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Dear Ms. Galligan:

In accordance with our agreement, H20 Engineering Consulting Associates Inc., is
pleased to submit the attached report entitled “Water Distribution System Study Report”
for the Town of Southborough, Massachusetts. This report includes the evaluation of
existing system facilities, estimates of existing and projected future system requirements
and recommendations relative to system improvements.

The report contains a Water System Master Plan and three Phases of recommendations for
the Town to improve the existing distribution system to meet the requirements. The cost
estimations for Phase I and Phase Il improvements are also included in the report.

HLO Engineering Consulting Associates, Inc. appreciates the opportunity to serve the
Town of Scuthborough. We would to thank you for your assistance in providing data and
information relative to the water system and its operation.

Very truly yours,

T T

Edward T.T. Chiang, Ph.D., P.E7%3
President oS
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I. INTRODUCTION

The Town of Southborough’s Water Supply System Master Plan needs to be updated and revised dueto

recent changes puf upon the system.

The Town of Southborough has experienced more growth in recent years than was expected. Its water
demand is growing at a faster rate than population growth. This is due to many large homes being
constructed in the Town,of Southborough and those households use much more water per capita than the
average home. With the fast growth and the change of demand patterns, a review of the projected

demand and the water supply system has become necessary.

In addition, the Massachusetts Water Resources Authority’s (MWRA) Metro West Water Supply Tunnel
(MWWST) project has constructed some water main extensions to an area in Southborough where the
private wells may be impacted by the tunnel project. This project enables those private well users to

connect to the Town of Southborough’s water supply system.

These water main extensions have not only provided public water supply to some residents who

currently are using private wells, but also increased the available land along the water main route to be

developed because the water supply is available and ready to use.

This report includes: population, water consumption and growth trends. A Distribution System analysis
by digital computer to identify syétem weaknesses under present demands and projected future demands
is also included. The necessary system improvements have been evaluated and a program of
improvements formulated, idelit'ifying the pipe reinforcements and extensions required; the storage

facilities to be added and pump station expansions.

These improvements have been grouped into two categories to indicate their urgency: Phase 1
(immediate, includes some improvements needed by 2010) and Phase II (improvements needed by

2015).



1L POPULATION

Past and Present

Tn general, water consumption increases with population growth, but in recent years, the
rate of growth of water consumption does not correspond to the rate of population
growth. This is especially true in the so-called “Nine Bedroom Communities”, such as

the Town of Southborough.

Population growth is usually affected by the regional economic development, land

available, taxes, industrial presence, transportation convenience, efc.

rThe Town’s population history between 1975 and 2005 is listed in Table 1. Between
1975 and 1990 the population of Southborough grew very slowly with no significant
changes and had experienced some negative growth in 1978 and 1990. From 1985 to
1994, the population increased steadily at about 1% annually with a short no growth
pericd from 1989 to 1991. From 1994 to 1997, the population increased from 6,972 to -
7,768, an 11.42% increase in four years which is more than the previous decade’s
growth. From 1997 to 2005, the population increased from 7,768 to 9,580, a 23.3%
increase in less than 10-years. Currently, the new subdivisions and new homes being

built in the Town indicate this fast growth is slowing down but will continue.



TABLE 1 - Past, Present and Estimated Future Population.

Year Population
1975 6,326
1976 6,324
1977 6,377
1978 6,299
1979 6,389
1980 6,412
1981 6,421
1982 6,392
1983 6,429
1984 6,405
1985 6,334
1986 6,431
1987 6,444
1988 6,534
1989 6,636
1990 ' 6,628
1991 6,657
1992 6,783
1993 6,893
1994 6,972
1995 7,297
1996 7,432
1997 7,768
2000 8,781
2005 9,580
2010 10,700*
2020 11,800%
2030 12,500%

*. estimated



Population Projecticn

In order to analyze the water supply system and to determine the future wafer
consumption, the future population of the area to be served must be established for the
target year. This is usually obtained by using selected mathematical techniques to analyze
previous figares for population. This, however, is a very unreiiable method, as the future

population is a function of many unpredictable and indiscernible events.
H

To minimize the possibility of error, therefore, the future population for the Town of
Southborough was estimated by considering only those areas cf the Town considered
buildable. Then, the zoning regulations which applied to each of these areas were
considered to determine the maximum number of dwellings which could be built in the

Town under current zoning laws.

It is a well known fact that communities surrounding large metropolitan areas always
grow with the large metropolitan, cspecially for those so-called “Nine Bedroom
Communities”. As less land becomes available, the growth rate slows down until the area
has met its “saturated” or “ultimate” density. When this density will occur m

Southborough is impossible to predict; however, the year 2030 is used in this report.

The Town of Southborough is located between two major large metropolitan areas,
Boston and Worcester; with interstate 495 and the Massachusetts Turnpike passing
through the Town. With their excellent public services and school system, and land
available, the Town of Southborough has experienced steady growth through out tﬁe
Nineties even when other surrounding communities’ growth had slowed down due to the

Massachusetts economical downturn during the late Eighties and early Nineties.

The saturation population for Southborough was estimated to be approximately 12,500.
It was further assumed that this figure will be reached shortly after the year 2030. Table 1
shows the Town’s population history, and projected population. Currently, the Town of
Southborough does not have a public sewer system. If public sewer were available, the

population could increase when currently un-buildable land would become buildable.



i, EXISTING SOURCES OF SUPPLY

Sources of Water Supply and Pumping Facilities

At present the Town of Southborough obtains its water from the Massachusetts Water
Resources Authority’s Metro-West Water Supply Tunnel (MWWST) through two
pump stations, the Thomas J. Boland pump station and the Arthur L Hosmer pump
station (see Table 2). These two pump Stations used to obtain their supply from the
Hultman Aqueduct until thé completion of the MWWST. Based on the MWRA supply
system, the Town of Southborough can obtain its source of supply from either the
MWWST or the Hultman Aqueduct. But the quantity of water withdrawn will always be
governed by a contract between the Town of Southborough and the MWRA which is
renewed periodically. Currently, the two pump stations cén pump 2,000 gallons per
minute into the Southborough water suﬁply piping system. The 2,000 gpm rate is higher -
than the allowed contract withdrawal amount (Average 1,400 gpm approximately) if the

pumps were operated 24 hours per day. The following are brief description of these two

pump stations.

1. . The Thomas J. Boland Pump Station 1s located northwest of the Town, off
Northboroﬁgh Road. This pump station has two 50-horse power Gould pumps
and has a capacity of 1,000 gallons per minute (gpm). It supplies the water for the
west andssbuthwest areas of the Town and fills the Fiddlers Green Reservoir

which is located on Tara Road.

2. The Authur I.. Hosmer Pump Station, built in 1977, is located in the northeast
quarter of the Town. This pump station was connected to the MWRA supply
system near the Shaft No.3 of the MWRA Hultman Aqueduct. A new supply line
from the MWRA’s MWWST has been constructed to connect to the suction line

of the Hosmer pump station. It is equipped with one 60-horse power and one 40-



horse power Marthon electric pumps with a capacity of approximately 1,000

gallons per minute (gpm). This pump station serves the remaining sections of

Town and fills the Clear Hill and the Oak Hill Stand Pipes.

In addition to the MWRA water source, some areas of the Town of Southborough rely on

private wells. These private well users have no connection to the Town’s water systern;

however, the Town’s water system may have to be expanded to supply some of the areas

if these pﬁvate wells become inadequate. For this purpose, demand in some locations

has been scaled up in the computer model to represent these likely future connections.

Table 2 — Existing Pumping Facilities in Southborough, MA

Pump Station Boland Hosmer
Location Northborough Road %hflﬁuf;im
éourcc MWRA transmission MWRA transmission
No. of pump 2 2
pump #1 — 550 gpm @3560 rpm, | pump #1 — 600 gpm @1750 rpm,
Capacity & Head | 100 501 gﬁizﬁ;—ﬁm gpm @3500 tpm,

pump #2 — 550 gpm @3500 rpm,

TDH 275 ft

TDH 250 ft

Storage Facilities

The Town of Southborough has three water storage facilities (see Table 3), the Fiddlers
Green Reservoir, the Clear Hill Stand Pipe and the Oak Hill Stand Pipe. The total storage

capﬁcity of these facilities is 2 million gallons. The Fiddlers Green Reservoir has the

highest overflow elevation. A physical description of the three (3) storage facilities

follows.




Table 3 - Existing Storage Facilities in Southborough, MA

Name Fiddlers Green Clear Hall Oak Hill
" Reservoir Stand Pipe Stand Pipe
Diameter (ft) 67 40 25
Height (ﬁ; 48 42.5 75
Capacity (gallons) 1,300,000 460,000 275,000
Overflow Elev. 515.0 493 ..3 492.7
Base Elev. 467 451 418
High Water Elev. 511 489.5 480
High water Level 1,“!1 92,000 362,000 264,000
Capacity (gallons)
Telemeter Gradient 511 ﬂ 486.6 fi. 487 ft.
Normal daily Min. 1,083,380221110115 268,§gi)sgf;ilons 2’27,0?)% ft;llons
L. The Fiddlers Green Reéervoir is located on Tara Road in the northwest section of

the Town. It is about 7,500 feet south of the Boland Pump Station. This

reservoir’_s overfiow elevation is at 515.0 feet USGS mean sea level and has an

approxirﬁa%e storage capacity of 1.3 million gallons. The water main connecting

from the Boland Pump Station to the Tara Reservoir is a 12-inch pipe.

2. The Clear Hill Stand Pipe, located about 4,700 feet northwest of Hosmer Purnp

Station, is connected to the pump station by 10-inch and 12-inch pipes. Its

overflow elevation is 493.3 fi. USGS mean sea level and its storage capacity is

about 0.46 million gallons.




3. The Oak Hill Stand Pipe is located about 8,000 feet south of Hosmer Pump
Station. This stand pipe is filled by the Hosmer Pump Station through the water
mains on Central Street and Oak Hili Road. The water main which fills the Oak
Hill Stand Pipe was upgraded to a 12-inch main at the end of 1993, except for a
section of the old 8-inch pipe from Boston Road to Learned Street and 2 piece
under the railroad. The Oak Hill Stand Pipe’s capacity is about 0.28 million
gallons with an overflow at 492.7 ft USGS mean sea level. Due to its limited

storage capacity, this stand pipe will only help the water demand in the local area.

Prior to 1990, the water distribution system had a small elevated tank at Atwood Street.
This tank had a storage capacity of 150,000 gallons. The Water Division removed this
tank in 1990 because it was not cost effective to maintain such an old, small elevated

tank.

Distribution System

Southborough’s water distribution system has more than 62 miles of pipeline in the
system. Pipe sizes range from 6 to 12 inches in diameter, except for a short section of 16-
inch from the MWRA Hultman Aqueduct shaft No.3 to Hosmer Pump Station. Pipe
materials include unlined cast iron, cement-lined cast iron, cement-lined ductile iron, and
asbestos-cement. Geographicailj the Southborough distribution system can be separated
into three sections by using Route 9 and Route 90 as dividers; north, middle and south.
Both the Boland and Hosmer Pump Stations are located in the north and raise the system

pressure in that section. The water is introduced into the system in the north section and

flows south.

1. The northern section, north of Route 9, includes Southborough’s downtown area
and includes more than half of the service area of the Town. Although the
Sudbury Reservoir occupies approximately 1/5 of the area in this section, it has
the highest demand in the distribution system. The Boland and Hosmer Pumping
Stations and the Clear Hill Stand Pipe are all located in this area; therefore, the

10



water service to this northern section is adequate.

2. The middle section includes the area between Route 9 and Route 90. Tt has two
high ground areas, e.g., Fair View Hill on the west and Oak Hill on the east. The
low area is a valley in the vicinity of Cordaville Road. The Oak Hill Stand Pipe
feeds the easterly high point. The Fiddlers Green Reservoir feeds the westerly
hl;gh point. The water pressure and volume of flow in this section of the Town are
n;arginaily adequate. The service pressure for some of the high ground areas is
low even when the system pressure reaches ifs maximum. This is because the

ground elevation is too high to be served by the system.

3. The southemn section, south of Route 90, is the furthest area from the storage
facilities and pump stations. The Town’s distribution system map indicates only
three 8-inch water mains cross Route 90 and continuing to the south, until
recentgly when a 12-inch main was installed from Walnut Drive to Oregon Road.
It appears that Route 90 becomes a bottleneck in servicing the southern section of
the Town. Fortunately, this section of the Town does not have high ground,
therefore its” domestic water supply is adequate but, the large fire flow needed at

the Finn School area is not adequate.

The Town of Southborough has more than its share of main highways, railroads, large storage
reservoirs and aqueducts crossing through the Town. It is difficult and costly to manage a
complex water supply network like this. Some of the problems in this system include undersized
pipes running under raﬂroads, Massachusetts Turnpike (Route 90), Route 9 and crossing a water
body and aqueduct. Because of their location, the pipes referenced here are costly to replace,
besides the cost, it is difficult to obtain the permits required to install these new pipes. There are

many dead ends in the system, and most of them are difficult to eliminate.

In 1997, the MWRA through the Department of Public Works of the Town of Southborough
installed water mains along Sears Road, Valley Road, Bigelow Road, Pinehill Road, Johnson Road

and Main Street. Most of these areas” residents are using private wells.

11



IV, WATER REQUIREMENT

General

In order to predict the future water supply needs of a communmnity if is necessary to take

mto account the trends in the use of water as well as the character of the community

itself.
i

Water demand is the sum of water consumed by customers and lost through the water
distribution system, such as fire protection, hydrant flushing and testing, and leakage. In
* a non-industrial community there are two major types of metered water consumers;
domestic and commerciai. Within a community, the domestic use of water will vary
depending on lot size, water cost, family income and the adequacy of the distribution
system. The amount of water éons’umed by comumercial users is dependent upon the type

of business.

The Town of Southborough’s water source is metered from the MWRA. Therefore, the
total water demand in this system is based on the total metered water volume from the
Town’s pump stations. The historical records of the yearly volumes of water pumped out

from MWRA'’s aqueduct are shown in Figure 1.

Water Demand

Presently the Town of Southborough accommodates very few industrial and commercial
properties in adéiﬁon to its residential water consumers. The Southborough Water
Department records indicate that the total annual pumpage has generally increased over

the years Figure 2 shows the past, present and future annual pumpage.

Averase Day Demand

The 2005 average daily water consumption for the Town of Southborough was 1.15
million gallons per day (MGD). The average daily water consumption has increase from

0.57 MGD 11 1988 to 0.96MGD in 1998, a 68.4% increase in 10 years. It increased to

12
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1.29 MGD in 2001, another 34.4% increase. Since 2001 this consumption has been
reduced to 1.15 MGD in 2005. From 1988 to 20605 the average water consumption has
more than doubled. Figure 2. shows the past, present and proj ected future average water
consumption. The daily water consumption can be separated into domestic water

consumption and commercial and industrial consumption

Domestic Demand
4

In generai, for the so-called Bedroom Communities, the domestic demand for water is the
major portion of the community’s demand and it has been increasing at a faster rate than
the rate of population growth since the Sixties. This demand has been primarily caused
by the ever increasing use of such water operated appliances as aufomatic dishwashing
machine, garbage disposal units and awtomatic lawn sprinklers, as well as backyard
swimming pools. High value residential arcas are inclined to be in areas of large lots with
large grass areas with houses having more water using appliances. However, this rend of
water consumption increasing faster than the population increases has been changing in |
recent years due to the conservation measures and the reduction of irrigation use.
Domestié water consumption is the major water demand in the Town of Southborough.
In the nineties, this consumption had steadily increased faster than the rate of population.
From 1990 through 1997, the total population increased 17.2% but the average daily
water consumption had increased by 38.7%. In Southborough, some of the new homes
constructed in recent years are on private wells, otherwise the domestic demand would
increase much faster. From 1997 through 2001, the average daily water consumption
increased by 42.21-%. From 2001 the Southborough water consumption decreased from:
1.29 MGD to 0.99 MGD (2003), but has since increased back to 1.15 MGD in 2005.
With the fast population growth of the Town of Southborough, even if the per capita

consumption does not increase the total water demand will be increased.

Commercial and Indusirial Demand

Tt is extremely difficult to estimate the water requirements for future industrial and

commercial areas in the Town of Southborough. Currently, Southborough does nothave

14
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large shopping malls and major water consuming industry. Most of the commercial and
industry businesses in Southborough are neighborhcod commercial and office type
industry. Therefore, water consumption for those areas has not been separated out from
the total water demand. Based on a recent document, the proposed EMC Complex will
obtain their water supply from the Town of Westborough and private wells. Otherwise it

would become a major industrial demand.

Per Capita Consumption

The Per Capita Consumption is the average daily consumption divided by the total
population. Southborough Water Department records show that the total water demand
increases at a rate faster ﬂnan the increase in population, the per capita consumption in
* Southborough (Table 4) havipg increased from 99 gallons per capita per day (gped) in
1990 to nearly 118 gped in 1997 and to 125 gped in 2000. This per capita consumption
leveled off after the year 2000 and slowly reduced to 120 gped in 2005. This may be due
{0 conservation or that some new connections to the Southborough system have therr own
well for lawn and garden irrigation and that some of the new homes are using private -
well water. If all new homes were using the public water supply, the Per Capita

Consumption of water will be higher.
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Table 4 - Per Capita Consumption

Year GPCD
1990 100
1991 106
1992 109
1993 111
T 1994 112
1995 113
1956 114
1997 114
2000 124
2005 E 120

Maximum Demand

Another factor requiring consideration during demand analysis is that of seasonal
fluctuations in consumption rates. During the summer months, the demand placed on the
Southborough water system is far greater than that at any other period of the year. Since

this increased consumption occurs é:nnualiy, the system design has o be able to provide

this higher demand.

Table 5 indicated that the ratio of the maximum daily demand to the average daily
demand of Town of Southborbugh varied from 2.03 to 2.74 during 1990 through 2005.

This variation is due to the variation of rainfall and temperature of each year, as well as

the use of lawn sprinklers.

17



Table 5 - Water Usage Per Person Per Day for Southborough, MA

Year Pumpage (gal) |  Population gped
1990 240460000 | 6628 99.40
1991 258,000,000 6657 106.19
1082 | 233,434,000 5783 94.29
1993 248,955,000 6893 98.95
1994 285,858,000 6972 112.33
1995 305,998,000 7207 114.89
1996 259,010,000, 7432 95.48
1997 333,413,000 7768 117.59

C. Past Water Consumption

Figure 3 and Figure 4 show the history and the estimated maximum daily demand and
the maximum weekly demand. The numbers clearly show thai the demands are
increasing yearly. The increases are not only due to an increase of the population, but also
an increase in the per capita consumption. In recent years, homes constructed in
Southborough are the large and expensive type. Therefore, water consumption has
increased rapidli'especially the maximum daily demand. Due to the location of the
Town of Southborough, land cost in the future could be very expensive; therefore, any
home construction in the future would be a highly priced type. With the possibility that
some of the homes currently on private wells may change to the public water supply, the

water consumption trend will continue to grow faster than the population growth in the

Town of Southborough.

18



Estimated Fufure Demand

One comsideration in determining the adequacy of a water system involves the
comparison of the maximum daily consumption with the available supply sources and
the system. carrying capacity. Therefore, to estimate the maximum daily consumption is

necessary.

It is very Qifficult to estimate accurately the average daily water demand, and it is more
difficult to estimate accurately the maximum daily demand. This is because the
maximum daily demand is dependant on the weather much more than other factors. To
reduce the magnitude of ervor, therefore, the population projection, per capifa

consumption projection and the water consumption trend all have to be considered.

After analyzing the past data of populations, per capita consumption, water consumption
trends and the ratio of maximum daily consumption to the average demand, the trend

curves for the maximum daily demand is established.

Figure 3 shows that the maximum daily demand in the cighteen year history was
3,005,000 gallons per day in August 2, 1999. The projected maximum daily demand for
the year of 2020 is about 3,750,000 gallons per day. The increase is about 25%. Figure S
shows the history and projected average daily demand. The largest daily demand is 1.29
million gallons per day in 2001. The projected average daily demand for the year 02020
is about 1.51 mjl}ibn gallons per day. The increase is about 13%. These projected
demands will be applied in the computer model of the distribution system to determine

recommended future system improvements.

1t should be pointed out that future demand depends on many variables, such as zoning,
land availability, public sewer availability and economic development. It should also be
noted that any change to the above variables will affect the projected demands especially
“if a public sewer system were available. Therefore, upgrading the model periodically is

recommended.

19



VIl ‘UBnoiogyncs Joj uonosiold pusweg Aeq wnwixep
¢ e4nbid

e

i

Jdes)
G202 0202 SLOZ oLoz 5002 5861
“ ! _ 0
A1BY [ I SO rmsmns
....... puBl] MO = e i m 008
PUSIL YBIH === von |
“““““ R 000}
puewWe Aeg Xey —o—
.............................................. 005'1
....................................... 000°2
...................................... 0052
- 00o0'e
.................... 00s'e
................... 000'y
005y

{(ieD 000°L) puewag

20



0e0e §10¢ 010¢

SEE AR

<00z 000e G661

0661 66l

,,,,,, AL FSOYY =i

PUBLL MO = = e

...... pus.L {1 []H -

puewia(] 38 "X —o—

...............................................................

..........................................

...............................................................................

¥ 8inbi4

SRR

e S e e e e e

VN ‘Yybnosoqyinosg J0j UoRo8{old puRIB( ¥OSAR WNWIXEW

G R

000'S
000'2
000'6
<
000l &
X
Loy
. jw
000'¢l &
E
a8 .
o §
000‘GL &
=
=
0002) S
()
8

000'61

000'L2

000°¢¢

000‘eg

21



Fire Flow Demand

The Insurance Service Office (ISQO), formerly called the Fire Underwriter, has adopted
new standards for determining required fire flow and duration. These new standards call
for increased available flow rates with shorter duration as compared to the old standards.
Therefore, the total required usable system storage is approximately the same, but the

distributién system carrying capacity must be greater.

Based on the building density, size and building materials, the typical single family
residential areas of the Town would require no more than 1,000 gallons per minute (gpm)
fire flow. Areas where multi-family dwellings, schools, shopping malls and industries are

located would peed fire flow of about 2,500 to 3,500 gpm.

In March 1990, the ISO conducted several fire flow tests within the Town of
Southborough and set the fire flow requirement. Table 6 shows the test results. Four
locations (Tests 4, 5, 8 & 10) found the test flow under the required flow. All other

locations had acceptable test flow.

The ISO flow testing showed the maximum available fire flow around the Parkerville
Road area was about 3,000 gallons per minute in steady state (see Table 6 - Hydrant Flow
Data Summary Téble,_ Test No. 12 & No. 11). At the time of the test, the Atwood
Elevated Tank was still in service. I‘t_shouid be noted that the fire flow test was doneina
very short time piaﬁod. With the limited storage capacity of the Atwood Elevated Tank,
the fire flow would empty this tank in less than one hour. The system model’s fire flow is
3,500 gallons per minute for three hours continuously and reduced to half the required
fire flow for the next three hours. This demand is much higher than the existing system

can provide and creates a critical condition for the existing system.

22
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Table ¢ — Fire Flow Test
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IV. SYSTEM ANALYSIS

General

The purpose of a distribution system analysis is to evaluate the adequacy of the system’s
pipe network, storage facilities, source supply and pumping capacities under present and
project future water demand conditions along with assessing the adequacy of fire

protection.

The computer analysis of the existing water system and evaluation of proposed
improvement in Southborough, Massachusetts, was accomplished by means of a high
speed computer. The cdmputer programs used were the Hardy Cross Method of
distribution analysis and the Newton Raphson iteration technique. To put the water
system on the computer, the ciistribution system was schematically drawn to include all
water mains that transmitted significant quantities of water. Ideally, for this analysis, 6-

inch diameter water mains and larger were included.

Simulating the present system by means of a mathematical mode! was necessary to
cvaluate the present and determine the proposed water distribution system. The proper
boundary conditions such as the system demands, sources of supply, pipe characteristic

(Iength, size, and “C” value), and water levels in the storage tanks were entered into the

computer model.

After inputting t};e'boundary conditions into the computer model, actual system operating
data were used for the model’s calibration. The distribution system model should be
calibrated over arange of system operating conditions to msure that the computer model
response closely matches the actual system response. Field fire flow test data including
pressure, pumping flow data, and storage tank water levels were utilized in the model

calibration. The model has been calibrated by using flow test data obtained through the

years.
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Once the water distribution system model was calibrated, the future demands were
placed into the computer model to analyze the steady state condition of the system, and

the requirements to meet these demands were determined from the program output.

Conditions that might develop throughout the water distribution system were analyzed
by superimposing required fire flows on projected maximum system demands with
elongated time. This dynamic analysis was done by assigning required pressure {20 psi)
to anode at a particular location and checking for the adequacy of the flow rate along the
time variation at that location. Water levels in storage facilities were adjusted along the
time variation. As a result, the analysis presents the system adequacy for the specified
location with the va;riatioh of the available flow along the time, and the water levels in
the tanks fluctuating throughout the simulated period. This data was analyzed to
determine the capacity to méet the projected future demands and was also used to

recommend proposed improvements.
System Analysis Resunlts

Generally, the existing system can provide a marginally adequate service to meet
maximum daily demand. Some areas were found to have low service pressure due to the
high ground elevation, such as Atwood Street, Harris Road, Richard Road, High Ridge
Road and Fairview Drive. The Southborough Water Supply System has been designed to
serve the areas wheré the ground elevations are lower than elevation 400 feet (ft)
(U.S.G.S)). Any iﬁcafion where the ground elevation is between 400 ft and 430 ft will
experience unacceptable low pressures. Some areas located between elevation 300 ft and
400 ft would encounter pressure problems during fire fighting if the pipe line is

undersized.

The following several paragraphs discuss some of the computer results. There are many

to be considered which may not be discussed in detail hereafter, but are included in the

recommendations.
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Fiddlers Green Reservoir, Clear Hill Standpipe, Boland Pump Station and Hosmer Pump
Station are all located north of Route 9 and are capable of providing adequate service to

this portion except for the high ground areas.

However, in March 1990, ISO made a flow test at the intersection of Route 9 and Willow
Street and found the available flow was 1,200 gpm where 3,500 gpm is requiréd. A
previous computer model had confirmed this problem, but the problem has been solved
with the i;stallaﬁon of a 12-inch water main along Valley Road and Willow Street. But
inadequate fire flow is still a problem along Route 9 between Willow Street and Oakhill
Road. This is due to the old and under sized 6-inch water main along Route 9. Also water
main and services lines at this area frequently have leaking problems. To correct this
problem, it is necessary to replace the old main. Also, due to the heavy traffic, having a
service line cross Route 9is a prbblem. Therefore it would be better to have two supply
lines along Route 9 to supply this section of the commercial area. However, the cost to
install a new watermain on Route 9 is expensive. Therefore utilizing an casement from

private land along Route 9 may be a better solution.

In the middle section, the ground elevation at both the east and west areas are-high.
Fortunately, the west area is not far away from the Fiddlers Green Reservoir and the
Roland Pump Station, and the east area has the Oak Hill Standpipe. Both areas are able to
maintain a reasonably adequate water service. When Fiddlers Green Reservoir is
maintained at its high level, the distribution system can maintain adequate service along
Parkerville Road where the ground elevation is below 390 ft. There are areas with dead

end piping that lack adequate fire fighting flow. Elimination of some dead end pipes

should be considered.

The southern section, south of Route 90, is at the end of the distribution system. Because

this section of the Town does not have a high ground elevation, the water system has no
problem providing maximum daily demand, but can only provide approximately 1,600
gpm of fire flow. A 3,000 gpm fire flow at the Finn Schoolis needed. At the intersection

of Parkerville Road and Richards Road the indicated available fire flow on average is
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less than 1,600 gpm. The computer model indicates that the high head loss is caused by
the undersized pipes crossing the bottleneck at Route 90. During 2004-2005 a 12;inch
water main was installed from Walnut Drive to Oregon Road by using the existing the
12-inch water main which was installed many years ago under the Massachusetls
Turnpike. This water main improved the fire flow at the Finn School area to 2,200 gpm.
In order to provide adequate fire flow to the Finn School area and this part of Town, the

distributign system in this section of Town still needs to be improved.

For system stability and reliability, the Town needs to provide storage and improve the
piping system. This work can be divided into two phases to complete the required
improvement. One phase is to install a water tank on Fairview Hill near the end of
Skylar Drive and also improve some pipes on Parkerville Road (betweeri Route 9 and
Richards Road). This tank sha}l be fed by installing a 12-inch water main along Deerfoot
Road and a 16-inch water main to the tank.

This storage tank has been recommended for many years, but has not been constructed
yet due to the possibility of two construction sites. One site is at Fairview Hill and the
other is the Fiddlers Green Reservoir. Both sites have pros and cons, but based on the

analysis, it is recommended that this storage facility be located at the Fairview Hill area.
Table 7 lists the pro and con of the two sites.

No computer analysis has been performed for the Pine Hili Area which currently does not
have public water supply from Southborough. To supply water to this area, a storage tank
and 12-inch loop will be required. It may also require a booster pumping station to supply

the area.

A 12-inch water main along Central Street and Oak Hill Road was installed in the early
Nineties. There i1s a short section of 8-inch pipe under the railroad that has not been
replaced. This short section of 8-inch pipe should be replaced to complete the 12-inch

water main along Central Street to Boston Road.
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Table 7 - Pro and Cen of the Two Tank Sites

Description Fiddlers Green Fairview Hill
Safety Poor Good
Hygdraulic Control Very Good Good
System Hydraulic Good Very Good
. - ' Can construct up to
Size Limited to 1.3MG 2 SMG
Construction Cost .| Relatively Low Relatively High
- Due to access road
requirement

Inadequate Storage Capacity

The existing storage facilities in the Town of Southboreugh have a total capacity of about
2.0 Million Gallons (MG). But the total usable storage is less than 1.2 MG assuming ail
three storage facilities are filled to the overflow level. This 1.2 MG usable storage just
about meets the peak hourly demand variation, which usually last three to three and a half
hours (between 6:30 AM to 10:00 AM), and a three hour fire flow. But the fire fighting
generally last longer than three hours (usually six hours). Therefore, the usable storage is
not adequate. If the tank was not full at the beginning, then the usable storage definitely
is not adequate. Also, another emergency condition could occur at the same time, such as
pump equipment break down, pipe line break, etc., then the usable storage would not be
adequate to meet the Town’s demand, especially during the summer months. Generally,
storage facilities should be capable of providing the additional water required for demand

equalization and emergency situations such as fire flow demands, pipe line breaks, etc.
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The other problem is that the Town of Southborough Water Division can not take
Fiddlers Green Reserveir out of service for maintenance without a risk, as there is no
storage to provide for fire flow and the maximum daily demand. Eventually, the Fiddlers
Green Reservoir has to be taken out of service for painting; therefore an additional

storage facility is needed.
Inadequate Pumping Capacity

Currently, the maximum pumping capacity of both pumping stations is 1,000 gpm but the
maximum daily demand has increased to over 2,000 gpm since 1997. In the summer
time, during the maximum weekly demand, the variation of demand from day to day
varies very little. To make up the pump deficiency, water would have to come from
storage facilities, which will make the system storage more inadequate. Increasing
pumping capacity therefore is necessary. The first pump station that shouid be renovaied
to increase the pumping capacity is the Boland Pump Station. It is recommended that the
pumping capacity of this pump staﬁon be increased from the current 1,000 gpm to about
1,500 gpm, and before the year 2015, the Hosmer Pump Station should be renovated to

increase its capacity from the current 1,000 gpm to about 1,200 gpm.
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V. WATER SYSTEM MASTER PLAN

A {zeneral

Because there are several major highways, a railroad, a large water supply aqueduct and
a reservoir located in the Town, and varying gi"ouzld elevations throughout town, it is
difficult and costly to develop a water supply system which would provide adeguate

supply at’sufficient pressure to all areas in the Town of Southborough.

The recommended Master Plan in this Report intends to provide a feasible and practical
development of the water distribution system considering the Town of Southborough’s

existing system capal:;ilities. In general, the following criteria were considered in the

Master Plan Development:
1. Maximum uvtilization of existing water distribution system and storage facilities.
2. Location and sizing of the reinforcing mains throughout the Town to minimize

construction costs, avoid paralleling large size mains along a street and
avoiding construction in “high” value streets.
The Master Plan was designed based on projections of future growth under current zoning. The
Town should, however, review their demands and distribution system pericdically to allow for
any unusual growth patterns or demands placed on the system. Minor modifications may be
fequired due to some unforeseen events, such as a new residential complex, a high water

consumer or construction of an industrial complex in the remote areas of the system.

The design of the system is meant to satisfy future demands by concentrating on the inaj or mains
and major improvements involving large expenditures of time and money which would require
more than Town labor. As for minor improvements, these will be covered under the section of

general recommendations which will be discussed later in this Report.

B. Source of Supply and Pumping Facilities

The Town of Southborough’s source of water supply is from the MWRA’s MWWST
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Tunnel which has had no problem supplying the Town of Southborough’s water needs.
Because the present contract between Southborough and the MWRA expired in 1997, the
Town of Southborough and the MWRA are in the process of discussing a new contract.
In accordance with the existing contract, Southborough is lmited to pump only two
million gallons per day by the MWRA. In our previous System Study Report, we
predicted that the demand will grow over the 2 MGD rate in 1997. In 1997, the
maximurn day demand did go over the 2.0 MGD. It is strongly recommmended that when
Southborough negotiates a future MWRA contract the Town requests the 2.0 MGD limit
be upgraded to a higher limit, preferably 4.0 MGD, which is just higher than the

projected 2020 maximum daily demand of 3.8 MGD, including obtaining water from a

neighboring MWRA community.

The capacity of the two existing pumping stations can adequately handle a flow rate of
about 2.8 MGD. Considering the age of each pumping station, we strongly recommend
the equipment in each station be thoroughly inspected, repaired and/or replaced,
including chlorinators, pumps and motors as well as electrical wires and panels. The
capacity and equipment of Boland pﬁmp station should be improved and expended to 3.8

MGD before 2010 — after the construction of a new storage reservoir.

Storage Facilities

The storage facilities within a water system are one of the most essential elements of a
water supply distribution system. The purpose of water storage in a distribution system is

to increase the capacity and efficiency of the water as follows:

1. Provide adequate flow for fighting fires

2. Meet maximum and peak hourly demand variations
3. Provide more uniform pressures within the system 24 hours a day
4. Provide water to meet system demands at emergency conditions such as mechanical

failure, periodic maintenance of pumping facilities or water main breaks
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5. Provide a safety outlet in the system to attenuate the effects of pressure surges
known as water hammer

The primary purpose of storage is to provide a source of pressure and a standby supply that will
result in a more balanced system pressure and in an equalization of system supply and demand.
Storage “rides” on the hydraulic gradient of the distribution systems so power outages do not

affect the immediate ability of the storage facilities to supply the water distribution system.

In addition, if a system had no storage, the water supply pumping facilities would have to be

capable of supplying the maximum, instantaneous rate of consumption, regardless of how

infrequent this rate occurred.

The required storage volume of a water supply system can be analyzed in detail based on the
hourly demand variation of a maximum daily demand, and based on maximum fire protection -
requirements to determine the required fire flow storage. However, it is quite difficult to

determine the required emergency storage which varies with the type of emergency.

It is a “rule of thumb” that a system should have, as a mirﬁmum, a usable storage equal {o its
maximum daily demand, especially for small systems. Many small systems have storage equal to
5 times its maximum daily demand. The Town’s projected maximum daily demand is about 3.8
MGD for the year 2020. Thexexisting gross storage is 1.97 MG, but the existing usable storage 1s
only 1.2 MG with each storage reservoir filled to its overflow elevation (This is based on 30 psi
service pressure for grotund elevation 400 ft.). This is approximately 2.4 MG less than the 3.8
MG of usable required storage. This emphasizes the need for additional storage in Southborough.

We recommend constructing a new two million gallon storage facility which would provide
another 1.4 million gallons of usable storage. With the above improvements, the total usable
storage would be about 2.6 MGD. This total usable storage is less than the projected maximum
daily demand by about 1.2 MG, but it will help the system tremendously. Some time in the
future, a new storage tank could be added to the low pressure zone, or a larger tank could be
constructed to replace the Clear Hill Tank and /61‘ the Oak Hill standpipe. Mt. Vickery area has

33



ground elevation of about 430 ft.USGS, which may be a possible tank site but, would require a

long transmission water main.

D. Distribution System Improvement

The existing Southborough Water Supply System has already been changed to a two
pressure zone system. The overflow elevations of the storage facilities in the low
pressure zone are about 493 ft USGS. The high pressure zone controlled by the Fiddlers
Green Reserveir, its overflow elevation is about 515 ft USGS. Using the overflow
elevations of the storage facilities, the required service pressure and the approximate

highest service elevation in the system can be determined.

There are several Pressure Regulating Valves installed between the two pressure zones,
so that water can flow from the high pressure zone to the low pressure zone in case that
' thé low pressure zone is inneed of water. This is the reason why it is recommended that
the new storage facility be constru(‘:ted in the high pressure zone, so it can benefit both

pressure Zonges.

The Massachusetts Department of Envircnmental Protection (DEP) Guidelines for Public

Water Systems recommend a minimum service pressure of 35 pounds per square inch

(psi). In the low pressure zone system, even when the storage facilities are full, any area
with a ground elevatién higher than elevation 413 ft will not have the recommended
minimum services:- pressure of 35 psi, even neglecting the pipe friction losses within the
system. When pipeline head losses are considered, areas where the system can provide
35 psi would have a ground elevation below 400 ft USGS. However, the Fiddlers Green
Reservoir has an overflow elevation of 515 ft USGS. When the Fiddlers Green Reservoir
is full, it can help to provide adequate service pressure for areas with ground elevation
between 400 to 430 ft USGS. But for arcas in high pressure zones, when the ground level
is higher than 430 ft USGS, 1t will not have adequate service pressure. The high pressure

zone is controlled by the Fiddlers Green Reservoir and the lower pressure zone is
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controlled by the Oak Hill Storage stand pipe and the Clear Hill Tank.

To minimize low pressure problems on the Faiwrview Hill area, we recommend
construction of a storage facility on Fairview Hill along with related pipeline
improvements. This storage facility should have a capacity of 2.0 MG with an overflow

elevation 515 ft USGS.

Presently, the Pine Hill area, located north of the Sudbury Reservoir, is not being served
by Southborough’s Water System. To serve this area would require the installation ofa
long pipeline from Old Boston Road to the Pine Hill area. It will require the construction
of a booster pumping station and a storage tank. Also, the pipe from the Old Boston
Road line must pass through the MWRA facility below the Sudbury Reservoir.
Therefore, obtaining the easement would be extremely difficult and construction

economically unrealistic.

To supply water to the Pine Hill area from the Town of Southborough water s ystem will
be very costly. It appears that it Woﬁld be more feasible to obtain water from the Town of
Framingham’s high service area. Framingham’s high service zone has one pumping -
station (Grove Street P.S.), a one million gallon pre-stressed concrete tank, along with an
old 300,000 gallon steel tank which may be out of service. The supply of Framingham’s
high service system is limited by the Grove Street Pumping Station’s one million gallon
per day pumping cap'acity, therefore, a storage facility will be needed for this area. There
is another possible way to supply\ the Pine Hill area and that is to obtain the right from
MWRA for another sﬁpply point from the the MWRA water main near the Pine Hill area
such as Pleasant Street in Framingham and construct a small booster pump and a storage
tank. However, we recommend that the system storage capacity and the pipe line and
how to supply this area be evaluated once this area needs the water supply. The Town of
Southborough should warn those who build their house at this area that there.is no fire

protection and emergency water supply.

Another area that requires immediate attention is the section located south of the

35



Massachusetts Turnpike. Although this area has adequate domestic supply, the system
can not provide adequate fire flow to areas such as the Finn School area and Parkerville
Road due to the lack of transmission mains under the Massachusetts Turnpike, as
previously discussed. It is recommended that once the storage tank, recommended at
Fairview Hill has been constructed, a 12-inch water main be constructed from the storage
tank to boost up the supply in the Parkerville Road area. This would help to increase the
fire fight flow at the Finn School area. There are other areas that do not have adequate
fire flow rates as required by ISO due to dead ends or undersized pipes. It is
recommended that no new dead end construction should be allowed for any future
developments. Improvements and elimination of the dead ends should be made as
financial conditions and time permit. For example, to improve the inadequate fire flow at
the intersection of Route 9 between Willow Street and Oakhill Road, a 12-inch diameter
pipe is needed along Route 9 to increase the existing available average fire flow from
2,100 gpm to more than 4,000 gpm. However, the installation of 2 water main along
Route 9 would not be permitted by the State Highway Department for at lease five years -
following its last resurfacing. InsfallatiOn of a water main along Route 9 would be
financially detrimental compared to installations along other Town roads. But, there are
about 1,300 feet of unlined 6-inch cast iron pipe and 8-inch cast iron pipe along Route 9
east bound between Brook Lane and Pleasant Street, and about 1,200 feet of unlined 8-
inch cast iron pipe along Route 9 cast bound west of Woodland Road. These two sections
of unlined pipe, especially the 6-inch in diameter pipe are in poor condition, and should
be replaced wher;.pbssible. Clean and lining of the 8-inch main has been considered, but
due to the age of th‘e pipe and the under-size of the pipe, clean and lining is not
recommended. The buildings along Route 9 west bound, between Pleasant Street and
Willow Street, should have a separate west bound supply line in order to eliminate the

need for a service line under Route 9.

Water Quality

The quality of water from the Quabbin and Wachusett Reservoirs meet or exceed present
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EPA and DEP drinking water standards except for bacteria and corrosiveness.

Because raw water quality meets most DEP and EPA drinking water standards, it is not
surprising that past treatment was limited to disinfection in Southborough. Aggressive
water corrodes distribution system piping and plumbing, causing leaching of pipe
materials into the water supply. This results in increasing concentrations of these metals
to above the drinking water standards. Recently, the MWRA has constructed a corrosion
control fdcility at Shaft C in Marlborough. Southborough is located very close to this
MWRA Corrosion Control Facility. Therefore, corrosion treatment for the Southborough
Water Supply may not be required.

Also, the MWRA has constructed the water treatment plant at Shaft C area. This new
plant is expected to solve the corrosion problem and other water quality problems for all
MWRA communities. Therefore, we recommended that Southborough take no

immediate action for corrosion control.

There are many miles of AC pipes in the water system. They should be slowly replaced -
by D.L pipe, especially the dead end AC pipes which should be replaced as soon as
financially feasible.

System Reliability

The 12-inch pipe from Boland pumping station along Northborough Road and the access
road to Main Street which delivers more than half of the system supply, with a total
length over 3000 feet, is not only under high pressure but also high velocity. After the
Boland Pump Station is upgraded this condition will worsen. It is a vulnerable situation.
Also, due to the high head losses, the pump has to pump at a higher head and waste
energy. It is recommended that either a 12-inch connection pipe under the railroad from
Fisher Road to Presidential Drive be installed or a 12-inch pipe along Chestnut Hill Road

be installed to connect to the existing 12-inch water main at Main Street. This will not

only provide reliability to the system, but also reduced the pumping head by about 3 psL.
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Ifboth pipes are installed, the pumping head can be reduced by more than 5 psi. It would
save energy costs and reduce the extra pressure on the pipe Iine located at low ground

elevation.

38



Vil. RECOMMENDATIONS AND COST ESTIMATES

General Recommendations

The water system improvements discussed below are general in nature and in some cases
may be performed by the Town’s own labor force. The suggested improvements

described below should be conducted on a continual basis and should be included in

design considerations for future system growth.

Where future extension of the water distribution gystem is needed or when existing lines
are being replaced, consideration should be given to its effect on the over all water
distribution system. Extensions should be made to create looped connections and with

pipe sizes large enough to carty the required domestic and fire flows for future demands.

It should become standard practice, within the Town, that all water mains serving
hydrants should be a minimum of 8-inch in diameter.

An old pipe replacement program should be put in place to replace all old under sized (6-
inch) pipe, especially the AC pipes. Any replacement pipe should be a minimum of 8-
inch in diameter.

It is recommended that in the future, any new development should submit the following

to the Town’s Public Works Department for review to determine the effect on the water

system:

1. Plans of subdivisions should be submitted to the Town’s Department of Public

Works for review and approval.

2. Record plans should be submitted to the Public Works Department for all

projects affecting the water system.

3. Large projects such as condominiums, industries, etc., should be investigated

with respect to fire requirements, prior to approval.
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Specific Recommended Improvements

As a result of the computer model analysis of the Scuthborough Water System, it was
concluded that the distribution system can adequately meet consumer demands except for
a few high elevation areas with inadequate pressure, but can not satisfy required fire flow
demands in many areas. Among the reasons for this are the undersized and himited
numbers of transmission mains within the Town, along with many “dead-end” pipes
which result in a lack of necessary reinforcing “loops” within the system. Another major

problem is the low pressures existing in the sections of Southborough which are at high

ground elevations.

To overcome the low pressure problem onr those areas with high ground elevation, it is
recommended that any building constructed in Low Pressure Zone on land with an
" elevation above 380 ft USGSI should provide a domestic water booster pump, and that
any building constructed in High Pressure Zone on land with elevation above 410 ft
USGS should also provide a domestic water booster pump. This will not eliminate the
inadequate pressure problem completely, but will help some domestic supply pressure
issues. There are some undeveloped areas which are economically infeasible to supply at
present. This condition should be considered carefully before déveloping those areas.

Therefore, several solutions are presented to further minimize the pressure problems in

high ground areas:

1. Prohibit 4ll developments above elevation 400 ft USGS in the low service zone,

and above elevation 430 ft USGS in the high service zone.

2. Request developers to construct necessary water tanks and booster systems to

provide required pressure in the high elevation areas.

The above facts led to the compilation of a series of proposed improvements which have
been broken into three phases. Phase I involves all measures that should be taken

immediately to improve the water system and completed by the year 2010. All
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recommended improvements are shown on the system map in the Appendix.

Phase II improvements should be considered promptly and completed by the year 2015.
Roth Phase I and Phase 11 reinforce the existing system and upgrade the Southborough
water supply system to bring the Town much closer to meeting the existing required
standards. Therefore, the work recommended in Phase I and Phase II should be
completed as soon as possible. Phase IIT improvements would depend upon the progress
of land dgvelopment and economical conditions. Phase II’s timing is difficult to predict.

Some items may be developed in the near future and some items may be developed

the more distant future.
Phase 1
1. Construction of a storage tank and associated pipes:

Construct a 2.0 MG water storage tank at the hill between Deerfoot Road and Sarsen
Stone Way and install the necessary pipeline. It is estimated that a minimum 800 feetof

16-inch diameter and 700 feet of 12-inch diameter pipe would need to be installed.

2. Renovate Boland Pump Station to increase its capacity to 1,500 gpm and install about

700 feet of 12-inch pipe from Fisher Road to Presidential Drive. This water main has a

railroad crossing, therefore its cost would be very high. Another alternativeis to install a
12-inch main along Chestnut Hill Road as described in Phase IT - 3.

3. To increase the available flow to the Finn School and the Southville area, install a 12-

inch water main from Deerfoot Road to Fairview Drive and install a 12-inch pipe along
Parkerville Road from the intersection of Fairview Drive and Parkerville Road to Richards
Road. The estimated length of this alternative route is about 5,900 feet and requires an
easement from EMC Inc. The estimated length can vary because the easement route is

unknown.

4. Extend the 12-inch main recently installed at Willow Street along Route 9 replacing the
6-inch and 8-inch water main along Route 9. The estimated length is 2,400 feet between

the new 12-inch water main near Brook Lanc and Pleasant Street. Should funding

become an issue, this item can be deferred to Phase I
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Phase TE

I. Install 1,600 feet of 12-inch diameter pipe on Deerfoot Road from Route 9 northerly to
the intersection of Deerfoot Road and Clifford Street. This includes the replacement of

the 600 ft of 6-inch line.

2. Increase the capacity of Hosmer Pumping Station from the existing 1,000 gpm to 1,300 -
1,400 gpm.

3. Install a 12-inch water main along Chestnut Hill Road. The length of this main is about
5,700 feet. This main has to cross the MWRA pressure aqueduct, investigation of the

aqueducts’ exact location and elevation should be conducted.

4. Install approximately 1,660 feet of a 12-inch diameter main to replace the existing 8-
inch main on Central Street from Boston Road to Learned Street including a 60 foot

section under the Railrcad tral:k which was not previously completed.

5. Comnect the 8-inch water main on Middle Road between Mt. Vickery Road and Route 9
with a 12-inch main. The estimated length is 1,700 feet.

6. Install a 12-inch main on Parkerville Road from Main Street to the Neary School
driveway.

7. Connect the 8-inch main on Breakneck Hill Road between Davis Road and Viewhill
Road. The estimated length is approximately 1.300 feet

Phase [II

The recommendations in this phase include pipes that shall form an efficient transmission
looping system for the Town of Southborough. The recommended time for the installation of
many of these water mains in this phase depends upon future subdivisions. However, each
subdivision is responsible for installing the proper size water mains through the subdivision to

abutting lands.

1. In general, in any new main in future developments or extension of water mains along

existing streets, a minimum of an 8-inch diameter water main should be instalied. Any
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new main without a loop and longer than 1,500 feet, such as streets which may end at
wetlands, State and Interstate Highways, and water bodies, which are difficult to loop,
should require a 12-inch diameter water main for adequate fire flow. Also, dead end

water mains should be avoided.

During development of the Pine Hill arca, purchasing water from the Town of
Framingham’s high service zone would be the most feasible supply solution. However,
since F ra;ningham’s high service system supply is limited by the Grove Street Pumping

Station, Framingham may not be willing to sell water to the Town of Southborough.

Another option is to purchase water from Framingham’s low service zone at the Pine Hill
Road and Waveney Road intersection area. Alse, this can be accomplished by obtaining a
permit from MWRA to add a new take-out point from the MWRA transmission main by
tapping one 12-inch pipe to the MWRA 24-inch pipe which comnects the Valve
Chamber off the Hultman Aqueduct and Pleasant Street Pumping Station in Framingham.

In those cases, a booster pumping station will need to be constructed.

The third opticn is to obtain an easement from the Town of Framingham to instali a 12-
inch diameter pipe along Pleasant Street and Pine Hill Road from the existing 12-inch
diameter main at Boston Road in (Southborough) to the Pine Hill area. The cost for this
long pipe is infeasible. Pipe size at the Pine Hill area should have a 12-inch diameter
Joop with 8-inch diameter sub-loops. No 6-inch diameter pipes should be used due to the
high ground elevation; A storage tank is required if this area becomes fully developed.

A 12-inch loop transmission main should be installed from Crystal Pond Road and
Coslm Drive area southerly toward the Gilmore Road area. This area is currently under

the EMC proposed development which may obtain their water supply from the Town of
Westborough.

For high ground areas, large size watermain such as a 12-inch pipe should be used for
reducing the friction loss. Especially, since the Southborough water system can not

provide adequate pressure for an area higher than 400 ft USGS, especially for areas
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farther away from the pumping stations and storage tanks.

5. For pipe line replacement, it is recommended that the minimum pipe size should be an

8-inch diameter.

6. A 12-inch loop from Lynbrook Road to Tara Road should be installed when this area

becomes developed.

i

LCost Estimation

The cost estimate for Phase T and 1 1s based on the current cost estimation and is shown on the
next two pages. This does not include the cost of land acquisition, right of way, appraisal and
survey, site preparation, or new access roads, (which in some cases, the new purchase of land

may be required). This is a preliminary estimate for alternative comparison only.
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Phase I Recommendations:

Construct 2.0 MG New Tank $1,230,000
Control Valve & Site Work, Foundation $460.000
16-inch diameter water main from reservoir to
distribution system with access road 800 ft | $149,000
Instafl a 12-inch diameter water main on Deerfoot Rd. 700 £ $80,000
Sub-Total $1,919,000
Renovate Boland Pump Station to increase its capa01ty $471.000
from 1,000 gpm to 1,500 gpm ?
Install 700ft of 12-inch line include Railroad crossing $145.000
from Fisher Road to Presidential Drive ’
Sub-Totak $61 6,00@
| Install a 12-inch water main from Deerfoot Rd to High
Ridge Road (through EMC site) and along Parkerville 5,000 ft | $517,000
Rd. from Fairview Drive to Richard Rd.
Replace 6-inch diameter pipe along Route 9 with a 12-
inch diameter pipe 2400 £ | $305,000
Total | $3,357,000
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Phase 1 Recommengdation:

Install an 8-inch water main on Deerfoot Rd. fiom Rt. S to

Clifford St. 1,600 fi $147,000
Increase the cg.pacity of Hosmer P.S, from 1,000 gpm to $287.000
1,300 — 1,400 gpm, excluding standby pump ’
-1 i i1l Road
Install a 12-inch water main along Chestnut Hill Roa 5,700 ft $655.000
Replace the existing 8-inch main on Central Street including '
Railroad Crossing from Boston Road to Learned Street. | 1,600 1 §338,000
Connect an 8-inch diameter water main along Middle Road $173.000
between Mt. Vickery Road and Route 9. 1,700 f ’
“Install a 12-inch water main on Pakerville Road from Main

Street to the Neary Schoel driveway. 3,600 ft $373,000
Connect the 8-inch and. 6-inch water méjn along Breakneck | 1,300 ft $131,000
Hill Road between Davis Road and Viewhill Road with an 8-
inch main. '

Total | $2,104,000
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