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Summary

The circulation plan for the City of Dover is undertaken
to identify and correct existing problems, and by anticipating
future travel demand, to avoid their recurrence in the future.
Data collected along with recommendations resulting from the 1967
Dover-Somersworth Transportation Study and the 1970 Downtown Dover
Urban Renewal Plan are utilized herein.

The first step in developing the plan is the survey and
evaluation of the existing street system. This consists of a
street use classification, street system inventory and evaluation,
determination of existing and expected traffic flow, and an evalu-
ation of street capacity and traffic accidents.

The 1990 Land Use Plan was developed concurrently with the
Circulation Plan, utilizing the nucleated pattern of land develop-
ment as a theoretical guide. Thé resulting design concept for the
proposed street system was conceived to serve this nucleated pat-
tern and is indicated by a series of radial and circumferential
streets connecting the outlying nuclei with each other and the
Central Business District.

The proposed circulation facilities are developed from the
inventory and future land use plan. Proposed improvements are
designated for development in three time frames which represent
levels of priority: immediate (1971 to 1975), short-range (1975
to 1985), and long-range (beyond 1985). Within each time frame
proposed improvements are classified into new streets, improve-
ments to existing streets, and intersection improvements.

Four new major streets are proposed: an outer connector
which 1s a semicircumferential connecting the Spaulding Turnpike
at the Somersworth interchange with Sixth Street, Tolend Road,
Littleworth Road, Knox Marsh Road, and Durham Road; an inner
connector, another semicircumferential located between the Central
Business District and the Spaulding Turnpike and connecting Glen-
wood Avenue and Central Avenue with the Turnpike at Sawyer's Mill
(Locust Street and Central Avenue); the Oak Street extension, a
semlicircumferential about the Central Business District, formed
by the extension of Oak Street across the Cocheco River to Watson
Street and Central Avenue; and the Chestnut Street extension, a
bypass route of the Central Business District in the short-range
time frame proposed to become a local circulation route for the
downtown area in the long-range.

In conjunction with the above-mentioned new streets, im-
provements to certain existing streets are proposed including:
First Street, Central Avenue Bridge, Miracle Mile (northern Cen-
tral Avenue), Fourth Street, Pierce Street, Broadway, Sixth Street,
Glenwoed Avenue, Watson Street, Washington Street Bridge, and Oak
Street.



\ .
Improvements to existing intersections such as signing,
signalizing, marking, channelizing, and increasing sight distance
are also proposed. In addition, the existing southerly one-way
direction of traffic flow on Central Avenue in the Central Busi-
ness District is proposed to be reversed in the long-range in
conjunction with the development of the Chestnut Street extension.

The proposed street system should have a profound impéct
on traffic patterns to and through the City and patterns of land
development in rural areas. The downtown street system, particu-
larly Central Avenue, should be -relieved of the existing conges-
tion created by through traffic; and new industrial, commercial,
and residential development should be stimulated by the implemen-
tation of both the outer connector and the 0Oak Street extension.

The adequacy of terminal facilities (parking and loading)
in the Central Business District and other areas of generation is
evaluated herein. A deficiency of parking spaces is indicated -
about 100 spaces in the Central Avenue - Washington Street area,
about 40 spaces in the City Hall area, and about 30 spaces to be
removed by proposed traffic improvements. It is expected that
the current urban renewal project and the development of the
Chestnut Street extension should provide land for the needed park-
ing spaces.

Loading facilities were investigated in regard to the ef-
fect which they have on the flow of traffic. Several locations
in the downtown area are indicated as detrimental in this regard.

Methods of implementing and maintaining the circulation
plan are proposed also. Among the possible tools are priorities
of improvements, planning standards for subdivision controls,
zoning, and municipal development of streets, official mapping
urban renewal, the TOPICS Program and periodic upgrading.



CIRCULATION

The purpose of undertaking a circulation study is twofold.
One intent is to identify and correct exlsting circulation prob-
lems; the other is to anticipate future travel demand and appro-
priately plan for it.

The preparation of the circulation plan for Dover is coor-
dinated with two recent, related studies; the 1967 Dover-Somersworth
Transportation Study and the 1970 Downtown Dover Urban Renewal Plan.

Survey and Evaluation of Existing Street System

A circulation facility survey and evaluation was undertaken
of the Dover street system. Specific areas of study consisted of
a street use classification, street system inventory, and an analy-
sis of traffic volumes, street capacity, and traffic accidents.

Street Use Classification

The street use classification study, which identifies
streets in regard to their present use, provides insight into the
adequacy of transportation service. The classification likewise
provides the basis for the application of planning standards to
the various types of uses. Four basic classifications were uti-
lized.#*

Expressway - This classification represents the highest
order of street usage. These streets have controlled
access and grade separation at intersections and generally
connect major population centers.

Major Arterial - This classification represents the
second order of street usage. 1In Dover, the major ar-
terial network generally has unlimited access. To~-
gether with expressways, these streets provide the net-
work for through traffic.

Collector - This classification provides service be-
tween major arterials and local streets, and connects
adjacent neighborhoods.

Local - This classification includes all those Streets /
not classified above. Generally, the classification

represents streets that predominantly provide access

to property on the right-of-way.

Regional Highway System. Expressways and major arterials
are the use classifications which are of regional significance.

*Classifications recommended by the National Committee on Urban
Transportation, 1958.



Two expressways, the Spaulding Turnpike and I-95 pass through the
Dover Area of Influence. I-95, the major Atlantic coastal route
runs north-south about seven miles southeast of Dover. The Spauld-
ing Turnpike, the other expressway, connects I-95 at Portsmouth
with Dover and Rochester. It passes about one mile to the west of
the center of Dover and provides an adequate bypass of the down-
town area. It 1is, however, a toll facility with a collection booth
in Dover which affects traffic patterns in the City.

There are five state highways which pass through Dover, as
indicated on Figure 1, Existing Street System. Route 16, which
links Dover to Portsmouth, Rochester and the White Mountains,
passes through the CBD (Central Business District) following the
Dover Point Road, Stark Avenue, and Central Avenue. Route 9,
which connects Dover with Concord, Somersworth, and southern Maine,
also passes through the downtown area following Littleworth Road,
Silver Street, and Central Avenue. Another east-west link, Route
4 links the CBD via Portland Avenue to Rollinsford and South
Berwick, Maine. Route 155 and Route 108, following Knox Marsh
Road and Durham Road, respectively, provide access between Dover
and Durham.

Dover Street System. Figure 2 shows the existing functional
classification of the Dover street system according to the above-
mentioned four classifications. The evaluation and analysis of
this chapter deals mostly with the three highest orders of use;
expressways, major arterials, and collectors.

The basic pattern of the street system is a modified radial
formation focusing on the CBD. The modification, represented by
the predominant north-south concentration of major arterials, is
caused by the two rivers which have restricted the development of
east-west routes. There are few major circumferential routes con-
necting these radials with the exception of the turnpike which
allows access at only three points near downtown Dover. This de-
ficiency of adequate circumferential routes, due basically to the
expense of river crossings requires a large portion of the through
traffic to utilize the radials and pass through the CBD, thus con-
tributing to the existing congestion. '

The existing collector streets form a good basic network
and provide access between existing residential development and
the major arterials. The location of the majority of the existing
residential development has been adjacent to collector streets.
The existing pattern of collector streets in relatively undeveloped
portions of the City provide the basic network for the development
of the future street system in these areas.

Street System Inventory and Evaluation

A street system inventory was conducted to evaluate the ef-
fectiveness of the street system. Expressways, major arterials,
and collectors in Dover were evaluated in regard to several factors,



Table 1.

Street Characteristics Inventory

Section

Street From

To

Width (Feet)

R.0.W. (1) Pavement

Pavement

Horizontal
Sidewalks(2) Condition(3) Alignment(3) Alignment (3) CGrade(3) Shoulders(3)

Vertical

EXPRESSWAYS
Spaulding Turnpike Newington

Dover Point Interchange

Central Avenue Interchange

Silver Street Interchange

Somersworth Interchange

Turnpike Connector

MAJOR ARTERIALS

Broadway
Central Avenue

Dover Point Road
Durham Road

Knox Marsh Road
Littleworth Road

Main Street
Main Street

01d Rochester Road

Portland Avenue

Portland Street
Rochester Road
St. John Street
Silver Street
Stark Avenue
Washington Street

COLLECTORS

Arch Street

Atlantic Avenue - Gulf Road

Back River Road
Back Road
Bellamy Road
Broadway
Chestnut Street
County Farm Road
Court Street
First Street
Fourth Street
Glenwood Avenue
Hale Street

Ham Street

Henry Law Avenue
Horne Street
Locust Street

Mast Road - Spruce Lane

Middle Road
Oak Street

01d Rochester Road

Pierce Street
Piscataqua Road
St. Thomas Street
Second Street
Sixth Street

Third Street
Tolend Road
Washington Street

Whittier Street

Spaulding Turnpike

St. John Street
Locust Street
Stark Avenue
Lower Square
Sixth Street

Oak Street
Glenwood Avenue
Spaulding Turnpike
Madbury

Mast Road
Madbury
Littleworth Road
Madbury

Columbus Avenue
Washington Street
Portland Street
Rochester Road
Rollinsford
Portland Street
Portland Avenue
Traffic Circle
Portland Avenue
Knox Marsh Road
Dover Point Road
Lower Square

Washington Street
Piscataqua River
Piscataqua Road
Middle Road
Durham Road
Rollinsford
Sixth Street
Rochester

Middle Road
Chestnut Street
Washington Street
Sixth Street
Locust Street
Broadway

Court Street
Glenwood Avenue
Washington Street
Silver Street
Piscataqua Road
Dover Point Road
Broadway
Rochester Road
Broadway

Madbury

Locust Street
Chestnut Street
Long Hill Road
Glenwood Avenue
Chestnut Street
Barrington
Tolend Road

Arch Street
Glenwood Avenue

Dover Point Road 300
Central Avenue Interchange 300
Silver Street Interchange 300
Somersworth Interchange 300
Rochester 300
Traffic Circle 80
Central Avenue 50
Stark Avenue 66
Lower Square 66
Sixth Street 66
Oak Street 70
Glenwood Avenue 66
Traffic Circle 66
Stark Avenue 66
Mast Road 66t
Central Avenue 66
Littleworth Road 50-60
Silver Street 60
Columbus Avenue 66
Knox Marsh Road 66
Portland Street 50
Upper Square 50
Somersworth 60
Portland Street 100
Central Avenue 60
Main Street 50
Rollinsford 60
Broadway 50
Central Avenue 60
Central Avenue 66
Main Street 66
Silver Street 50t
Portland Avenue 50
Durham Road 60t
Henry Law Avenue 50;
Knox Marsh Road 60T
St. John Street 66
Cocheco River 66
Sixth Street 50
Central Avenue 50%
Central Avenue 50
Central Avenue 50
Central Avenue 50
Central Avenue 55
Central Avenue 50
Lower Square 50
Sixth Street 50%
Silver Street 50
Washington Street 50
Durham Road 60t
Court Street 50%
Central Avenue 50
Traffic Circle 50k
Central Avenue 60
Back River Road 60t
Central Avenue 4o
Central Avenue 50
Glenwood Avenue 50
Central Avenue 60
Central Avenue 50
Washington Street 6ot
Arch Street 60
Central Avenue 60
Washington Street 50

2-48
2-48
2-48
2-48
2-48

48

None
None
None
None
None
None

Both

One

Both
Both
Both

One

One

None
None, One
None
None, One
None, One
None

None

One

Both
None

None
Both

One

None
Both

One, Both
One

Both

None

None

One

None

One, None
Both
Both, One, None
None

One

Both
None, Both
None

Both

One

None, Both
One, Both
One

Both
None

None

One

None
Both
None
Both
Both

None

Both
Both

None

Both
Both

One
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Estimated 1970
Traffic Volume

Projected 1990

‘Traffic Volume

(AAWT) (1) (AAWT) (1)
18,400 25,000
6,600 14,400
10,700 22,900
13,600 24,400
4,400 8,300
9,300 19,600
5,800 8,000
11,000 18,200
18,200 20,900
17,600 20,400
14,700 21,600
14,700 18,400
16,800 21,000
7,800 14,000
6,200 12,500
5,100 10,600
3,400 5,500
9,000 14,700
2,300 5,600
5,100 8,200
15,400 17,900
13,200 15,300
2,700 5,600
6,000 11,000
2,800 5,500
3,400 5,600
7,700 13,800
3,800 8,000
7,200 12,600
7,500 19,400
15,400 17,900
(5) -
2,400 3,500
2,700 7,000
(5) (5)
1,200 2,900
6,000 10,100
(5) -
(5) -
1,000 3,500
(5) -~
4,250 4,900
2,400 3,600
(5) -
2,200 4,500
1,300 2,400
(5) -
2,900 11,700
1,600 5,200
(5) -
(5) -
2,200 3,200
(5) -
1,540 4,900
1,400 2,100
(5) -
(5) -
1,100 1,900
7,200 8,400
(5) -
(5) -
4,400 6,600
6,250 8,700
3,200 3,800

(1)Right-of-Way.
(2)None
One

No sidewalks.
Sidewalks on one side only.

Both = Sidewalks on both sides.

" Good
Fair
Poor

(3)G
F
P

(4)Average Annual Weekday Traffic.

(5)Data not available.
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\
all of which are discussed below. This evaluation is presented in

Table 1. In addition, the locations of critical problem areas are
shown on Figure 1. ’

Pavement Width and Condition. One factor which affects the
ability of a street to carry traffic is the pavement width. The
existing widths of pavement in Dover's major streets are presented
in Table 1.

In comparison to standards presented in Appendix Table A-1
inadequate pavement widths are predominant throughout Dover. Gen-
erally the pavement should be wide enough to accommodate two 12-
foot travel lanes plus parking lanes or shoulders (U42-foot minimum
total). The most critical deficiencies in pavement width exist on
the following streets:

Central Avenue between Locust Street and Stark Avenue

Knox Marsh Road between Madbury town line and Little-
worth Road

Broadway between St. John Street and Central Avenue
St. John Street

Main Street between Portland Street and Upper Square
Bellamy Road

Glenwood Avenue

Whittier Street

St. Thomas Street

Atlantic Avenue - Gulf Road

Pierce Street

Areas of inadequate pavement width are designated by an "N" on
Figure 1.

The conditicon of street pavement affects road-user comfort
and safety. Through the operation of a regular maintenance pro-
gram, Dover has kept most of the heavily-used roads in fair-to-
good condition. Two streets, however, have severe pavement de-
ficiencies and should be assigned a high priority in the City's
maintenance program. They are Tolend Road and Ham Street. They
are noted with a "P" on Figure 1.

Sidewalks. The streets with existing sidewalks are listed
in Table 1. The provision for sidewalks, especially where pedes-
trian and vehicular traffic is heavy, should be of paramount

s



importance to the community. Thus, sidewalks should be provided
along major roadways in areas of high vehicular and pedestrian
traffic generation (business areas and schools) and in concen-=:
trations of residential developments. '

As a general policy guide, the City should consider con-
structing sidewalks on at least one side of the street in areas
where the net residential density* is greater than two families
per acre and the number of families at that density warrants them.
Subdividers, however, should be required to construct sidewalks
in front of every developed lot less than one-half an acre in area.

Right-of-Way Width. The right-of-way width of a street is
the area between the private property lines on both sides of the
street. The entire width is generally not paved and areas near
the side of the road are often used for shoulders, sidewalks, and
planting areas. Generally, the larger the differences between
the pavement and right-of-way widths, the easier a street is to
widen, since 1t indicates little or no additional land acquisition.

Table 1 shows the right-of-way widths for Dover's streets.
With the exception of the turnpike, Central Avenue between Sixth
Street and Oak Street and the eastern portion of Portland Avenue,
the many major arterials and collector streets in Dover do not
have adequate rights-of-way (70 and 60 feet respectively).

Horizontal Alignment. Horizontal alignment describes the
curvature of a roadway on an horizontal plane. It is evaluated in
degrees of curvature, feet of radius of the street centerline, and
sight distance. Poor horizontal alignment can be both dangerous
(sharp or hidden curves) and uncomfortable (poor transition to and
through curves).

The evaluation of the horizontal alignment of Dover's major
streets is presented in Table 1. Specific locations of poor hori-
zontal alignment are designated by an "H" on Figure 1.

Vertical Alignment. Vertical alignment describes the curva-
ture of the roadway in the vertical plane. Hills and troughs in
the road are examples of vertical alignment. It is measured by
length and degrees of radius of the curve and sight distance. As
is the case with horizontal alignment, poor vertical alignment
can also be dangerous and uncomfortable for the driver.

The evaluation of the vertical alignment of Dover's major
streets is presented in Table 1. Specific locations of poor verti-
cal alignment are shown on Figure 1 and designated with a "V".

Grade. The grade of a street is important for safety and
comfort considerations. There are only a few locations in Dover

*Net residential density is the number of families divided by the
total area of residential land (excluding streets).



where the grade is considered excessive. These are designated on
Figure 1 with a "G". Generally, excessive grade is not a problem
in Dover and furthermore, very little can be done to eliminate the
few areas where excessive grades exist.

Shoulders. The shoulder is that portion of the roadway
between the outer edge of the travel lane and the inside edge of
the ditch, gutter, curb, or side slope. Shoulders provide a place
for vehicles to stop along the roadway and a safety transition be-
tween the roadway and side of the road. Shoulders which are too
narrow, or of an unsuitable material, are noted on Figure 1 by an
"S". Most of the problems exist on streets outside the downtown
area where volumes are low and vehicular speeds tend to be high.

Intersections. The control of traffic at intersections is
necessary for safety and uniform traffic flow. The conventional
methods of control consist of signing, pavement marking, signali-
zation and channelization. Inadequate or improperly controlled
intersections are usually indicated by high accident rates and
congestion.

High accident intersections are plotted on Figure 1. Of
these, the most dangerous intersections are at:

Central Avenue - Stark Avenue

Lower Square

Silver Street - Locust Street

Sixth Street - Whittier Street

Rochester Road - Somersworth Traffic Circle
Rochester Road - 0ld Rochester Road

Congestion, the other indicator of inadequate intersection
control, is greatest along Central Avenue downtown during the
peak hours. The areas where congestion is particularly acute are
at Upper and Lower Square. Other areas of congestion include
Miracle Mile¥®, Central Avenue - Hale Street intersection, and the
Littleworth Road - Knox Marsh Road intersection.

Many of the existing traffic control facilities in Dover
are generally obsolete and ineffective. Presently the following
intersections are signalized by city-owned signal systems. The
Central Avenue -~ Glenwood Avenue intersection is controlled by a
new, fully-actuated system, which appears to function adequately.
However, all other signals in the City, namely those at Central
Avenue and Silver Street, Central Avenue and Broadway, Central Avenue

*Local designation of the strip commercial development at the
northern portion of Central Avenue between Glenwood Avenue and
the Somersworth traffic circle.



and Third Street, and Upper Square .are all over fifteen years old,
and since 1installation, have not been rephased to reflect changing
traffic conditions. ’

Many of the intersections in Dover have wide-open paved
areas which increase possibilities for vehicle conflict and multi-
ply the possible conflict points. Channelization, which restricts
vehicle paths, 1s often the most appropriate solution to such prob-
lems.

The high accident intersections in Dover are characterised
by poor sight distance from the approaching legs. This lack of
clear corner visibility does not give drivers entering the same
intersection adequate time to respond and react to each other.
lMost of the accidents are caused by minor obstacles which lie in
the driver's line of sight, such as trees and other plants, signs,
or fences.

At-Grade Railroad Crossings. In Dover, the railroad line,
although not particularly hazardous, is a cause of considerable
traffic disruption. The Boston & Maine Railroad has a major 1line
running through downtown Dover which crosses Central Avenue and
Chestnut Street, and spur routes which cross several other. streets
in the City. The Central Avenue crossing is of most concern be-
cause of the high traffic volumes crossing the tracks. Little can
be done in the near future to relieve the congestive effect since
the railroad plans to continue freguent use of the line. An al-
ternative method of diminishing the disruptive effect of the
crossing might be to divert as much of the through traffic from
Central Avenue as possible.

Bridges. In downtown Dover there are four major bridges
over the Cocheco River crossing at Central Avenue, Washington
Street, lower Washington Street (River Street), and Fourth Street.
All but the Fourth Street Bridge are in need of replacement or
repair. The Central Street Bridge is obsolescent and unsafe. A
recent report by the New Hampshire Department of Public Works and
Highways states that, "immediate plans for its replacement should
be considered." This bridge is located in the downtown Dover
Urban Renewal Area, and its replacement or reconstruction is pre-
sently planned. The Washington Street bridge, recently evaluated
by state bridge engineers has also been deemed in need of replace-
ment. The lower ¥Washington Street bridge, which crosses the Cocheco
River at River Street,has been classified as unsafe to all but pe-
destrian traffic and is presently closed to vehicles.

Existing and Expected Traffic Flow

Traffic flows or volumes measure the use which i1s presently
.being made of Dover's streets. The combination of these traffic
flows produces the traffic patterns for the City. Through esti-
mates of future traffic flows and resulting traffic patterns, long-
range highway needs can be determined.



Figure 3 shows the current traffic volumes (AAWT - average
‘annual weekday traffic) for the major streets. in Dover. Also
shown are the predicted 1990 volumes. Both existing and projected
volumes are also listed in Table 1. These projections are developed
to indicate what the traffic flow should consist of if no major im-
provements of the street system are undertaken.

Of particular concern are the projected increases in and
around downtown Dover. The projected volumes are based primarily
on an expected stability of the business area as it develops fully
as a major commercial center, serving the general and specialized
shopping and service needs of the entire City. 1In addition, the
development of neighborhood commercial centers, serving the con-
venience shopping needs of the residents of the immediate area,
is expected to influence travel patterns and attract people in
automobiles to these areas.

Street Capacity

The capacity of a street is determined by its ability with
its particular physical characteristics (width, alignment, condi-
tion, and intersections) to handle traffic flow without congestion
and at a reasonable operating speed.

Generally, in a highly developed area, the capacity of in-
tersections governs the amount of vehicles which can pass over the
roadway. Whereas, in less developed areas street characteristics
govern capacity. In downtown Dover it is the intersections, par-
ticularly those on Central Avenue which determine the level of traf-
fic flow. Capacity evaluations of these intersections are extremely
complex undertakings and the data for such evaluations are not avail-
able in Dover. However, intersections which are operating at or
near capacity are easily identified by frequent congestion and high
.accident rates. These intersections are:

Somersworth Traffic Circle

Central Avenue - Glenwood Avenue
Central Avenue at the railroad tracks
Upper Square

Lower Square

Central Avenue - Silver Street

Central Avenue - Lodust Street - Back River Road -
Durham Road

Littleworth Road - Knox Marsh Road

One factor, not associated with intersections, which re-
stricts the street capacity of the CBD street network is the angle
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" parking on Central Avenue. The amount of roadway available for
travel is reduced and smooth flow is disrupted by vehicles entering
and leaving the spaces. The Dover-Somersworth Transportation Study
recommended that angle parking on Central Avenue be removed as

soon as replacement parking spaces could be provided. Removal of
‘this type of parking could result in as much as a forty percent
increase in the roadway capacity.

In the less developed areas of Dover, where the capacity is
determined by the design features of th