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SYNOPSIS

Connecticut faces a big problem of conversion on 1ts main highway traffic
arteries. The main routes pretty generally still follow the historic lines and
grades of the first trails Heavy concentrations of traffic have created congestion
which can be relieved satisfactonly only by construction of new highways—
largely four lane divided express routes. This paper presents an analysis made
for one section of the State to determine, on the basis of onigins and destinations
of existing traffic, which of several alternative major improvements will pronide
the greatest relief of existing congested conditions and the amount of road user
benefits which would result from each alternative. The road user benefits result-
ing from savings 1n distance and time on the alternative improvements are finally
related to the annual cost of each, to provide an index of econom¢ worth.

For problems of congestion such as exist in Connecticut and other highly
developed areas, the benefits from savings in distance are bound to be small
They may even be negative The big benefits are savings 1n time, where time is
worth something to the vehicle owner or operator, and those intangibles resulting
from the substitution of a more pleasant and safe route of travel. These intangm-
bles are of great importance to those operators of passenger vehicles bound on
pleasure trips, shopping and to work—the same ones for whom time, as such, has
no positive value In the analysis deseribed, a time savings value 1s applied to all
vehicles, whether on business trips or not, and is justified on the theory that the
1mportant congestion relief factor 1s reflected 1n and may be measured indirectly
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by time savings.

We are entering in Connecticut an era in
which a great many of our major highway
arteries will have to be reconstructed on a new
pattern—a pattern determmed primarly by
the use of motor vehicles and not constricted
by the limitations of the existing road network.
It will be the era of multilane express highway
construction. It will constitute the big step
in the development of highway facilities,
needed so badly to bring our road plant to a
point of efficiency comparable to that built
into the motor vehicle. As we commence this
new era, our planning is of a most critical
nature, because to a large degree initial im-
provements in various areas of the State will
determine what will follow

Many of our main routes are still following
the path over which the first settlers trudged.
The hilly to mountainous character of our
State created the winding and undulating path
and this was perpetuated in the line and grade
of the road which followed. While adequate
for the horse-drawn vehicles and for the use of
moderate volumes of slow moving automobile
traffic, such roads have reached their elastic
limit when they become heavily traveled thor-

oughfares serving thousands of high speed
vehicles a day.

As statistical confirmation of the condition
of our major rural traffic arteries, we had from
our road inventory and traffic survey of 1938
and 1939, the following*

226 miles of two-lane highway carrying
traffic of over 4,000 vehicles a day (A
23 per cent increase 1n traffic from 1939
to 1941 raised the 226 mles to 303).

An average of five per mile of restrictions
on main roads which limited sight to
less than 1,000 ft.

12 per cent of the mileage of main roads on
curvature sharper than 6 degrees.

6 per cent of the mileage of main roads
on grades of over b per cent

The conditions cited deal only with rural high-
ways and ours is in large part an urban state.
The need for improvements does not stop at
the urban-rural lines and our planning must
take cognizance of the great need for adequate
urban arteres:

One very satisfying feature of our position
as we approach the new era of highway de-
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velopment 18 that we have not invested heavily
in these old roads Almost without exception,
they follow the original right of way and are
still, as best they can, serving traffic with the
two-lane surfaces constructed years ago. We
can, therefore, write them off as having given
great service to a form of transportation to
which they have been adapted but for which
they were not created. The new pattern of
major arteries can be cut to fit best the needs
of traffic mithout great concern as to what can
be salvaged from the existing routes.

ANALYSIS OF HIGHWAY TRAFFIC MOVEMENTS

After some interesting experiences with the
analysis of traffic movements, by which prewvi-
ously conceived plans for highway facihties
were found lacking in their ultimate service to
traffic, we have, in Connecticut, become con-
vinced that adequate highway planning re-
quires the fullest possible analysis of traffic
movements. Highway traffic and its impor-
tance to our way of hife are the real justifica-
tion for the high standard improvements we
are planning The motar vehicle owners in
our state are paying close to a quarter of a
billion dollars a year to own and operate their
vehicles That's big business Prowvision of
costly highway facilities is justified as a part
of that busmness, but 1t is the responsibility
of highway administrators to see that the
facilities develop therr maximum efficiency

In the approach to the problem of planning
the major facilities in Connecticut, we have
not found 1t possible to establish a standard
procedure; primarily because of the lack of
complete traffic data, but also because of the
variation i the problems and their complexity
However, in the process of working up tenta-
tive plans for major express highway improve-
ments between and through several of the
major communities 1n the State we have n
every case found the evaluation of existing
(pre-war) traffic movements absolutely essen-
tial to the logical development of plans for
those improvements. Proper location of such
facilities can be made only with a knowledge
of the individual trip movements making up
the traffic flow. Furthermore, the proper
location of such facihties and their improve-
ment to limited access, express highway stand-
ards will result 1n concentration of traffic that
will require maximum dispersion in the aty
centers Only through the proper planning
based on where traffic is going can this dis-
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persion be efficiently handled at aceess ponts
and the motor vehicles be expeditiously de-
hivered near their destination.

One of the most clear cut and simple prob-
lems we have undertaken to solve will be
described 1n detail. It involves the proposed
mmprovement of a new north-south route
through the Ansoma-Derby-Shelton area and
18 the study on which we have been able to
make the most comprehensive analysis. In
studying this problem we have attempted to
carry our evaluation to the point where the
economic worth of alternate improvements
could be gauged We have computed such
readily calculable road user benefits as would
result from alternate improvements and have
related these to the cost of such improvements,
thereby providing an index of their, economic
worth.

I wish to make it clear that we recognize the
need for greater refinement of procedures and
for additional factual information as a basis
for umt values. However, 1t should be equally
clear that regardless of the hmitations of the
study, the end result of such an analysis
assures that there will be thorough considera-
tion of the traffic that will use the facility.

THE ANSONIA-DERBY-SHELTON STUDY

The Ansonia-Derby-Shelton study was
undertaken originally to determine how much
traffic would be served by the reconstruction
of the main north and south route as a by-pass
of the urban area. When preliminary analysis
disclosed how little traffic could be diverted
to a by-pass, the study was expanded to
determine:

1. Which of several alternate improvements
would provide the greatest relief of exist-
ing congested traffic conditions, and

2 Which alternate route would return to
the road users the greatest benefit per
dollar of cost for the improvement.

The area covered by the study includes the
urban portions of the towns of Ansonia, Derby
and Shelton and their immediate environs
The total population of Ansoma, Derby and
Shelton 18 40,000 according to the 1940 census.
The area 18 located at the confluence of the
Naugatuck and Housatomec Rivers (See
Fig. 1)

The Naugatuck Valley which extends north
from the Ansonia-Derby-Shelton area, through
Seymour, Naugatuck, Waterbury and Tor-
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rington, is particularly noteworthy for the
industrial activity in these towns. The main
highway serving the Valley is Route 8. This
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The portions of Routes 8 and 65 covered by
the study constitutes a very vital link in the
over-all route from Waterbury to Bridgeport,
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Figure 1

route provides the connecting link between
the Valley communities and, via Route 65
from Shelton, makes connection to the Merritt
Parkway and provides a direct route to the
city of Bridgeport.

all sections of which are either planned for
reconstruction or have recently been improved.

This main north-south highway, with a sur-
face constructed from 20 to 30 years ago, on
alignment of much greater age, developed at
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the northern limit of the Ansonia-Derby-
Bhelton area a 1939 average daily traffic load
-of approximately 5,300 vehicles on Route 8.
Approaching the center of Derby, this load
increased to a maximum of 20,000 vehicles per
day on the Derby-Shelton Bridge. Con-
tinuing south the traffic load decreased from
20,000 to approximately 4,300 vehicles per day
at the southern limit of the area on Route 65.

The existing Derby-Shelton Bridge connects
the centers of these two towns and is the vital
highway Iink for the closely related communi-
ties on either side of the Housatonic River.
Since this bridge is the only highway crossing
between the Wilbur Cross Parkway Bridge,
six miles to the south, and the Stevenson Dam
crossing, six miles up the river, 1t is the con-
verging point for all traffic headed to or from
the Naugatuck Valley from pomnts southwest
of the nver. Like so many other heavily
traveled bridges at key locations, a traffic
bottleneck is created by the inadequacy of the
approaches, In both Derby and Shelton
these approaches are narrow streets in the
business centers. The almost continuous
parking leaves width only for one lane of
traffic movement in each direction Double
parking and maneuvering of vehicles to and
from curb parking positions frequently stall
traffic completely.

The heavy through traffic bound into and
out of the Naugatuck Valley naturally follows
Route 8 and 1n Shelton Route 65 The city
streets on either side of the bridge requure left
turns in both the north and southbound direc-
tions. Traffic signal lights are operated at five
mntersections on the route.

The need for the relocation of Route 8 away
from the traffic Lights, pedestrians, parked
vehicles and other traffic hindrances associated
with city streets, has been recognized for a
considerable time. The problem now 1s to
assure that the improvement undertaken will
provide relief for the “through” traffic and to
the maximum extent possible alleviate the
congestion for local traffic In other words,
the problem is to make certain that what is
done now will fit the ultimate pattern of major
traffic artenals, which are required for the
expeditious movement of highway transport

Three alternative locations have been con-
sidered for the proposed improvement Each
of the alternatives begins at a point on Route
65 in Shelton, about two miles south of the
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Derby-Shelton Bridge, and extends northly
for about five miles to a point on Route 8 just
north of the Ansonia-Seymour town lme.
(See Fig. 3.) Further description of the
alternatives will be given later.

THE TRAFFIC SURVEY

The State-wide traffic survey of 1939 and
the continuing “maintenance cost study’
traffic counts conducted by the Public Roads
Administration until April 1941, have pro-
vided a foundation for the analysis of traffic
movements 1 the Ansonia-Derby-Shelton
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Figure 2. Zones and Interview Stations in the
Ansonia-Derby-Sheiton Area

area. Supplemental traffic information has
been obtained through extensive origin and
destination interviews at stations around the
area and by traffic counts on the Derby-
Shelton Bridge. In addition, time and delay
field studies have been made on all existing
routes through the area which might be af-
fected by the proposed improvement.

Origin and Destination Survey. Interviews
were obtained from drivers leaving the An-
sonia-Derby-Shelton area on each of the state
routes. The locations of the interview sta-
tions on the various routes are shown
Figure 2, together with the zone breakdowns
made 1n the three towns and their relation to
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the urban portion of the area. The station
numbers, their location, the operating sched-
ule, the average daily traffic, and the number

TABLE 1

STATION LOCATIONS, HOURS OPERATED, AVER-
AGE DAILY TRAFFIC, INTERVIEWS
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of interviews obtained are shown m Table 1.
All interviews were obtained durmg the months
of February, May and June 1940.

The ongin and destination mterviews pro-
vided a sample of the traffic movements into
and out of the area. The sample was ex-
panded to values equal to the 1939 average

Location Hours operated

- -;' daily traffic and, with origins and destinations
s&lﬁ:{! £ =) ® classified by routes of entry and exit, or by
3 Toun & § zone withm the boundaries of Ansoma, Derby
o | 3| .| 55| §  and Shelton, 1t was possible to summarige the
& @ | A (4] < & traffic movements in tabular form. The
02 | o5 | Sheiton | 16| 24 | 16 | 4268 | 2421 ~ Summarizations are presented mn Tables 2, 3

o | & | Shelton, 16 1806 | 567 and 4.
({"E 06 | Sheion | (18| | me| s Timeand Delay Field Studies. On each of
range the existing routes in the area from which

18 | 3¢ | Derb 16 2 | us
4 | oo ggeltzn sl | o] 21, o3 traffic might be diverted to a new facihty, test
ymour runs were made in an automobile to measure
Total Interviews 8224  the running time and to determine the stops
- required on each section of the different routes.
ﬁxo't’..:pd;gtte‘:llﬁz Ao e A The test runs were made {o simulate average
TABLE 2

AVERAGE DAILY TRAFFIC IN 1939 THRU ANSONIA, DERBY, AND SHELTON
Including those trips which have both origin and destination beyond the humits of the Ansonia-Derby-Shelton area

Station of
Entry Vehicular Types

Station of Exit or Entry
Total

or Ext 02 o4

05° 10 11 13 14 15

02 Passen
Laght

Heavy
Busses

Cars
Medium
& Semitrailer

Passe: Cars 38
Light & Medium

Heavy & Semitraler
Busses

05 Cars 100 8
Iaght & Medium 12 2
Heavy & Semmtrailer 4

Busses

=
hg o

10 ann'ger Cars 2 2
Light & Medium
trailer

Heavy &
Busses

11 Passenger Cars 264 82
Light ﬁedlum 16 10
Heavy & Semitrailer 4

Busses

3535 ccoa|on

13 Passe Cars 40 40
Light E Medium 2 []
Heavy & Semmtraler

Busses

A R-18-1]

14 Pusenzer Cars 10 8
Light & Medium 2
Heavy & Semutrailer
Busses

16 Passe| Cars 1174 346
Light E Medium 132

Heavy & Semutrailer 82 54

Busses 18 2

10 20 386 18

-1

1958
212
14 150

2 28

Total 1900 610

100 36 11222 22 [ 0 3886

@ This station was no:rggmwd due to the construction on Conn 115 at the time of the survey. The figures shown were
o

derived from outbound which Ansonia th

gh station No 03.



TABLE 3
AVERAGE DAILY TRAFFIC IN 1939 BECINNING OR ENDING IN ANSONIA, DERBY, OR SHELTON
Including all traffic movements with one terminus 1n the zoned area and the other terminus outside the area

Ongin or Destination Station of Exit or Entry
Vehicular Types Total
Town Zone 02 04 10 11 13 14 15
Ansonia 1 Passenger Cars 301 67 7 518 259 9 763 1026
Light & Medium 28 7 2 44 9 108 198
Heavy & Semmtrailer 1 17 16 34
Busses 4 4
] Passenger Cars 328 47 808 251 9 699 2313
L1ight & Medium 4 13 2 129 11 3 117 319
Heavy & Semut: [3 21 21 2 38 87
Busses 28 4 32
3 P Cars 3 2 1 21 9 35
Iaght & Medium 1 3 1 5
Heavy & Semitrailer 1 1
Busses 0
' T 4 Pmngcr Cars 1 1 1 10 6 19
Light & Medium 1 1 1 3
Heavy & Semtrajler 1
Busses 0
5 Panengu Cars 1 18 17
Light & Medium 2 2
Heavy & Semitrailer 1 1
Busses 0
Derby | 1 Pnsenger Cars 507 200 88 1260 769 33 627 3344
Light & Medium 61 15 18 186 68 9 78 432
Heavy & Semutrailer 4 52 4 3 11 74
Busses 7 87 4 48
2 Passenger Cars 57 29 11 268 74 4 37 480
Light & Medium 8 2 2 35 3 52
Heavy & Senmtrailer 1 ] '] 19
Busses i1 19 2 32
3 Passe Cars 10 10 110 9 30 169
Light & Medium [ 22 3 8 39
Heavy & Bemtrailer 1 1
Busses 4 4
4 Pmenger Cars 2 3 28 35 7 75
Light & Medium 2 5 14 2 23
Heavy & Semuitrailer [}
Busses 1 1
Shelton 1 Passenger Cars 356 108 204 338 | 130 (] 131 1510
Laght & Medium 41 14 46 31 11 a1 10 180
Heavy & Semutrailer 1 21 33 21 86
Busses 2 2
2 Pnuenzer Cars 280 256 161 310 160 40 145 1361
Iight & Medium 33 15 17 30 11 9 17 132
Heavy & Semitrailer 2 3 4 2 4 15
Busses ] 2
3 Pmnger Cars 80 110 12 33 41 8 22 304
Light & Medium 2 '] [} 13 1] 4
Heavy & Semitrailer
usses 16 1 17
4 Passenger Cars 2% 20 [} 18 6 3 13 88
Light & Medium 5 4 1 1 1n
Heavy & Semitrailer 1 1
Busses 0
[ P Cars 79 6 ] 25 10 3 20 148
Light & Medium 18 2 2 1 23
Heavy & Semutrailer 1 1 2
Busses 0
] Plnenfr Cars P [ 16 13 5 1 10 76
Light & Medium 8 ] 1 1 16
Heavy & Semutrailer 1 1
Busses 0
7 P, Cars 32 8 5 9 3 7 7 1
Light & Medium 7 2 2 1
Heavy & Semitrailer 1 1
Busses 0
Orange Passenger Cars 63 17 80
(W of Sta. No, 11) Light & Medium 4 ] 13
our Heavy & Semtrailer 0
of Sta. No. 185) Busses 0
Total . 2368 1168 4 4657 1889 237 29356 13978
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conditions by “floating” with the traffic move-
menf. On each section numerous runs were
made, the minimum on any section being 7
and the maximum 31

The test runs were scheduled, according to
the density of traffic at various periods of the
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Alternative Improvements. Theoretically, a
complete analysis of the character attempted
in this study would require consideration of
every conceivable alternative improvement.
Obwiously this would be impractical because of
the voluminous amount of work involved.

TABLE 4
AVERAGE DAILY TRAFFIC IN 1630 BETWEEN THE ZONES IN ANSONIA AND DERBY AND THE ZONES
IN SHELTON®

Including only the zone to zone traffic crossing the Derby-Shelton bridge

Shelton Zones
Town Zone Vehicular Types Total
1 2 3 4 5 6 7

Ansoma 1 Pmenger Cars 1082 1054 178 58 93 47 32 2618
Light & Medium Trucks 103 100 28 4 (] 3 1 245

Heavy & Semtrailer 47 10 1 1 1 1 61

Busses 0

2 Passe Cars 1337 1328 218 73 116 59 40 3171

Light & Medium Trucks 154 150 39 [] 10 5 3 367

Heavy & Semitrailer 97 Iy 2 162

Busses 0

3 Pmenger Cars 14 14 2 1 1 1 1 34

Laght & Medium Trucks 2 2 1 5

Heavy & Semitrailer 1 1

Busses 0

4 Pnnenger Cars 9 9 2 1 1 22

Light & Medium Trucks 2 2 4

Heavy & Semitrailer 0

Busses 0

Derby 1 Passenger Cars 2251 2236 367 124 195 100 5341
Light & Medium Trucks 256 249 66 9 16 8 4 606

Heavy & Semitrailer 110 28 2 2 2 2 148

usses 10 10 2 1 1 1 25

2 Passenger Cars 296 204 48 18 26 13 [ 704

Light & Medium Trucks 32 31 8 1 2 1 1 76

Heavy & Semmtrailer 15 4 19

Busses 16 15 3 1 1 1 87

3 Passenger Cars 61 61 10 3 5 3 2 145

Light & Medium Trucks 12 1 3 1 1 1 29

Heavy & Semitrailer 4 2 []

Busses 0

4 Pusenger Cars 18 15 3 1 2 36

Light & Medium Trucks 4 4 1 ]

Heavy & Bemitrailer 1 1

Busses 0

Total 5910 | 5676 980 308 482 250 166 13772

¢ The traffic making up this table was not actually sampled by interview but was analyzed by correlation with the zone
to zone station interview records. The average daily traffic of 20,000 vehicles over the bridge provided a control value for this

correlation For example, 1n Shelton 1t was assumed that the percentage from each zone for the mter-zone
same as for the gone to station travel from Shelton zones through stations on routes leaving Ansonia and Derb,

¢ was the
That 18, we

assumed that the inter-zone travel crossing the bridge had the same distribution between Shelton zones as did the Shefton

gone to station traffic crossing the bridge

tribution of Ansonia and Derby zone to station travel crossing
, 1t was assumed there would be unmxformity in the relative distrabution of the

tablished for each zone on both sides of the bridge,

1kewise, distribution of zone travel in Ansoma and Derby was based on the dis-

the bridge With the percentage of zone to zone travel es-

trips, 1 e , a zone on one side with 25% of the inter-zone traffic was assumed to take 25% uniformly from each zone on the

other side of the brid,

Actual mnterviews oﬁbu zone to zone travel would have been obtamned but it was not felt that the abnormal traffic cond:-

tions of this year would provide a reliable measure of normal traffic origins and destinations The need
field data were obtained in 1940 as the t::&!)e of the final study changed consmiderably from the orig-
c

was not apparent when

nal 1940 problem, which was merely to estimate the volume of

day, so as to give weighted average results,
That 15, more runs were made during the
periods of heavy travel so that by taking
anthmetic averages of the results, the average
was weighted 1n proportion to the traffic pass-
ing at the various periods of the day.

for such interviews
which would use the proposed by-pass

Furthermore, 1t is recognized that regardless
of the refinement to which analyses of this
character are carried, the limitations on the
values used prevent development of precision
results. It is a case of taking a number of
reasonably representative possible alternative
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improvements and evaluating their potential
traffic service and gauging the comparative
road user benefits which would be developed.
These evaluations with the comparative costs
will give indices rather than precise answers.
But, the availability of such indices should
assure the creation of improvements planned
with full cognizance of their value to the road
users.

In the analysis of the problem three loca-
tions for the proposed improvement have been

TRAFFIC AND OPERATIONS

centers of Shelton and Derby and crossing the
Housatonic River approximately one-half mile
above the Derby dam. The area traversed
is but slightly developed for agncultural
purposes.

The rugged nature of the country 1s indi-
cated by the Housatonic River crossing which
will require a structure approximately 1,200 ft.
long, about 110 ft. above water level, and with
approach grades of 4.5 and 5 5 percent, each
approximately one-half mile in length. Addi-
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Figure 3

considered. Figure 3 shows the full length of
the three alternatives in their relation to the
existing state routes and the urban area
Figure 4 shows the disposition of grades at
intersecting roads and the proposed treatment
of access points for the center portions of the
three lines

Line A is definitely a by-pass route It was
so located when the problem was first given
detailed consideration in 1941 The line runs
through strictly rural territory throughout its
length, swinging to the west of the urban

Figure 4

tional grades of 1,000 t. or longer mnclude one
7 percent and two 5 percent grades. Align-
ment throughout the length 1s good, the sharp-
est curve on the lme as surveyed being 3
degrees The total length of Lme A 18 5.27
miles.

Assumptions made in analyzing Line A are-

1 Route 110 in Shelton would be separated
from the proposed improvement, with access
to the north provided only by single one-way
connecting ramps

2. Route 34 in Derby would be overpassed
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by the Housatonic River Bridge
is proposed at this route.

3. Access at grade would be provided at
Route 108 in Shelton and Hawthorne Avenue
i Derby.

4, The crossing of four additional roads of
minor importance would be made at grade.

Line B, as will be seen from Figure 3, is the
most direct of the three alternatives between
the established termuni. This location was
brought in for consideration when it was
recogmzed that Line A would provide little
service to local traffic. Line B, located only
in a general way, passes through the urban
portions of both Shelton and Derby, and
crosses the Housatonic River about one-
quarter of a mile below the Derby dam. The
urban sections traversed by this line are
neither extensive nor highly developed. In
Shelton the line 18 west of the center and in
urban territory for only approximately one-
half mile. Likewise in Derby the line 18 west
of the center and in urban development for
only a short distance. It continues north
skirting the edge of the developed portion of
both Derby and Ansoma

Line B traverses country almost as rugged
as does Line A for the portion in Shelton and
the river crossing. The remainder of the line
is through somewhat easier country. The
Housatonic River crossing will require a bridge
about 1,350 ft long and approximately 90 ft.
above the river  Bridge approach grades will
be approximately 3 and 5 percent, each for a
distance of about 1,500 ft. Additional grades
1,000 feet or more long are limited to about
3percent The alignment on this route would
be excellent. .

A ‘“‘connector” to provide a more direct
connection for Ansoma and Derby traffic is
proposed from the intersection of Atwater
Avenue and Seymour Avenue (Route 8) to the
intersection of Smuth and Cherry Streets in
Derby The existing city streets, namely
Cherry Street and Hawthorne Avenue, are
proposed to be utilized in their present con-
dition to jon the proposed “connector” to
Line B proper

Line B as tentatively laid out 15 4 99 miles
in length The “connector’” adds 0 28 mules,
making a total improvement of 5 27 milés

In analyzing Line B the following assump-
tions have been made:

1. Route 110 in Shelton would be separated

No access
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from the proposed improvement with access
to the north provided only by connecting
ramps

2 Route 34 n Derby would be overpassed
by the Housatonic River Bridge. No direct
connection 18 proposed to Route 34. -

3. Hawthorne Avenue in Derby, just be-
yond the north end of the Housatonic River
Bridge, would be underpassed with access pro-
vided by a single one-way ramp in the south-
east quadrant, by double one-way ramps in
the northwest quadrant, and by the extension
of the local street 1n the northeast quadrant.

4 Access at grade would be provided at
Route 108 1n Shelton

5. Seven additional local roads of mmnor
importance would be crossed at grade.

Line C was laid out to approach the centers
of all three of the commumties in the area as
closely as appeared practicable, with the reali-
zation that such a location would naturally
serve the greatest volume of traffic. Intensive
property development seemed to preclude a
close approach to the Ansoma center, but it
was possible to get a location which tapped the
principal connecting street between Ansonia
and the other two communities. Line C
passes quite close to the centers of Shelton and
Derby and much closer to Ansoma center than
do either of the other alternative routes.
(See Fig. 3)

The Line passes east of Shelton center and
crosses the Housatonic River about one-
quarter mile below the existing Derby-Shelton
Bridge. It continues through Derby just west
of the railroad station, veers to the west under-
passing Seymour Avenue, Route 8, at the
ntersection of Atwater Avenue, and then runs
northwesterly to the high and open ground
west of Sherman Avenue After overpassing
Davision Street, Line C comncides with Line B
for 12 miles to the northern terminus of the
project.

From the standpomt of topography Line-C
is much more favorable than the other alter-
nates, the terramn east of the existing route
being much less rugged than that to the west.
While this hine, as in the case of Line B, had
not been definitely located, 1t appeared that
good alignment would be obtained with the
sharpest curve about two degrees. Grades
would be moderate with a maximum of 4 per-
cent for lengths of 1,000 feet or more

~
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Line C as tentatively laid out is 5.49 miles
in length.

In the evaluation of Line C the following
assumptions were made:

1. Access at grade would be provided at
Prospect Avenue in Shelton, at which location
only nght turns would be permitted in each
of the four quadrants.

2. Route 8 in Shelton would be separated
from the proposed improvement with access
provided by single one-way ramps in each of
the northeast and northwest quadrants, to and
from the river crossing only.

3. Route 34 m Derby would be separated
with access provided by single one-way ramps
in each of the four quadrants.

4. Access would be provided at the junction
of Seymour Avenue (Route 8) and Atwater
Avenue in Derby by means of single one-way
ramps in the east and south quadrants only.

5. Grade separations without access would
be provided at Division and Coram Avenues
in Shelton and at Hawkins and Division
Streets in Derby.

6. Five additional local roads of minor im-
portance would be crossed at grade

The points of access which have been se-
lected on each of the above lines form the
basis of the following development of traffic
densities and corresponding benefits.

BENEFITS

The total benefits derived from any given
highway improvement may be grouped basi-
cally as (1) direct road user benefits, and (2)
general community benefits. The road user
benefits in turn include (1) savings in oper-
ating costs and (2) relief from congestion as
reflected in greater riding comfort, freedom of
movement and related values. We have at-
tempted to establish reasonable and practical
measures of these road user benefits. General
community benefits will be obtained from
almost any improvement and it would be
reasonable to expect that improvements which
give materially greater road user benefits will
give greater general community benefits. In
any case, we have not attempted to evaluate
the community benefits.

Savings in operating costs can be reasonably
well established to the extent that they repre-
sent savings through shortened travel distance.
Such savings will accrue to all types of vehicles
regardless of the purpose of their use and in
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our analysis have been set up as one of the
major benefit evaluations and are hereafter
referred to as distance savings. The other
major benefit evaluation we have made is of
time savings. These represent savings in
operating costs for commercial vehicles and
for passenger vehicles on business trips. For
passenger vehicles used for pleasure, on shop-
ping trips or to and from work, the time
savings evaluation as here used represents an
indirect measure of those intangible but impor-
tant benefits developed because of the relief
from congested conditions. There are addi-

TABLE §
BASIC COST DATA—LIFE AND SALVAGE VALUES
Trucks
Passen-
Light | Heavv
é::" i & Semi-
Medium | trailers
Coet (new), dollars 950 1,725 8,500
Annual Mile 10,648 {10,820 [17,490
Miles per Gallon 15 25 10 98 5 44
Average Life, years 8 -_ -_—
Salvage Value, per cent 10 —_ -
TABLE 6
MILEAGE ELEMENT COSTS
(Cents per mile)
Trucks
Mileage Elements e
1leage Elemen senger ht | Hea
Cars & Me- |& Sems-
dium | tralers
Gasoline at 18 cents 118 — —_
Gasolme at 16 cents 3::' g:ll — 146 2 94 |
Qil at 25 cents per qt 019 —_ —
Oxl at 13 cents per qt —_— 017 033
Tires and Tubes 023 090 2.00
Deprecistion (61%) of | |38
reciation - —_
Depreaiation (106%) — | 188 | 500
Totals » 28 630 |13.

tional savings in operating costs which may be
developed because of the ehmination of traffic
stops and the improvement of grades, align-
ment and road surface These have been
roughed out but are not included in the final
evaluation

Distance Savings for each of the three alter-
native lines have been determmed by applying
a distance saving unit value to those traffic
volumes which would be provided a shorter
travel distance by utihzing the proposed
facihty than when following the existing route.
The data upon which this distance saving umt
has been based are given 1n Tables 5, 6 and 7.

o
-
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The following example will serve to 1illus-
trate the procedure employed in determining
the distance savings shown 1n the following
summaries for each line Through north and
south traffic on Routes 8 and 65 passing
through stations 02 and 15 was found to cover
5 53 mules over the existing route between the
established termum of the study. This same
traffic would travel 527 miles between the
same termim1 on Line A Thus a saving of
026 mules is provided by Line A over the
existing route for traffic operating through

TABLE 7
ANNUAL MILEAGE CODEITLSEPER DAILY VEHICLE
Cents| c o
T, omputation se
ype ﬁﬁ;
Passenger Cars 28 %831_‘;865 = $10 33| $10
Light and Medium
Trucks T | 630 | 830X 365 _ ey ol g2
100
Heavy Trucks & Sem-

13 g7 |13 87 X 365

$30
100 $50 63

trailers

TABLE 8
DISTANCE "SAVINGS, LINE A (1939 SUMMARY)
Trucks
Ty pe of Ongin and é ,g Total [Total
tination g g 3e o o
= -8.§ :._;
BEARE
(Y = -4}
%
Station to Station 84,100 $1,000| $1,100] $6,200} 78
Station to Zone 9001 300 0 1,200 15
Zone to Zone 500 100 800 7
Totals $5,500{ $1,400] 81,100| $8,000] 100

stations 02 and 15 Table 2 shows that 1,174
passenger vehicles is the average daily pas-
senger car traffic between these two stations.
The distance saving unit for passenger vehicles
developed above is 810.00 per vehicle per male
per year Therefore, the annual 1939 distance
savings for passenger vehicles between stations
02 and 15, are 1,174 X 026 X 310 00 per vehi-
cle per mile per year or 83,052 This same
procedure has been used for light and medium
trucks and heavy trucks and semitrailers,
using, of course, the appropriate distance
saving unit for each class of vehicles Travel
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by other types of origin and destination was
treated simlarly for each alternative lne.
The distance loss in dolla:s for any given route
has been 1ncluded only 1f that same route pro-
vides a greater time savings than distance loss.
There are no routes which provide a distance
savings and a time loss.

Line A The 1939 summary of the esti-
mated distance savings for vehicles which
could be expected to use Line A, B, and C by
type of origin and destination 1s given 1n
Tables 8, 9, 10

TABLE 9
DISTANCE SAVINGS, LINE B (1939 SUMMARY)
Trucks
Type of Origmn and 5 E Total | Total
Destination g g (3= of of
B | a2 | s
=8 | &%
=
§ o= | §%
[ _ =
%
Station to Station $7,200) $1,900| $2,500/$11,600] 72
Station to Zone 3,600 600, 4,600| 28
Zone to Zone 0 0 0 o o
Totals $10, 50| sz,wol sz,soolsw,zoo| 100
TABLE 10
DISTANCE SAVINGS, LINE C (1939 SUMMARY)
Truecks
Type of Ongin and g E Total | Total
Destination = - o otal
& |as | 25
é 2% | 23
ws | §&
=] -4}
%
Station to Station $2,6001 $600| $900f $4,100] 25
Station to Zone 3,700] 1,200 600| 5,500! 33
Zone to Zone 5,100{ 1, 400 7,000, 42
Totals 811,400 $3,300] $1,000[816,600| 100

Time Savings for each of the three alternate
Lines have been determined by applying a time
saving unit value to the same traffic volumes
as described under distance savings, which
could travel between any two given zones,
stations, or combination of zones and stations,
1 a shorter period by utihzing the proposed
improvement than when following the existing
route.

A great deal has been wnitten concerming the
value of time savings to the operator of a
passenger car. If an individual 1s driving his
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vehicle for business or 1s the hired driver of a
passenger vehicle engaged on busmess, the
savings in tinie has a definite value. For
example, a salesman whose salary is $2,400 per
year and who works 50 weeks at 48 hours per
week will provide his employer a basis for
realizing defimite value from travel time saving
~—in this case $1 per hour for salary. How-
ever, in the case of the majority of the passen-
ger vehicles which are on pleasure trips, or
bound to or from work, or shopping, time as
such, may be worth little or nothing.-

In our analysis as here deseribed we used an
average value for time savings for all passenger
cars of 60 cents per hour. This value 1s con-
sistent with what has been used by various
authorities in the analysis of traffic for pro-
posed toll facilities, and it is understood the
results following completion of the toll facili-
ties have justified its use.

Figure 5. Relation of Parkways to U. S. Route 1
and Shore Communities

For passenger vehicles used for business,
60 cents is undoubtedly a very conservative
value. We believe that as a measure of con-
gestion relief for passenger cars not on busi-
ness, 60 cents per hour 18 a reasonable average
value. We are planning in Connecticut to
develop some information which should shed
further light on this factor. 'We have recently
obtained data from vehicles using the toll
bridge across the Connecticut River at Hart-
ford, where there 18 an alternative free bridge.
These data are now being analyzed. In addi-
tion, on completion of the Ansonia-Derby-
Shelton project after the war, we plan to
conduct & simultaneous traffic origin and
destination survey on the new and old bridge
crossings between Shelton and Derby The
reasonableness of our values will then be
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checked directly on a project for which they
have been used

In connection with this question of “time
savings” as a measure of congestion, the
Merntt Parkway in Connecticut presents an
example, which would provide a great deal of
significant data if the traffic movements were
determined and analyzed in comparison with
traffic movements on the alternative route.
The Parkway, with 1ts connections to U. S 1,
via the Hutchinson River Parkway to Pelham
Manor in New York, and the Milford Park-
way, just west of New Haven in Connecticut,
provides an alternative route of travel for
passenger cars roughly paralleling U. 8. 1 for
about 50 miles—50.33 on U. 8. 1 and 54.68 on
the parkways. Numerous connections are
provided to the shore cities and towns, and
to U. 8. 1, along the entire length of the park-
ways, and in all cases use of the parkways
from the mntermediate shore communities in-
volves proportionately greater travel distances
in inverse order to the length of parkway used
in any individual trip. (See Fig. 5.)

Use of the entire length of parkways in-
volves payment of two ten-cent tolls. The
increased travel distance which amounts to
4.35 miles adds further to the increase in cost
of travel over this route, as compared to
U. S 1, although there may be some compen-
sation n lower gasoline consumption on the
parkways! For trips between ntermediate
ponts off the parkway, users may have to pay
but one toll or possibly none, but will, as
pointed out previously, have to travel propor-
tionately greater distances than over U. S. 1.

Although we do not now have the data we
should like to have regarding use of the park-
ways as alternate congestion free routes, it is
believed that with rare exceptions all passen-
ger cars bound between points beyond the
parkway termini use this facility in preference

1 Test runs conducted in 1939, and reported
in the Highway Research Board Proceedings
of that year (Vol 19) by Professor A J. Bone
of Massachusetts Institute of Technology,
mdicated for the test vehicle the saving in per
mile- gasohne consumption on the parkway
would exactly offset the increased distance of
4 35 miles insofar as total gasoline consumption
is concerned A subsequent increase in the
posted speed himit on the Merntt Parkway
probably increased the average speed and
thereby the rate of gasoline consumption per
mile on the parkways
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to U S.1. Innormal times these vehicles are
largely bound on pleasure trips so that the
time saved cannot be assigned positive value.
By using the parkways, congestionon U. 8 1
18 avoided to the extent that on the average
the longer parkway route can be traveled in
about 40 min less time. On this basis and
assuming that the 20 cents for the two tolls
represents the minimum additional cost for
use of the parkways, it appears a mmmum
value for “time savings” as a measure of con-
gestion relief can be assigned at one half cent
a minute or 30 cents an hour Obviously,
different individuals, and the frequency of use
of a facility will result m a difference in indi-
vidual values, but apparently they would go
up well over 30 cents on the average. As an
example, an individual told me that he was
using the parkways, in normal times, two or
three times a year on trips from Washington
to Massachusetts, and that, while his time on
these trips was not worth anything, he would
pay many times the current toll rate to avoid
the congested U 8. 1.

For trips usmng only portions of the parkway
all sorts of conditions of saved time versus
increased distance would be obtained. Some
time I hope we will be able to tap this mine of
information through the mnterviewing of users
of both the parkways and U. 8. 1.

The data upon which time saving unit values
for trucks have been developed are given in
Tables No. 5, 11 and 12. The total annual
time savings as shown in Table No. 11 are
converted to an average hourly value on the
basis of 50 weeks of 48 hours each, or 2,400
hours per year. Thus, for light and medium
trucks, $2,077/2,400 = $0 87 per hour; heavy
and semitrailers, $3,501/2,400 = $1.46 per
hour.

Average over-all speeds for the proposed
alternate improvements have been assumed as
follows. Values are in miles per hour.

Bridge or | Brnd

All Other
Any One|Plus One
Lines Internal | Internal Ctondl-
Section | Section | 008
Passenger
A, B, &C 30 35 45
Connector —_ - 25
All Commercial
A,B&C 25 30 40
Connector - - 25
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The following example is given to outline
the procedure employed in computing the
“time savings” which are summarized in
Tables 13, 14 and 15 Considering the same
route used in the previous example of distance
saving, namely, through north and south
traffic between stations 02 and 15, the average

TABLE 11
FIXED (TIME) COSTS
(Per Year)
Trucks
Fized Elements | Gare (for
1x en! ars (for
Busmess) | Light & Hg:l\;yl_&
Medium traalers
Interest at 6% * $28 50 $52 00 | $105 00
License 7 36 19 50 101 00
Insurance 45 00 145 00 220 00
Garage (Storage) 48 00 60 50 103 00
Driver’s Wages 2,400 00 | 1,800 00 | 2,880 00
Totals $2,528 86 |$2,077 00 [$3,501 00

TABLE 12

ANNUAL FIXED (TIME) COSTS PER DAILY
VEHICLE MINUTE

Cents
Vehi
Type celhx- Computation Use
e
Hour
60 ., 365
Passenger Car oo-a-oxﬁo=saos $3 50
Light & Medium Trucks | 87 [-F X 395 _ ¢5 29 | 85 00
60 100
Heavy Trucks & Semi-
era us }2 x =888 2000

TABLE 13
TIME SAVINGS, LINE A (1939 SUMMARY)

Trucks
T f O d é E
ype ol rigin an Q
Destination 5 g g Total |Total

2 192 |35

=8 | 25

BEEARE
& | A m

%

$22,000 $3,000i $3,200/$20,100] 84
3,800 300 0| 4,100 12
1,100, 100 100| 1,300f 4

sz7.soo| $3,400| &1.3oo|m.soo| 100

Station to Station
Station to Zone
Zone to Zone

Totals

travel time over the existing route between the
established termini was found to be 12 2 min
The estimated travel time between the same
termum over Line A, obtained by dividing the
estimated distance of 527 mules by the as-
sumed average over-all speed of 45 miles per
hour, is 70 min. Thus Lime A provides an
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estimated time savings of 52 min. Multi-
plying this savings in time of 5.2 min. by the
1,174 passenger vehicles involved and by the
time saving unit developed above for passenger
vehicles ($3.50 per vehicle per minute per
year) the estimated annual 1939 time savings
for these passenger vehicles is $21,366 Again,
this same procedure has been utilized for other
classes of vehicles and other types of travel as
station to zone and zone to zone for each
alternate hne.

TABLE 14
TIME SBAVINGS, LINE B (1039 SUMMARY)

Trucks
Type of Or d <§ g
N an
yp]ehm ;gm 8 QE ﬁE Total |Total
[ 2.§ g.=
§ |52 |sE
[ w3 <}
%
Station to Station  [$28,800] $3,900| $4,500(837, 500 58
Station to Zone 18,200, 2.100| 80| 21,100 33
Zone to Zone 4,900 500 300 5,700 9
Totals su1.ooo| $6,800] ss.eoo]m.soo] 100

TABLE 15
TIME SAVINGS, LINE C (1939 SUMMARY)

extent of congestion and the resultant delays
on any given road in 1939 will be increased
with an increase of traffic. Field measure-
ments show that congestion on two-lane urban
highways may increase as much as 100 percent
for an increase of traffic from 600 to 900 vehi-
cles per hour, an increase of but 50 percent in
traffic* While in this study no attempt has
been made to compute such total potential
congestion, it must be recognized that with
the expected normal increase of traffic, con-
gestion of a far greater magnitude will exist
over the 1945-1975 period than has been esti-
mated. As a result the monetary values of
benefits for time saved will actually be much
greater than those estimated.

TABLE 16
TOTAL SAVINGS

Savings LmneA | LineB | LineC

Distance
Time

Totals (1939)

$8,000 | $16,200 | $16,600
34,500 64,300 | 114,800

| 842,800 | 880,800 | $131,400

TABLE 17

Benefit Line A I Line B I Lme C

Trucks
Type of O, d é g
'ype of Origin an

Dutmllf..;on a *g fs Total (Total

-] z.z‘f g._,

§ |53 | a8

[ =] -]
%
Station to Station  [$34,500( $4,400]85,300( $44,200( 38
Station to Zone 26,000 3,500 1,200 30,700 27
Zone to Zone 33.800] 4,600( 1,500f 39,900{ 35
Totals so4.soo|m,5oo|ss.m|su4.soo| 100

The 1939 summaries of the estimated TIME
SAVINGS for vehicles which could be expected
to use Lines A, B and C by type of origin and
destination are given in Tables 13, 14, 15.

No attempt was made in computing delays
over existing routes to determine and utilize
values representative of the average year of
the retirement period The average annual
benefits developed will be merely the measure
of congestion as developed by the 1939 traffic
count, expanded only to account for the ex-
pected normal increase of traffic. However,
1t is a well known fact that the degree or

Elimination of Traffic Stops $4,500| $9,000
Rise and Fall Savings —2,500] —1,500
Gradient Savings —2,000| —1,500
Algnment Savings 1,500
Roadway Surface Savings 1,500

Totals (1039) | $3.000 | $11,000] 822,500

$17,000
—1,500
—1,000

Summary of Distance and Time Benefils.
The total annual benefits (distance savings
and time savings) for each of the three pro-
posed locations are given in Table 16.

Other Benefits. Approximate savings for

. several additional benefits are tabulated to

show thewr magmtude (Table 17). Since they
have been largely derived from theoretical
data, without sufficient supporting factual
data and coverage, details are not given and
the results have not been used in the final
analysis Values are per year.

Additional benefits due to the possibility of
a reduction in accident costs have not been
computed due to the lack of supporting factual
data

The net effect of all benefits other than the

2 Current study of Hartford-New Britain
traffic
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time and distance savings evaluated would not
be reflected in the same degree to each of the
alternate lines. The degree to which each
alternate line would be benefited would have a
relation to the amount of traffic carried by
each line, and it seems likely that between
lines these benefits would vary in the ratio of
their traffic raised to some power greater than
one.

TRAFFIC ESTIMATES

It is axiomatic that the alternative which
will attract the greatest volume of traffic, due
to time and/or distance savings, will in turn
provide the greatest rehef of existing congested
traffic conditions, not only in respect to those
vehicles using the proposed facility, but also
to those vehicles which remain on the existing
street system and operate under lower traffic
densities.

The foregoing analysis of distance and time
savings provides the basis for determining the
amount of traffic which can be expected to use
each of the alternate lines. Vehicles oper-
ating between any two termini, that is station
to station, station to zone, or zone to zone,
have been estaimated as using a new facility
only if the time saving and distance saving
together provide a net saving. The summa-
tion, therefore, of the traffic which has de-
veloped the time and distance savings shown
previously represents the amount of traffic
that can be expected to use each of the three
proposed facilities. These traffic volumes, as
of 1939, are shown by means of traffic bands
in Figure 6 for each line. A single band is
used to denote the summation of travel in
both directions.

Line A will attract approximately 2,200
vehicles on the river crossing, thus leaving
17,800 vehicles, or 89 percent of the 1939
traffic of 20,000 vehicles, to use the existing
river bridge.

Line B will attract approximately 4,200
vehicles on the river crossing, thus leaving
15,800 vehicles, or 79 percent of the 1939 traffic
to use the existing river bridge.

Line C will attract approximately 9,500
vehicles on the river crossing, thus leaving
10,500 vehicles or 53 percent of the 1939 traffic
to use the existing nver bridge

Certam general charactenstics of peak traffic
movements bave been deduced from data ob-
tained by continuous automatic traffic coun-
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ters on routes which carry similar traffic
(heavy commercial traffic with little recrea-
tional use). The 30th from the highest
hourly traffic density, during the year, which
is used as a criterion of design in Connecti-
cut, can be expected to range from 12 to 15
percent of the average daily traffic on the

ESTIMATED 1939 TRAFFIC
o

ALTERNATE IMPROVEMENTS :

™ /RN

ANSONIA-DERBY-SHELTON AREA 47 HHi

TRAFFIC SCALE
L] JO000 1000

¥ eso0

Figure 6

end sections of all three alternatives. This
same range can be expected on all other sec-
tions of Line A. The 30th highest annual
peak hour over the mternal sections of Lines B
and C, and more particularly the river crossing
sections, should range from 9 to 12 percent of
the average daily traffic. These values when
applied to the estimated average daily traffic
provide & basis for the establishment of ulti-
mate design standards and for the planning of
initial stage improvement

Estimoted Traffic Growth The foregoing
analysis 15 based on traffic for the year 1039.
Expenience has demonstrated that 1t is neces-
sary to plan for future traffic requirements if
early obsolescence is to be avoided. It has
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been necessary to retire from service many
roads still structurally sound, but inadequate
to carry the character and volume of traffic
which has developed.

It is beheved that with the elimination of
such factors as inadequate width, poor align-
ment and excessive grades, which have tended
to shorten the useful lfe of most of our
primary highways in the past, the anticipation
of a useful life of more than 30 years 1s not
unreasonable. In this study 30 years was
used as the period over which the cost of the
improvement will be retired or amortized

In assuming a 30-year retirement life for the
improvement, every effort must be made to
anticipate the traffic requirements over that
period. Consideration must be given to (1)
“induced traffic” or the extent to which addi-
tional traffic may be drawn to the improve-
ment because of its superior quality and (2)
the estimated normal traffic growth.

Induced Traffic The creation of new traffic
by the provision of a superior facihty 18 de-
pendent primarily on the extent to which
conditions in the past have restramned traffic
movements and by the extent to which other
developments of superior facilities in the future
may either aid or compete with the one under
consideration

In this respect the Ansoma-Derby-Shelton
section of Routes 8 and 65 1s but one unit in
the important Naugatuck Valley route (Water-
bury to Bridgeport) all of which 1s either bemng
reconstructed or planned for reconstruction to
high standards. Induced traffic generated by
the over-all improvement will use any one of
the three alternates in the Ansonia-Derby-
Shelton section. The amount of local traffic
which may be induced to use this improve-
ment will depend upon which alternate 1s con-
structed By comparison with other facilities
of this character, both 1n and out of Con-
necticut, it appears that induced traffic of
5 to 10 percent could be expected However,
while such an increase is anticipated, its
magnitude is not great enough to affect the
results of this study It will not, therefore,
be added as an increment in the final analysis.

Normal Traffic Growth. In order to provide
a basis for estimating the anticipated growth
of traffic over the assumed 30-year retirement
period of the improvement, use has been made
of the trend study—*“Trends of Motor Vehicle
Registration and Use,” previously made by
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the Connecticut Highway Planning Survey.
This study is based on the correlation of a
number of contrbuting factors. Figure 7
shows the results graphically. The weighted
average annual traffic for the 30-year retire-
ment period of the improvement is 153 percent
of the 1939 average daily traffic. The annual
traffic at the end of the retirement period,
1975, is estimated at 160 percent of the 1939
traffi

c.

Attention 18 directed to the fact that the
traffic growth as estimated above is for normal
traffic growth only. It does not provide for
any radical change mn the vehicle, or more
particularly for any major improvement in
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Figure 7. Traffic Index 1939 = 100

vehicle operating costs. However, there 18
support for a belief that the post-war auto-
mobile will provide more economical perform-
ance, n both gasolne consumption and tire
wear, than anything we have experienced to
date. Such developments could result in a
more rapid growth of traffic than estimated.

COSTS

Proposed Design. As a basis for computa-
tions of costs, 1t 1s proposed to acquire rights
of way over the entire length of the project
adequate for ultimate provision of a 4-lane
divided highway. In rural areas this width
is assumed to be 300 ft. and in urban areas,
120 ft Construction costs are based on pro-
viding a 22-ft. roadway where the estimated
1939 average daily traffic is 3,700 vehicles or
less. On these two-lane sections, the esti-
mated 30th highest annual peak hour traffic
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does not exceed 600 vehicles as of 1939. (If
construction is deferred for some years and
there is obtained a sharp increase in traffic,
it may be desirable to increase the extent of
four-lane construction.) A 4-lane divided
highway is proposed for all sections on which
the 1939 average daily traffic 1s 7,000 vehicles
ormore On these dual sections the estimated
30th highest annual peak hour does not exceed
1,200 vehicles There are no sections that are
expected to carry more than 3,700 and less
than 7,000 vehicles per day for 1939 traffic
volumes. A 4-lane divided facihty providing
two 24-ft. roadways is proposed for all
Housatonic River bridges

It is proposed that access to the new 1m-
provement be controlled. Only through such
control can the full value of the facility as a
traffic artery be preserved.

Right-of-Way Cost. The estimated cost of
right-of-way for Line A, exclusive of reservoir
and transmission line, is as follows
Vacant land, road frontage and acreage $25,550

Residential property, land with build-
ngs 20,350

Commercial properties 17,000
Acqusition and contingencies (16%) 9,435

Total cost—Line A $72,335
Annual cost over 30-year period $2,400

The estimate of cost of nght-of-way for
Line B, exclusive of city park and two trans-
mussion lines, is broken down as follows.

Vacant land, road frontage and acre-

age $25,870
Residential property, land with buld-
ngs . 20,750
Commereial and industral property 75,800
Acquisition and contingencies (15%) 48,363
Total cost—Line B §370,783
Annual cost over 30-year period $12,400

The estimated cost Pf night-of-way for
Line C, exclusive of two transmission lines, is
as follows:

Vacant land, road frontage and acre-

age $53,950
Residential property, land with build-

ngs 279,200
Commercial and industnal property

100,150

Acquisition and contingencies (15%) 64,995
Total cost—Line C $498,295
Annual cost over 30-year period §16,600

Construction Costs A low level bridge has
been proposed on Line C even though the
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head of navigation on the Housatonic River
is designated as being above the proposed
location of this crossing. Vertical clearance
for river navigation will be considerably greater
than that which exists at the present railroad
and highway bridges a short distance up
stream. Unit prices for river structures are
based on pre-war prices.

Estimated construction costs of each alter-
native line are as follows:

Line A—Length 527 mles—22-ft. concrete
pavement—10-ft shoulders.

Grading $388,000
Drainage 116,000
Minor structures 31,000
Pavement 236,000
Railing and fences 26,000
Route 110 structure 70,000
Route 110 ramps 30,000
Housatonmie River Bnd%e 691,000
(1,200 ft —57,600 sq ft at $12 per

8q. ft )

Total cost—Laine A $1,588,000
Annual cost over 30-year period $52,900

Line B—Length 4 99 miles—3 85 miles of 22-ft
concrete pavement and 0 88 miles of dual
lane 24-ft concrete pavement Connector
—0 28 miles of 38-ft concrete pavement

curbed.
Grading $450,000
Drainage 126,000
Minor structures 31,000
Pavement 277,000
Railings and fences 26,000
Hawthorne Ave structure and
ramps 110,000
Route 110 structure 70,000
Route 110 ramps y
Connector to Atwater Avenue 40,000
Housatonic River Bridge 778,000
(1,350 ft —64,800 sq. ft. at $12 per
sq ft.)
Total cost—Line B $1,938,000
Annual cost over 30-year period $64,600

Line C—Length 5 49 miles—3 49 mules of 22-ft.
concrete pavement and 1 59 miles of dual
24-ft concrete pavement (using the same
unit costs per mile as estimated for Line B)

2-Lane—3 49 miles at $158,000 per

mile 1 000
Dual lane—1 §9 miles at $300,000

per mile 477,000
Division Avenue structure 70,000
Prospect Avenue ramps 40,000
Coram Avenue structure 70,000
Route 8 ramps (Shelton) 40,000
Railroad structure (Main Line) 70,000

Route 34 ramps 60,
Railroad structure (Spur Line)
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Route 8 at Atwater Ave structure
& ramps*
Hawkins Street structure
Division Street structure
Housatomc River Bridge and via-
ducts
(550 ft —26,400 sq ft at $12 per
8q ft. —$316
(1,650 ft —79 200 sq ft. at $8 per
sq ft. ,800)
Total cost—Line C

Annual cost over 30-year period.

180,000
70,000
70,000

950,000

$2,688,000
$89,600

Maintenance Costs. Annual maintenance
costs for 2 and 4-lane roadways and for the
bridges have been prepared from cost data on
comparable facilities Summaries of the
annual maintenance costs for each alternative
are:

Lne A
2-Lane roadway = 5.04 ml at $800 per mlle = “.082
Bridge and vmduct. 022 m _4,400
Totals 527 mu. = 8,432
Use  $8,400

Lane B
2-Lane roadway = 4,13 m1. at  $800 per mile = §3,304
4-Lane roadway = 088 m at $1,700 * ‘= 1,498
Bridge and viaduct = 0 26 m: = 5,500
Totals = 5.27 m1 $10,300
Use  $10,300

Lwne C
2-Lane roadway =340 m at 8800permlle= 32:92
4-Lane roadway = 159 m at $1,700 “= 2,703
Bndge and vmduet =041 m =-_ 8,700 +700
Totals 549 mu $14,195
Use  $14,200

Summary of Annual Cosls. The total
annual cost of each alternative line 18 sum-
marized by combining the nghts-of-way, con-
struction and maintenance costs as follows:

Per Per Per

Type Line A °§?t’ Line B C:;-“’ Lmne C C:fnt

Total Total Total

Rights of Way |$ 2,400 4 |$12,400] 14 | $16,600| 14

Construction

Cost 52,800, 83 | 64,600, 74 89,600 74
Maintenance -

Cost 8,400f 13 | 10,300} 12 14,200 12

Totals scs,mo] 100 ss1.aoo| 100 mo,mol 100

It is noteworthy that Line A requires rela-
tively inexpensive right-of-way and that the
respective percentages of total cost are iden-
tical for Lines B and C Furthermore, al-
though right-of-way on Lines B and C are
large in relation to most of our state highway
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work, they are still a small portion of the
total cost.

SUMMARY

Relief of Congestion. The analysis of traffic
movements for each alternate line shows that
the 1939 traffic volumes that could be ex-
pected to cross the Housatonic River on each
alternate are*

Percentage of
Traffic on Ex-
Estimated 1939 1sting River
Line Traffic Volume Bridge
A 2,200 11
B 4,200 21
C 9,500 47

The effect of the estimated normal traffic
increase on the residual traffic over the exist-
ing river bridge with each of the alternate 1m-
provements 1n operation is shown in Figure 8.

ALTERNATE
IMPROVEMENT PERCENT OF 1939 TRAFFIC VOLUME
0 40 0 % 100 iz0
NONE
LNE A
une B
ke ©
H »» Tarnc
(PP TRAFFIC ICREASE TO 133

Figure 8. Traffic on Present Bridge in 1939
and 1955 with Alternate Improvements.

The 1939 traffic count of 20,000 vehicles per
day on the existing Derby-Shelton river
bridge is shown in Figure 8 as 100 per cent.
Referring to Figure 7 (traffic index curve) it
is seen that traffic in 1955 will be approxi-
mately 53 percent greater than in 1939.
Therefore, if Line A were selected for reloca-
tion, the expected traffic on the existing bridge
as early as 1955 would be 136 percent, of the
1939 density Likewise, if Lines B or C were
selected, the 1955 traffic densities would be
121 and 80 percent respectively, of the 1939
density.

Since the density of traffic on the existing
bridge is a measure of traffic density on the
city streets which serve as the bridge ap-
proaches, it is significant that only Line C
provides permanent relief of the existing con-
gested traffic conditions.
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Economic Worth. As has been indicated 1n
the statement of the problem, a gauge of the
economic worth of an improvement can be
obtamed through the ratio of average annual
road user benefits to average annual costs for
the improvement.

The road user benefits for each alternate
based on 1939 traffic have been previously
summarized. The weighted average traffic
over the 30-year retirement period of the
improvement has been determined to be 153
percent of the 1939 traffic. Therefore, by
applying 153 percent to the 1939 benefits the
average annual benefits over the anticipated
30-year retirement period are found to be.

Line A $42,500 X 1 53 = $65,000
Line B $80,500 X 1.53 = $123,200
Line C  $131,400 X 1.53 = $201,000

The index of economic worth of each line
may then be determined from the ratio of
annual benefits to annual costs. These are:

Line A Annual Benefits - $65,000 =10
tne Annual Costs  $63,700
Annual Benefits  $123,200

Line B Annual Costs — § 87,300 ~ 1%

Line C Annual Benefits _ $201,000 17

Annual Costs  $120,400

From this economic evaluation of time and
distance savings, it is evident that Line C
provides the greatest benefit per dollar of cost.

CONCLUSIONS

As far as the analysis of the three alternate
locations is concerned, the conclusion is obvi-
ous that Line C is the most desirable of the
three improvements considered It provides
the greatest relief of congestion and also the
greatest benefit per dollar of cost On the
basis of our analysis, Line C has been selected
for improvement.

From the study it is also obvious that only
by analys:s of the individual trip movements—
the determination of ongmns and destinations
—can a logical plan for a major improvement
in or adjacent to urban areas be developed.

Sinice making the Ansonia-Derby-Shelton
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analysis and as a result of further considera-
tion of it and of other problems we have
studied, we have come to certain general con-
clusions, as follows.

1. The comparison of benefits per dollar of
cost can not be accepted as the sole deter-
minant for improvements. It is necessary
also to evaluate the extent to which the alter-
nate improvements meet the total traffic
needs. As a mattef of fact it appears that the
latter evaluation alone, in the Ansonia-Derby-
Shelton study 1s conclusive. Of the three
alternate improvements only Line C will pro-
vide substantial rehef of congestion for both
the through traffic and the traffic into the
urban communities. If either Line A or Line
B were improved now, 1t appears a further
major improvement would ultimately be
necessary. Without the inclusion of such
further improvements as parts of A and B,
the benefits per dollar of cost are not fairly
comparable with Line C,

As a course of procedure, it is recommended
that various alternate improvements first be
analyzed fo determine whether they ade-
quately meet the total traffic requirements.
Those which do not should be erther eliminated
or supplemented to make them adequate.
Only the alternative improvements which
adequately meet traffic needs should be car-
ried into the final analysis of benefits and costs.

2. It should not be concluded from the
Ansoma-Derby-Shelton analysis that the loca-
tion providing the greatest traffic service will
necessarily develop the highest benefit cost
ratio. For example, in this study a fourth
line going directly through the three com-
munity centers would provide the maximum
traffic service and would give the greatest
total road user benefits. However, it should
be obvious that the improvement cost on such
a line also would be greatest. It is believed
that the increase in cost of such a line over
Line C would be proportionately greater than
the additional benefits provided, so that such
a hine would develop a lower benefit value per
dollar of cost than would Line C. From a
practical standpont we did not consider it
necessary to evaluate this fourth alternative.

*For a theoretically complete analysis, such a
line would require consideration



382

TRAFFIC AND OPERATIONS

DISCUSSION ON ORIGINS AND DESTINATIONS OF HIGHWAY TRAFFIC

JorN T. LyncH, Publy Roads Administra-
tion: In the analysis of the benefits which will
accrue from the construction of a particular
project, the value of time saving for passenger
cars 18 an important 1tem—sometimes the most
mportant smgle 1tem, yet factual data con-
cerning 1t are exceedingly hmted. It is
generally assumed that time saving 1s worth
a considerable amount for business travel, and
very httle or nothing for social or recreational
driving Travel to and from work 1s usually
classed as business travel, yet time saved 1s
not busmess time, but time which would be
used for relaxation or recreation. The aver-
age worker would not be able to utihze the
time for gainful purswits, but he might be
willing to pay for the opportunity to increase
his leisure time Also, he might be willing
to pay to be rid of the stram and wmntations
which result from traffic congestion and fre-
quent stops, even though there were no saving
in fime.

Because of the importance of the traffic
movements between homes and places of
work, it was thought that a determination of
the willingness of workers to pay for saving
time and eliminating stops and traffic annoy-
ances would be a valuable contribution to the
study of the economics of expressways in
metropolitan areas. As an expermment, per-
haps preliminary to more extensive investiga-
tion later, 1t was decided to question the
personnel of the Public Roads Administration
1n the Washington metropolitan area concern-
ing their willingness to pay to save time and
to be nd of irritating traffic congestion While
such a sample could not be considered as
representative of all workers, 1t may be fairly
representative of office workers in a aity hke
Washngton.

From an experimental pont of view, there
were important advantages i limiting the
sample to Pubhc Roads Admunistration
employees Returns could be obtained from
almost 100 percent of those not on leave; the
answers could be correlated with pay-roll data
to determine variations by salary groups, and-
individuals could be questioned concermng
any apparent misunderstandings Consider-
able mterest was aroused and valuable sug-
gestions were made concerning the clarification

of the questions and the interpretation of the
answers.

The form used 1s shown n Table 1. It
would have been better if question A had
asked for the nearest street intersection in-
stead of the home address, as it was dufficult
to code the addresses by zone, In some cases.
Question B should have provided a defimte
classification for those group riders who alter-
nate 1n the use of cars belonging to different
members of the group It 18 probable that,
m most such cases, both 1 and 2 were circled,
though the note concerning the cireling of two
numbers was mtended to apply only to the

TABLE 1

A What 1s your home address®

B. How do you normally travel to and from work? (En-
circle number)

1. Own auto 2 Another’s auto
3 Streetcar or bus 4 Tax 5. Walk
6 Tramn 7 Other ( )

{Note If two of the above means are employed to com-
plete a trip, encircle both numbers and underscore the
grll}ﬁf![};ﬂ means from the point of view of Washington

raffic

C. How long does this normally tahe (one way)?
minutes

D How much would you pay per day to save ten minutes
1n going to work and ten minutes in returning home?
How much would you pay if the time saving
each way were One minute, $ , five minutes,

8 , twenty minutes, $ ?

E Aside from time saving, how much would you pay per
day for the privilege of using a highway free from con-
geatlon and stop lights, and pleasant to travel on?

case where two means were used to complete
a sngle trip. Where two numbers were
cireled and neither was underscored, No. 1 was
considered to be the principal means, in the
coding.

Questions D and E were misinterpreted by
some to mean that the amount shown should
be the total paid, including what is now paid.
In cases where the amount for saving one
minute looked large, the employee was ques-
tioned and it was mnvariably found that he had
included his present fare throughout.

It will be noted that questions D and E ask
“How much would you pay?” rather than
“How much 1s it worth to you?” or “How
much is your time worth?”’ In another survey
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made recently, the results of which have come
to our attenfion, a question was asked con-
cerming the value of driving time, and the
average value found was $3 40 per hour A
surgeon estimated his time as worth $500 per
hour, and a man on a pleasure trip estimated
his as worth 825 per hour It 1s possible that
the surgeon would have paid 8100 to save
12 minutes in an extreme emergency, but 1t 15
unlikely that he would have done so as a
regular thing, and not probable that he would
have said that he would pay that much if he
had been asked how much he would pay,
instead of how much his time was worth
Care was taken in preparing the form, there-
fore, to word the questions in such a way as to
avoid inflated values

The form was distnbuted 1n October, 1943,
through the division chiefs, and returned
through them, to make sure that 1t recerved
proper attention In all, 651 employees filled
out the form, but 70 of these, mostly walkers
and streetcar or bus riders, did not say how
much they would pay to save time or be nd
of congestion Averages were therefore based
on the 581 returns m which a definite state-
ment was made as to the amount which would
be paid

The total number using each form of trans-
portation, and the number answermg the
questions completely, were as follows-

Numbper
Total Answerin
Means of Travel Number Completely

Own auto 199 186
Another’s auto 107 98
Streetcar or bus 297 268
Walk .88 29
Total 651 581

Included with those shown as driving their
own automobiles are 56 who indicate that they
rode with others part of the time, and -
cluded with those shown as driving n another’s
automobile are three who indicated that they
sometimes drove their own cars Two who
use a taxi are included with those riding in
another’s automobile, and a bicycle nder is
included with the walkers.

In addition to the 11 per cent not answering
questions D and E, 45 per cent indicated that
they would pay nothing, either to save time
or be rid of congestion. The percentages
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willing to pay something for either time saving
or freedom from congestion, were as follows:

Willing to Pay
to Save Time
or Be Rud of

Congestion
Means of Travel (per cent)
Own auto 52
Another’s auto 49
Streetcar or bus 43
Walk 8
All 44

Table 2 shows that the average employee
in the sample considers the saving of 2 min.

TABLE 2

TOTAL AMOUNTS AND AMOUNTS PER MINUTE,
WHICH WOULD BE PAID BY THE AVERAGE EM-
P EE FOR SAVING DIFFERENT NUMBERS OF
MINUTES PER DAY

Total Tmlg)e Saving Would Pay per Day

per Day

Total Per Minute
manules cenls cents
2 010 005
10 070 007
20 3090 015
40 8 65 0.17
TABLE 3

AVERAGE AMOUNTS WHICH WOULD BE PAID BY
EMPLOYEES USING DIFFERENT MEANS OF
TR. L TO SAVE 20 MIN PER DAY, AND TO BE

RID OF CONGESTION

Would Pay.

Means of Travel Total

To Save |To Be Rid
20 Min | of Con-
Per Day | gestion

cents cenis cenls
Own auto 37 61 98
Another’s auto 35 66 101
Streetcar or bus 28 53 81
Walk 05 05 10

per day, or even of 10 mm: per day, split
evenly between mormng and afternoon, as
being of very httle value. However, he would
be willing to pay at a substantially higher rate
per mmute to save 20 min. per day, and would
pay almost as much per minute to save this
amount of time as he would to save 40 min.
per day Ewidently he considers 20 mm.
saving a day, or 10 min each way, as the
smallest amount of time that could be used
to advantage

Table 3 and Figure 1 show that employees
rnding 1n others’ cars would pay about the
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same to be rid of congestion and fo save 20
min. per day, as those riding in their own cars,
while streetcar and bus riders would pay
lesser amounts, and walkers would pay
ically nothing,.
Table 4 and Figure 2 show that high salaried
employees would pay substantially more than

TRAFFIC AND OPERATIONS

Washington at this time. Traffic volume is
almost 30 percent below its 1941 peak, and a
number of new facilities have been provided,
particularly in the vicinity of the Pentagon
Building. On the other hand, traffic through
the heart of the city still moves very slowly
during rush hours.

D 20 MINUTES SAVING PER DAY

—— [/} reeoom From concesTion

LEGEND

~

AMOUNTS WHICH WOULD BE PAID PER DAY (CENTS)

A\

b

ANOTHER'S

SN

STREEY CAR
OR BUS

WALK

MEANS OF TRAVEL

Figure 1. Averelge Amounts Which Would Be Paid by Employees, Using Different Means of
ravel, to Save 20 Minutes per Day and to Be Rid of Congestion

TABLE 4

AVERAGE AMOUNTS WHICH WOULD BE PAID BY
E%I.OYI'}I‘%S IN DIFFERENT BASIC SALARY

UPS SAVE 20 MIN PER DAY AND TO BE
RID OF CONGESTION
Would Pay
Basic Salary Group To Save | To Be Rid ‘Total
Mm of Con-
Per Day gestion
cenls cenls cenls
Less than 82,000 ' 21 41 8.2
$2,000-$2,899 34 60 04
'SS ,000-$3.999 39 [ X 103
000-$4,000 3.0 72 10 2
35,000 and over 52 96 148

low salaned employees to save time and to be
rid of congestion. Employees with basic
salaries of $5,000 or more would pay more
than twice as much as those with basic salaries
under $2,000; however, in the mtermediate
range, from $3,000 to $4,800, there is little
vanation.

In interpreting the results of the survey it
should be borne in mind that, in general,
serious traffic congestion is not prevalent in

Table 5 shows the average amounts which
would be paid to save 20 min. per day, and
be rid of congestion, by employees other than
walkers, living in different sections of the
metropolitan area. The amounts which would
be paid bear a close relation to the traffic
situation which confronts the residents of
each area. For example, residents of Prince
Georges County, who must cross the heart of
the city to get to the main office building,
would pay about twice as much as the resi-
dents of Alexandria who have the advantages
of the Mount Vernon Boulevard and the
Pentagon network and can drive virtually all
of the way to the office without serious traffic
interference. The zones are arranged in the
table 1n accordance with the amounts which
would be paid to save travel time and be rid
of congestion, and the sequence is about the
same as it would be if the seriousness of the
traffic problem were the governing factor in
the arrangement. This suggests that the
values determined by this survey might be
lower than values which would be obtained
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by questioning only those persons who traverse

385

in travel-time groups, and shows the amounts

a route so congested that major improvements which would be paid by the employees in

are contemplated.

each group to save 20 min per day and to be
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Figure 2. Average Amounts Which Would Be Paid by Employees in Different Basic Salary
Groups to Save 20 Minutes per Day and to Be Rid of Congestion

TABLE 5

AVERAGE TRAVEL TIME, AND AMOUNTS WHICH
WOULD BE PAID TO SAVE 20 MIN AND BE RID
OF CONGESTION BY RESIDENTS OF DIFFER-
ENT ZONES, EXCLUSIVE OF WALKERS

TABLE 6

PERCENTAGE DISTRIBUTION OF EMPLOYEES,
OTHER THAN WALKERS, IN TRAVEL-TIME
GROUPS, AND AMOUNTS WHICH WOULD BE
PAID TO SAVE 20 MIN. PER DAY AND BE RID
OF CONGESTION

l\}’m.lld
t
Aver ]& ‘ll"?'e 2% Total Travel Dtlsll'lb;l- Would Pay.
‘otal Trave 100 0!
Zone of Residence Travel D:;- and Time per Day | Employ- ToBe Rig] Total
Be R ces Tosave (“or )
Tme | o on 0Min | ‘eestion
gestion
per cent cents cenls cents
minutes| cenls 2(-)3;30 ;; { g (l) g ; ; g
Prince Georges County, Md. 45 4 15 60
Montgom County,{ld 428 | 11.88 80-119 254 37 65 22
l]?“rg{,otgf |;lumvbm' NE. 2‘1; 2 lg g; 120 and over 81 48 104 150
‘mrfax County, Va .
Arlington County, Va 229 [ 8.6 Total 100 0 32 58 90
Dastrict of Columbia, BE & 8.W. 317 | 83
Alexandria 323 705
Dastriet of Columbia, N.W. 30.2 7.25

As would be expected, the employees re-
quiring longer to travel to and from work
would pay more to speed up therr trip and
make it more pleasant than those whose travel
time is less. Table 6 gives the percentage
distribution of employees, other than walkers,

rid of congestion. The amounts which would
be paid are also shown in Figure 3.

The employees who might be expected to
benefit by express ighways are those traveling
by automobile, either their own or another’s,
and requiring at least 20 minutes each way
to go to and from work or, in other words,
having a total travel time per day of 40 min.
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or more. Table 7 shows how much these
employees would pay, on the average, to be
rid of congestion and save various amounts of
travel time,

TRAFFIC AND OPERATIONS

the automobile owner would pay to eliminate
serious congestion and save time, plus 1.2
times the average amount that a person riding
in another’s automobile would pay. Table 8

@ LEGEND

13— D 20 MINUTES SAVING PER DAY

FREEDOM FROM CONGESTION

AN\

-

N\

»

AN\

AMOUNTS WHICH WOULD BE PAID PER DAY (GENTS)

AN

0-39

TABLE 7
AVERAGE AMOUNTS WHICH WOULD BE PAID TO
BE RID OF CONGESTION AND TO SAVE TIME,
BY AUTOMOBILE RIDERS REQUIRING A TOTAL
%I(")iOKMIN PER DAY TO DRIVE TO AND FROM

~79
TOTAL TRAVEL TIME PER DAY {MINUTES)

Figure 3. Average Amounts Which Would Be Paid by Em
‘Amounts of Travel Time to Save 20 Minutes per Day an

8
E
-

loyees Requiring Different
to Be Rid of Congestion

TABLE 8
AVERAGE AMOUNTS WHICH WOULD BE PAID PER

AUTOMOBILE, BY OWNERSAND OTHER RIDERS
HAVING 40 MIN OR MORE TOTAL TRAVEL TIME

Means of Travel

Benefit
Another’s

Own Auto Auto

cents cents

01

[~}
[

-
2200 = 0D
LT X1 ]

1
4
& a“" 7
8

According to studies made in the District
of Columbia in August, 1943, in which the
occupants of about 56,000 vehicles were
counted, the average car occupancy during
rush hours was 2.2 persons. The total bene-
fits of an express highway per automobile
would therefore be the average amount that

PER DAY, TO BE RID OF CONGESTION AND
SAVE TRAVEL TIME
Total Time Saving
per Day
Benefit
2 10 20 40
Mmn | Man | Min. | Min,
cenis | cenls | cenls | cents
Time saving
to owner. 01| 12} 41} 78
to passengers 01| 10| 48| 89
om from congestion
to owner. 62| 62| 62| 62
to passengers 83| 83| 83| 838
Total 147|167 |234|312

and Figure 4 show the total benefits per auto-
mobile, calculated in this manner.

The total amount, per automobile, which
would be paid to save time is not as great as a
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AMOUNTS WHICH WOULD BE PAID PER DAY (CENTS)

AVERAGE AMOUNT AUTO OWNERS WOULD PAY FOR TIME SAVING

AVERAGE AMOUNT AUTO OWNERS WOULOD PAY TO BE RID OF CONGESTION [

20
TOTAL NUMBER OF MINUTES SAVED PER DAY

Figure 4. Average Amounts Which Would Be Paid per Automobile by Owners and Other
Riders Having 40 Minutes or More Total Travel Time per Day, to Be Rid of Congestion and

Save Travel Time.

half a cent per minute in any case. However,
1n the cas: of time savings of 10 min. or less
per tnp, the aggregate amounts which would
be paid for the use of a congestion-free express

highway, according to the returns in this
survey, 1s greater than would be arrived at by
considering time saving only, and giving it a
value of one cent per minute.





