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RESOLUTION

RESOLUTION: TO ADOPT THE COMMUNITY FACILITIES AND UTILITIES
CHAPTERS OF THE DOVER MASTER PLAN
WHEREAS: The Planning Board and Planning Department have
written and completed in accordance with RSA 674:3,
two Chapters of the Dover Master Plan entitled
Community Facilities and Utilities; and

WHEREAS: A concerted effort was undertaken to include
participation by the general public; and

WHEREAS: A formal public hearing on said Chapters, in
accordance with RSA 675:6, was held before the
Planning Board on March 14, 1989.

NOW THEREFORE, BE IT RESOLVED BY THE DOVER PLANNING BOARD
THAT:

1. The Master Plan Chapters entitled Community Facilities
and Utilities be adopted and certified in accordance with
RSA 674:4; and

2. The Planning Board Chairman is authorized to sign and
label as "adopted" the final reproduced documents of said
Chapters; and

3. The Planning Department is authorized to develop an
abbreviated summary of the said Chapters.
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Section One

UTILITIES

Water and Sewer



CITY OF DOVER
UTILITY SECTION

The City of Dover, New Hampshire is located in Southeastern
New Hampshire (Strafford County) and has a population of
approximately 26,500 people. The City consists of 28.3
square miles of which 47 percent of the land area has been
developed for residential use and 7 percent has been
developed for non-residential uses. The remaining 46 percent
of Dover's total land area is either vacant (25%), or in
public (11%), agricultural (8%), or institutional (2%) use.

Approximately 85 percent of the developed residential area
consists of single family dwelling units. Most of the
multifamily development is located in and around the urban
core with single family dwellings extending from the center
of the City in decreasing numbers. The location of
residential units occur primarily in and around areas which
have accessibility to municipal water and sewer.

Commercial and office development is located in the downtown
and Miracle Mile areas, while industrial growth is
concentrated on the Littleworth Road and Knox Marsh Road
corridors. These areas are also serviced by municipal water
and sewer.

Much of the vacant land within Dover is not serviced by
either municipal water or sewer. Some areas are serviced by
City water but not sewer. This section of the Master Plan
reviews the existing water and sewer systems in regard to
their ability to meet present and future needs.

WATER

Prior to the creation of a municipal water system in the late
1800's, residents in the City received their water through
three private aqueduct companies. The original system
consisted of a two million gallon open storage reservoir on
Garrison Hill, a pumping station at the south end of Willand
Pond, and twenty-one miles of water mains. The system was
fed by three sources of water: Kelly Springs; Hussey Springs;
and, Willand Pond. The first filtration system was created
in 1889 with the construction of slow sand filters at Lowell
Avenue.

Rapid community growth caused a continual upgrade and
expansion of the system. The following is a list of wells
and their date of installation:



YEAR WELL

1934 Layne Well No. 1*
1941 Smith Well No. 1*
1947 Barbadoes Well No. 3%
1954 Willand Pond Well*
1959 Cote Well*
1964 Smith Well No. 2*
1958 Ireland Well
1966 Cummings Well
1966 Griffin Well
1967 Smith Well No. 3
1969 Hughes Well
1972 Calderwood Well
1977 8" Test Well

* No longer in existence

Due to iron and manganese problems in many of the well water
supplies the City expanded its treatment facility in 1956
with the construction of a one million gallon per day

plant at Lowell Avenue.

The open storage reservoir on Garrison Hill was abandoned in
1969 with the completion of a new four million gallon
prestressed concrete tank. The new tank raised the static
pressure throughout the system about 10 pounds per square
inch and provided additional storage capacity. The tank has a
water depth of 31 feet and a diameter of 148 feet. The
overflow elevation of the Garrison Hill storage reservoir is
305 feet above mean sea level.

EXISTING SYSTEM

The existing system consists of approximately 70 miles of
water mains ranging from four to sixteen inches in diameter.
The lines are generally comprised of unlined cast iron,
cement lined ductile iron and cast iron, asbestos cement, and
cement lined ductile iron.

This single pressure system is supplied entirely by
groundwater sources. These groundwater sources consist of
seven deep gravel-walled wells screened in glacial deposits.
The wells feed the system from the north (Smith and Cummings
Well) south (Ireland, Griffin, and Hughes Well), and west (8"
Test Well and the Calderwood Well). The water from the Smith
and Cummings wells is fed to the Lowell Avenue treatment
plant prior to being fed into the reservoir and eventually
into the system. The water from the remaining five wells are
fed directly into the system. Pressures in the system range
from a maximum of about 120 pounds per square inch at Dover
Point to a minimum of 40 pounds per square inch at the north
end of the system on Apachee and Pawnee Lanes. While the
pressures are comparatively low in the northern section of



the City, they fall within the minimum industry standard of
20 pounds per square inch.

The following is a description of the existing wells. Refer
to Appendix A for a more detailed breakdown.

Griffin Well - The Griffin well, developed in 1967, draws
water from the Pudding Hill aquifer and is located north of
Mast Road just over the City line in Madbury. Normally
throttled to 500 gallons per minute the well has the ability
to produce up to 600 gallons per minute for short periods of
time. The well is artificially recharged with water drawn
from the Bellamy River. 1In recent years the well has
developed a slight iron and manganese problem. The well was
developed as the result of findings from the Federal
Government's exploration program for Pease Air Force Base.
Given the large pumping capacity of the well a back-up energy
supply has been installed in the event of power failures.

IRELAND WELL - This well was created in 1960 and similar to
the Griffin well it draws its water from the Pudding Hill
aquifer. It is also supplemented by being recharged with
water taken from the Bellamy River. The well is located
midway between Knox Marsh Road and Mast Road on the south
side of the Bellamy River. The well has a long-term capacity
of 600 gallons per minute but may pump up to 700 gallons per
minute for short periods of time. The water quality is
excellent and needs only an alkali additive for PH adjustment
prior to being pumped into the distribution system. The
original testing of the site for a well was completed by the
Federal Government as a potential water source for Pease Air
Force Base.

CALDERWOOD WELL - Developed in 1972, the Calderwood Well is
in the northwest corner of the City off of Glen Hill Road
near the Barrington line. The well draws water from the
Hoppers Aquifer and has a long-term capacity of 500 gallons
per minute. The well can produce 700 gallons per minute for
short periods of time. The water quality is excellent
needing only alkali addition prior to being pumped into the
distribution system. In addition to the well being an
important source of water for the City, it also provides
added pressure to the system in the County Farm Road area.

8" TEST WELL - Located near the Calderwood well in the
northwest area of the City, this well was established after
preliminary tests indicated that additional water could be
withdrawn from the Hoppers aquifer. The well was established
in 1977 and proved to be a disappointment when it was
determined that the well could only safely produce
approximately 300 gallons per minute for 6 months a year
without drawing down the water level in the aquifer.



SMITH & CUMMINGS WELLS - The Cummings Well was developed in
1958 and is located between Glennwood Avenue and the Sixth
Street connector just off of Smith Well Road. The Smith Well
is located 100 feet away and was developed in 1967. The two
wells together produce a long-term yield of 535 gallons per
minute. The contaminant Benzene becomes apparent in the water
if the wells are pumped at a higher capacity. Therefore, the
short term yield is not much higher than 535 gallons per
minute. The wells draw upon the Willand Pond Aquifer and the
water contains undesirable amounts of dissolved iron and
manganese. The water is pumped to the Lowell Avenue
treatment plant where it is treated and then introduced into
the distribution system via the Garrison Hill Reservoir.

HUGHES WELL - The Hughes Well replaced the earlier Barbadoes
Pond Well and is located north of 014 Stage Road and south of
Littleworth Road just inside the City line. Developed in
1969, the well soon developed levels of iron and manganese
comparable to the well it had replaced. Because of the iron
and manganese the well is used only during peak periods with
a long-term and maximum yield of 300 gallons per minute for
about 6 months a year.

All of the present wells require periodic cleaning and
redevelopment. This process entails the retrieval of the
pumping unit for cleaning and removal of iron and manganese
incrustatios from the screen.

While the depth, yield, water quality and pumping equipment
among the seven active wells may differ, the actual
construction is very similar (24" diameter outer castings
with 18" diameter gravel-walled well screens and inner
castings). The Ireland, Griffin, Hughes, and Calderwood
wells range in depth from 101 to 114 feet. The Smith and
Cummings wells are both 75 feet in depth with the 8" Test
Well being 97 feet in depth. Each well is equipped with a
vertical-turbine pump, drawn by a vertical induction motor.
The motors and other mechanical, electrical, and treatment
equipment are installed in well houses instead of underground
vaults. The City recently purchased a mobile emergency power
generator which can be used at the Ireland, Calderwood and 8"
Test Wells.

The long term well yield (safe yield) represents the amount
of water which may be pumped from a well for an extended
period of time without depleting the aquifer of its resources
or introducing contaminants to the system. The longterm
combined well yield of the seven existing wells is
approximately 3,506,400 gallons per day.

The short-term yield (maximum yield), represents the maximum
amount of water which may be pumped from a well for a brief
period. Generally, when a well is being pumped at its
maximum yield the water level in the Aquifer itself is slowly



being depleted. When two wells tapped into the same aquifer
are pumped at maximum yield simultaneously, the water level
is depleted at a much faster rate. The length of time at
which a well may be pumped at maximum level depends on a
number of factors including weather conditions and rate of
recharge. The maximum yield for the existing system is
4,536,000 million gallons per day. Table I illustrates the
prospective well capacities.

TABLE I

WELL CAPACITY (GPM)

SAFE YIELD MAX YIELD
SMITH &
CUMMINGS 535 550
CALDERWOOD 500 700
IRELAND 600 700
GRIFFIN 500 600
HUGHES 300 GPM 6 MOS./YR 300 GPM 6 MOS./YR
8" TEST 300 GPM 6 MOS./YR 300 GPM 6 MOS./YR
TOTAL 3,506,400%* 4,536,000

*The safe yield total assumes that the Hughes Well and the 8"
Test Well are not pumped concurrently.

AVERAGE DAY DEMAND

The average daily demand represents the amount of water a
community would consume in 24 hours if the daily consumption
were averaged throughout a one year period. This demand on a
distribution system changes through time as the result of
population increases, waterlines being extended into new
areas, changes in water use habits and even weather
conditions. Trying to determine the reason behind a
community's sudden change in water usage can often be
difficult.

Between 1930 and 1940 the population of Dover increased from
approximately 13,500 to 15,000 people. The water consumption
remained relatively stable at about 700,000 gallons per day.
This indicates that either the majority of the new residents
settled outside of the existing service areas or that there
was a loss of non-residential usage within the City.



The amount of water the City consumed on a daily basis
almost doubled between 1950 and 1960, (1,100,000 gpd in 1950
2,000,000 gpd in 1960). The large increase was most likely a
result of the extension of the distribution system into areas
previously undeveloped to accommodate increased population as
well as an increased standard of living leading to a larger
use of appliances such as washing machines.

During the period between 1960 and 1980 the average daily use
of water remain relatively stable (2,000,000 - 2,200,200
gpd). This stability was the result of slow population
growth (19,000 in 1960 vs. 22,400 in 1980) and the loss of
non-residential water usage.

Appendices B through I illustrate the average daily water
production for each well by month and year between the period
of 1981 through 1988. The appendices indicate an increase in
the daily consumption of approximately 400,000 gallons (18%)
between the years 1981 (2,234,651 gpd) and 1988 (2,651,958
gpd) . During this same period, population increased by 18%
(4,100 people), and non-residential growth added 1,000,000
square feet of floor space. The average daily water demand
has grown in direct proportion to the residential and non-
residential growth.

It should be noted that a slight decrease in the average
daily demand of water in the later part of 1982 and

into 1983 was the result of a sharp increase in water user
fees which took place in April of 1982. The fees increased
from .59 cents per 100 cubic feet of water to 1.00 dollar per
100 cubic feet.

MAXTMUM DAY DEMAND

The maximum amount of water entering a distribution system
during the course of one day within a particular year is
defined as the maximum day demand. The maximum day demand is
generally a direct result of weather conditions which exist
at the time of recording such as a hot dry period of weather
resulting in an increased use of water. Domestic water users
in residential areas increase their average daily water
consumption by lawn sprinkling, car washing, swimming pool
use, as well as increased use of any household water using
devices. Table II illustrates the maximum day demand and its
relation to the Average Day Demand for the years 1981 through
1988.



TABLE II
HISTORIC WATER DEMAND

Average Maximum
Day Demand Day Demand

Per Year Per Year
1981 2,234,651 2,815,300
1982 2,152,110 2,890,300
1983 . 2,196,878 2,971,100
1984 2,235,316 3,690,500
1985 2,590,534 3,714,500
1986 2,432,200 3,056,400
1987 2,517,599 3,397,700
1988 2,651,958 3,763,800

During the past eight years, the maximum day demand ranged
from a high of 1.65 times the average daily use occurring in
1984, to a low of 1.26 times the average daily use which
occurred in 1981 and again in 1986. In 1987 the maximum day
demand of 3,397,700 gallons per day was 1.35 times the
average demand of 2,517,599. 1In 1988 the maximum day demand
was 3,763,800 gallons per day or 1.41 times the average. The
average increase between the average day demand and the
maximum day demands during the past eight years has been 38
percent.

EXISTING PROBLEM AREAS

Many of Dover's existing problems stem from the City's single
pressure system and the overflow elevation of the Garrison
Hill Storage Reservoir. This elevation of 305 feet above
mean sea level is only slightly higher than many of the
elevations of outlying areas. For example, the ground
elevations in the northern section of the City range from 120
feet on County Farm Road near the Cochecho River to

about 240 feet in Indian Village and 300 feet at the top of
Long Hill.

These elevations cause a drop in water pressure and require
larger water mains to provide adequate water for fire flows.
Minimum fire flow standards are one of the many requirements
used by Insurance Service Organization (I.S.0.) to establish
an insurance rate for a city. The minimum ISO fire flow for
a given area is established by the distance between
structures as shown in the following table:



TABLE IIT
I.S.0. FIRE FLOW STANDARDS

DISTANCES BETWEEN STRUCTURES MINIMUM FLOW
Less than 10’ 1500 GPM
11' to 30°' 1000 GPM
31' to 100' 750 GPM
100' and above 500 GPM

A residual pressure of 20 P.S.I (pounds per square inch) must
be maintained while providing the needed flow. Maintaining a
residual pressure of 20 P.S.I. insures that normal household
functions can still be carried out during a fire. For the
purposes of this study a fire flow of 1500 gallons per minute
was established for the outlying areas in order to assure
continued line capacity in the future. A minimum 1000
gallons per minute with a residual pressure of 20 P.S.I. was
established in the Urban Core.

In the following areas a fire flow of 1500 gallons per minute
cannot be withdrawn from the system while maintaining a
residual pressure of 20 P.S.I.:

1. Fire flows on Tolend Road, County Farm Road, and Upper
Sixth Street cause low pressures on Tolend and County
Farm Roads.

2. Fire flows at Wentworth Terrace cause low pressures on
Boston Harbor Road and Wentworth Terrace.

3. Fire flows in the Indian Village area create low
pressures on 01ld Rochester Road and Indian Village area.

4. Fire flows on Westwood Circle cause pressure problems at
Westwood Circle.

5. Fire flows in Country Club Estates create pressure
problems in Country Club estates.

6. Fire flows in the Fourth Street and Snows Court area
create pressure problems on Snows Court.

7. Fire flows in the Morningside Park area create pressure
problems in that area.

The distribution system suffers from capacity problems as
well as insufficient line size to carry the amount of water
needed in an area. The following is a summary of capacity
problems: '

The water line on Lincoln Street is only 4 inches in
diameter. A 12" line is needed for added capacity.

The main line Grove to Central on Fifth Street is only
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4 inches in diameter. A new 8" line is needed for
additional capacity.

The Henry Law Avenue line from Foster's to Nile Street
consists of an old 6 inch line. A 12" line is needed
for added capacity.

The 8" line on Sixth Street from Glenwood Avenue to
County Farm Road is insufficient and needs a 12" line
for added capacity.

FUTURE WATER DEMAND

The ability or inability to supply water to new development,
both residential and non-residential, could be the single
most limiting factor affecting the potential future growth of
the City. In order to assess the future water demand for the
City the projected residential and non-residential growth as
outlined in the Land Use Section of the Master Plan was used.
In this section of the plan, residential growth was projected
based on new dwelling units and non-residential growth was
projected on a basis of square footage. These projections
were used in conjunction with a water usage multiplier based
on each type of land use. The multipliers were derived from
actual water usage data for each land use type in the City.
Table IV illustrates the multipliers.*

TABLE IV
WATER DEMAND MULTIPLIERS

AVERAGE DAILY

LAND USE WATER USE (GAL)
Single Family Detached 159.6 per unit
Single Family Attached 104.62 per unit
Multi-family 112.72 per unit
Office .078 per sq. ft.
Commercial/Retail .0946 per sq. ft.
Industrial .052 per sq. ft.

* Multipliers were taken from Table F - Impact Matrix of the
Land Use Section

Appendix J outlines the projected demand for the years 1995,

2000, 2010, and 2020 based upon the projections set out in
the Land Use Section.

11



Table V illustrates the projected water demand. The
Projected Maximum Daily Consumption was derived by
multiplying the projected average gallons per day by 1.38.
This 1.38 ratio is based on the average increase between the
daily water demand and maximum day demand during the past
ight years. The projected water demand for the City of
Dover is shown below.

TABLE V

PROJECTED WATER DEMAND

Average Gallons Maximum Daily

Per Day Consumption
1995 3,237,951 4,468,372
2000 3,543,632 4,890,212
2010 4,155,599 5,734,727
2020 4,761,297 6,570,590

The figures indicate that the water needs of the City will
increase from the current average of 2,651,958 gallons per
day to 3,237,951 gallons per day by the year 1995. During
this same period the maximum day demand will increase from
3,763,800 gallons per day to 4,469,372 gallons per day.

The projections illustrate the need for Dover to begin
researching alternative water supply sources immediately.

The existing maximum safe yield of 3,506,400 g« lons daily
and maximum yield of 4,563,000 will barely be ac juate to
supply the City through the year 1995. The cur: 1t available
resources are not adequate to meet the City's projected need
for the year 2000 of 3,543,632 gallons of daily safe yield
capacity and a potential maximum demand capacity of 4,890,212
gallons daily. Appendices K and L illustrate the past and
projected population and water demand.

MAXIMUM MARKET POTENTIAL

The maximum amount of development which could occur if all of
Dover's vacant land were developed in accordance with
existing building densities is defined as the Maximum Market
Potential. This maximum potential is important in helping
the City determine its ultimate future water need.

As noted in the beginning of this chapter, 54% of the land
area in Dover has been developed for either residential or
non-residential use. The remaining 46% of the land consists
primarily of undeveloped land. This is broken down into the
number of acres of vacant land that exists in each zoning
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district as illustrated in tables A through D of the Land Use
Section of the Master Plan. The amount of land that is
generally consumed for various development types is outlined
in Table E of the Land Use Section. By multiplying the
amount of available land by the density standards established
in Table E the maximum market potential can be derived for
total buildout of the City.

If all of the vacant land which is currently available was
developed to its maximum market potential, the City of Dover
would use an additional 2,273,042 gallons of water per day.
The maximum amount of water that the City would need on an
average daily basis would be approximately 4,925,000 gallons.
The maximum daily demand would approach nearly 6,796,500
gallons of water per day.

The existing system can produce a daily safe yield of
3,506,400 gallons of water per day with a maximum day yield
of 4,536,000 gallons. Therefore, the City would need to
produce an additional 1,418,600 gallons per day to meet a
Maximum Market Potential of 4,925,000 gpd. An additional
2,260,500 gpd will be needed to meet the maximum day demand.
Given these projections, do the resources exist within the
City to meet the potential demands?

Based on preliminary explorations by BCI Geonetics Inc.,
hydrologists retained by the City to research future water
supplies, the findings appear to be positive. BCI identified
eleven "favorable zones" which warrant detailed exploration.
Of the eleven favorable zones, seven are targeted as bedrock
aquifers while four are in sand and gravel deposits. The
eleven areas are discussed in great detail and depicted on
the Groundwater Protection map in the Water Resources section
of the Master Plan. A listing of the sites along with the
estimated potential annual recharge and area of recharge is
provided in Table VI.
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TABLE VI

FAVORABLE ZONE SITES AND POTENTIAL RECHARGE

PRIMARY ESTIMATED MINIMUM ANNUAL
WATER BEARING RECHARGE RECHARGE
MATERIAL AREA (ACRES) (MILLION GALLONS)

Bellamy & Barbadoes Sand & Gravel 590 300 to 350
Tates Brook Sand & Gravel 1737 849 to 990
Garrison Road Sand & Gravel 221 108 to 126
Johnson Creek Bedrock 1196 320 to 430
Blackwater Brook Bedrock 1491 380 to 520
Reyners Brook Bedrock 1308 340 to 450
Fresh Creek Bedrock 1026 275 to 350
Drew Road Bedrock 303 50 to 80

Horn Brook Bedrock 500 100 to 140
Varney Brook Bedrock 1180 150 to 300

BCI recommends immediate further exploration on six of the eleven
favorable zomnes. The six include:

Bellamy Site
Barbadoes Site
Tates Brook
Johnson Creek
Blackwater Brook
Reyners Brook

In addition, BCI outlined a potential operation of an off-
stream reservoir using water withdrawn from the Cochecho
River that would have a safe yield of 2 to 2.4 million
gallons per day. A third alternative could be the use of
direct withdrawal and treatment of water from the Cochecho
during periods of high river flow.

Potential Contamination

While the existing water distribution system provides
adequate supplies for the current need many potential
contaminants threaten one or more of the wells.

Contamination can occur from the disposal of solid and liquid
waste materials, storage of petroleum products, leakage of
septic systems, fertilizers, pesticides, and others.

The Smith and Cummings wells located near the Weeks Traffic
Circle have at times shown levels of benzene contamination.
This contamination may be coming from leaking underground
storage tanks. There are five gas stations, two autobody
shops and a salt storage shed within one mile of the wells.

The Griffin and Ireland wells located near the Madbury town
line are situated near a number of possible contaminants.

14



Madbury Metals is a metal salvage operation located less than
900 feet from the Griffin Well. Gravel extraction sites
exist nearby and on the opposite side of the Bellamy River
exists Dover's Industrial Parks.

The Calderwood and "8-inch" wells in the northwest section of
Dover are in close proximity to the Tolend Road Landfill.

The landfill is no longer used by the City and is on the
E.P.A. Superfund List undergoing remedial investigation. The
Turnkey Landfill located just over the northern border of the
City in Rochester is also very close. Studies have shown
that the landfill should have no impact on the wells, however
due to the proximity constant monitoring should take place.
Gravel operations exist to the north of the wells in
Rochester including a plant which produces asphalt on site
using petroleum based products.

Located near Barbadoes Pond off of the 0ld Stage Road is the
Hughes Well. A major sand and gravel operation exists in
Madbury which poses a potential threat to the water source.

Appendix M contains the potential contaminant threats within
Dover and surrounding communities. A more detailed
description of potential threats as well as a Contaminant
Threats Analysis Map prepared by BCI which indicates, the
location of the threats in Appendix M is available in the
Water Resources Section of the Master Plan.

Recommendations

The following recommendations are being made to alleviate the
Fire Flow problems in the rural areas of the City.

1. The resultant low water pressure on Tolend Road and
County Farm Road caused by Fire Flows in the Tolend
Road, County Farm Road, and Upper Sixth Street areas
can be solved by:

- Constructing approximately 13,000 linear feet of new
12" main down Long Hill Road from Sixth Street to
Route 16B. The approximate cost would be $975,000.
This 12" main will also be required should the City
place a storage facility on Long Hill Road in order
to raise water pressure in the area.

- Replacing an existing eight inch line down Sixth
Street from Glenwood area to County Farm Road with a
new 12" main. The line would be 4800 linear feet in
length and cost approximately $360,000.

2. Low water pressure on Boston Harbor Road and Wentworth

Terrace caused when fire flows occur on Wentworth
Terrace can be alleviated by:
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- Constructing 4800 linear feet of new 12" main from
Spur Road to Leighton Way. The approximate cost
would be $360,000.

Inadequate water pressure levels on O0ld Rochester Road
the Indian Village area which exist when fire flows
occur in Indian Village can be solved by:

- Constructing a new 12" main from Longhill Road up
01d Rochester Road to Apache, looped through the
Indian Village back to Longhill Road (6000 linear
feet). The approximate cost would be $450,000.

- Creating a 13,000 linear foot 12" main connecting
Sixth Street up Longhill Road to 01d Rochester Road.
This main would cost approximately $975,000.

- Laying a new 12" main up 0ld Rochester Road from the
Weeks Traffic Circle to Longhill Road. The line
would be 5000 linear feet and cost approximately
$375,000.

The pressure problems on Westwoood Circle which occur
when there is a fire flow in the area can be
alleviated by:

- Establishing a new 12" main up Littleworth Road from
Crosby Road to Westwood Circle (2100 linear feet).
the approximate cost would be $157,500.

Inadequate water pressure in the Country club Estates
area which occurs when fire flows exists can be solved
by:

- Developing a new 12" main up Gulf Road into Country
Club estates. The line would be 3000 linear feet in
length and cost approximately $225,000.

The pressure problems on Snows Court caused by a fire
flows in the Snows Court, Fourth Street area can be
corrected by:

- Establishing a new 12" main (4200 lineal feet) up
Washington from Whittier Street and up Fourth Street
from Washington to Grove Street. The projected cost
is $315,000. The resulting line will also solve a
high head loss problem on Washington Street.

Resulting pressure problems in the Morningside area
caused by fire flows can be solved by:

- Constructing a new 10" main up Spruce Lane from Mast

Road to Garrison Road, then up Garrison Road to
Tideview. The line would be 1,000 linear feet and
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cost approximately $682,500.

Additional research and cost-benefit analysis needs to
take place to establish a solution for the general low
water pressure in the northern area of the City.
Possible solutions may be a water storage tank on
Longhill or a pressure booster station somewhere on
the northend. Larger water lines increase capacity
but do little in regard to increasing water pressure.

In order to alleviate existing capacity problems the
following recommendations are being made:

1.

The existing 4" water line on Lincoln Street needs to
be replaced by a 8" main for added capacity.

The existing 6" line on Henry Law Avenue from Fosters
to Nile Street should be upgraded to 12" for added
capacity.

The 8" line on Sixth Street from Glenwood Avenue to
County Farm Road should be upgraded to a 12" line for
added capacity.

A new 8" main from Grove to Central Avenue on 5th
Street is needed to add water capacity to the area.

It is recommended that a small water treatment plant be
constructed for the purpose of removing iron and
manganese from the Griffin Well water.

In order for the City to maintain an adequate water supply
the following recommendations are being made:

1.

The City immediately proceed with its plans to
artificially recharge the Hoppers Aquifer.

The 8" test well should be upgraded to a regular
well in conjunction with the recharge of the Hoppers
Aquifer.

Pursuant to the BCI recommendations, research of
potential new well sites should take place
immediately.

New wells should be created as soon as possible to
meet the growth demands of the City and provide
protection from the possible contamination of an
existing well(s). Given the projected water need,
it is recommended that new water sources totaling
1,000,000 gpd be developed by the year 1995.

Areas with confirmed water producing potential
should be acquired for City use.
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In conjunction with the development of additional
water sources it is recommended that the City pursue
potential conservation options including one or more
of the following:

- Undertaking an education campaign aimed at
volunteer conservation;

- Revising building codes, site review,
subdivision, and plumbing regulations in order
to design and establish conservation standards
in regard to maximum water usage for new
construction;

- Creation of an emergency conservation ordinance
which may be implemented during periods of
severe drought. Such an ordinance would limit
car washing, watering of lawns, and other non-
essential water uses.
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SEWER

There are approximately 100 miles of sewer lines existing in
the City of Dover. .The lines vary in size from eight inches
to 30 inches in diameter and service approximately 85% of the
City's residents. The lines generally consist of clay,
concrete, cement asbestos, and more recently P.V.C.

HISTORY

The first sewers in the City of Dover were constructed in the
1840's and consisted of wood. Gradual expansion of this
"wooden" system took place until the late 1860's when the
construction of the first brick sewer began on Court Street.
By 1870 brick sewers on Washington Street and Central Avenue
were started and by 1874 the first cement pipe was layed into
the ground.

As was the case in many New England communities, small brooks
were often enclosed by stone culverts and used as convenient
sewer lines. Others, such as Berry Brook, were simply left
as open sewers. Outlet pipes took the shortest route to the
nearest river and many lines were laid over private property
without proper easements.

Use of the sewers for the conveyance of storm water began
around 1880. Within five years the capacity of the system
was insufficient and emergency relief sewers had to be
constructed to reduce the load in many areas. Lacking any
sewer master plan, the City continued to be plagued by
problems such as no standardization of manholes and flooding
of streets from inadequate catch basins.

The City continued to allow the connection of drainage lines
to the Municipal Sewer System as recent as the mid 1960's.
This policy haunts the City even today in the form of large
amount of infiltration into the sewerage treatment system
during periods of wet weather.

Industrial wastes received little or no treatment prior to
being dumped directly into the river. In the middle 1950's,
United Tanners pumped more than 300,000 gallons per day from
the Cochecho River for use in processing, washing down, and
rinsing in the tannery. After partial treatment in the
tannery, using settling and screening, all of the water was
discharged into the lower Washington Street sewer which
emptied into the Cochecho River below the dam.

Several shoe and leather companies dumped waste containing
dyes, oils, solvents, and various chemicals into the system.
Industries producing insecticides, meat by-products,
plastic, and paper products also contributed toxic material
to the system.
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Dover's primary treatment plant was constructed in the late
1950's and began operation in March of 1960. Located at the
end of River Street, the plant was designed to handle the
sewage flow from the south side of the Cochecho River as well
as the Tannery that was located on Green Street. At its
inception, the domestic sewage flow into the treatment plant
was 0.3 million gallons per day while the flow from the
tannery was 0.1 million gallons per day. Although the
domestic flow was three times greater than the tannery, the
tannery generated 90% of the solids.

In 1969 the plant underwent an expansion process in order to
handle sewage from areas further north of the Cochecho River.
Between 1975 and 1980 the Cochecho Separation Project
connected the entire sewer system north of the Cochecho River
to the plant. During this same period the South Side Sewer
Project expanded the system to the Dover Point area.

EXISTING SYSTEM

The City's original sewage treatment plant is still in
operation today. The facility is a primary treatment plant
providing grit removal, primary sedimentation, and gaseous
chlorination of wastewater flow. The separated sludge flow
is gravity thickened, chemically conditioned, and dewatered
through the use of a belt filter press. The resulting sludge
is then deposited at a sanitary landfill.

The sewage flows into the plant by means of a gravity fed
system. Areas of the City which can not be serviced with a
gravity system have pumping stations. The pumping stations
are listed with their prospective capacities in Table VII.
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STATION
Varney Brook
Charles Street
Piscataqua

Mill Street

Mast Road
Cochecho
Boston Harbor

Cranbrook

Strafford

Crosby Road

Spruce Drive

Mount Pleasant
Leighton

Brickyard

TABLE VII
PUMPING STATIONS

CAPACITY
5000 GPM
4400 GPM
1000 GPM

485 GPM

480 GPM
300 GPM
243 GPM

200 GPM

200 GPM

200 GPM

200 GPM

100 GPM
60 GPM

N/A
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LOCATION
Cushing Road
Charles Street

Wentworth Terrace
Mill Street

Intersection of
Mast Rd./Spruce Ln.

Cochecho Street
Boston Harbor RAd.
Cranbrook Lane

Rt. 16 near
Strafford Farms

Crosby Road
Industrial Park

Spruce Drive

Intersection of
Back Rd/Henry Law

Leighton Way

Brickyard Estates



Four raw sewage pumps with a combined capacity of 5450
gallons per minute are used in the treatment plant for
processing. The plant can treat an average flow of 3.2
million gallons per day