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ORIGINS AND DESTINATIONS OF HIGHWAY TRAFFIC 
THE BASIS FOR CONNECTICUT PLANNING 

BT ROT E . JOBQENSEN 

Director, Highway Planning Studies, Connecticut Stale Highway Department 

SYNOPSIS 
Connecticut faces a big problem of conversion on its 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 satisfactorily 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 origins and destinations 
of existing traffic, which of several alternative major improvements will provide 
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 in distance and time on the alternative improvements are finally 
related to the annual cost of each, to provide an index of economic 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 in 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 intangi
bles are of great importance to those operators of passenger veliicles bound on 
pleasure trips, shopping and to work—the same ones for whom time, as such, has 
no positive value In the analysis described, a time savings value is applied to all 
vehicles, whether on business trips or not, and is justified on the theory that the 
important congestion relief factor is reflected in and may be measured indirectly 
by tune savings. 

We are entering in Connecticut an era in oughfares serving thousands of high speed 
which a great many of our major highway vehicles a day. 
arteries will have to be reconstructed on a new As statistical confirmation of the condition 
pattern—a pattern determmed primarily by of our major rural traflSc arteries, we had from 
the use of motor vehicles and not constricted our road inventory and traffic survey of 1938 
by the limitations of the existing road network, and 1939, the following • 
I t will be the era of multilane express highway 
construction. I t will constitute tiie big step 226 miles of two-lane highway carrying 
in the development of highway facilities, traffic of over 4,000 vehicles a day (A 
needed so badly to bring our road riant to a 23 per cent increase in traffic from 1939 
point of efficiency comparable to tiiat built , *» ̂ 941 raised the 226 miles to i 
into tiie motor vehicle. As we commence this ^» *^«'-*«« P«f ™'f. of r^tnctions 
new era, our planning is of a most critical ^^^n Tmtt 
nature, because to a large degree initial im- pe, cent of the mileage of mam roads on 
provements m vanous areas of the State will curvature sharper than 6 degrees, 
determine what will follow 6 per cent of the mileage of main roads 

Many of our mam routes are still following on grades of over 5 per cent 
the patii over which the first settiers trudged. 
The hilly to moimtainous character of our The conditions cited deal only with rural high-
State created the winding and undulating path ways and ouis is in large part an urban state, 
and this was perpetuated in the line and grade The need for improvements does not stop at 
of the road which followed. While adequate the urban-rural lines and our planning must 
for the horse-drawn vehicles and for the use of take cognizance of the great need for adequate 
moderate volumes of slow moving automobile urban artenes: 
traffic, such roads have reached tiieir elastic One very satisfying feature of our position 
limit when they become heavily traveled thor- as we approach the new era of highway de-
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velopment is that we have not mvested heavily 
in these old roads Almost without exception, 
t h ^ follow the original right of way and are 
still, as best t h ^ can, servmg 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 without great concern as to what can 
be salvaged from the existing routes. 

ANALYSIS OF HIOHWAT TRAFFIC MOVEMENTS 

After some interesting experiences with the 
analysis of traffic movements, by which previ
ously conceived plans for Ughway facihties 
were found lacking in their ultimate service to 
traffic, we have, in Connecticut, become con-
vmced that adequate highway planning re
quires the fullest possible analysis of traffic 
movements. Highway traffic and its impor
tance to our way of life are the real justifica
tion for the high standard improvements we 
are planning The motor vehicle owners in 
our state are paying close to a quarter of a 
billion doUaiB a year to own and operate their 
vehicles That's big business Provision of 
costiy highway facihties is justified as a part 
of that business, but it is the responsibihty 
of highway administrators to see that the 
facilities develop then- maximum efficiency 

In the approach to the problem of plannmg 
the major facilities in Connecticut, we have 
not found it possible to establish a standard 
procedure; primarily because of the lack of 
complete traffic data, but also because of the 
variation m the problems and theu: complexity 
However, in the process of working up tenta
tive plans for major express highway improve
ments between and through sevraal of the 
major communities m the State we have in 
every case found the evaluation of existing 
(pre-war) traffic movements absolutely essen
tial to tiie logical development of plans for 
those improvements. Proper location of such 
facilities can be made only with a knowledge 
of tiie 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 m concentration of tntffic that 
will require maximum dispersion in the city 
centers Only through the proper planning 
based on where traffic is going can this dis

persion be efficientiy handled at access pomts 
and the motor vehicles be expeditiously de
livered near their destination. 

One of the most clear cut and simple prob
lems we have undertaken to solve will be 
described m detail. I t involves the proposed 
unprovement of a new north-south route 
through the Ansonia-Derby-Shelton area and 
IS 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 unprovements and have 
related these to the cost of such improvements, 
thereby providmg an index of their, economic 
worth. 

1 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, it should be equally 
clear that regardless of the hmitations of the 
study, the end result of such an analjrsis 
assures that there will be thorough considera
tion of the traffic that will use the facility. 

THE ANSONIA-DEBBr-SHBLTON STUDY 

The Ansonia-Derby-Shelton study was 
undertaken originally to determme 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 littie 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 Ansonia, Derby and 
Shelton is 40,000 according to the 1940 census. 
The area is located at the confluence of the 
Naugatuck and Housatomc Rivers (See 
Fig . l ) 

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 

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, 

LEGEND 
• EXISTING ROUTES 

CONSIDERED IN STUDY 
: OTHER NUMBERED ROUTES 

INTERVIEWING STATION 

MAP 
OF 

NAUGATUCK VALLEY 
BUREAU OF HIGHWAY PLANNING STUDIES 

MAY 1943 

SCALE 

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 recentiy 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-
"Shelton 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 Bndge. Con
tinuing south the traffic load decreased from 
20,000 to approximately 4,300 vehicles per day 
at the soutiiem limit of the area on Houte 65. 

The existing Derby-Shelton Bridge connects 
the centers of these two towns and is the vital 
highway Imk 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 Bndge, 
six miles to the south, and the Stevenson Dam 
crossmg, six miles up the river, it is the con
verging point for all traffic headed to or from 
the Naugatuck Valley from pomts southwest 
of the nver. Like so many other heavily 
traveled bridges at key locations, a traffic 
bottieneck 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 
parkmg leaves width only for one lane of 
traffic movement in each direction Double 
parking and maneuvering of vehicles to and 
from curb parking positions frequentiy stall 
traffic completely. 

The heavy through traffic bound into and 
out of the Naugatu^ Val l^ naturally follows 
Route 8 and m Shelton Route 65 The city 
streets on either side of the bridge reqmre left 
turns in both the north and soutî bound direc
tions. Traffic signal lights are operated at five 
mtersections on tiie route. 

The need for the relocation of Route 8 away 
from the traffic hghts, pedestrians, parked 
vehicles and other traffic hindrances associated 
with cify streets, has been recognized for a 
considerable time. The problem now is to 
assure that the improvement imdertaken 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 certam 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 

Derby-Shelton Bridge, and extends northly 
for about five miles to a point on Route 8 just 
north of the Ansonia-Seymour town hne. 
(See Fig. 3.) Further description of the 
alternatives will be given later. 

THE XBAFFIC BUBVET 

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 m the Ansonia-Derby-Shelton 

Figure 2. Zones and Interview Stations in the 
Ansonia-Derby-Shelton Area 

area. Supplemental traffic information has 
been obttuned tlux)ugh extensive origm 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 Deattnatim 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 m 
Figure 2, together with the zone breakdowns 
made m 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, INTERVIEW^ 

Station 
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Location Hours operated 
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02 65 Shelton 16 24 16 4268 2421 
04 8 Shelton 16 1806 667 
OS 111 Ansonia' 
10 108 Shelton 16 776 359 
11 34 Orange 8 16 8 6369 1762 
13 34 Derby 16 2771 1182 
14 no Shelton 8 283 75 
18 8 Seymour 8 16 8 6281 1858 

Total IntemewB 8224 

' Expanded to 1939 Average Daily Tiaffie. 
° Not operated due to conatruction. 

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 interviews 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 
daily traffic and, with origins and destinations 
classified by routes of entry and exit, or by 
zone withm the boundaries of Ansonia, Derby 
and Shelton, i t was possible to summarize the 
traffic movements in tabular form. The 
summarizations are presented m Tables 2, 3 
and 4. 

Time and Delay Field Studiea. On each of 
the existing routes in the area from which 
traffic might be diverted to a new facihty, test 
runs were made in an automobile to measure 
the running tune and to determine the stops 
required on each section of the different routes. 
The test runs were made to simulate average 

TABLE 2 
AVERAGE DAILY TRAFFIC I N 1939 THRU ANSONIA, DERBY, A N D SHELTON 

Including those trips which have both ongm and destination beyond the limits of the Anaonia-Derby-Shelton area 

Station of 
Entry 
or Exit 

Vehicular Types 
Station of Exit or Entry 

Total 
Station of 

Entry 
or Exit 

Vehicular Types 
02 04 05" 10 11 13 14 15 

Total 

02 Passenger Can 
Light & Hedium 
Heavy ic Semitrailer 
Busses 

0 
0 
0 
0 

04 Passenger Can 
Light i Medium 
Heavy & Semitrailer 
Busses 

38 38 
0 
0 
0 

OP Passenger Cars 
Light A Hedium 
Heavy & Semitrailer 
Busses 

100 
12 
4 

8 
2 

108 
14 
4 
0 

10 Passenger Cars 
Light i Hedium 
Heavy A Samitiailer 
Busses 

2 2 2 6 
0 
0 
0 

11 Passenger Can 
Light & Hedium 
Heavy & Semitrailer 
Busses 

264 
16 
4 

82 
10 
4 

42 
20 
4 

20 

12 
2 

400 
48 
12 
20 

13 Passenger Can 
Light i Hedium 
H u v y tc Scamitiailer 
Busses 

40 
2 

40 
6 

2 680 
52 
38 

762 
60 
38 
0 

14 Passenger Can 
Light A Hedium 
Heavy A Semitrailer 
Busses 

10 
2 

8 16 
2 

2 36 
4 
0 
0 

15 Passenger Can 
Light A Hedium 
Heavy A Semitrailer 
Busses 

1174 
132 
82 
18 

346 
46 
64 
2 

10 20 

2 

386 
30 
14 
4 

18 
2 

4 
2 

1958 
212 
150 
26 

Total 1900 610 100 36 1222 22 6 0 3896 

* This station was not operated due to the construction on Conn 115 at the time of the survey. The figures shown were 
derived from outbound traffic which entered Ansonia through station No 05. 



TABLE 3 
AVERAGE DAILY TRAFFIC I N 1939 BEGINNING OR ENDING I N ANSONIA, DERBY, OR SHELTON 

Including all traffic movements with one termmua in the coned area and the other terminus outside the area 

Origm or Destination 
Vehicular Types 

Station of Exit or Entry 
Total 

Town Zone 
Vehicular Types 

02 04 10 11 13 14 15 
Total 

Ansonia 1 Passenger Cars 
Light & Medium 
Heavy & Semitrailer 
Busses 

301 
28 

67 
7 
1 

7 
2 

618 
44 
17 

259 
9 

9 765 
108 
16 
4 

1920 
198 
34 
4 

Ansonia 

2 Passenger Can 
Light & Medium 
Heavy & Semitrailer 
Busses 

326 
44 
5 

83 
13 
21 

47 
2 

898 
129 
21 
28 

251 
11 
2 

9 
3 

699 
117 
38 
4 

2313 
319 
87 
32 

Ansonia 

3 Passenger Care 
Light & Medium 
Heavy & Semitrailer 
Busses 

2 
1 

2 1 21 
3 

9 
1 
1 

35 
6 
1 
0 

Ansonia 

4 Passenger Cars 
Light i Medium 
Heavy & Semitngkr 
Busses 

1 
I 

1 1 10 
1 

6 
1 
1 

19 
3 
1 
0 

Ansonia 

S Passenger Can 
Light i Medium 
Heavy te Semitrailer 
Busses 

1 16 
2 
1 

17 
2 
1 
0 

DerbyJ 1 Passenger Can 
Light i Medium 
Heavy tc Semitrailer 
Busses 

507 
61 
4 

200 
15 

7 

58 
18 

1260 
186 
52 
37 

759 
68 
4 

33 
9 
3 

627 
75 
11 
4 

3344 
432 
74 
48 

DerbyJ 

2 Passenger Can 
Light £ Medium 
Heavy & Semitrailer 
Busses 

67 
8 
1 

29 
2 

11 

11 
2 

268 
35 
9 

19 

74 
5 

2 

4 37 

9 

480 
62 
19 
32 

DerbyJ 

3 Passenger Can 
Light £ Medium 
Heavy & Semitrailer 
Busses 

10 
6 
1 

10 110 
22 
4 

9 
3 

30 
8 

169 
39 

1 
4 

DerbyJ 

4 Passenger Can 
Light & Medium 
Heavy & Semitituler 
Busses 

2 
2 

3 28 
5 

1 

35 
14 

7 
2 

75 
23 
0 
1 

Shelton 1 Passenger Can 
Light £ Medium 
Heavy £ Semitrailer 
Busses 

356 
41 
11 

198 
14 
21 
2 

294 
46 

338 
31 
33 

, 130 
11 

63 
21 

131 
16 
21 

1610 
180 
86 
2 

Shelton 

2 Passenger Can 
Light £ Medium 
Heavy & Semitrailer 
Busses 

280 
33 
2 

266 
15 
3 
2 

161 
17 

310 
30 
4 

160 
11 
2 

49 
9 

146 
17 
4 

13S1 
132 
16 
2 

Shelton 

3 Passenger Con 
Light £ Medium 
Heavy £ Semitrailer 
Busses 

80 
2 

110 
9 

16 

12 
6 

1 

33 
13 

41 
6 

6 22 
4 

304 
38 
0 

17 

Shelton 

4 Passenger Can 
Light £ Medium 
H u v y £ Semitrailer 
Busses 

24 
5 

20 6 
4 

16 
1 
1 

6 3 
1 

13 88 
11 
1 
0 

Shelton 

6 Passenger Can 
Light £ Medium 
Heavy £ Semitrailer 
Busses 

79 
18 
1 

6 5 
2 

26 
2 
1 

10 3 
1 

20 148 
23 
2 
0 

Shelton 

6 Passenger Can 
Light £ Medium 
Heavy te Semitrailer 
Busses 

24 
6 

0 16 
9 

13 
1 
1 

5 1 
1 

10 75 
16 
1 
0 

Shelton 

7 Passenger Can 
Light £ Medium 
Heavy £ Semitrailer 
Busses 

32 
7 

8 5 
2 

9 

1 

3 7 
2 

7 71 
11 
1 
0 

Orange 
(W of Sta. No. 11] 

Swmour 
& . of Sta. No. 16) 

Passenger Can 
Light £ Medium 
Heavy £ Semitrailer 
Busses 

63 
4 

17 
0 

80 
13 
0 
0 

Total 2368 1158 734 4657 1889 237 2935 13978 

368 
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conditions by "floating" with the traffic move
ment. 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 vanous periods of the 

Alternative Improvements. Theoretically, a 
complete analjrsis of the character attempted 
in this study would reqmre consideration of 
every conceivable alternative improvement. 
Obviously this would be impractical because of 
the voluminous amount of work involved. 

TABLE 4 
AVERAGE DAILY TRAFFIC I N 1939 BETWEEN THE ZONES I N ANSONIA A N D DERBY AND THE ZONES 

I N SHELTON" 
Including only the zone to zone traffic crossing the Derby-Shelton bridge 

Town Zone Vehicular Types 
Shelton Zones 

Total Town Zone Vehicular Types 
1 2 3 4 6 6 7 

Total 

Ansonia 1 Passenger Can 
Light & Medium Trucks 
Heavy & Semitrailer 
Busses 

1062 
103 
47 

1054 
100 
10 

173 
28 

58 
4 
1 

92 
6 
1 

47 
3 
1 

32 
1 
1 

2518 
245 
61 
0 

Ansonia 

2 Psssenger Care 
Light i Medium Truclis 
Heavy & Semitrailer 
Busses 

1337 
164 
97 

1328 
160 
47 

218 
39 
6 

73 
6 
3 

116 
10 
4 

69 
5 
3 

40 
3 
2 

3171 
367 
162 

0 

Ansonia 

3 Passenger Can 
Light & Medium Trucks 
Heavy & Semitrailer 
Busses 

14 
2 
1 

14 
2 

2 
1 

1 1 1 1 34 
6 
1 
0 

Ansonia 

4 Passenger Can 
Light £ Medium Trucks 
Heavy & Semitrailer 
Busses 

9 
2 

9 
2 

2 1 1 22 
4 
0 
0 

Derby 1 Passenger Can 
Light £ Medium Trucks 
Heavy & Semitrailer 
Busses 

2261 
266 
no 
10 

2236 
249 
28 
10 

367 
66 
2 
2 

124 
9 
2 
1 

195 
16 
2 
1 

100 
8 
2 
1 

68 
4 
2 

5341 
606 
148 
26 

Derby 

2 Passenger Care 
Light & Medium Trucks 
Heavy & Semitrailer 
Busses 

296 
32 
16 
16 

294 
31 
4 

16 

48 
8 

3 

18 
1 

1 

26 
2 

1 

'? 

1 

? 
704 
76 
19 
37 

Derby 

3 Passenger Care 
Light & Medium Trucks 
Heavy i Semitrailer 
Busses 

61 
12 
4 

61 
11 
2 

10 
3 

3 
1 

6 
1 

3 
1 

2 146 
29 
6 
0 

Derby 

4 Passenger Can 
Light a Medium Trucks 
Heavy & Semitrailer 
Busses 

IS 
4 
1 

16 
4 

2 
1 

1 2 1 36 
9 
I 
0 

Total 6910 6676 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 
comlation For example, in Shelton i t was sssumed that the percentage from each zone for the inter-zone traffic was the 
same as for the zone to station travel from Shelton zones through staUons on routes leaving Ansonu and Derbv That is, wo 
assumed that the inter-zone travel crossmg the bridge had the same distribution between Shelton zones ss did the Shelton 
sone to station traffic crossing the bridge Likewise, distribution of zone travel in Ansonia and Derby was based on the dis
tribution of Ansonia and Derby zone to station travel crossing the bridge With the percentage of zone to zone travel es
tablished for each zone on both sides of the bridge, i t was assumed there would be uniformity in the relative distribution of the 
trips, I e , a zone on one side with 26% of the mter-zone traffic was assumed to take 25% uniformly from each zone on the 
other side of the bridge 

Actual mterviews o f this zone to zone travel would have been obtamed but i t was not felt that the abnormal traffic condi
tions of thia year would provide a reliable measure of normal traffic origms and destinations The need for such interviews 
was not apparent when all field data were obtamed in 1940 as the scone of the final study changed considerably from the orig
inal 1940 problem, which was merely to estimate the volume of traffic which would use the proposed by-pass 

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

Furthermore, it 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. I t is a case of taJdng 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 

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 is 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-

ALTERNATE IMPROVEMENTS 

ANSONU-DERSV-SHELTON AREA / \ 

/ 

DETAILS 

ALTERNATE IMPROVEMENTS 

ANSONIA-DERBT-SHELTON AREA 

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 
intersectmg roads and the proposed treatment 
of access points for the center portions of the 
three lines 

Line A is definitely a by-pass route I t was 
so located when the problem was first given 
detailed consideration in 1941 The line runs 
through strictiy rural territory throughout its 
length, swm^g to the west of the urban 

Figure 4 

tional grades of 1,000 ft . or longer include one 
7 percent and two 5 percent grades. Align
ment throughout the length is good, the sharp
est curve on the line as surveyed being 3 
degrees The total length of Lme A is 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 smgle one-way 
connecting ramps 

2. Route 34 in Derby would be overpassed 
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by the Housatonic River Bridge No access 
is proposed at this route. 

3. Access at grade would be provided at 
Route 108 in Shdton and Hawthorne Avenue 
in 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 termmi. This location was 
brought in for consideration when it was 
recogmzed that Lme A would provide littie 
service to local traffic. Lme 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 hue are 
neither extensive nor highly developed. In 
Shelton the line is west of the center and in 
urban territory for only approximately one-
half mile. likewise in Derby the lme is west 
of the center and in urban development for 
only a short distance. I t contmues north 
skirting the edge of the developed portion of 
both Derby and Ansoma 

Line B traverses country almost as rugged 
as does Lme A for the portion in Shelton and 
the river crossing. The remainder of the lme 
is through somewhat easier country. The 
Housatomc River crossing will require a bridge 
about 1,350 f t long and approximately 90 ft . 
above the nver 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 hmited to about 
3 percent 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 Smith and Cherry Streets in 
Derby The existing city streets, namely 
Cherry Street and Hawthorne Avenue, are 
proposed to be utihzed m their present con
dition to jom the proposed "connector" to 
Lme B proper 

Line B as tentatively laid out is 4 99 miles 
in length The "connector" adds 0 28 miles, 
makmg a total improvement of 5 27 milte 

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

1. Route 110 in Shelton would be separated 

from the proposed improvement with access 
to the north provided only by connectmg 
ramps 

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

3. Hawthorne Avenue in Derby, just be
yond the north end of the Housatonic lUver 
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 in the northeast quadrant. 

4 Access at grade would be provided at 
Route 108 in Shelton 

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

lAne 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 Ansonia center than 
do either of the other alternative routes. 
(See Fig. 3) 

The hne passes east of Shelton center and 
crosses the Housatonic River about one-
quarter mile below the existing Derby-Shelton' 
Bridge. I t contmues through Derby just west 
of the railroad station, veers to the west under-
passing Sesrmour Avenue, Itoute 8, at the 
mtersection of Atwater Avenue, and then runs 
northwesterly to the high and open ground 
west of Sherman Avenue After overpassmg 
Division Street, Line C coincides with Line B 
for 1 2 miles to the northern terminus of the 
project. 

From the standpomt of topography Lme-C 
is much more favorable than the other alter
nates, the terram east of the existing route 
being much less rugged than that to the west. 
While this lme, as in the case of Line B, had 
not been definitely located, i t 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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IkoR 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 right turns would be permitted in each 
of tiie 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 crossmg 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) savmgs in oper
ating costs and (2) relief from congestion as 
reflected in greater ridmg comfort, freedom of 
movement and related values. We have at
tempted to establish reasonable and practical 
measures of these road user benefits. General 
communily 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 

oiu: 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 5 
BASIC COST D A T A - L I F E A N D SALVAGE VALUES 

Passen-
Trucks 

Passen-
L i | h t 

Medium 

Heavy 
& Semi
trailers 

Coat (new), dollars 
Annual Mileaae 
Miles per Gallon 
Average Life, yean 
Salvage Value, per cent 

050 
10,648 

15 25 
8 

10 

1,725 
10,820 

10 98 

6,500 
17,480 

5 44 

TABLE 6 
MILEAGE ELEMENT COSTS 

(Cents per mile) 

Mileage Elements 

Gasoline at 18 cents per gal 
Gasoline at 16 cents per gal 
Oil at 25 cents per qt 
Oil at 15 cents per qt 
Tires and Tubes 
Maintenance 
Depreciation (67%) 
Depreciation (100%) 

Totals 

Pas
senger 
Cars 

1 18 

0I9 

0 23 
0 66 
0 67 

2 83 

Trucks 

Light 
&He-
dium 

145 

o'l7 
090 
2 ^ 

1 58 

6 30 

Heavy 
ASemi-
trailera 

2 94 

0I3 
2.00 
3 60 

13.87 

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

D̂istance 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 utihzmg the proposed 
facihty than when following l£e existing route. 
The data upon which this distance saving umt 
has been based are given m Tables 5,6 and 7. 



JORGENSEN-ORIGINS AND DESTINATIONS OF TRAFFIC 373 

The following example will seive to illus
trate the procedure employed in determmmg 
the distance savings shown m the foUowmg 
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 miles over the existing route between the 
established ternum of the study. This same 
traffic would travel 5 27 miles between the 
same termim on Line A Thus a savmg of 
0 26 miles is provided by Line A over the 
existing route for traffic operating through 

TABLE 7 
ANNUAL MILEAGE COSTS PER DAILY VEHICLE 

MILE 

Typo 

Passenger Con 

Light and Medium 
Trucks 

Heavy Trucks te Semi-
trailere 

ICentsI 
er 
lie 

2 83 

13 87 

Computation 

2 83 X 365 
100 

6 30 X 365 

= (10 33 

100 

13 87 X 365 
100 

(23 00 

(50 63 

Use 

(10 

(23 

(50 

TABLE 8 
DISTANCE'SAVINGS. LINE A (1939 SUMMARY) 

Trucks 

T} pe of Origin and 
Destination le

t 
C

ar
s 

a 
s 
<2! 
•88 

Total Total 

c 
S 43 S i a 1 •ES iS Sr |J 

% 
Station to Station (4,100 (1,000 (1,100 (6,200 78 
Station to Zone 900 300 0 1,200 15 
Zone to Zone 500 100 0 600 7 

Totals (5,500 (1,400 (1,100 (8,000 100 

Stations 02 and 15 Table 2 show s that 1,174 
passenger vehicles is the aveiage daily pas-
sengei car traffic between these two stations. 
The distance savmg umt for passenger vehicles 
developed above is 810.00 per vehicle per mile 
pel year Therefore, the annual 1939 distance 
savings for passenger vehicles between stations 
02 and 15, are 1,174 X 0 26 X 810 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, 
usmg, of course, the appropriate distance 
saving umt for each class of vehicles Travel 

by other types of origin and destination was 
treated similarly for each alternative Ime. 
The distance loss in dollais for any given route 
has been included only if that same route pro
vides a greater time savings than distance loss. 
There are no routes which provide a distance 
savmgs 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 origm and destmation is given m 
Tables 8, 9, 10 

TABLE 9 
DISTANCE SAVINGS, LINE B (1939 SUMMARY) 

Trucks 

Type of Orif in and 
Destination 

Pa
ss

en
ge

r 
C

ar
e 

Li
gh

t &
 

M
ed

iu
m

 

H
ea

vy
 &

 S
em

i
tr

ai
le

rs
 Total Total 

% 
Station to Station 
Station to Zone 
Zone to Zone 

(7,200 
3,600 

0 

(1.900 
600 

0 

(2,500 
400 

0 

(11,600 
4,600 

0 

72 
28 
0 

Totals (10,800 (2,500 (2,900 (16,200 100 

TABLE 10 
DISTANCE SAVINGS, LINE C (1939 SUMMARY) 

Trucks 

Type of Origin and 
Destmation 

Pa
ss

en
ge

r 
C

ar
e 

L
ig

ht
 &

 
M

ed
iu

m
 

H
ea

vy
 &

 S
em

i-
tra

ile
ra

 Total Total 

Station to Station 
Station to Zone 
Zone to Zone 

(2,600 
3,700 
5,100 

(600 
1,200 
1,500 

(900 
600 
400 

(4,100 
5,500 
7,000 

% 
25 
33 
42 

Totals (11,400 (3,300 (1,900 (16,600 100 

Time Savings for each of the three alternate 
Imes have been determmed by applymg a tune 
saving unit value to the same traffic volumes 
as descnbed under distance savings, which 
could travel between any two given zones, 
stations, or combination of zones and stations, 
m a shorter period by utilizmg the proposed 
improvement than when foUowmgthe existing 
route. 

A great deal has been written concermng the 
value of tune savmgs to the operator of a 
passenger car. If an mdividual is drivmg his 
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vehicle for business or is the hired driver of a 
passenger vehicle engaged on business, the 
savings in tune 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 
realizmg d^mte 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 bttle or nothing.-

In our analysis as here descnbed we used an 
average value for time savmgs for all passenger 
cars of 60 cents per hour. This value is con
sistent with what has been used by various 
authorities in the analysis of traffic for pro
posed toll facihties, 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 busmess, 
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 hoiu- is a reasonable average 
value. We are planning in Connecticut to 
develop some information which should shed 
further light on this factor. We have recentiy 
obtained data from vehicles using the toll 
bridge across the Connecticut Biver at Hart
ford, where there is 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 a simultaneous traffic origin and 
destination surv^ on the new and old bridge 
crossmgs between Shelton and Derby The 
reasonableness of our values will then be 

checked directly on a project for which they 
have been used 

In connection with this question of "time 
savmgs" as a measure of congestion, the 
Memtt 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 its connections to U. S 1, 
via the Hutchmson 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 parallelmg U. S. 1 for 
about 50 miles—50.33 on U. S. 1 and 54.68 on 
the parkways. Numerous connections are 
provided to the shore cities and towns, and 
to U. S. 1, along the entire length of the park
ways, and in all cases use of the parkways 
from the mtermediate shore communities m-
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 in lower gasolme consumption on the 
parkways' For trips between mtermediate 
pomts 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 termim use this facility in preference 

I 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, 
indicated 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 gasohne consumption 
is concerned A subsequent increase in the 
posted speed hmit 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. In normal times these vehicles are 
largely boimd on pleasure trips so that the 
time saved cannot be assigned positive value. 
By usmg the parkways, congestion on U. S 1 
IS avoided to the extent that on the average 
the longer parkway route can be traveled in 
about 40 mm 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 minimum 
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 facihty 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 
usmg 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 anjrthing, he would 
pay many times the current toll rate to avoid 
the congested U S. 1. 

For tnps usmg 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 mterviewmg of users 
of both the parkways and U. S. 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, 82,077/2,400 = SO 87 per hour; heavy 
and semitrailets, $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. 

Lines 
Bridge or 
Any One 
Internal 
Section 

Bridge 
Plus One 
Internal 
Section 

A H Other 
Condi
tions 

Passenger 

A, B, & C 
Connector 

30 35 45 
25 

All Commeicial 

A, B, & 0 
Connector 

25 30 40 
25 

The following example is given to outline 
the procedure employed m computing the 
"time savings" which are summarized in 
Tables 13, 14 and 15 Considering the same 
route used in the previous example of distance 
savmg, namely, through nortii and south 
traiSc between stations 02 and 15, the average 

TABLE 11 
FIXED (TDIE) COSTS 

(Per Year) 

Passenger 
Cars (for 
Business) 

Trucks 

Fixed Elements 
Passenger 
Cars (for 
Business) Light & 

Medium 
Heavy & 

Semi
trailers 

Interest at 6% ^ 
License 
Insurance 
Garage (Storage) 
Driver's Wages 

828 60 
7 36 

45 00 
48 00 

2,400 00 

t52 00 
19 SO 

145 00 
60 SO 

1,800 00 

$195 00 
101 00 
220 00 
105 00 

2,880 00 

Totals 12,528 86 12.077 00 13,501 00 

TABLE 12 
ANNUAL FIXED (TIME) COSTS PER DAILY 

VEHICLE MINUTE 

Cents 

Type Vehi
cle 

Hour 

Computation Use 

Passenger Car 60 -S? y ??? = «3 85 -J5 X = J3 65 83 50 

Light & Medium Trucks 87 -*Z X ??5 = 15 29 -55 X j-55 = 15 29 *5 00 

Heavy Trucks & Semi-
traileiB 146 l i? x5S? = S8 88 60 ^106 to 00 

T A B L E 13 
T I M E S . 4LVINGS, L I N E A (1939 S U M M A R Y ) 

Trucks 

g E 
Type of Origin and 

Destination a 
« t» Total Total 

« •83 t l 
1 [ea

v 
tra

il 

i j K 

Station to Station 122,900 $3,000 $3,200 $29,100 
% 
84 

Station to Zone 3,800 300 0 4,100 12 
Zone to Zone 1,100 100 100 1,300 4 

Totals $27,800 $3,400 $3,300 $34,500 100 

travel time over the existing route between the 
estabbshed termmi was found to be 12 2 mm 
The estimated travel time between the same 
termmi over line A, obtamed by dividing the 
estimated distance of 5 27 miles by the as
sumed average over-all speed of 45 miles per 
hour, is 7 0 min. Thus Lme A provides an 
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estimated time savings of 5 2 min. Multi-
plymg this savings in tune 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 savmgs 
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 Ime. 

TABLE 14 
TIME SAVINGS, L I N E B (1939 SUMUARY) 

Trucks 

g 
Type of Origin and 

Destination & a £ Total Total 
SI 

ns
se

n si 

le
av

y 
tr

ai
fe

 

R 

Station to Station 128,800 33,900 $4,800 337,500 
% 
S8 

Station to Zone 18,200 2,100 800 21,100 33 
Zone to Zone 4,900 SOO 300 5,700 9 

Totals Ul,900 36,600 SS.900 364,300 100 

TABLE IS 
TIME SAVINGS, L I N E C (1939 SUMMARY) 

Trucks 

Type of Origin and 
Destination 

Pa
ss

en
ge

r 
C

an
 

L
ig

ht
 A

 
M

ed
iu

m
 

H
ea

vy
&

Se
m

i-
tr

ai
fe

n 

Total Total 

Station to Station 
Station to Zone 
Zone to Zone 

334.500 
26,000 
33,800 

34,400 
3,500 
4,600 

$5,300 
1,200 
1,500 

$44,200 
30,700 
39,900 

% 
38 
27 
35 

Totals 394,300 $12,500 $8,000 $114,800 100 

The 1939 sununaries of the estunated TIME 
SAVINGS for vehicles which could be expected 
to use lines A, B and C by type of origin and 
destination are ^ven in Tables 13,14,15. 

No attempt was made in computing delays 
over existing routes to determme 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, 
it is a well known fact that the degree or 

extent of congestion and the resultant delajrs 
on any given road m 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 ttaS&o, 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 wiU actually be much 
greater than those estunated. 

TABLE 18 
TOTAL SAVINGS 

Savings Line A Line B Line C 

Distance 38,000 $16,200 $16,600 
Tune 34,500 64,300 114,800 

Totals (1939) $42,500 $80,500 $131,400 

TABLE 17 

Benefit Line A Lme B Line C 

Elimination of Traffic Stops $4,500 $9,000 $17,000 
Rise and Fall Savings -2,500 -1,500 -1,500 
Gradient Savings -2,000 -1,500 -1.000 
Alignment Savings 1,500 2,500 4,000 
Rradway Sutfaea Savings 1,500 2,500 4,000 

Totals (1939) $3,000 $11,000 $22,500 

Svmmary of Distance and Time Bene^. 
The total annual benefits (distance savmgs 
and time savings) for each of the three pro
posed locations are ^ven in Table 16. 

Other Ben^. Approximate savings for 
several additional benefits are tabulated to 
show theu- magmtude (Table 17). Smce 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 
»Current 

traffic 
study of Hartford-New Britain 
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time and distance savings evaluated would not 
be reflected in the same d^ree 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 vaiy in the ratio of 
their traffic raised to some power greater than 
one. 

TRAFFIC ESTIMATES 

I t is axiomatic that the alternative which 
will attract the greatest volume of traffic, due 
to time and/or distance savmgs, will in turn 
provide the ^eatest rehef of existing congested 
traffic conditions, not only in respect to those 
vehicles using the proposed facility, but also 
to those vehides which remam on the existing 
street system and operate under lower traffic 

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 estimated as using a new facility 
only if the time savmg and distance saving 
together provide a net savmg. 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 
propceed facilities. These traffic volumes, as 
of 1939, are shown by means of traffic bands 
in Figure 6 for each line. A smgle band is 
used to denote the summation of travel in 
both directions. 

line A will attract approximately 2,200 
vehicles on the nver crossmg, thus leavmg 
17,800 vehicles, or 89 percent of the 1939 
traffic of 20,000 vehicles, to use the existing 
river bridge. 

lane B will attract approximately 4,200 
vehicles on the river crossmg, thus leavmg 
15,800 vehicles, or 79 percent of the 1939 traffic 
to use the existing river bndge. 

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

Certam general characteristics of peak traffic 
movements have been deduced from data ob
tained by continuous automatic traffic coun-

on routes which cany similar traffic 
(heavy commercial traffic with littie 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 » 3 9 TRAFFIC w 
ALTERNATE IMPROVEMENTS 

ANSONU-OERBV-MELTON 

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 internal sections of Lines B 
and C, and more particularly the nver crossing 
sections, should range from 9 to 12 percent of 
the average daily traffic. These values when 
apphed to the estimated average daily traffic 
provide a basis for the establi^iment of ulti
mate design standards and for the plannmg of 
initial stage improvement 

Eaimated Traffic Growth The foregoing 
analysis is based on traffic for the year 1939. 
Expenence has demonstrated that it is neces
sary to plan for future traffic requirements if 
early obsolescence is to be avoided. I t 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. 

I t 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 life of most of our 
primary highways in the past, the anticipation 
of a useful life of more than 30 years is not 
unreasonable. In this study 30 years was 
used as the penod over which the cost of the 
improvement will be retired or amortized 

In assummg a 30-year retirement life for the 
improvement, every effort must be made to 
anticipate the traffic requu^ments over that 
penod. 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 is de
pendent primarily on the extent to which 
conditions in the past have restiamed 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 Ansonia-Derby-Shelton 
section of Routes 8 and 65 is but one unit in 
the important Naugatuck Valley route (Water-
bury to Bndgeport) all of which is either being 
reconstiucted or planned for reconstiuction 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 trafhc 
which may be induced to use this improve
ment will depend upon which alternate is con
structed By comparison with other facilities 
of this character, both m and out of Con
necticut, it appears that mduced 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 I t 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 
penod of the improvement, use has been made 
of the trend study—"Trends of Motor Vehicle 
R^tration and Use," previously made by 

the Connecticut Highway Planning Survey. 
This stu'dy is based on the correlation of a 
number of contnbuting factors. Figure 7 
shows the results graphically. The weighted 
average annual traffic for the 30-year retire
ment penod of the improvement is 153 percent 
of the 1939 average daily traffic. The annual 
traffic at the end of the retu«ment period, 
1975, is estimated at 160 percent of the 1939 
traffic. 

Attention is directed to the fact that the 
traffic growth as estunated above is for normal 
traffic growth only. I t does not provide for 
any radical change m 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 is 
support for a belief that the post-war auto
mobile will provide more economical perform
ance, m both gasolme consumption and tire 
wear, than anythmg we have experienced to 
date. Such developments could result in a 
more rapid growth of traffic than estimated. 

C O S T S 

Proposed Design. As a basis for computa
tions of costs, it is proposed to acquire rights 
of way over the entire length of the project 
adequate for ultimate provision of a 4-laiie 
divided highway. In rural areas this width 
is assumed to be 300 ft . and in urban areas, 
120 f t Construction costs are based on pro-
vidmg 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 desu'able 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 is 7,000 vehicles 
or more On these dual sections tiie 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 (Uvided facihty providing 
two 24-ft. roadways is proposed for all 
Housatonic River bridges 

I t is proposed that access to the new un-
provement be controlled. Only through such 
control can the full value of the facihty as a 
traffic artery be preserved. 

Right-oS-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 

ings 
Oommercial properties 
Acquisition and contingencies (15%) 

Total cost—Line A 

20,350 
17,000 
9,435 

$72,335 
$2,400 Annual cost over 30-year period 

The estimate of cost of nght-of-way for 
Lme B, exclusive of city park and two trans
mission lines, is broken down as follows. 
Vacant land, road frontage and acre

age 
Hesidential property, land w ith build

ings 
Commercial and industrial property 
Acquisition and contingencies (15%) 

Total cost—Line B 
Annual cost over 30-year period 

$25,870 
220,750 
75,800 
48,363 

$370,783 
$12,400 

The estimated cost of right-of-way for 
Lme C, exclusive of two Wnsmission lines, is 
as follows: 
Vacant land, road frontage and acre

age $53,950 
Residential property, land with build

ings 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 

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 wUch exists at the present railroad 
and highway bridges a short distance up 
stream. Unit prices for river structures are 
based on pre-war prices. 

Estunated construction costs of each alter
native line are as follows: 

Line /I—Length 5 27 nules—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 
Housatonic River Bridge 691,000 

(1,200 ft—57,600 sq f t at $12 per 
sq. f t ) 
Total cost—Lme 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 
Drainage 
Minor structures 
Pavement 
Railings and fences 
Hawthorne Ave structure and 

ramps 
Route 110 structure 
Route 110 ramps 
Connector to Atwater Avenue 
Housatonic River Bridge 

(1,350 f t —64,800 sq. f t . at $12 per 
sq ft.) 

Total cost—Line B 
Annual cost over 30-year period 

$450,000 
126,000 
31,000 

277,000 
26,000 

110,000 
70,000 
30,000 
40,000 

778,000 

$1,938,000 
$64,600 

Line C—Length 5 49 miles—3 49 miles 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 S551 000 

Dual lane—1 59 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 (Mam Line) 70,000 
Route 34 ramps 60,000 
Railroad structure (Spur Line) 40,000 
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Route 8 at Atwater Ave structure 
& ramps' 

Hawkins Street structure 
Division Street structure 
Housatonic River Bridge and via

ducts 
(550 ft—26,400 sq f t at $12 per 

sq ft.—$316,800) 
(1,650 f t —79,200 sq f t . at 88 per 

sq ft.-$633,600) 
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 mamtenance 
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: 

2-Lane roadway 
Bridge and viaduct • 

Totab 

Line A 
•• 5.04 mi at 
1 0 23 mi 
5 27 mi. 

LttuB 

$800 permdeo $4,032 
= 4,400 
= $8,432 

Use $8,400 

2-Lane roadway = 4.13 mi . at $800 per mile = $3,304 
4-Lane roadway = 0 88 mi at $1,700 " " = 1.496 
Bridge and viaduct = 0 26 mi = 5,500 

Totals = 5.27 mi 
Use 

$10,300 
$10,300 

Line C 
2-Lane roadway • 
4-Lane roadway • 
Bndge and viaduct • 

Totals 

> 3 49 mi at $800 per mile = $2,792 
> 159 mi at $1,700 " " = 2,703 
0 41 mi - 8,700 
5 49 mi $14,195 

Use $14,200 

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

Type Lme A 
Per 
cent 

of 
Total 

Line B 
Per 
Cent 

of 
Total 

Line C 
Per 

Ĉ ent 
of 

Total 

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

Cost 52,900 83 64,600 74 89,600 74 
Mamtenance 

64,600 89,600 

Coat 8,400 13 10,300 12 14,200 12 

Totals $63,700 100 $87,300 100 $120,400 100 

I t is noteworthy that Line A requires rela
tively inexpensive right-of-way and that the 
respective percentages of total cost are iden
tical for Lmes B and C Furthermore, al
though right-of-way on Lines B and C are 
large in relation to most of our state highway 

work, they are still a email portion of the 
total cost. 

SUMHABT 

Relief oj CongeOion. The analysis of trafSc 
movements for each alternate line shows that 
the 1939 tiaffic volumes that could be ex
pected to cross the Housatonic Biver on each 
alternate are* 

I jne 
A 
B 
C 

Estimated 1939 
Traffic Volume 

2,200 
4,200 
9,500 

Percentage of 
Traffic on Ex
isting River 

Bridge 
H 
21 
47 

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

reRcaiT or m * T u i r i e VOLUME 

LINE C 

i t » T U t f n c 

TMFFIC 

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-Shdton river 
bridge is shown in Figure 8 as 1(X) per cent. 
Referring to Figure 7 (traffic index curve) i t 
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 tiaffic 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 conchtions. 
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Economic Worth. As has been indicated m 
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 determmed 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 S3 = S6S,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 determmed from the ratio of 
annual ben^ts to annual costs. These are: 

Line A 

Line B 

Line C 

Annual Benefits 365,000 
Annual Costs 

Annual Benefits 
Annual Costs 

Annual Benefits 

863,700 
8123,200 
$ 87,300 
$201,000 

Annual Costs $120,400 

10 

14 

1.7 

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 I t 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 analysis of the individual trip movements— 
the determination of ongms and destinations 
—can a logical plan for a major improvement 
in or adjacent to urban areas be developed. 

Since makmg the Ansonia-Derby-Shelton 

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. I t is necessary 
also to evaluate the extent to which the alter
nate improvements meet the total traffic 
needs. As a matter of fact i t appears that the 
latter evaluation alone, in the Ansonia-Derby-
Shelton study IS conclusive. Of the three 
alternate improvements only Lme C will pro
vide substantial relief of congestion for both 
the through traffic and the traffic into the 
urban communities. I f either Line A or line 
B were improved now, it 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 to determine whether th^y ade
quately meet the total traffic reqwrements. 
Those which do not should be either eliminated 
or supplemented to make them adequate. 
Only tiie alternative impro-vements which 
adequately meet traffic needs should be car
ried into iLe final analysis of benefits and costs. 

2. I t should not be concluded from the 
Ansonia-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 directiy through the three com
munity centers would provide the maximum 
traffic service and would ^ve the gijeatest 
total road user benefits. However, i t should 
be obvious that the improvement cost on such 
a line also would be greatest. I t 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 lme would develop a lower benefit value per 
dollar of cost than would Line C. From a 
practical standpomt we did not consider i t 
necessary to evaluate this fourth alternative. 
For a theoretically complete analysis, such a 
lme would reqwre consideration 
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D I S C U S S I O N O N O R I G I N S A N D D E S T I N A T I O N S O F H I G H W A Y T R A F F I C 

J O H N T . L Y N C H , Public Roads Admintstra-
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 IS an important item—sometimes the most 
important smgle item, yet factual data con-
cermng it are exceedingly lumted. I t is 
generally assumed that time savmg is worth 
a considerable amount for busmess travel, and 
very littie or nothing for social or recreational 
driving Travel to and from work is usually 
classed as business travel, yet time saved is 
not busmess time, but time which would be 
used for relaxation or recreation. The aver
age worker would not be able to utiUze the 
time for gainful pursuts, but he might be 
willmg to pay for the opportunity to increase 
his leisure time Also, he might be willmg 
to pay to be rid of the stram and irritations 
which result from traffic congestion and fre
quent stops, even though there were no savmg 
in time. 

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 savmg 
time and eliminating stops and traffic annoy
ances would be a valuable contribution to the 
study of the economics of expressways in 
metropohtan areas. As an expenment, per
haps preliminary to more extensive investiga
tion later, it was decided to question tiie 
personnel of the Fubhc Roads Administration 
m the Washmgton metropohtan area concern
ing their wilhngness to pay to save time and 
to be nd of uritatmg traffic congestion While 
such a sample could not be considered as 
representative of all workers, it may be fairly 
representative of office workers m a city like 
Washmgton. 

From an experunental pomt of view, there 
were important advantages in limiting the 
sample to Pubhc Roads Admmistration 
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 concernmg 
any apparent misunderstandmgs Consider
able interest was aroused and valuable sug
gestions were made concerning the clanfication 

of the questions and the interpretation of the 
answers. 

The form used is shown m Table 1. I t 
would have been better if question A had 
asked for the nearest street mtersection in
stead of the home address, as it was difficult 
to code the addresses by zone, m some cases. 
Question B should have provided a definite 
classification for those group riders who alter
nate in the use of cars belonging to different 
members of the group I t is probable that, 
m most such cases, both 1 and 2 were circled, 
though the note concernmg the cu-chng of two 
numbers was intended to apply only to the 

TABLE 1 

A What IS yom home address^ 

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

U Own auto 2 Another's auto 
3 Streetcar or bus 4 Taxi 5. Walk 
6 Train 7 Other ( ) 
(Note If two of the above means are employed to com

plete a trip, encmile both numbers and undencore the 
principal means from the point of view of Washington 
traffic) 

C. How lonK does this normally take (one way)' 
minutes 

D How much would you pay per day to save ten minutes 
in going to work and ten minutes in returning home' 
3 How much would you pay if the time saving 
each nay were One minute, $ , five minutes, 
$ , twenty minutes, $ T 

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

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

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

I t will be noted that questions D and E ask 
"How much would you pay?" rather than 
"How much IS it worth to you?" or "How 
much is your time worth?" In another survey 
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made recentiy, the results of which have come 
to our attention, a question was asked con
cermng the value of drivmg time, and the 
average value found was S3 40 per hour A 
surgeon estimated his time as worth 8500 per 
hour, and a man on a pleasure tnp estimated 
his as worth S25 per hour I t is possible that 
the surgeon woidd have paid SlOO to save 
12 minutes in an extreme emergency, but it is 
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 in October, 1943, 
through the division chiefs, and returned 
through them, to make sure that it received 
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 rid 
of congestion Averages were therefore based 
on the 581 returns in which a definite state
ment was made as to the amount which would 
be paid 

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

willing to pay something for either tune saving 
or freedom from congestion, were as follows: 

Means of Travel 
Own auto 
Another's auto 
Streetcar or bus 
Walk 

Total 

Total 
Number 

199 
107 
297 
48 

651 

NumDcr 
Answering 
Completely 

186 
98 

268 
29 

581 

Included with those shown as drivmg their 
own automobiles are 56 who indicate that they 
rode with others part of the time, and m-
cluded with those shown as driving m 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 answermg 
questions D and E, 45 per cent indicated that 
they would pay nothing, either to save time 
or be rid of congestion. The percentages 

Means of Travel 
Own auto 
Another's auto 
Streetcar or bus 
Walk 

All 

Willmg to Pay 
to Save Tune 
or Be Rid of 
Congestion 
(per cent) 

52 
49 
43 
_6 
44 

Table 2 shows that the average employee 
m the sample considers the savmg of 2 min. 

T A B L E 2 
TOTAL AMOUNTS AND AMOUNTS P E R MINUTE, 

WHICH WOULD B E PAID BY T H E AVERAGE EM-
PJWYEE|XJRS.4VING D I F F E R E N T NUMBERSOF 
MINUTES P E R DAY 

Total Time Saving 
per Day 

Would Fay per Day Total Time Saving 
per Day 

Total Per Minute 

mtnutes cenit eeHts 
2 0 10 0 05 

10 0 70 0 07 
20 3 09 0 15 
40 6 65 0.17 

T A B L E 3 
AVERAGE AMOUNTS WHICH WOULD B E PAID B Y 

EMPLOYEES USING D I F F E R E N T MEANS OF 
IM^^^^S.^^^ AND TO B E HID OF CONGESTION 

Would Fay. 

Means of Tra\ el To Save To Be Rid Total 
20 Mm of Con
Per Day gestion 

cents cents eenls 
Own auto 3 7 6 1 9 8 
Another's auto 3 5 6 6 10 I 
Streetcar or bus 2 8 5 3 8 I 
Walk 0 5 0 5 I 0 

per day, or even of 10 mmi'per day, split 
evenly between mormng and afternoon, as 
being of very little value. However, he would 
be willmg to pay at a substantially higher rate 
per mmute to save 20 mm. per day, and would 
pay almost as much per mmute to save this 
amount of time as he would to save 40 min. 
per day Evidently he considers 20 mm. 
saving a day, or 10 mm each way, as the 
smallest amount of time that could be used 
to advantage 
Table 3 and Figure 1 show that employees 

ridmg m others' cars would pay about the 
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same to be rid of congestion and to save 20 
min. per day, as those riding in thdr own cars, 
whfle streetcar and bus riders would pay 
lesser amounts, and walkers would pay 
practically nothing. 

Table 4 and Figure 2 show that high salaried 
emid̂ yees would pay substantial^ more than 

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

LCGCND 
20 MINUTES SAVING PER M Y 

FREEDOM FROM CONGESTION 

OWN 
AUTO 

ANOTHERS STREET CAR 
AUTO OR BUS 

MEANS OF TRAVEL 

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

TABLE 4 
AVERAGE AMOUNTS WHICH WOULD-BE PAID BY 

EMPLOYEES I N DIFFERENT BASIC SALARY 
GROUPS TO SAVE 20 M I N PER DAY A N D TO BE 
R I D OF CONGESTION 

Would Fay 

Basic Salaiy Group To Save 
20 Mm 
Per Day 

To Be Rid 
of Con
gestion 

Total 

cents eenii 
Less than $2,000 , 
$2,000-$2,999 

•$3,000-$3,g99 
$4.000-$4,999 
$5,000 and over 

2 1 
3 4 
3 9 
3.0 
5 2 

4 1 
6 0 
6 4 
7 2 
9 6 

6.2 
9 4 

10 3 
10 2 
14 8 

low salaried 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, m the mtermediate 
range, from $3,000 to $4,800, there is littie 
variation. 

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

Table 5 shows the average aiftounts which 
would be paid to save 20 mm. per day, and 
be rid of congestion, by employees other than 
walkers, livmg 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, 
woidd pay about twice as much as the resi
dents of Alexandria who have the advantages 
of the Mount Vernon Boulevard and tiie 
Pentagon network and can drive virtually all 
of the way to the office without senous traffic 
interference. The zones are arranged in the 
table in 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 
a route so congested that major improvements 
are contemplated. 

m travel-time groups, and shows the amounts 
which would be paid by the employees in 
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 

T A B L E 5 
A V E R A G E -n iAVEL T I M E . A N D A M O U N T S W H I C H 

W O U L D B E P A I D T O S A V E 20 M I N A N D B E R I D 
O F C O N G E S T I O N B Y R E S I D E N T S O F D I F F E R 
E N T Z O N E S , E X C L U S I V E O F W A L K E R S 

Zone of Residence 

Pruce Georges County, Md. 
Montgomeiy County, Hd 
Oistnot of Columbia, N E. 
Fairfax County, Va 
Arlinston County, Va 
Distrait of Columbia, BE &. S.W. 
Alezandna 
District of Columbia, N .W. 

Aver
age 

Travel 
Time 

miauta 

Would 
Pay to 
Save 20 

Min per 
Day and 
Be Rid 
of Con
gestion 

TABLE 6 
PERCENTAGE DISTRIBUTION OF EMPLOYEES 

OTHER T H A N WALKERS, I N THATOL-TIMii 
GROUPS, AND AMOUNTS WHICH WOULD BE 

IfEo^oM^Fo^ 

15 SO 
11.58 
10 91 
9 83 
8.63 
8 39 
7 95 
7.2S 

Total Travel 
Tune per Day 

Distribu
tion of 

Employ
ees 

Would Pay. 
Total Travel 

Tune per Day 

Distribu
tion of 

Employ
ees Tosa\e 

20 Mm 
To Be Rid 

of Con-
gesuon 

Total 

minutes 
0-39 
40-79 
80-119 
120 and over 

cent 
14 4 
52 I 
25 4 
8 1 

cents 
2 1 
3 0 
3 7 
4 6 

cents 
5 7 
6 3 
5 5 

10 4 

cents 
7 8 
8 3 
9 2 

15 0 
Total 100 0 3 2 5 8 9 0 

As would be expected, the emplosrees re-
qmring longer to travel to and from work 
would pay more to speed up their 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 highways are those traveling 
by automobile, either then: own or another's, 
and requiring at least 20 mmutes each way 
to go to and from work or, m 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 
travdtime. 

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 

I I 20 MINUTES SAVING PER DAY 

FREEDOM FROM CONGESTION 

40-79 80-119 
TOTAL TRAVEL TIME PER DAY (MINUTES) 

120 AND OVER 

FiEore 3. Average Amounts Which Would Be Paid by Employees ReqiUring Different 
S u i t e of TravdTime to Save 20 Minutes per Day an<f to Be Rid of Congestion 

TABLE 7 
AVERAGE AMOUNTS WHICH WOULD BE PATO TO 

BE R I D OF CONGESTION AND TO SAVE TIME, 
BYAOTOMOBIlff iRIDERS BBQUIRING A TOTAL 
OF 40 M I N PER DAY TO DRlV^B TO A N D FROM 
WORK 

TABLE 8 
AVERAGE AMOUNTS WHICH WOULD BE PAID PER 

AUTOMOBn.B.BYOWNBRSAND OTHER WDBR8 
HAVING 40 M l i l OR MORE TOTAL T R ^ ^ 
PER DAY, TO BE R I D OF CONGESTION A N D 
SAVE TRAVEL TIME 

Benefit 
Means of Travel 

Benefit 
Own Auto Another's 

Auto 

cents cents 
Save 2 mm per day 

" 10 
II 20 " " ** 
II 11 11 11 

Be n d of congestion 

0 1 
1 2 
4 1 
7 8 
6.2 

0 1 
0 8 
4.0 
7.4 
6 9 

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 

Benefit 

Total Time Saving 
per Day 

Benefit 
2 

Mm 
10 

Mm 
20 

Mm. 
40 

Mm. 

cents cents ants cents 
Time saving 

to owner. 
to passengere 

Freedom from congestion 
to owner. 
to passengen 

0 1 
0 1 

6 2 
8 3 

1 2 
1 0 

6 2 
8 3 

4 1 
4 8 
6 2 
8 3 

7 8 
8 9 
6 2 
8 3 

Total 14 7 16 7 23 4 31 2 

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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VERA u i m M m 

TOTU. NUUSER OF MINUTES SAVED PER OKf 

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, highway, accordmg to the returns in this 
in the cas) of time savings of 10 min. or less survey, is greater than would be arrived at by 
per tinp, the aggregate amounts which would conadering time savmg only, and ^ving i t a 
be paid for the use of a congestion-free express value of one cent per minute. 




