores . In some areas, the impact 
of one or two major highways can be seen . 

In the dense areas, the supply of arterial 
roads does build up, but this build-up has very 
real limits . Future increases in development 
intensity , if prolonged daily congestion periods 
are to be avoided , require that mass-transpor-
tation services be provided. 

The clear and logical relationship between 
the highway network and development intensity 
c an form a basis for projecting future network 
requirements . 

INDEXES OF SUPPLY 
Highway supply is expressed here in terms 

of lane miles , since roadway width is one mea-
sure of capacity . 1 The number of lanes of lim-
ited-access highways is evident, but for arterials 
a lane is considered to be a 10-- foot -- wide st rip 

1 
A " lan e mil e " is th e drivin g s urfa ce e n compassed 

by on e mile of r o ad on e lan e wide. In th i s scale , a road 
two lan es wi d e a n d on e m il e Jon i,; I s t h e sam e as a four-
l a n e f a cility o n e - h alf-mil e l o n1s. 
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of pavement. Shoulders were not included in 
either case. 

There are 23,300 lane miles of highway in 
the intensely settled area. This is one lane mile 
for every 701 residents or every 180 vehicles. 

Three indexes of highway supply are charted 
on page 6. The lane miles of each county are 
related to its area, population and automobile 
trip destinations. The counties are listed in 
order of decreasing population density. 

Lane mileage of limited-access highways 

4 

\ --
EXISTING LIMITED-ACCESS HIGHWAYS 

NUMBER OF LANES 
(AS OF JANUARY 1, 1964) 

4 LANES 
6 LANES 
8 OR MORE LANES 

per unit of area is highest in the densest areas. 
The exception to the pattern is Westchester 
County, which has an extensive parkway sys-
tem. Arterial lane miles also increase with 
higher development density. As an area i~ built 
up, there is a steady demand for existing ar-
terials to be widened, as well as for new high-
ways. 

A strikingly different pattern emerges when 
lane miles are compared to population. The 
most mileage per resident is found in low-density 
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areas. In dense ones, most travel demands are 
served by mass transportation modes. Thus, a 
better index of highway supply sufficiency is 
the number of lane miles per auto destination. 

The supply of limited-access lane miles per 
auto trip destination varies over a fairly narrow 
range. Brooklyn (Kings County) and the counties 
of Hudson, Essex, Passaic, Union and Bergen 
are in particularly short supply of these facili-
ties. Bronx, Westchester and Rockland counties, 
on the other hand, are relatively well supplied. 
Middlesex County also rates fairly high, al-

ARTERIAL LANE MILES PER SQUARE MILE 
10 
20 
40 

though its lane mileage is principally accounted 
for by the New Jersey Turnpike with its widely 
spaced interchanges. 

The supply of arterial lane miles per auto 
destination also varies over a surprisingly nar-
row range. Manhattan (New York County) seems 
to be well supplied; however, if taxi and truck 
travel were added to the destinations for each 
county, the island would slip back to its ex-
pected comparatively congested value. These 
truck and taxi trip ends are not yet completely 
available. 
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LANE MILES 
PER SQUARE MILE PER 10,000 RESIDENTS 

LANE MILES PER 10 , 000 
AUTO TRIP DESTINATIONS 

Lane miles per destination show a decline 
from counties with the highest population densi-
ties to counties in the middle range. Hudson, 
Essex, Passaic , Union, Nassau and Bergen 
are relatively deficient. At the lower densities , 
there is a more abundant supply of surface ar-
terial lane miles per trip end. 

In the counties with higher densities-
N ass au and those listed above it-there is an 
interaction between population density and 
the demands for highway travel. Auto owner-
ship is lower per capita in these areas , yet 
street supply per capita is also very low. Even 
a very small amount of vehicular travel per 
resident is enough to load heavily the avail-
able-and relatively fixed- supply of highway 
lane mileage. 

Trip ends in many of the suburban counties 
can be expected to increase substant ia lly as 

6 

presently undeveloped areas are developed. 
It will be very difficult to achieve the same 
increase in the supply of highway facilities . 
Some of the 27,000 miles of local streets now 
existing will have to be converted to arterial 
uses; the degree of success of such convers ions 
wi 11 vary . Arterial widenings will be continued 
and , where possible , limited-access facilit ie s 
will be built. All too often public actions l a g 
behind the pace of private development , result-
ing in high-cost construction and right-of-w ay 
acquisition , as well as the multi-faceted impact 
such construction has on property owners whose 
land is contiguous to ne w roads . 

In the followin g section s of this report , 
a more specific and geographically det a il ed 
look is taken a t the use of th e ex isting hi ghway 
ne twork and the level of serv ice it provides. 
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TOTAL VEHICLE TRIP DESTINATIONS 
INCLUDING T RUCKS AND TAX I S 

PER SQUARE M I LE 

Vehicular Travel 

Vehicular travel is closely related to urban 
development. Trip destinations reflect home 
and work sites and, thus, travel is also a re-
flection of urban land uses . On a typical week-
day, 120 million vehicle miles are traveled on 
the streets and highways within the Region's 
intensely developed area. 

The yardstick of highway use is the number 
of vehicles served. Vehicle miles of travel 
(VMT) is the product of multiplying the average 
number of vehicles on a section of roadway 
by its length. 

TRAVEL CONCENTRATION 
The general pattern in the three-dimensional 

model of vehicle trip destinations is a gradually 
rising plateau occasionally marked by peaks 
and valleys. Bus iness districts are clearly dis-
cernible by very high concentrations of trip 
ends at these locations , due largely to the truck 

TOTAL VEHICLE MILES TRAVELED 
PER SQ UARE MILE 

and taxi trip ends. (A person-trip destination 
model, including subway, bus and railroad trips, 
would even more dramatically show Manhattan 
and other activity centers.) 

A comparison of the two models discloses 
a markedly similar pattern of total vehicle miles 
of travel. Points with higher destination densi-
ties reflect similar VMT concentrations. How-
ever, the difference in the concepts presented 
can be illustrated by locations which have few 
destinations but high VMT-such as Randall's 
Island or the routes across the Hackensack 
Meadows. Destinations are a measure of ac-
tivity. VMT reflects both activity and the loca-
tion of highways accommodating it. 

The maximum observed VMT is in a square 
mile surrounding Rockefeller Center: 398,000 
vehicle miles of travel. The average figure 
for the study area, however, is 33,000 vehicle 
miles per square mile. 

7 
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The density of travel on the limited-access 
and arterial networks in each county is shown 
in the chart on which the counties are arranged 
by population density. As this density increases, 
vehicular travel also goes up . Vehicular travel 
demand corresponds fairly well with the sup-
ply of highways, which can be seen by compar-
ing the illustration of travel density with that 
of roadway density . A goal of highway plan-
ning is maintaining the balance of these two 
factors-the supply of highway facilities and 
their level of use. 

LOCAL STREET TRAFFIC 
On most vehicular trips , the local street 

network is used only at both ends of the journey. 
Except for very short trips , most travel is ac-
tually done on the higher-class arterial and 
limited-access highways , on which running 
speeds and carrying capacities are higher. Al-
though the local street network contains 82 
percent of the route mileage in urban areas, 
it accounts for only 23 percent of the vehicle 
miles of travel. 
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The usual build-up toward the center of 
the urban area is hardly noticeable on the local 
street VMT model. In denser areas, more of 
the street system is developed to arterial 
standards. Thus, while the traffic volumes on 
all streets increase, the proportion carried on 
the local street network declines in the denser 
areas. 

LOCAL VEHICLE MILES TRAVELED 
PER SQU ARE M I L E 



TRUCKS AND BUSES 
The highway system is also used by trucks 

and buses; at some specific locations, these 
vehicle types can become the major traffic 
stream component. 

Trucks supply and service homes, stores, 
factories and construction sites. Therefore, 
truck traffic is spread throughout the urban area. 
The model on this page shows its distribution 
with major concentrations: downtown areas; 
manufacturing areas, such as the garment dis-
trict and Newton Creek; and Port Newark and 
the Brooklyn waterfront. The majority of trucks 
used within the urban area are single-unit ve-
hicles, since tractor-trailers are used more 
extensively for long-hqul trips. 

Bus service, which is provided on most 
of the arterial system is an important means 
of travel throughout the urban area, as shown 
on the bus passenger-miles map. For every mile 
traveled, a bus carrying 40 passengers is pro-
viding 40 passenger miles of service. On a 
typical day, 7820 transit buses are operated 
on the highway network, averaging 102 miles 
of travel per bus. 

East of the Hudson River, buses are used 
as feeders to the subway and railroad systems, 
as well for local travel. The contour map shows 
this general type of coverage. West of the Hud-
son, buses are used for local travel around 
Newark and in Hudson County. But they are 
also used for long-distance commuting to Newark 
and Manhattan via N. J. 3, N. J. 4 and the Jer-
sey Turnpike. The elongated corridors repre-
senting this travel can be clearly seen. The 
New Jersey pattern of long-distance bus com-
muting results from the Lower Manhattan orien-
tation of the railroad system (except for the 
one direct entry to Penn Station at 33rd Street). 

As a measure of network use, vehicle 
miles of travel is not a complete statement of 
the network's effectiveness. VMT totals are 
only indicative of the level of congestion. The 
relative amount of congestion will be described 
in the more meaningful terms later in this report. 

TRUCK TRIP DESTINATIONS 
PER SQUARE M I LE 

BUS PASSENGER TRAVEL 

LEG END 
Ml LES TRAVELED 

PER SQUARE MILE 

5. 000 
15,000 

25. 000 
50,000 

408. 000 
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Urban limited-access expressways, 
such as the Cross Bronx Expressway, 
exemplify the advantages of allowing 
traffic to enter and exit at properly 
designed points. 

The 
U . S. 

suburban multilane-such as 
I (Stamford shown here)-gener-

ally provides freer flowing travel than 
its urban equivalent, but still presents 
conflicts between land-service and 
traffic-flow demands . 

Third Avenue 
ban multilane 
with traffic 

in Manhattan is an ur-
facili ty-a wider street 

signals and 
parking control. However, 
of roadway is often lined 
mercial activity and is 
pedestrian conflicts. 

peak-hour 
this type 
with com-

subject to 

The State of New Jersey has been a 
leader in developing the maximum 
carrying capacity of non-limited access 
highways, such as U. S. 1, illustrated 
here . 

An example of a rural road that is 
still in proportion to afford low-speed 
pleasure driving is Round Hill Road 
(North Greenwich) shown here. 
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Traffic Loads on the 
High~ay Nemork 

As previously discussed, the amount of 
travel in an area is related to the intensity of 
its development. To a large extent, highway 
construction-particularly of arterials-is closely 
re lated to development density . The magnitude 
of travel that the highway network must accom-
modate has been described in terms of vehicle 
miles of travel. Although such a frame of ref-
erence is useful for highway planner and ad-
ministrator, the motorist is most concerned 

DAILY VEHICULAR VOLUME PER EXPRESSWAY LANE 
0 - 10 , 499 

--- 10 , 500 AND GREATER 

about the visible congestion he e ncounters 
when driving. 

ln this section, the ability of the highway 
network to accommodate the vehicular traffic 
levels that occur is examined. Actual traffic 
loads are compared to the accepted volumes for 
a given highway by means of two similar mea-
sures : volume per lane and volume/ capacity 
ratio. 
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TRAFFIC ON LIMITED-ACCESS HIGHWAYS 
While it is convenient to summarize the 

amount of travel in an area in terms of VMT, 
traffic analysis requires that specific road sec-
tions be examined. The accompanying map 
indicates the traffic load carried on each sec-
tion of the limited-access network. 

In general, radial road traffic volumes in-
crease as the Region's more densely developed 
areas are approached. Vehicle volumes on cir-
cumferential roads are also higher on routes 
that serve points of intense development. This 
variation can be most readily observed by fol-
lowing a particular facility from the edge of 
the urban area in toward the core. 

The Long Island Expressway is a good 
example; its traffic volume is light in Suffolk 
County, but builds up quickly in Nassau and 
remains at a very high level through Queens. 
Similarly, the Connecticut Turnpike passes 
close to the heart of each city along the coast 
of Long Island Sound; as it approaches each 
of these urban areas, traffic volume gains are 
noticeable. But some distance inland, the Mer-
ritt Parkway accommodates traffic volumes 
that are far lower and stable. 

If two limited-access facilities virtually 
run side by side, but one is parkway and the 
other expressway, there is a significant dif-
ference between traffic volumes on the two 
road ways. Such situations occur in Nass au 
and Westchester counties and in the Bronx. 

Higher traffic volumes in these cases are 

experienced on the expressway, partially be-
cause it is built to higher standards, is newer 
and affords better connections to other impor-
tant facilities. However, another traff ic-generat-
ing factor is the expressway's accommodation 
of commercial traffic. If an expressway paral-
lels a parkway, it naturally carries an above-
normal number of trucks. 

VOLUME PER LANE 
Utilization of the highway network in 

various parts of the metropolitan area can be 
compared on the basis of average volumes per 
lane. This can be directly observed by count-
ing daily traffic and noting the number of lanes 
accommodating the traffic stream. In order to 
reflect rush period conditions, the daily volumes 
are divided by the width that was actually used 
during the rush periods. 

The average daily volume per lane for 
limited-access and arterial highways in each 
of the counties for which data were collected 
is depicted. On limited-access facilities, the 
lane volumes generally decline as the popula-
tion density declines. The major exceptions to 
this overall pattern are seen in Hudson, Pas-
saic, Bronx and Westchester counties. Both 
Bronx and Westchester have a very extensive 
network of limited-access highways, many of 
which are close to one another. This condition 
usually acts to reduce the volume on one high-
way of a given pair. The limited-access facili-
ties in Hudson and Passaic counties are prin-

AVERAGE WEEKDAY VEHICLE TRAFFIC 
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cipally toll roads that tend to serve longer dis-
tance traffic rather than the local variety. 

The average use of arterials is fairly 
constant, with the highest volumes in the 
counties in the middle of the density scale. 
This is particularly evident in New Jersey. 

Highway capacity studies, which are dis-
cussed more fully elsewhere in this report, pro-
vide a summary of the daily traffic volumes 
that highways can accommodate without serious 
congestion and delays: 

THE CONCEPT OF CAPACITY 
Every driver who uses a heavily traveled 

expressway at certain times of the day knows 
that as the facility's traffic concentration 
builds up, his travel speed drops and that the 
traffic flow in which he finds himself can be-
come very erratic. A minor road incident can 
trigger a stop-and-start situation. 

Under a given set of conditions, there is 
a maximum number of vehicles that can move 
over a road each minute. Based on numerous 

DAILY HIGHWAY VOLUME 
STANDARDS VOLUME PER LANE 

Limited-Access* Arterial** 

Moderate to 
Heavy Utilization 

Over Capacity 

7,500-13,499 

13,500+ 

1,500-4,499 

4,500+ 

*TW E LVE-FOOT LAN E 
**T E N-FOOT LAN E 

Each highway section was compared to 
these standards, and the percentage of arterial 
and limited-access roadways falling in each 
class was found for each county. The per-
centage of VMT in each class was also de-
termined. A summary of these findings is 
presented on page 14. 

Regular listeners to traffic reports on the 
radio are accustomed to hearing about congested 
conditions on metropolitan area expressways. 
The predictability of these reports stems from 
the fact that 32 percent of expressway traffic 
takes place on 15 percent of over-capacity road 
mileage, while 40 percent of limited-access 
travel occurs on moderate to heavily loaded 
facilities. Manhattan, Brooklyn, Queens and 
Nassau have the greatest percent of express-
way VMT taking place on roadways that are 
congested. Many counties, including Bronx, 
Essex, Passaic and Union, have expressway 
systems that may soon become badly overloaded. 

The greater percentage of the area's ar-
terial system is in the heavy-to-overloaded 
category. Serious congestion is indicated in 
several New Jersey counties. Since radio traf-
fic reports tend to concentrate on the degree 
of congestion on the limited-access system, 
the listener often fails to receive an accurate 
report of how congested the arterial system 
becomes daily. 

observations made throughout the country, road-
way capacity standards have been established, 
the elements of which include the width of the 
facility and types and percentages of vehicles 
using it. 1 The design of the interchanges is 
also a factor in the capacity of limited-access 
roadways. Additional factors for arterials in-
clude: the percentage of time that signals are 
green, turning movements, pedestrians' effect 
on traffic flow, bus stops, and parking regu-
lations and their observance. For instance, 
a bottleneck at one intersection can cause 
adjacent intersections to operate below theo-
retical capacities. 

The regular variations in traffic volumes 
that occur at different times of day are a well-
known characteristic of urban life. The per-
centage of daily traffic occurring during any 
hour, thus, is quite predictable. Near capacity 
volumes occur at many locations each morning 
and evening on the highway network. During 
midday and at night, traffic flows more smoothly. 
Since traffic volumes have been measured on 
a 24-hour basis, the capacity of each section 
must be stated in the same 24-hour terms to 
allow a comparison to be made. 

1 See Highway Capacity Manual, 1965, HRB Special 
Report 87, Highway Research Board, 2101 Constitution 
Avenue, Washington, D. C. 20418. 
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PERCENT OF MODERATE-TO-HEAVY AND OVERLOADED HIGHWAY FACILITIES 

Limited-Access Highways Arterial Highways 
Percent Percent Percent Percent 

Route Mi 1 es VMT Route Mi 1 VMT 
Q) >. Q) Q) >. >. 
+' +' +' +' +' +' 

<IS <IS <IS 
I.. >. 0 I.. >. 0 I.. >. 0 >. 0 
Q) > I.. <IS Q) > I.. <IS Q) > I.. <IS > I.. <IS 

"O <IS Q) 0. "O <IS Q) 0. "O <IS Q) 0. <IS Q) 0. 
0 0 Q> > <IS 0 0 Q> > <IS 0 0 Q> > <IS 0 Q) > <IS 

:::::E +' :c 0 0 :::::E +' :c 0 0 :::::E +' :c 0 0 +' :c 0 0 

Manhattan 28 56 27 66 75 9 76 19 

Brooklyn 53 4-3 4-7 52 71 12 67 26 

Bronx 54- 11 63 17 65 9 63 26 

Queens 4-0 4-7 36 59 67 12 67 26 

Hudson 31 22 38 36 56 30 4-1 55 

Essex 70 21 65 32 72' 20 58 39 

Passaic 69 0 80 0 77 19 52 4-7 

Union 72 28 66 34- 66 27 4-2 56 

Nassau 30 31 32 58 73 15 72 24-

Westchester 32 50 2 57 4- 71 12 

Richmond 0 0 0 0 55 4- 76 6 

Bergen 22 9 35 20 60 26 4-0 56 

Middlesex I 4- 10 18 20 62 31 4-4- 54-

Bridgeport 36 0 59 0 52 6 72 I 4-

Southwestern 29 0 4-7 0 4-5 6 66 17 

Suffolk 31 0 53 0 50 17 54- 38 

Rockland 0 0 0 0 4-2 5 62 15 

Ansonia-Derby 0 0 0 0 37 6 57 16 

South Central 13 0 23 0 4-8 11 59 26 

Monmouth 0 0 0 0 57 22 58 34-

Somerset 0 0 0 0 4-5 24- 33 58 

Morris 0 0 0 0 63 16 60 35 - - -
Total 30 15 4-0 32 59 15 59 34-
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DESIGN CAPACITIES OF EXPRESSWAYS AND ARTERIALS 
(Vehicles per 2ij hours) 

Street Type Street Width, Pavement 
20' 4-0' 60' 

ARTERIAL* 
Downtown Area 6,000 12,300 20,500 
Intermediate Area 7,000 13,ijOO 22,000 
Rural & Suburban Area 7,500 lij,000 23,500 

Number of 12' Lanes 
6 8 

EXPRESSWAY 
All Areas 5ij,000 81,000 108,000 

* Assumptions: No peak-hour parking, 50 percent green signal time. 
11 percent of daily travel in peak hour and 60-40 directional split. 

Generally, about 10 to 11 percent of the 
daily volume occurs during the peak hour. How-
ever, lower percentages on a particular road 
often indicate congestion-peak demands can-
not be accommodated by the roadway. A notable 
exception to this interpretation is a radial high-
way through an area that is serviced by rail 
transit, which is capable of handling a great 
proportion of peak-hour travel. In this case, 
peak demands on the radial highway are les-
sened. If a complementary transit system exists, 
then peak rates under 10 percent are not neces-
sarily undesirable. Peak percentages greater 
than 11 percent are most often found in out-
lying or rural areas. 

The hourly capacities were converted to 
daily figures on this average 11-percent basis. 
The table in this section shows the daily 
capacity values used for various roadway types 
and pavement widths. It was assumed that the 
full pavement width was available for moving 
traffic during peak periods and that parking 
would be allowed during lower volume periods . 

VOLUME/CAPACITY RATIO 
Capacities were calculated for each sec-

tion of arterial highway and related to its traf-

fie. Vehicle miles of travel and vehicle miles 
of capacity per square mile were summed, and 
the volume/capacity ratio was determined. A 
road with a 0.1 V / C ratio is carrying very light 
traffic, while a ratio of 1.0 indicates full use. 
Since demand is not uniform for all roads, an 
area with a volume/capacity ratio well under 
1.0 may still have some overloaded highways. 

The map in this section reveals that ar-
terial roadways for much of the area are operat-
ing at volume/ capacity ratios over 0.5, indicat-
ing the extent of mild congestion. Rockland 
County, the low-density areas in Connecticut 
between centers of activity and the far reaches 
of the outlying New Jersey counties are the 
principal exceptions to this general condition. 

Volume/capacity ratios in New York City, 
including Manhattan, do not seem to be con-
sistently higher than in other parts of suburban 
New York and New Jersey. This conclusion 
is not surprising, however, if it is borne in 
mind that capacity was calculated on the basis 
of the full pavement width. Until recently, the 
prevalence of illegal parking and loading and 
unloading reduced capacity throughout much 
of the day. It also resulted in added traffic 
cruising in search of parking space. 

15 



I 
\,,f( 
.,/ ''\ 

''\ 
''\ 

, v---, r 41iAi4W'filrl 
I 

/ 
A , 

/ '---------,,/ l 
( 

I 

ARTERIAL VOLUME/CAPACITY RATIO PER SQUARE MILE 

Arterials in New Jersey are traveled much 
more heavily than in other parts of the study 
area. These roadways generally must accom-
modate both long and intermediate trips. The 
limited-access network is not complete, and 
most of the continuous segments are toll roads-
a fact that discourages some potential users. 
While the major arterials often have been im-
proved with median barriers, jug handles or 
interchanges with major crossroads, access 
to abutting properties has not been restricted . 
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It is not unusual for many of the intersections 
to be grade separated while the road is lined 
with shopping centers and individual commer-
cial establishments. 

Particular areas of high arterial loads in 
New Jersey are U. S. 22 and U. S. 46 corridors 
and the Bergen County areas adjacent to Pater-
son and Clifton. There are serious build-ups 
in the volume/capacity ratio around many ac-
tivity centers, including Newark, Jersey City 
and Elizabeth. 



• Level of Service 
The amount of vehicular travel and the 

capacity of the highway system to accommodate 
it in each part of the Region were compared 
in the previous sections of this report. The 
ratio of traffic volume to carrying capacity was 
also reviewed in the light of current operating 
practices and enforcement. Capacity was then 
examined as if the entire roadway surface were 
devoted to moving traffic. 

In this section, the level of service is 
described according to two yardsticks: (1) the 
amount of travel in each county that is carried 
on the limited-access system; (2) the average 
speeds on each type of facility by county. 

PERCENT OF TRAVEL ON EXPRESSWAYS 
It has been demonstrated on a nationwide 

scale that vehicular travel on limited-access 
highways is faster and safer than on arterial 
roadways . Expressways remove vehicles from 
local streets where their presence conflicts 
with pedestrian and land-service activities. 
Arterial speeds can be raised to a degree by 
such improvements as better signal coordina-

tion and road widenings. But in two areas with 
similar densities, the one with the greater per-
centage of expressway travel will register a 
higher overall vehicular travel speed. The ac-
cident rate will be lower, and traffic on both 
arterials and local streets will flow better be-
cause of accommodating a smaller load of the 
total traffic. Expressways also carry far larger 
volumes in the same right-of-way width than 
arterials. 

The table listing the percent of vehicular 
travel carried on the limited-access system of 
each county shows that Bronx and Queens have 
the highest percentages, attributable in good 
part to expressways of fairly recent construc-
tion . As previously indicated, the expressways 
in Queens are much more congested than those 
in the Bronx. Manhattan has a high proportion 
of expressways that are also overloaded. The 
West Side Highway, in particular, was designed 
using standards that are considered primitive 
in the light of current construction technology. 

At least 20 percent of vehicular travel in 
suburban New York counties and in Connecticut 

17 



PERCENT OF VMT 
ON THE LIMITED-ACCESS SYSTEM 

County Percent 
Manhattan 

Brooklyn 

Bronx 

Queens 

Hudson 

Essex 

Passaic 

Union 

Nassau 

Westchester 

Richmond Less lhan 
Bergen 

Middlesex 

Bridgeport 

Southwestern 

Suffolk 

Rockland 

Ansonia-Derby 

South Central 

Monmouth 

Somerset Less than 
Morris Less than 

Study Area 

* Staten Island Expressway and Ver r azano 
Narrows Bridge not i ncluded. 

18 

4-3 

30 

47 

4-7 

27 

25 

10 

19 

36 

4-6 

0 

16 

25 

31 

36 

21 

35 
18 

28 

17 

01 

01 

30 

takes place on the limited-access network, 
with the exception of Ansonia-Derby, which 
registers 18 percent. In New Jersey, both Hud-
son and Essex counties score higher than that 
but under the 30-percent mark. Hudson County 
has a high percentage because it is crossed 
by the New Jersey Turnpike and its Holland 
Tunnel extension. Essex is also traversed by 
the turnpike and the Garden State Parkway, 
as is Union, where the volume is just under 
20 percent. The other counties in New Jersey 
rank low in limited-access-highway travel. 

AVERAGE DAILY SPEEDS 
The average midday speeds on a sample 

of study area roads were measured, enabling 
relationships to be developed among these 
speeds, highways characteristics and types 
of areas in which these roads are found. The 
average midday speed was then calculated for 
the highway links of the entire network. Many 
urban transportation studies that have been 
made indicate that this average midday speed 
is nearly the same as the average daily 
speed; this figure is used as a convenient 
measure of highway performance. (Although 
travel is slower during rush hours, this con-
dition, which would ordinarily tend to pull down 
the average, is canceled by faster travel that 
occurs during off-peak hours.) 

The lower speeds registered in the vicinity 
of such activity centers as Manhattan, Brook-
lyn, Newark, Paterson and Bridgeport stand 
out on the map of average daily speeds on ar-
terials. As development density decreases 
away from the coastal areas and outward on 
Long Island, speeds increase. Average daily 
arterial speeds range from less than 10 mph 
in the core areas to 30 mph in outlying areas. 



\ 

The average speeds by roadway type and area 
characteristics are presented on page 20. 

These arterial speeds, along with limited-
access speeds, were summarized to yield 
county averages. The limited-access speeds 
increase as density declines, but they are also 
strongly influenced by the average age of such 
facilities in a county. 

AVERAGE VEHICULAR SPEED ON ARTERIALS 
10 M. P.H. 
20 
25 

Arterial speeds increase quite regularly 
as population density lessens. These speeds 
range from 10 mph in Manhattan to 32 mph in 
Somerset County. Those counties wherein this 
trend does not hold true, such as Bridgeport 
and South Central (New Haven), contain ac-
tivity centers that pull the speed average 
downward. 

19 



EXPRESSWAY AND ARTERIAL AVERAGE SPEEDS 
NEW YORK 

KIN GS -
BRONX 

QUEEN S 

HUDSON I 

ESSEX - I 

PASSAIC .. ,. 

UNION M .. 
NASSAU 

-
STU DY AREA 

-
WESTCHE STER 

RICHMOND 

BERGEN 

MIDDLESEX 

-BRIDGEPORT 

SO UTHWESTERN 

SUFF OLK 

ROCKLAND 

ANSONIA-OERBY 

SOUTH CENTRAL 

MONMOU TH -
SOMERSET 

MORRIS ~-
10 20 

Lower density produces the same overall 
speed pattern. However those counties that have 
greater percentages of vehicular travel on 
limited-access highways have higher overall 
speeds than other counties or similar densities. 
Examples of the latter include Bronx, Queens 
and Westchester. 

As various parts of the Region assume 
more densely developed configurations, arterial 
speeds in each will drop. The inevitability 
of this trend is demonstrated in the chart in 
this section. A vigorous program of road widen-
ings and traffic engineering service, while 
capable of decreasing congestion somewhat, 
cannot obviate the need for a system of modern 
limited-access highways to maintain-at reason-
able levels-overall average speeds. 

Maps have been prepared that show travel 
times over the highway network from selected 
starting points. These time-contour, or iso-
chronal, maps trace how far a driver can travel 
in each direction in a certain time, making 
maximum use of the best highway facilities 
that are available to reach each possible 
destination. 
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The first of these maps shows the destina-
tions that can be reached in successive 20-
minute intervals from mid-Manhattan. The radial 
expressway system allows approximately equal 
speed in all directions. The major hindrances 
are bottlenecks at the approaches to the Hudson 
and East River crossings. Since there are no 
limited-access highways through Brooklyn, 
greater time is necessary to move the same 
distance there than, for example, in Queens. 

In the isochronal map based on downtown 
Newark, the higher speed of north/south travel, 
which is served by toll roads, is apparent. 
Expressways that will improve Newark's east/ 
west access are now under construction. 

Time contours from Hempstead are illus-
trated next. Because this community is situated 
close to the Southern State and Meadowbrook 
parkways, motorists leaving it can easily reach 
all Long Island destinations via the extensive 
limited-access system, including the outlying 
southernmost sections of Brooklyn. Speeds to 
the east toward Suffolk are somewhat higher 
than speeds inside New York City. 
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The final map shows time contours based 
on Bridgeport. Travel time patterns are strongly 
influenced by the Merritt Parkway and Con-
necticut Turnpike, since these routes are uti-
lized at the start of most trips inland . Present 
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plans indicate that this pattern of travel and 
use will be continued, but each major activity 
center will be provided with a north/ south , 
limited-access facility to form an overall grid. 
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The Long Island Expressway is the 
only expressway reaching Manhattan 
and Brooklyn from the east . Drawing 
traffic from a wide area, it experi-
ences high volumes of vehicular 
travel throughout the average day. 

U . S . 22 in New Jersey is an example 
of a roadway on which abutting com-
mercial activity conflicts strongly 
with the large traffic volumes at-
tempting to use this roadway . 

The inadequacy of the Manhattan ap-
proaches of the Queens-Midtown Tun-
nel shown here, is underscored by 
the heavy demands on the facility . 
T h ese conditions cause this East 
River crossing to be frequently 
congested. 

At the juncture of N . J . 3 and U. S . 46, 
five fully loaded westbound lanes of 
traffic attempt to merge into three 
lanes, resulting in a daily bottleneck. 



Milestones in the Evolving 
High~ay Netvvork 

The following section provides a review 
of the plans and legislation that have had a 
considerable impact over the years on the crea-
tion of the Tri-State Region's highway system. 

1807 PLAN FOR MAN HATTAN 
By the very early 1800s, Manhattan had 

grown to a population of 85,000, and its de-
veloped area extended from the Battery to 
Eighth Street on the west side of the island 
and to Houston Street on the east side. Be-
cause the existing street pattern in the lower 
end of Manhattan was chaotic, a commission 
was created to prepare a plan for the antic i-
pated growth in the undeveloped areas of the 
is land. 

Believing that the principal future traf-
fic flow would be from river to river, the com-
mission mapped a street plan reflecting this 
assumption. Even though L'Enfant's plan for 
Washington, replete with diagonal streets and 
circular intersections, was then enjoying a 
considerable influence on street planning, the 
com miss ion opted for a rigid grid iron pattern. 

The basics of this plan were blocks 650 
to 920 feet long and 200 feet wide, bounded by 
north / south avenues 100 feet wide and east / 
west streets 60 feet wide . To accommodate 
the anticipated cross-island traffic, however, 
every tenth street was increased to a width 
of 100 feet. Alleyways were not included. 

This plan, which allowed maximum street 
frontage development , had a great impact on 
urban design throughout the United States. 

1921 PLAN OF THE PORT OF 
NEW YORK AUTHORITY 

In 1920 a study group-the New York, New 
Jersey Port and Harbor Development Commis-
sion-recommended the creation of an interstate 
agency that would be charged with developing 
the port. In response, the following year the 
Port of New York Authority was created, the 
first such semi-autonomous agency in the nation . 

Drawing considerably on the work accom-
plished by the commission, the Port Authority 
issued the first regional transportation plan 
in 1921; it was primarily concerned with im-
proving rail connections in order to expedite 
freight moveme nts to the waterfront. 

The Port Authority was given the exclusive 
responsibility for building and operating new 
vehicular connections between the states of 
New York and New Jersey . From 1928 to 1931 , 
the Port Authority built three bridges from 
Staten Island to New Jersey. In 1930, it as-
sumed control of the Holland Tunnel , which 
had been constructed jointly and opened in 19 27 
by the two st...ites. The George Washington Bridge 
followed in 1931 (second deck in 1962), and 
six years lat er the Lincoln Tunnel was opened 
(second and third tubes in 1945 and 1957 , 
respectively) . 
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1931 PLAN FOR NEW YORK 
AND ITS ENVIRONS 

The Regional Plan Association was created 
in 1921 under the s ponsorship and support of 
the Russell Sage Foundation . Ten years later, 
it published a comprehensive plan for the metro-
politan area, including proposals for highway 
and mass transportation systems . This plan 
was a milestone for the Tri-State Region and 
inspired similar efforts elsewhere. 

The success of the nation 9 S first limited-
access highway- the Bronx River Parkway, 
which opened in 1921- was reflected in the 
1931 plan ' s recommendation that the new high-
ways be what we now call expressways. Certain 
roads along shorelines and rivers were to be 
grade-separated parkways . 

The planps metropolitan ring approximates 
the locations of the present Garden State Park-
way and N. J. 4, the Cross-Bronx Expressway , 
the Throgs Neck Bridge, the Cross-Island and 
Belt parkways, the Verrazano Narrows Bridge 
and the Staten Island Expressway. Routes now 
known as the Tappan Zee Bridge and Cross-
Westchester Expressway and the New England 
Thruway-Connecticut Turnpike were also recom -
mended. The plan also proposed mid- and lower 
Manhattan expressways , which are still under 
consideration . 

CITY OF NEW YORK 
CITY PLANNING COMMISSION 

MASTER PLAN 
OF 

ARTERIAL HIGHWAYS 
WITH AMENDMENT S TO AUGUST 20, 1947 

ARTER IAL HIGHWAYS 
P .. INCIPALlll:OUTES 

PAlll:K'#AYS 
TOLL CROSSI NGS 

UNOERAUTHOftlT€S 
1NTERSECTIOHS ll[OUIRING 

SPECI ALTlll:EAT MEIIT 

So urce: H a ro l d Mac L ean L e w is , 
Plannin g th e Mo d e rn Ci ty (N ew Y o rk : 
J ohn Wi l ey, 1957), I , p . 146 . 

THE NEW YORK CITY PLANNING 
COMMISSION 'S 1939 AND 1947 PLANS 

xx 

The New York City Planning Commission 
prepared a master plan for parkways, express-
ways and major surface arterials in 1939; an 
amended plan was released in 1947. These 
plans mostly showed existing facilities and those 
under active consideration by other agencies . 

The 1947 plan , which is illustrated, pro-
posed northern and southerr. bypass routes of 
Manhattan and the mid- and lower Manhattan 
expressways. The southern portion of the. Van 
Wyck Expressway, the completion of the Long 
Island Expressway to the Queens-Midtown Tun-
nel and the Brooklyn- Queens Expressway were 
also recommended . 
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PORT AUTHOR I TY-TR I BOROUGH BR I OGE AND 
TUNNEL AUTHOR I TY JO I NT PLAN 1955 

JOINT STUDIES 
- RECOMMENDED CONSTRUCTION BY AUTHORITIES 

--- EXPRESSWAY CONNECT IONS BY OTHER AGENCIES 

----- OTHER PROJECTS STUDIED 

--- EXISTING OR IN PROGRESS 

- - - - - FUTURE CONSTRUCT I ON 

t955 TBTA-PONYA PLAN 
The Triborough Bridge and Tunnel Authority 

(TBTA) was created in 1946 by merging three 
previously independent authorities. The new 
organization inherited the operation and in-
debtedness of the Triborough Bridge (opened 
in 1936), Henry Hudson Bridge (also 1936), 
Marine Parkway Bridge (1937), Bronx-White-
stone Bridge (1939), Cross Bay Bridge (also 
1939) and Queens-Midtown Tunnel (1940). It 
has built the Brooklyn Battery Tunnel (1950), 
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Throgs Neck Bridge (1961) and Verrazano Nar-
rows Bridge (1964). 

TBT A initiated a joint study of arterial 
facilities in the metropolitan area with the Port 
of New York Authorjty (PONYA) in 1954, which 
culminated in a report that was published in 
1955 . This study emphasized bypass routes 
around Manhattan; its principal recommenda-
tions have already been carried out by the two 
authorities in cooperation with the states of 
New York and New Jersey . 



The northern bypass included double-
dec king the George Washington Bridge and 
construction of the Alexander Hamilton and 
Throgs Neck bridges and the Cross-Bronx Ex-
pressway. The southern bypass included con-
struction of the Verrazano Narrows Bridge, the 
Staten Island Expressway and reconstruction 
of the Gowanus Parkway viaduct. 

The study also reviewed proposals for 
such facilities as the Bushwick Expressway, 
mid- and lower Manhattan expressways and a 
Hudson River crossing near 125th Street. 

FEDERAL HIGHWAY LEGISLATION 
At the turn of the century, no state agen-

cies had been created specifisally to plan, 
construct and maintain a system of roads. 
These facilities were built by local communi-
ties in response to local needs. 

The Federal Highway Act of 1916 pro-
vided $75 million in aid. To qualify for assis-
tance, states had to have suitable highway 
departments. While the program was limited 
to highways for rural areas and towns with a 
population of less than 2500, it established 
a precedent for Federal aid for highway con-
struction. By 1917 , all states in the Union had 
established qualifying highway departments . 

The Federal Highway Act of 1921 directed 
what is now the Bureau of Public Roads to 
establish a nationwide system of numbered 
highways. About 200,000 miles were included 
in this primary system. 

The Federal Highway Act of 1934 set aside 
1. 5 percent of the highway funds allocated to 
each state for the purpose of research and 
planning . The following year, the first state-
wide surveys were begun. State highway plan-
ning efforts are still largely so financed. 

The Federal Highway Act of 1944 ex-

tended highway aid to urban areas . It also 
directed the establishment of the routes to be 
included in a tentative nationwide interstate 
system, which was so designated by 1947. 

The Federal Highway Act of 1956 authorized 
construction of the 41,000 mile interstate high-
way system. The Federal government bears 90 
percent of costs rather than the normal SO per-
cent. The system was planned with a completion 
date of 1972. Many long-proposed facilities 
in the metropolitan area were included in the 
interstate system. 

The Federal programs have contributed con-
siderably to the construction of the express-
way system in the Tri-State Region. 

TOLL ROADS 
A large segment of the Region's present 

limited-access highway system was built dur-
ing the 1950s by toll agencies, which had been 
organized to help meet the rapidly growing 
need for high-capacity, high-service facilities . 
Normal tax revenues could not supply enough 
of these facilities as well as the many other 
projects that had been deferred because of 
World War II. 

Created in 1950, the New York State Thru-
way Authority opened parts of its toll road five 
years later. The New Jersey Turnpike Authority 
and the New Jersey Highway Authority (Garden 
State Parkway) both opened parts of their facili-
ties in the early SOs. The Connecticut Turn-
pike was built by that state's highway depart -
ment using toll financing. 

Since this spurt of toll-road construction , 
subsequent ·construction has taken place and 
is continuing on these facilities in the form 
of widenings, new interchanges and some 
extensions. 
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The Bronx River Parkway, the first ac-
cess-controlled, grade-separated road-
way in the nation, was opened in 1921. 
While still scenic, its design no 
longer satisfies current width, grade 
and curve-radius standards . 

The Brooklyn-Queens Expressway is 
a successful example of multiple 
right-of-way use in an intensely de-
veloped area. Shown here is the canti-
levered Promenade section of the 
roadw ay in Brooklyn Heights. 

Verrazano Narrows Bridge: Ever since 
1929, planners ha ve recommended a 
Brooklyn-Staten Island cmssing at 
this location . Th e bridge, completed 
in 1964 and spanning New York Harbor 
between the Upper and Lower bays, 
provides a southern bypass of Manhattan. 
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During the 1950s, separate bond fi-
nancing resulted in the construction-
in high-traffic-demand corridors-of 
many miles of toll roads, such as the 
Connecticut Turnpike. Shown here: 
the section at Madison. 



Appendix 
DATA COLLECTION 

The Tri-State Transportation Commission 
has conducted many surveys to gain an under-
standing of the nature of travel in the Region 
and to measure the magnitude of movement pat-
terns. Several of these surveys related directly 
to the highway system, including physical in-
ventory, travel time study, and arterial and 
local street traffic counts. 

Commission staff members developed the 
procedures utilized in the highway system 
project and defined its extent. The fieldwork 
was usually undertaken by the highway depart-
ments of the pertinent states and the obtained 
data were analyzed by Commission staff 
members. 

PHYSICAL INVENTORY-In cooperation 
with the state highway departments, the Com-
mission defined the existing limited-access 
and surface arterial highway system. The in-
tensity of land development was used as a 
guide in determining which streets were classi-
fied as surface arterials. Using the Commis-
sion's Inventory of Highway Facilities-Pro-
cedure and Coding Guide, field observers re-

corded such components as pavement width, 
shoulders, degree of access control, number 
of signals, posted speed limits, and so forth, for 
designated portions of the highway network. 

TRAVEL TIME STUDY - Approximately 20 
percent of the inventoried limited-access and 
surface arterial network was included in this 
study. The included route sections were selected 
to provide coverage of various travel directions 
on all types of facilities. Pre-fieldwork for this 
study was conducted on the basis of guidelines 
in Travel Time Procedure Manual-Technical 
Operations. 

Each route was driven several times during 
off-peak and peak periods by trained study 
teams, the members of which followed instruc-
tions contained in TTPM-Field Operations 
Manual. Data, such as the travel time to cross 
each designated highway section, the number 
of stops and the presence of parked vehicles 
were recorded. Subsequent analysis related 
speed to pavement width, type of facility, 
area traversed and the number of signals . These 
analyses were reported in Technical Bulle tins 
Vol. II, No . 6 and Vol. III, No . 1. 
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ARTERIAL-TRAFFIC COUNTING-Existing 
traffic-counting programs and recently recorded 
data that were compared to the inventoried 
limited-access and surface arterial system in-
dicated that about 1550 new counts were neces-
sary . This work was undertaken by state highway 
departments employing mechanical devices. 

All counts were converted to 1963 average 
weekday values before they were forwarded to 
Tri-State. These figures form the basis of the 
VMT travel information contained in this report . 

LOCAL STREET TRAFFIC COUNTING-
Before the highway system study, little was 
known about local street network use. Some 
measure of the system's use was necessary 
to complete the stock-taking of the entire 
street and highway network. 

Counts were made using a combination of 
16- to 24-hour manual ''control'' station ob-
servations and two-hour short counts at local 
street intersections selected at random. The 
short counts were expanded to daily volume 
estimates using control station relationships . 

The study area had been subdivided into 
six strata, according to population density and 
land use. Twenty control stations and approxi-
mately 100 short counts were used in each 
stratum. A mean volume for each stratum was 
determined. This was multiplied by the local 
street length to produce local street VMT. 

In the field, vehicle type and turning move-
ments were recorded by 10-minute intervals 
following the instructions contained in Local 
Street Vehicle Miles of Travel Survey Procedure 
Manual. 
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Tab I e I 

Basic County Data* 
TRIP END 
DENSITY POPULATION LAND 

TRIP ENDS (AUTO DRIVER AUTO DRIVER PERSONS DENSITY AREA 
PER TRIP ENDS/ TRIP ENDS PER AUTOMOBILES (PERSONS/ POPULATION ** .. (SQUARE 

100 PERSONS SQUARE MILE) (000) 100 AUTOMOBILES (000) SQUARE MILE) (000) MILES) 
New Yo rk 22 16. 041 369 1. 131 151 74,056 1,703 23 

Ki ngs 30 10.254 790 672 391 34 , 095 2. 625 77 

Bronx 27 8. 747 376 677 211 32,689 1,406 43 

Queens 56 8,742 1,005 407 457 16, 194 1. 862 115 

Hudson 75 8. 746 446 424 141 11, 707 597 51 

Essex 99 7. 211 923 335 280 7. 309 936 128 

Passa 1 c** 141 7. 916 562 294 135 5,604 398 71 

Un i on 131 6,633 683 264 19B 5,065 522 103 

Nass au 132 6.276 1, 795 287 475 4,764 1,363 2B6 

Westcheste r** 110 4. 512 790 305 236 4. 112 7 20 175 

Ric hm ond 59 2. 249 137 386 60 3,795 232 61 

Bergen 145 5. 171 1,220 266 316 3. 571 843 236 

Mi ddlesex•• 109 2.593 506 280 166 2,368 465 195 

Greater Bridgeport*** 144 3,036 425 296 99 2. 105 295 140 

Southwestern 
Fa i rf i eld*** 156 2, 496 517 252 131 1, 599 331 207 

Suffolk** 135 2, 115 867 291 221 1. 567 643 410 

Rockland** 112 1. 612 171 274 56 1,445 153 106 

Anso ni a- De rb y*** 125 1. 627 88 263 27 1,305 70 54 

So uth Cent ral *** 1 34 1. 684 620 280 164 1,253 461 368 

Monmo u th** 1 25 1. 476 393 256 123 1. 182 314 266 

Somerset** 129 1. 218 170 248 53 943 132 140 

Mor ri s** 147 1,345 342 245 95 912 232 254 

Tot a l Urbani zed Area 81 3, 760 13, 195 389 4, 186 4,646 16,303 3,509 

w • cO UN 1 I ES LI STED w ACCORD I NG TO DECL ININ G POPULAT ION DE NSITY 
•• POR1 10N WI THIN STUDY ARE A 

·•• co NN ECT I CUT P L ANNIN G ARE AS 

••• • BASED UPO N TRI - ST ATE ' S HO ME I NTE RVIE W SU RVEY 



Tab I e I I 

Route Miles 

AUTO TRIP ENDS AUTOMOBILES PERSONS ROUTE MILES 
PER PER PER PER 

ROUTE MILE ROUTE MILE ROUTE MILE SQUARE MILE ROUTE Ml LES 
Total New York 1,737 709 8,018 9.24 213 
Limited Access 10,629 4,338 49,072 1. 51 35 
Arter i a I 2,076 847 9,584 7. 7 3 17 8 

Total Kings 2,872 1,421 9,549 3.57 275 
Limited Acce ss 23,805 11,780 79, 149 0.43 33 
Arter i a I 3,266 1,616 10, 859 3. 14 242 

Total Bronx 2,389 1,339 8,930 3.66 157 
Limited Access 9,096 5,098 33,994 0.96 41 
Arter i a I 3,241 1,816 12, 111 2. 70 116 

Total Ou e ens 2,493 1, 134 4,619 3. 51 403 
Limited Acces s 13, 143 5,976 24,347 0.67 76 
Arter ial 3, [)77 1,399 5,700 2.84 327 

Total Hudson 3,322 1,048 4,447 2.63 134 
Limited Acces s 21, 141 6,667 28,298 0. 41 21 
Arter i a I 3,941 1,243 5,276 2.22 113 

Tot a I Essex 3,077 932 3, 119 2.34 300 
Limited Access 35,705 10,814 36, 193 0.20 26 
Arter I a I 3,368 1,020 3,414 2. 14 27 4 

Total Passaic• 4,3 88 1,057 3,106 1. BO 128 
Limited Acce ss 77,739 1B,728 55.033 0. 10 7 
Arter i a I 4,650 1, 120 3,292 1. 7 0 121 

Total Uni on 3,688 1,066 2,816 1. BO 185 
Limited Access 44,30 ~ 12,805 33,830 0. 15 15 
Arter i a I 4,023 1, 163 3,072 1.65 170 

Total Nassau 3,375 893 2,562 1. 86 532 
Limited Acces s 18,359 4,858 13,936 0.34 98 
Arter i a I 4, 135 1,094 3, 138 1. 52 434 

Tot.ii Westche ster* 1 , 7 39 520 1,585 2.59 455 
Limited Access 6,892 2,063 6,282 0.65 115 
Arte r i a I 2,325 696 2, 119 1. 94 340 

Tota l Richmann 1, 3 13 574 2,216 1. 7 2 104 
L1m1ter1 Access 127,050 55,545 214, 394 0.02 1 
Arter I a I 1 , 3 2 7 580 2,239 1. 70 103 

Tot a I Bergen 3, 1 70 822 2, 189 1. 63 385 
Lim 1t er1 Acces s 32,379 8 ,395 22 ,359 0. 16 38 
Arter i a I 3, 514 911 2,426 1. 4 7 347 

Total Mtdlllesex• 1, 883 619 1,733 1. 38 268 
L1m1ted Acce ss 1 1,9 82 3,940 11,026 0.22 42 
Ar ter I a I 2,234 7 35 2,056 1. 16 2 26 
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Table II continued 

Route Mi 1 es 

AUTO TRIP ENDS AUTOMOBILES PERSONS ROUTE Ml LES 
PER PER PER PER 

ROUTE MILE ROUTE MILE ROUTE MILE SQUARE MILE ROUTE MILES 
Tot a I Greater Bridgeport 1,708 399 1, 184 1. 77 249 
Limited Access 16,493 3,858 11,435 0. 18 26 
Arter i a I 1,905 446 1,321 1. 59 223 

Total Southwestern 

Fair f i e Id 1,276 325 818 1. 95 405 
Limited Access 11, 171 2,842 7, 158 0.22 46 
Arter i a I 1,441 366 923 1. 73 359 

Total Suffolk* 1,631 416 1,209 1. 29 532 
Limited Access 12,919 3,296 9,577 0. 16 67 
Arter i a I 1,866 476 1,383 1. 13 465 

Total Rockland• 819 268 734 1. 97 209 
Limited Access 5,080 1,661 4,553 0.32 34 
Arterial 976 319 875 1. 65 175 

Total Ansonia-Derby 1, 111 339 891 1. 46 79 
Limited Access 12,349 3,770 9,910 0. 13 
Arter i a I 1,220 373 979 1. 33 72 

Total South Central 1,175 312 875 1. 43 527 
Limited Access 9,217 2,447 6,861 0. 18 67 
Arter i a I 1,347 358 1,003 1. 2 5 460 

Total Monmouth• 1,806 566 1 I 446 0.82 218 
Limited Access 14,735 4,617 11,800 0. 10 27 
Arter i a I 2,058 645 1,648 0. 72 191 

Tot a I Somerset• 1, 150 359 891 1.06 149 
Limited Access 37,810 11,879 29,287 0.03 5 
Arter i a I 1,186 370 919 1. 0 3 144 

Total Morris• 1,569 435 1,064 0.85 217 
Limited Access 20,974 5,809 14,226 0.06 16 
Arter i a I 1,696 470 1, 150 0.79 201 

Tot a I Urbanized Area 2, 155 684 2,662 1. 7 4 6, 124 
Limited Access 15,648 4,965 19,335 0.24 843 
Arter i a I 2,499 793 3,087 1. 50 5,281 

• f' () R l I O N WI IH I N S l U ll \ ARF A 
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Tab I e I I I 

Lane Miles 

AUTO TRIP ENDS AUTOMOBILES PERSONS LANE MILES 
PER PER PER PER 

LANE MILE LANE MILE LANE MILE SQUARE MILE LANE MILES 
Tot a I New York 315 129 1,456 50. 85 1, 170 
Limited Access 1,829 7 46 8,445 8. 77 202 
Arte r i a I 381 156 1,760 42.08 968 

Tot al King s 576 285 1,915 17. 80 1 , 3 7 1 
Limited Ac cess 4,234 2,095 14,077 2.42 1 87 
Arte r i a I 667 330 2, 217 15. 38 1, 184 

Tot a I Bronx 4 12 231 1, 539 21. 25 9 14 
Lim ited Acces s 1, 549 868 5,789 5.65 243 
Arter i a I 561 3 14 2,095 15. 60 6 7 1 

Total Ou e en s 500 227 926 17. 49 2,011 

Lim i ted Acces s 2,239 1,018 4, 148 3. 90 449 
Arter i a I 643 293 1, 192 13. 59 1,562 

Total Hudson 7 51 237 1,005 11. 64 594 
Limited Access 3,845 1,213 5, 14 7 2.27 116 
Arter i a I 9 33 294 1,249 9. 37 478 

Total Esse x 721 218 7 31 9.99 1,280 
Limited Ac cess 5,628 1, 704 5,705 1. 28 164 
Ar te r i a I 827 251 839 8. 7 1 1, 116 

Total Pa ssaic* 1, 177 284 833 6. 7 2 478 
Limited Ac cess 15 ,7 44 3,793 11, 145 0.50 36 
Arter i a I 1,272 306 901 6.22 442 

Tot a I Union 902 261 689 7. 35 758 
Limited Ac cess 7,354 2, 125 5,615 0 .90 93 
Arte r i a I I, 0 28 297 785 6.45 665 

Tot a I Nass au 760 201 577 8.26 2, 363 
Lim it ed Ac cess 3,696 978 2,805 1. 70 486 
Art er i a I 9 56 253 726 6.56 1, 877 

Tot a I West chester* 489 146 446 9.23 1,6 14 
Limited Ac cess 1,54 2 461 1,405 2.93 5 12 
Arter i a I 7 17 215 653 6.30 1, 102 

Tot a I Richmond 3 17 139 535 7. 10 433 
Limited Access 3 1,910 13,951 53,848 0.07 4 
Arter i a I 320 140 540 7.03 429 

Total Be rgen 914 237 631 5.66 1 , 3 3 5 
Limited Access 7, 112 1, 844 4,911 o. 73 172 
Arter i a I 1,0 49 272 725 4. 93 1, 163 
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Table II I Continued 

Lane Miles 

AUTO TRIP ENDS AUTOMOBILES PERSONS LANE MILES 
PER PER PER PER 

LANE MILE LANE MILE LANE Ml LE SQUARE MILE LANE MILES 
Tot a I Mi ddlesex• 495 163 455 5. 24 1,022 
l imi ted Access 2, 020 664 1,859 1. 28 250 
Arter i a I 655 215 603 3.96 772 

Total Greater Bridgeport 560 131 388 5.42 7 58 
l i mi ted Access 3,210 751 2, 226 0.95 132 
Arter i a I 67 9 159 471 4.47 6 26 

Tot al Southwestern 
Fa i r fie Id 461 117 295 5.42 1, 122 
lim i ted Access 2, 171 552 1,391 1. 15 238 
Arter i a I 585 149 375 4. 27 884 

Total Suffolk* 463 118 343 4.57 1 , 87 3 
l i m i t e d Ac c es s 2,657 67B 1,970 0. 80 326 
Arter i a I 560 143 415 3. 77 1,547 

Total Rockland* 280 92 251 5. 75 609 
lim i ted Access 1,039 340 931 1. 55 164 
Arter i a I 384 125 344 4.20 445 

Total Ansonia-Derby 410 125 329 3.97 214 
l imited Access 3, 12 5 954 2,507 0.52 28 
Arterial 47 2 144 379 3.45 186 

Tot a I South Central 395 105 294 4.26 1, 567 
limited Access 2,072 550 1,543 0. 81 299 
Arter i a I 488 130 364 3. 45 1,268 

Total Monmouth* 567 178 454 2. 61 693 
limited Access 3,606 1, 130 2,8B8 o. 41 109 
Arter i a I 67 2 211 538 2.20 584 

Total Somerset• 404 126 313 3. 02 423 
limited Access 5,519 1,721 4,275 0.22 31 
Arter i a I 436 136 337 2.80 392 

Total Mo r ris* 518 143 351 2.60 660 
l imi ted Access 3,646 1,010 2,473 0.37 94 
Arte r i a I 604 167 409 2.23 566 

Total Urbanized Area 567 180 701 6.63 23,262 
limited Access 3,044 966 3,761 1. 24 4, 335 
Arter i a I 69.7 221 861 5.39 18, 927 

• r o Rr l ON WI T H I N ST UDY AR E A 
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Table IV 

Vehicle Mi I es of Travel 

VMT PER VMT 
SQUARE MILE VMT PER PER VMT PER VMT 

ROUTE TYPE (000) AUTOMOBILE PERSON AUTO TRIP END (000) 

Total New York 263. 1 40.0 3. 5 16. 4 6,050 
Limited Access 113. B 17. 3 1. 5 7. 1 2,616 
Arter i a I 1 20. 3 1 8. 3 1. 6 7. 5 2,767 
Lo ca I 29.0 4.4 0.4 1.8 667 

Tot a I Kings 98.7 19. 4 2. 9 9. 7 7, 606 
Limi led Access 29.6 5. B U.9 2. 8 2, 280 
Arter i a I 43.6 8.6 1. 3 4.3 3,360 
Lo ca I 25 . 5 5.0 0. 7 2. 5 1 , 966 

Tot a I Bronx 111. 9 22.B 3.4 12. B 4,813 
Limited Access 53.0 10 . B 1. 6 6. 1 2, 2 BO 
Arter i a I 38.6 7.9 1. 2 4.4 1,659 
Lo ca I 20.3 4. 1 0.6 2. 3 874 

Total Ou e ens 115. 4 29.0 7. 1 13. 2 13,275 
Limited Access 5 3. B 13. 5 3.3 6.2 6, 190 
Arter i a I 39.3 9.9 2.4 4.5 4,524 
Local 22.3 5.6 1. 4 2.5 2,561 

Tot a I Hudson 70.4 25.5 6.0 8.0 3,587 
Limited Access 19. 0 6. 9 1. 6 2. 2 9 67 
Arter i a I 37.0 13.4 3. 2 4. 2 1,886 

Loe a I 14. 4 5.2 1. 2 1. 6 734 

Total Essex 53. 7 24.5 7. 3 7. 4 6,884 

Limited Access 13. 2 6.0 1.8 1.8 1,692 

Arter i a I 29.6 13. 5 4.0 4. 1 3,795 

Lo ca I 10. 9 5.0 1. 5 1. 5 1,397 

Total Passaic* 41 . 7 22.0 7. 4 5. 3 2,962 

Limited Access 4.3 2. 3 0.8 0. 6 306 

Arter i a I 26.4 13. 9 4. 7 3. 3 1,876 
Lo ca I 11. 0 5. B 1. 9 1.4 780 

Total Union 51. 9 27.0 10. 2 7. B 5,345 

Limited Access 9. 9 5.2 2.0 1. 5 1,022 

Arter i a I 29.0 15. 1 5. 7 4.4 2,985 

Local 13. 0 6. 7 2. 5 1. 9 1,338 

Tot a I Nass au 48.B 29.4 10. 2 7. 8 13,942 

Limited Access 17.4 10. 5 3.7 2. B 4,980 

Arterial 20. 1 12. 1 4.2 3. 2 5,741 

Lo ca I 11. 3 6. B 2. 3 1.8 3,221 

Tot a I Westchester 41. 2 30.6 10. 0 9. 1 7,215 

L imi ted Access 18. B 14. 0 4.6 4. 2 3,295 

Arter i a I 14. 0 10. 4 3. 4 3. 1 2,445 

Lo c n I 8.4 6. 2 2.0 1.8 1,475 

Total Richmond 23.0 23.4 6.0 10. 3 1 , 405 

Limited Access 0. 1 0. 1 • 0 0. 1 B 
Art er i a I 1 3. 7 13. 9 3. 6 6. 1 836 

Lo Ca I 9.2 9.4 2. 4 4. 1 561 

Tot n I Bergen 33.B 2 5. 2 9.4 6. 5 7,973 

Limited Access 5. 5 4. 1 1. 5 1. 1 1 , 293 

Art er i n I 20. 0 1 5. 0 5.6 3.9 4 ,731 

Lo C n I B. 3 6. 1 2. 3 1. 5 1,9 49 
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Table IV Continued 

Vehicle Mi I es of Travel 
VMT PER VMT 

SQUARE MILE VMT PER PER VMT PER VMT 
ROUTE TYPE {000} AUTOMOBILE PERSON AUTO TRIP END {000} 

Tot a I Middlesex• 31. 0 36.3 13.0 11. 9 6,038 
L i mited Access 7.9 9.2 3.3 3.0 1,534 
Arter i a I 16. 1 18.9 6.8 6.2 3, 144 
Lo ca I 7. 0 8. 2 2.9 2. 7 1,360 

Tot a I Greater Bridgeport 22. 8 32.3 10. 8 7.6 3, 199 
Limited Access 7. 1 10. 1 3.4 2.4 1,001 
Arter i a I 9.6 13. 6 4.6 3.2 1. 347 
Lo ca I 6. 1 8.6 2.8 2.0 851 

Tot a I Southwestern Fa i r fie Id 20. 8 32.9 13.0 8.3 4,317 
Limited Access 7. 5 11. 9 4. 7 3.0 1,563 
Arter i a I 8. 8 13. 8 5.5 3.5 1,813 
Loe a I 4.5 7.2 2.8 1.8 941 

Total Suffolk* 20. 5 38. 1 13. 1 9. 7 8,4113 
L imit ed Access 4.2 7.9 2. 7 2.0 1,738 
Arter i a I 10. 0 18.6 6.4 4. 7 4, 112 
Local 6.3 11. 6 4.0 3.0 2,568 

Total Ansonia-Derby 11. 9 23.8 9. 1 7.3 642 
Limited Access 2. 1 4.3 1. 6 1. 3 115 
Arter i a I 6.3 12. 5 4.8 3.9 338 
Lo ca I 3.5 7.0 2. 7 2. 1 189 
Tot a I Rockland 17. 9 33.9 12. 4 11.1 1. 897 
Limited Access 6.2 11. 8 4.3 3.9 658 
Arter i a I 7.9 15. 0 5.5 4.9 840 
Local 3.8 7. 1 2.6 2.3 399 

Total South Central 16. 4 36. 8 13.0 9. 7 6,033 
Limited Access 4.6 10.4 3. 7 2. 7 1, 702 
Arter i a I 8.2 18. 3 6.4 4.9 3,003 
Lo ca I 3.6 8. 1 2.9 2. 1 1,328 

Tot a I Mommouth* 13. 2 28.4 11. 2 8.9 3,505 
Limited 4ccess 2.2 4.8 1. 9 1. 5 592 
Arter i a I 6.4 13. 7 5.4 4.3 1,691 
Lo ca I 4.6 9.9 3.9 3. 1 1,222 

Total Somerset• 13. 3 35.2 14. 1 11. 0 1,864 
Limited Access 0.6 1. 5 0.6 0.5 80 
Arter i a I 9.3 24.7 9.9 7. 7 1,309 
Lo ca I 3.4 9.0 3.6 2.8 475 

Total Morris• 11. 7 31. 3 12.8 8.6 2,971 
Limited Access 0.9 2.3 0.9 0.6 218 
Arter i a I 7. 4 19. 8 8. 1 5.5 1,878 
L oc a I 3.4 9.2 3.8 2.5 875 

Total Urbanized Area 34.2 28.8 7.3 9. 1 119,940 
Limited Access 10. 3 8.6 2.2 2. 7 36, 130 
Arter i a I 16 . 0 13.4 3.4 4.3 56,080 
Lo ca I 7. 9 6.6 1. 7 2. 1 27,730 

• p o Rr l O N WI 1 H IN STU 11 Y AR E A 
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Table V 

Average Dai I y Volume Per Lane (00) 
Area Type 

CENTRAL 
BUSINESS URBAN: 
DISTRICT RESIDENTIAL, RURAL: 

AND COMMERCIAL. OPEN 
COUNTY OFF I CE AND INTERMEDIATE AND 

ROUTE TYPE AVERAGE BUILDINGS INDUSTRIAL RESIDENTIAL SUBURBAN 
Total New York 46 83 37 

Lim i t e d Acce ss 130 143 116 
Arter i a I 29 39 27 

Tot a I Kings 42 37 45 35 
Limited Access 122 116 141 
Arter i a I 28 37 31 25 

Total Bronx 45 37 78 
Limited Access 94 107 83 
Arter ial 25 25 35 

Total Queens 55 40 49 52 63 
Limited Access 138 142 135 138 
Arter i a I 29 40 33 26 25 

Tot a I Hudson 48 31 50 31 46 
Limited Access 83 82 91 
Arter i a I 39 31 41 31 38 

Total Essex 43 40 43 24 56 
Limited Access 103 87 120 
Arterial 34 40 37 24 36 

Total Passaic* 46 18 44 33 51 
Limited Access 86 86 
Arter i a I 42 18 44 33 44 

Tot a I Union 53 27 54 34 57 
Limited Access 110 88 1 30 
Arter i a I 45 27 50 34 42 

Total Nassau 45 34 29 61 
Limited Access 103 13 8 56 102 
Arter i a I 31 33 29 30 

Total Wes tchester* 36 27 38 45 34 
Limited Access 64 76 86 59 
Arter i a I 22 27 27 27 20 

Tot a I Richmond 19 30 22 17 
Limited Access 19 19 
Arter i a I 1 9 30 22 17 
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Table V Continued 

Average Daily Volume Per Lane (00) 
Area Type 

ROUTE TYPE 
Total Bergen 
Limited Access 
Arterial 

COUNTY 
AVERAGE 

45 
75 
41 

Total Middlesex* 46 
Limited Access 61 
Arterial 41 

Total Greater Bridgeport 31 
Limited Access 76 
Arterial 22 

Total Southwestern 
Fairfield 30 
Limited Access 66 
Arter i a I 21 

Total Suffolk* 
Limited Access 
Arter i a I 

Total Rockland* 
Limited Access 
Arter i a I 

Total Anson i a-Derby 
Limited Access 
Arter i a I 

Total South Central 
Lim i ted Access 
Arter i a I 

Total Monmouth* 
Limited Access 
Arter i a I 

Total Somerset* 
Lim i ted Access 
Arter i a I 

Total Morris• 
Lim i ted Acce ss 
Arter i a I 

Tot a l Urban i zed Area 
L i mi ted Acess 
Arter i a I 

31 
53 
27 

25 
40 
19 

21 
41 
18 

30 
57 
24 

33 
54 
29 

33 
26 
33 

32 
23 
33 

40 
83 
30 

• I',, Ii I I () N W I I H I N S I U I) Y A R I A 

CENTRAL 
BUSINESS 
DISTRICT 

ANO 
OFFICE 

BUILDINGS 

41 

41 

29 

29 

32 

32 

31 

31 

60 
143 
36 

URBAN: 
RESIDENTIAL, 
COMMERCIAL, 

ANO 
INDUSTRIAL 

53 
66 
51 

40 
85 
39 

34 
108 

25 

33 
77 
30 

42 

42 

31 
42 
31 

26 
47 
23 

37 
71 
34 

36 

36 

47 

47 

43 

43 

42 
101 
35 

INTERMEDIATE 
RESIDENTIAL 

41 

41 

28 

28 

50 
106 

25 

61 
97 
26 

31 

31 

32 

32 

28 
60 
27 

18 

18 

28 

28 

51 

51 

39 
111 

28 

RURAL: 
OPEN 
AND 

SUBURBAN 
41 
80 
33 

51 
6 1 

44 

28 
63 
19 

28 
62 
18 

29 
53 
22 

24 
40 
17 

20 
40 
1 7 

27 
54 
18 

33 
54 
28 

29 
26 
29 

28 
23 
29 

37 
7 1 
25 
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Table VI 

Average Speed (MPH) 
Area Type 

CENTRAL 
BUSINESS URBAN: 
DISTRICT RESIDENTIAL, RURAL: 

AND COMMERCIAL OPEN 
COUNTY OFFICE AND INTERMEDIATE AND 

ROUTE TYPE AVERAGE BUILDING INDUSTRIAL RESIDENTIAL SUBURBAN 
Tot a I New York 16 17 15 
Lim i ted Access 33 30 36 
Arter i a I 10 11 

Tot a I Kings 20 20 21 
Limited Access 36 35 37 
Arter i a I 16 15 17 

Tot a I Bronx 25 22 38 
Limited Access 39 39 39 
Arter in I 17 17 23 

Tot a I Ou e ens 25 10 20 27 34 
Lim i ted Access 37 33 38 37 
Arter i a I 18 10 16 1 8 27 

Tot a I H11dson 24 12 24 19 26 
Lim i ted Access 39 41 23 
Arter i a I 20 1 2 20 19 27 

Total Essex 24 12 21 19 37 
Limited Access 47 46 52 
Arter i a I 19 12 18 19 29 

Tot a I Pass a ic* 26 21 22 35 
Limited Access 48 48 
Arter i a I 25 9 21 22 32 

Total Union 28 14 25 21 35 
Lim i ted Acces s 54 52 55 
Arter i a I 24 14 22 21 29 

Total Nassau 28 21 21 36 
L i mi ted Access 40 37 38 41 
Arter i .i I 23 21 21 28 

Totn l We s tchester* 30 11 25 28 '.15 
Limited Access 43 45 38 44 
Arter i a I 22 11 18 2 1 26 

Tot a I Richmond 24 21 21 28 
Limited Access 38 38 
Arter i c1 I 24 21 21 28 

Tot c1 I Bergen 28 26 22 32 
Limited Access 44 41 46 
Arter i c1 I 26 25 22 28 

42 



COUNTY 
ROUTE TYPE AVERAGE 

Tot a I Middles ex• 34 
L imi te d Acc ess 54 
~rte r i a I 29 

To I u I Gr eater Bridg epo rt 26 
Limit ed Access 53 
Arter i a I 21 

To I a I Southwestern 
Fa Ir fie Id 29 
Limit ed Access 52 
Arterial 21 

Tot a I Suffolk* 32 
Limited Access 45 
Ar I er i a I 29 

To I a I Rockland• 35 
Limited Access 48 
Arterial 29 

Tot a I Ansonia- Derby 30 
Limited Access 48 
Ar I er i a I 26 

Tot a I South Cen Ir a I 27 
L i mited Access 50 
Ar I er i a I 22 

To I a I Mo nm outh* 33 
Limited Access 54 
Ar I er i a I 29 

To I a I Some rset• 33 
Limited Access 54 
Arter i a I 32 

Tot a I Mo rris • 32 
L i mi I e d Acc ess 52 
Ar I er I a I 30 

Tot a I Urbani ze d Ar ea 26 
Lim, l ed Ac cess 42 
Art e r i a I 21 

• P O Rll O N WI T HIN SlUOY A R I A 

Tab l e VI co n t i nued 

Average Speed (MPH) 
Area Type 

CENTRAL 
BUSINESS URBAN: 
DISTRICT RESIDENTIAL , 

AND CO~ERCIAL 
OFF I CE AND 

BU I LO INGS INDUSTRIAL 

15 27 
54 

15 26 

8 21 
55 

8 16 

9 18 
52 

9 16 

28 

28 

27 
45 
26 

18 
43 
15 

8 21 
45 44 

8 19 

23 

23 

28 

28 

27 

27 

14 21 
30 39 

9 18 

RURAL: 
OPEN 

INTERMEDIATE AND 
RESIDENTIAL SUBURBAN 

22 41 
54 

22 34 

33 34 
56 52 
18 27 

35 35 
55 52 
15 26 

26 35 
45 

26 30 

36 
48 
29 

23 34 
49 

23 31 

21 37 
52 51 
20 29 

24 38 
54 

24 33 

23 37 
54 

23 36 

33 33 
52 

33 31 

25 35 
39 45 
20 29 
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Table VI I 

Route Miles by Volume / Lane and Route Type 

AVERAGE DAILY 
VOLUME PER LANE 

RANGE 
0 - 749 

750 1,499 

1,500 - 2,999 

3,000 4,499 

4,500 - 5,999 

6 , 000 - 7,499 

7,500 - 8,999 

9,000 - 10,499 

10,500 - 11,999 

12,000 - 13,499 

13,500 - 14,999 

15,000 - 16,499 

Over 16 , 500 

Total Urbanized Area 

EXPRESSWAY 

5 

10 

82 

121 

153 

90 

86 

74 

52 

42 

42 

30 

56 

843 

ROUTE TYPE 

TWO-WAY 
DIVIDED 

14 

41 

143 

1 23 

78 

45 

37 

25 

19 

10 

543 

Table VIII 

TWO- WAY 
UNDIVIDED 

444 

801 

1,689 

992 

370 

112 

40 

15 

4,470 

Vehicle Miles of Travel (000) by Volume/ Lane and Route Type 

AVERAGE DAILY 
VOLUME PER LANE 

RANGE 
1,500 - 2,999 

3, 000 - 4,499 

4,500 - 5,999 

6,000 - 7,499 

7,500 - 88,999 

9,000 - 10,499 

10,500 - 11,999 

12 , 000 13,499 

13,50G 14,999 

15,000 - 16,499 

Over 16,500 

0 - 7 49 

EXPRESSWAY 
15 

57 

958 

2,603 

3,834 

3,034 

3,818 

4,246 

3,360 

3,048 

3, 13 2 

2,499 

75(.1 - 1,499 6,053 

Tot al Urban I zed Area 36, 131 

TWO-WAY 
DIVIDED 

38 

265 

2,071 

2,703 

2,215 

1,608 

1,598 

1, 198 

1, 1 82 

650 

319 

248 

13,995 

ROUTE TYPE 

TWO-WAY 
UNDIVIDED 

578 

2,810 

13,531 

12,810 

5,746 

2,218 

824 

445 

224 

149 

39,335 

ONE- WAY 
13 

57 

120 

53 

13 

3 

266 

ONE -WAY 
28 

210 

1,012 

901 

287 

150 

93 

70 

2,751 



This report was prepared by the highway plannin& 
unit under the direction of Edward F. Sullivan, 
Chief of Travel Analysis. It was written by Albert 
H. Woehrle, Jr., manager, Kozmas Balkus, transpor-
tation eniiineer, and J. David Jordan, tran1portation 
analyst. 




