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A BYPASS PROPOSAL FOR DOVER, NEW HAMPSHIRE

INTRODUCTION

Dover, N. H, is an industrial ecity of approxim-
ately 12,000 population, located in the southeast section of
New Hampshire. It is on New Hampshire Route 16, the main

thoroughfare to the White Mountains from the Seazcoast Region.

The report which follows is necessarily of a general
nature because of the limited amoun®t of data available on the
subject, The State Highway Department is presently plan-

ning a complete study of Dover's traffic problems and needs.

It is hoped that this report will furnish some information
to aid in alleviating Dover'!s traffic problem.

~
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THE PROBLEL .

Dover is the only ity - in New Hampshire where a
main line railroad (Boston ané Maine) and a main highway
route cross at grade. The frequent gate closings (see
Appendix A) necessitated by this type of erossing, com-
bined with the high volume of ‘traffic found in Dover
create a severe traffic nuisance.

To utilize the present highway system in a sol-
ution of the problem, it woulcd be necessary to separate
the grades at the crossing. To effect a grade separation
it would be necessary either to elevate the railrcad, or
to bridge or tunnel the railroad. Fone of these solu-
tions are feasible from an economic or esthetic point of
view,

it 1
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impossible to solve the through traffic prob-

iem by a new internal route, as shown by a land use map being
prepared by the Dover City Planning Board. This map shows
that land use in Dover follows no definite pattern. The

most practical solution, therefore, arpears to be a circum-

ferential bypass.

Dover is cut from east to west by the Cocheco River
=t ~ > - 2 / A
and by the Boston and Maine Railroad. Any bypass around the

city muet necessarily cross these features.

Methods of Procedure

2 . : { :
Several interested persons and agencies in the ecity
and state were interviewed to obtain data helpful in deter-
mining the necessity of a bypass, and to discuss various

N




points of view relative to tle problem.

To lay out a preliminary route, it was necessary to
know something of topography and land use, Topography was
obtained from a 1:25000 scale U. S. Army Engineer Corps map.

t was decided that an aerial photograph of the area would
furnish sufficient data on land use. No sueh photograph was
available, but through tha‘cooperation of the Plamming Survey
Division of the State Highway Department three flight strips
were flown, and the negatives furnished us, From these nega-
tives a mosaic covering the central section of Dover was pre-
pared (see page 5).

From the topographic map and mosaic, tentative
alignments furnishing satisfactory grades were laid out. A
personal reconnaissance was then undertaken for the purpose
of adjusting these tentative routes to furnish better align-

ment, grades, and a minimum of property damage.

Information recuired

Traffic recorders, which automatically count and
record hourly traffic volumes,,were'used to determine average
end peak traffic volumes. These recorders were located as
shown on page 6. The main recorder on Central Avenue is in
continuous operation. The remaining recorders were oper-
ated on short irregular periods.

An origin- destination'survey was necessary to
analyze a cross-section of the total Dover traffic. Such
a survey was made in the central business district in the
summer of 1948,




A photograph of the mosaic used for 1land
use study. The original mosaic is ap-
proximately 14 inches by 24 inches, with

a scale of 1 inch to 930 feet,
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A et or design standards were mecessary to estab-
'*tﬁe nﬁmber of lanes, lane width, and maximum allowable
de and alignment conditions for ahy proposed route.

é standards were taken from "New Hampshire Highway Needs
‘1948" and were based on highway use as determined from
éffic volume.

From the New Hampshire Highway Department, typical
iffigures were obtained for structures, right of way, road
urface, ete. for the purpose of estimating the cost of such
‘bypasse. This data is tabulated on page 2.

A United States Geological Survey map was used for
réliminary survéy study, and to plot approximate profiles,
Data on the number of railroad gate closings per
ay agd the duration of each closing on a typical day were

btained from the Dover City Planning Board (see Appendix A).

‘Results of Analysis

In the consideration of any bypass project some
rdpposition is met from local businessmen, who feel that a
/bypass would seriously affect their.volume of buginess,
iThis‘supposition, however, is not based on fact. From the
origin-destination survey it was found that but 7% of the
through traffic make intermediate stops in the business dis-
triet, With the constructiom of 'a bypass, it is conceivable
that local business would increase rather than decrease, zs
traffic and parking conditions improve.

In the origin-destination survey, traffic was

broken down to show the percentage of passenger and

-7~




RURAL RIGHT OF WAY - 200 foot width

83000 per mile

6000 11 S g
5000 ezch
2000 1

TWO LAYXE PAVELKENT

Light Earth and HMedium ewwvy
Ledge Quantities Quantities Cuantities
dinous lacadan $85,000 $130,000  $175,000
haltic Comerete 90,000 135,000 180,000
1forced Cement 120,000 165,000 210,000
.~ Concrete

Above prices are for 12 foot lanes and 8 foot shoulders.

AFFIC CIRCLES $50,000

st of Structures in estimates determined from actual cost

T comparable completed structures,




"%ehieles, the trip purpose, origin of registry, ete.
data is shown on the graphs on page 10,

VThe distribution of traffic flow was determined by
ﬁgrthe information obtained from the origin-destination
fThis‘data must necessarily be adjusted to compen-
r inaccuracies inherent in this type of study. Since
ficient number of permanent State Highway personnel
ldbie for making these studies, temporary employes
e;hiréd to augment their forces. These new employes
become familiar with the system of compiling the data
th the general street layout until the survey is well
2y. The motorist also resents being stopped for an
ew, the purpose of which he does not fully understand.
ombination of these facts make it extremely difficult
the analyzer to determine the true movement of traffic.
Certain assumptions had to be made in regard to
pfbbable number of vehicles thet would use the bypass if
able. This was especially true in the case of the

and West feeder routes, and on roads where insufficient
,a was available. The graphs on pages 11 and 12 show the
é; traffic found and the flow of northbound through traf-
f}: Thirty-eight per cemt of the total traffic was

fough traffic. This percentage was determined by taking

1€ mean of two separate origin-destination analyses.
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TWO POSSIBLE ROUTES

; From the preliminary study and personal reconnais-
sance, two final routes were laid out, one to the West and
the other to the East of the city. Both routes provide

excelzent grade and alignment,

Analysis and Deseription of West Route

The West route leaves New Hampshire Route 16 at a
pbdint approximately five-eights of a mile south of the
intersection of the Dover Point Road and Central Avenue.

It erosses the follbwing features:- ihe abandoned Dover-
Portsmouth Railradd tracks, the Bellamy and Cocheco rivers,
the Boston and Maine main-line tracks, two main highways,
three secondary routes, and five routes of lesser import-
ahce. This route terminétes at a point approximately
one-fifth of a mile south of the intersection of the

Somersworth Road and New Hampshire Route 16 (see page 15).

-]l3-




Advantages of the'West Route

(1) The topography is gently rolling, with the result
that cuts, fills, and grades may be kept to a minimum.
(2) This route would serve more vehicles from feeder

routes,

(3) Both rivers are crossed above the point of

navigation.

Disadvantages of the West Route

(1) Topography is very flat for the railroad overpass.
(2) The southern approach to the Cocheco River eross-
ing involves questionable soil foundation for fill.

(3) Two secondary roads are crossed at grade.

=14 -
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WEST PRPOUTE

. COST
GROUP I FE R UNIT | PER COST | TOTAL
UNIT

Struc- |Rotary at NH 16 (South) 50000
tures |Bridge over rozd and i i
Bellamy River (41l0') 200000
Rotary at NH 108 (Durham road) 50000
Laryge Culvert at Bellamy Park Rd. 15000
Rotary at NH 4 (Concord Road) 50000
Bridge over B & M RR tracks loornen
Bridge over Cocheco River (2307) 1600
Underpass at Sixth st. L alalale
| Rotary at NH 16 (Horth) 50000

Total Cost of Strﬁctures _;§E§§Q:
ROW Woodland Mi. | 3000 5000
Parmland Mi. | 6000 12500

Houses -1 5000 40000 ,

Barns 2,000 6000

Total Right of Way Costs o 63500
Constr. |Construetion Mileage exclusive i s

of structures Mi. R13ec000 487000 487000

TOTAL COsST OF WEST ROUTE 1275600
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Analysis and Description of the East Route

The Eaét route leaves New Hampshire Route 16 at a
point approximately 2.1 miles south of the intersection of
the Dover Point Road and Central Avenue. This route
crosses the following features:- the Cocheco River, the
Boston and Maine main-line tracks, one main highway, one
secondary route, and five routes of lesser importance.

The route erosses gently rolling terrain, with the ex-
ception of the river crossing, and terminates approxi-
mately one-fifth of a mile south of the intersection of
the Scmersworth Road and New Hampshire Route 16 (see

page 19).

Advantages of the East Route

(1) The topography is gently rolling.

(2) Only one river crossing

(3) Interchanges ars provided for all main and
secondary route crossings.

(4) The river is crossed abdve the point of

navigation,

Disadvantages of the East Route,

(1) The Durham Road carries the greater percentage
of feeder route traffic. It would be impossible for this

traffic to utilize the bypass,

=18~
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EaAa sl RO Tt E

COoS5T
GROUP I P UNIT PER I CGOST | BOTAL
UNIT
Strue~- |Rotary at NH 16 (South) ; Tl
tures |Bridge over Cocheco River (5r0') b Talalalala
Under-pass at fortland St. [ Yolalaly
Bridge over B & M RR tracks leooeoe
Rotary at Rollinsford Road 5enen
Rotary at NH 16 (HNorth) s0000
Total Cogt of Struetures 6looon
ROV Woodland 1.63 M1, | 3ree 4900
Farmland 2+60 Mi. (Yalalal 15900
Houses 6 T alalg) 3nnnn
Barns 1 2000 2000
Total Right of Way Costs 52800
Constr.|Congtruction Mileage exclusive v ,
of structures 4.25 M. |130000 | 563rrn 563rnn

TOTAL COST OF EAST ROUTE

1225800




THE PROPOSED SOLUTICK

The purpose of any bypass is to efficiently serve
the maximum amount of through traffic, and to relieve the
traffic congestion within the business distriet. The con-
trolling factor in this bypass consicerstion: L= iherefore
been its utility. The proposed solution which foilows is
the one which will serve the grcatest number of vehicles
most efficiently.

From traffie recorder data, 15,698 vehicles travel
the Central Avenue business district per average annual day.
Of this total, 33%, or 5960, are throﬁgh traffic,

Traffic recorders located as shown on pa;¢ © give
the total count on feeder routes. The total counts on these
routes were relatively small: therefore the percentage of
through traffic which would be added to any bypass from these
routes was assumed toc be negligible, The total traffic
count on the Durham Road was not avzilsbhle, but from a turn-
ing movement study it was evident that 25¢ of the tota
traffic passing the intersection of the Dover Point Road and
Central Avenue would travel the Durham Road. It was as-
sumed tle t lhe same percentage (45%) held for the through
trafiic, The lack of any other data made it necessary to
use this figure, but it is believed that the actual amount

would be somewhat less,




- The total cost of the East route as proposed is
approximately $5C,000 less than that of the West route,
This advantage is far outweighed by the utility of the West
route, since the Durham Road traffic would not be served by
the East route., It is therefore proposed tla t the West

route as deseribed be considered for construction.

23




RECOMMENDATIONS

In order to effect both an immediate and long range
solution to Dover's traffic problem, it is felt that the
following recommendations should be considered.

(1) That the State of New Hampshire purchase a 200 foot
right of way for the future construction of a dual-lane
divided highway over the Western route.

(2) That only two of the four lanes be constructed at
present. This eonstruction would precvide for the present
volume adequately.

(3) That the Bellamy Road be made one-way from the
Durham Road (NH 108) to the bypass. This would prevent
Durham traffic from crossing the bypass at grade when using
the bypass for northerly traffic.

In addition; the following recommendations should
be carried out immediately:-

(1) A rerouting study of intermal traffic be under-
taken with the view of improving traffic conditions in the
business district.

(2) That the height of the Broadway underpas:s be in-
creased by lowering the road grade. At present, the clear
height of the underpass is 10 feet. This height prevents
most trucks from using this ecrossing. With the increase in
height, &ll highway users would be afforded an alternate
ercssing free of delay, end greater utilization of exist-

ing features would be made.







APPENDIX A

The following figures are compiled from data col-
lected by personnel of the State Highwasy Department during
a Dover traffic survey, September 18-18, 1948,

During a composite day, there were 87 gate closings
noted by survey personnel, The time in which these gate
closings prevented the frée flow of traffic totaled 2 hours

and 36 mimites,

Hour Gate Closings Hour Gate Closings
12-1 AM 2 12 noon-1 PM 3
1-2 =8 3 1-2 PM 4
g=3 " 3 2=3 ¥ 2
3=4 n 3 34 " 6
4-5 © 3 4-5 " 4
&5=6 ¢ 4 65-6 " 3
6=7 # 4 Pay M 7
=8 " 5 7-8 " 1
80, ¥ 4 8=8 H 1
9-30 1 ' 9<ig n 7
10-11v 8 - 10-11" 2
11-12 nocn o 11-12 micénight 2
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